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Mpepucnosue K0 BTOPOMY U3AAHUIO

B npesuem Kutae jonu, 8 ocoberrocTr (hutocodml, moJiaraim, 4To 1o/ BHeIHel 060-
JIOUKOI MUpa 1 JI060TO CYIIECTBA CKPBITO HEUTO, YETO HEMb3st HU OOBSICHUTD, HU OTIH-
caThb CJIOBAaMM. JTO HEUTO KuTal1bl HazbiBasn /lao, a anontisr — [lo. Ha pycckmii s3b1k
9TO €JIOBO MOXKHO niepeBectu Kak [Iyte. CI0BO «I0» BXOMUT B TaKue Ha3BaHUsd, KaK
JIBI0JI0, KEHJI0, KapaTe-I0 ¥ allKng0. DTO He MPOCTO OOeBble HCKYCCTBa, a Iesast (Grio-
codust 1 B3TJISA]] HA KU3HB.

Tax u B s13bIKe porpamMMupoBatust Ruby ectsb cBou dustocodust u criocod MbliiLie-
HUSL. JTOT SI3bIK 3ACTABJISIET IyMaTh T0-HOBOMY. OH TIOMOTaeT IIPOrPaMMUCTAM MOJTY-
9aTh YIOBOJILCTBHUE OT CBOEH paboTsl. U He motomy, uto Ruby 6511 cosnan B Smomnm, a
MIOTOMY, UTO IIPOrPAMMUPOBAHIE CTAIO BAXKHOM YACTHIO CYIIECTBOBAHUS — 110 KpaitHelt
Mepe, JIUIsT HEKOTOPBIX JIIO/IE, )KIU3Hb KOTOPbIX Ruby MpusBaH yIydimmrs.

Kak Bcerza, onmcars, uto Taxkoe /lao, TpyaHO. S 4yBCTBYIO 9TO, HO HE MOTY ITOJIBIC-
KaTh HY>KHBIX CJIOB JJakKe Ha STTOHCKOM, MOEM POJTHOM SI3bIKe. A BOT OJITH CMeJIbyakK 10
uMeHn X1 DyITOH TOMBITAJICS, U €T0 TePBas MOMBITKA (TIePBOe N3aHIe 3TON KHITH )
0Ka3aJiach JOBOJIbHO yaauHoil. [lombiTka HOMep [[Ba yBEHYAIACH ellle JIYUIIIM Pe3YJIb-
TATOM, YeMy HEMAJIO CII0COOCTBOBAJIA TIOMOIIIb MHOTHX JIOIEH U3 COOOIIECTBa MOJIb30-
Baresieit Ruby. TTo mepe Toro kak Ruby nabupaer nomnyasiprocts (oTdactu Grarogaps
npoxaykry Ruby on Rails), Bce BaskHee cTaHOBUTCS OBJIaJIeHUE CEKPETaMK MacTepPCTBa
MIPOM3BOIUTENHHOTO TIPOrPAMMUPOBAHUST HA 3TOM si3bIKe. Hazieioch, 4To KHUTa, KOTO-
PYIO BBI IEPSKUTE B PyKaX, TOMOKET BaM B PENICHUN HTOH 3a/1aUM.

VYnaunoii pa6orsi!
[IOxuxupo «Marr» Maitymoto
Asryct 2006 rona, Anonns

Mpeaucnosue K nepeoMy U3AAHUIO

Bcexkope mocsie Toro Kak s BIiepBbIe TTO3HAKOMUJICS ¢ KOMTbIoTepaMu B Hadase 1980-x
rOJIOB, MEHSI 3aMHTEPECOBa/IN A3bIKK IIporpammupoBanus. C Tex nop s 6yKBaJIbHO 110-
MeTaJicst Ha 9Tolt Teme. /lymMaio, IpudruHa TaKOTO MHTEPEeCca B TOM, UTO SI3bIKU TIPOTPAM-
MUPOBAHKS — 9TO C110co0 BbIpakeHust Mbicieil. OHU 110 CyTH CBOeil TpeHa3HaAYeHbI
JIUISI 4eJIOBEKA.

Ho Bompeku aToMy (hakTy sI3bIKU ITPOrPAMMUPOBAHUSI TOYEMY-TO BCET[a OKa3bIBa-
JIUCh B GOJIbIIEN CTeNeHr MallnHHO-OPUEHTUPOBAHHBIMU. MHOTHE U3 HUX CIIPOEKTH-
POBaHbI C Y4€TOM yA00CTBA 111 KOMIIBIOTEPOB.
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[To Mepe TOro Kak KOMITBIOTEPHI CTAHOBITCS MOIIHEE W JIeTeBJie, CUTYaIUs TI0-
CTeIleHHO MeHsieTcs. Bo3bMeM, K IIpUMepy, CTPYKTYPHOe rporpaMMupoBanue. Mair-
He Bce PaBHO, HACKOJBKO XOPOIIO CTPYKTYPUPOBAHA TPOTPAMMa; OHA TIPOCTO UCIOJI-
HJET ee KOMaH/a 3a KOMaH/oi. Ven cTpyKTypHOTO MPpOrpaMMUPOBaHs 06paIieHbl
K JIFOJISIM, @ He K MarmuHaM. To ke OTHOCUTCS M K 00BEKTHO-OPUEHTHPOBAHHOMY TIPO-
rPaMMUPOBAHUIO.

ITputiio BpeMst TPOEKTUPOBATD SI3BIKH, YIOOHBIE JIJIsT JIIojiel!

B 1993 rozy s pazroBapmBas co CBOMM KOJIJIETOH O CIIEHAPHBIX S3bIKAX, X BbIPA3H-
TEJIbHOCTH ¥ ITEPCIIEKTUBAX. 1 CUMTa, 4TO IPOTPAMMUPOBAHME TIOHIET MIMEHHO T10 9TO-
My TIyTH 1 OyIeT OPUEHTHPOBATHCS Ha YesioBeka. Ho MEHs He BIIOJIHE YCTPAUBAJIH CY-
ecTByoIue si3biku, Takue Kak Perl u Python. S xoren Buerh s13bik 60Jiee MOTITHBIH,
ueM Perl, u 6osiee 06bekTHO-OpreHTHPOBaHHbIH, ueMm Python. Haiitu upeanbHbrit Bapu-
AHT MHE He yIaJI0Ch, TOITOMY OCTAJICS OJIMH BBIXO/: M300PECTH CBOil COOCTBEHHBIIA.

Ruby — He camblii 1pocTOii A3bIK, HO Be/lb U YeJi0BeYecKas ayiina He npocra. Eii pas-
HO HPABATCS TIPOCTOTA U CTIOKHOCT. OHA HE TPUEeMJIET HY CJUTITKOM TPUMHUTHBHBIX, HU
Yyepecuyp 3ayMHBIX Belieil. OHa UIeT paBHOBECHSI.

IToaToMy TIpU TPOEKTUPOBAHUN OPUEHTUPOBAHHOTO Ha YeJIOBEKa si3bika — Ruby —
ST CJIEZIOBAJ TIPUHITAITY HAUMEHBINErO yAuBIeHus. VHbIMI cioBaMu, paboTa Tia mojt
JIEBU30M: XOPOIIIO TO, YTO HE KaKeTCss MHE CTPaHHBIM. BOT mouemy st 4yBCTBYIO celst
B CBOEII POIHOI CTUXII 1 UCITBITBIBAIO PAIOCTh, KOT/IA TporpaMMupyto Ha Ruby. A ¢ Mo-
MeHTa BBIXO/Ia B CBET nepBoil Bepcuu B 1995 ro/y MHOTHE IPOrPAMMUCTBI BO BCEM MU-
pe pasiesuau co MHOM 3Ty PajioCTb.

Kax Bcerma, Xouy BBIPa3uTh BETMYANTITYIO OIAT0APHOCTD BCEM YJieHaM COOOTIeCT-
Ba, CJIOJKUBIETOCST BOKPYT Ruby. OHu — nipuunHa ero ycrexa.

Taxke st GiarogapeH aBropy 3Toil KHurH, Xasy MDyaTOHY, 32 TO, YTO OH TOKa3aJl
apyrum ITyts Ruby. B xuure o0bsacusiercs dunocodus, crosinas 3a 13pikoM Ruby. Ito
KBUHTACCEHIIMSI MOMX MBICJICH U OIIYIIEHUH WieHOB coobiecTBa. IHTEpecHO, Kak Xa-
JIy YIAJIOCh MPOYUTATH MOM MBICJH ¥ PACKPBITh cexper [lytu Rubyl.. 1 nukorma me
BCTpeYasICcs ¢ HUM JIMYHO, HAZIEIOCh, 9TO CKOPO 3TO BCE-TAKW MTPOU30N/IET.

B saksmouenne xouy BBIPA3UTD HAJIEHK/IY, YTO 9Ta KHUTA U caM 136k Ruby momoryT
BaM TTOJIYYUTH yIOBOJBCTBUE U PATOCTH OT TPOTPAMMHUPOBAHUS.

[Oxuxupo «Marr» MamymoTo
Cenrsa6ps 2001, Sdnonusa

[peancnosue kK NeEPBOMY U3BAHMIO



bnaropapHuocTun

BnarogapHocTu 32 BTOpOE U3fgaHue

3/paBbIii CMBICT MTOJICKA3BIBAET, UTO BTOPOE U3/IaHUe TPeOYET B [Ba pasa MeHbIIe pabo-
TbI, ueM repBoe. Ho 3/1paBbiii CMBICJT OTHOAETCSL.

XOTs 3HAYUTENbHAS YACTh TEKCTA KHUTHU ITEPEKOUEBAIA TIPSIMUKOM U3 [IEPBOTO U3-
JaHUs, aske 9Ty 9acTh IPUIIIOCh CUITBHO NPAaBUTh. K KasKIOMY MPeIosKeHT0 TIPUX0-
JJI0CH cTaBUTh Borpoc: « Coxpanunock iu B 2006 romy To, uTo 661710 BepHO B 2001-M?»
N 310 TOTHKO HAUAIO!

Kopoue roBops, s MOTPATUII MHOTO COTEH YAaCOB HA TIOATOTOBKY BTOPOTO MU3IAHUS —
IPUMEPHO CTOJIBKO e, CKOJIBKO YIIIO Ha TiepBoe. M TeM He MeHee s «BCEro JIHIIb aB-
TOpP>.

Krura mostBiisietcst Ha CBET B pe3yJibrare yeuianii MHOTHX Jiozieit. Ecin roBoputs 06
U3/IaTEIbCTBE, TO st Omarogapet Jlebpe Busbsivc Koy (Debra Williams Cauley), Conb-
sur Kuy (Songlin Qiu) u Menau @pank (Mandie Frank) 3a tsasxennlii Tpyz u 6eckoHed-
noe Tepuenne. Crnacubo Ixennnp Bpus (Geneil Breeze) 3a HeyToMuMOe BHIUNTHIBAHLE
U BBITIAJIBIBAHIIE COPHSIKOB U3 MOETO aHTJINIICKOT0. ECTh MHOTO ZIPYTUX COTPYAHUKOB, KO-
TOPBIX 5T HE MOTY HA3BATh, TIOCKOJILKY WX paboTa MPOXONIIA 3a KYJIUCAMU U sl HUKOT/IA C
HUMU HE BCTPEYAJICS.

3a TexHMUYeCcKoe peJaKTHPOBaHKe OTBevaau TiaBHbIM obpasom Illamank [leiir
(Shashank Date) u @pancuc Xsau (Francis Hwang). Ouu pekpacHo CIIPaBUIKCh CO
CBOEH 3a/1aueii — eCJIM OCTATINCH KaKMe-TO ONMMOKH, 9TO BCEIEJI0 MOsST BUHA.

Bosbiiioe criacu6o oM, KOTOPbIe Mpeaaragn 00bsCHEHUS, TIHCATN KOJL TPUMe-
POB ¥ OTBEYAJIN MHE HA MHOTOUHCJIEHHBIE BOTIPOCHL. DTo cam Mar (IOkuxupo Mairy-
Mot0), [leiiB Tomac (Dave Thomas), Kpucruan Hoitkupxen (Christian Neukirchen),
Yen Daynep (Chad Fowler), Janusa Beprep (Daniel Berger), Apmun Pepab (Armin
Roehrl), Credan IImumns (Stefan Schmiedl), Jxum Baiipux (Jim Weirich), Paitan
asuc (Ryan Davis), /I'xkennn Y. (Jenny W.), /Lxum Dpus (Jim Freeze), Jlaiin [[>kon-
con (Lyle Johnson), Maprun /le Memno (Martin DeMello), Mapt Jloyperc (Mart
Lawrence), Pou [Txxebdpuc (Ron Jeffries), Tum Xanurep (Tim Hunter), Yer Xen-
puxcon (Chet Hendrickson), Hatanusabs Tan6or (Nathaniel Talbott) u Bun Kie6 (Bil
Kleb).

Ocobast 6J1aroIapHOCTh aKTHBHBIM MOMOIIHUKaM. JHAPIO [skoHcoH (Andrew John-
son) 370poBO 0OOTATUJI MOU 3HAHUST O PETYJSIPHBIX BbipaskeHusix. [on Barm (Paul
Battley) npemocraBui oOmMpHBIA MaTepuas i TaaBbl 00 WHTEPHAIMOHAIM3ALIH.
Macao Myrto (Masao Mutoh) momor B HamcaHuM TOii ke TJIaBbI, a TaKyKe CHaOAMII
mens Marepuanamu 1o GTK. Octun 3ursep (Austin Ziegler) Hayuus MeHs1 cekpeTam
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nozaroropkn PDF-daiinos. Kaned Ternnc (Kaleb Tennis) man marepuan no Qt. pux
Xopen (Eric Hodel) momor B onmcannu npoaykros Rinda u Ring, a [Ixkeiimc Bpurt
(James Britt) BHec 601bII0M BKJIAZ B IJIaBy 0 pa3paboTke npuaoxenuii gius Web.

U etre pas BeIpaskato UCKPEHHIO0 G1aro/lapHoCcTh U BocxXuieHre Maity — He TOJb-
KO 3a ITOMOIIIb, HO U TIPESKJIE Beero — 3a cozaanue Ruby. Domo arigato gozaimasu’!

Emte paz xouy nobaarogaputh cBoux poaureseit. OHU MOCTOSHHO T10A6apUBa-
JII MEHS M ¢ HeTepIleHUeM AU BbIX0/a KHUTH... S ellle c/iesraio U3 HUX IPOrpaMm-
MUCTOB!

U onath — cracu6o BeeM ujieHaM cood1ecTBa nob3osaresaeil Ruby 3a neyromu-
MYTO 9HEPTHIO U yX KoJuleKTuBH3Ma. OcobeHHO s GaaroapeH YnTaTessiM aTO KHUTH
(0boux uzgannit). SI HageloCh, YTO BbI HaligeTe ee MHPOPMATUBHOM, 110JE3HON 1, ObITH
MOKET, 1a’Ke YBJIEKATEIbHOM.

bnarogapHocTi 30 nepsoe nsnaHne

BnaropapHocTu 3a nepsoe usgaHue

Cosnmanmne KHATH — TIJI0]] YCUJIUH T1eJT0TO KOJUIEKTUBA. S He TTOHMMAJT ATOTO B MTOJHOH
Mepe, [TOKa He B3sIJICS 32 9TO JIENI0 caM. PEKOMEH/IY10 BCEM ITPOUTH TTO0OGHOE UCITBITA-
HYE, XOTsI OHO U He 13 JierkuX. HeT coMHenuit, 4To 6€3 moMOTIi MHOTUX U MHOTHX JII0-
Jlell KHUTa He yBujiesa Obl CBET.

ITpesxae Beero, Bhipazkaio GaarogapHocts 1 Bocxuienre Maiy (FOkuxupo Mairy-
MOTO), KOTOPBIii co3zas a3bik Ruby. Domo arigato gozaimasu!®

Cnacu6o Konpany IHueiikepy (Conrad Schneiker), kotopslii ogan MHe ueto Ha-
MICATh 3Ty KHUTY M IOMOT BbIpaboTaTh ee oOmwii mraH. OH jke oKa3al MHE HEOI[CHU-
MYIO YCIIYTY, IIO3HAKOMMB ¢ A3bikoM Ruby B 1999 ropny.

Matepuasom JIst KHUTH MeHsT CHaOKaIM HECKOTBKO YeoBeK. [lepBbiM X0uy Ha-
3BaTh lag Xapcra (Guy Hurst), KOTOpBI Hamcay 3HAYUTENBbHYIO 9aCTh HAYATHHBIX
IJIaB, a TakKe Ba Ipuaokerus. Ero momors nouctune GecrieHna.

Cracr60 Takske IPYTUM TIOMOIHUKAM, Ha3bIBast KOTOPBIX, s HE TPUAEPKUBAIOCH
Kakoro-to omnpegesneHtoro nopsaka. Kopun Cvur (Kevin Smith) muoroe caenan ais
paszena riiasbl 6, mocssamennoro GTK, u36aBuB MeHsI OT U3yYEHUsI CJI0KHON TEMBI B
yCJI0BUAX skecTKoro rpaduka. Ilarpuk Jloran (Patrick Logan) mposni cser Ha rpadu-
yeckyto cuctemy FOX GUI, onucannyio B T0i1 ke riase. Yex Daysep (Chad Fowler) B
raase 9 yruyouiicst B taitast XML, a Takike momor rnipu Harucanuu paszeia o CGIL.

Brarozpapio BcexX, KTO IpaBUJI KOPPEKTYPY, IIICAJI PEIIEH3HH 1 IOMOTaJl MHBIMU CIIOCO-
6amu: [Tora Myuoy (Don Muchow), Maiika Croka (Mike Stok), Muxo Orucuma (Miho
Ogishima) u ysxe ynomsiayTbix Bbiiie. Criacu6o JIauy Jmmrreiiny (David Eppstein),
npodeccopy MaTeMaTUKU, KOTOPBIET OTBETUJI HA BOTIPOCHI TI0 TeOPUH TPacoB.

Opia u3 3amevaresbHBIX ocobernocTeit Ruby — moiepskka co ctopomsr coobiec-
TBa MOJIb30BaTeJiel. B crrcke pacchliiki 1 B KOH(MEPEHITMN MHOTHE OTBEYaIN Ha MOU
BOIIPOCHI, [TOJIABAJIN U/IeN U Bessuecku momorasu. OnsiTh JKe He MPUIePKUBAsICh OTIpe-
JIeJIEHHOTO MopsiAKa, Xouy yrnoMmsinyTh [leiiBa Tomaca (Dave Thomas), duau Xanra
(Andy Hunt), Xu-Co6 ITapka (Hee-Sob Park), Maiika Yusicona (Mike Wilson), Apu
Bpaitanra (Avi Bryant), cycu Hlomxu (Yasushi Shoji «Yashis), Illyro Masaa (Shugo

* Orpomuoe criacu6o (sr.)



Maeda), Tsxuma Baiipuxa (Jim Weirich) u Macaku Cykera (Masaki Suketa). Kak ato
HU TIe4aJIbHO, HO, CKOpee BCET0, KOT0-TO S TIPOILY CTHIL.

OueBnIHO, YTO KHUTA HUKOT/IAa He BBIILIA Obl Oe3 moMoIy usaartesst. MHorue pa-
GoTasTi HaJl Hell He3PMMO JIJISt MEHS, HO 0COOEHHO 51 XoTes1 6bl mobarofapuTh Busbsama
Bpayna (William Brown), KOTOpbIil TECHO COTPYIHIYAI CO MHOI U MMOCTOSTHHO MOOTI{-
psut, 1 Ckorra Meiiepa (Scott Meyer), KOTOPBIN CKPYIIYJI€3HO 3aHUMAJICST 00beAnHe-
HUEM BceX MarepuasioB. [[pyrux Ha3BaTh He MOTY, IOTOMY YTO HUKOT/IA O HUX HE CJIBI-
masr. Ho oHu 3HatoT cebst camul.

Xouy mo6arofiapuTh CBOMX POJMUTENEH, KOTOPbIE CIEAUIN 32 MTPOEKTOM U3JIase-
Ka, MOA0aIPUBAIN MEHSI 1 Jake Jajiu cebe TPY Pajii MEHsT OCBOUTH a3bl IPOTPAMMU-
poBaHusl.

O/H MOt IPYT KaK-TO cKazasl: « Ecm Tl HarMcans KHUTY, KOTOPYIO HUKTO He YATa-
€T, 3HAUUT, ThI He HaTKcall ee BoBce». [[09TOMY HAIlOCIeI0K 51 X0Uuy M0OJIarofapuTh -
Taresell. Jra KHUTA U1 Bac. Hazeiocs, 4To oHa OKasKeTCs 110JIe3HOM.

06 asTope

Xag DyntoH — obsagaTesb ABYX YUEHBIX cTelleHel M0 HHGOPMaTUKe, MOJYICHHbIX B
YruBepcurete mrara Muccucunu. OH 4eTbIpe rojia npernoaaBaj HHPOPMATUKY B KOJI-
Jepke, moka He nepeexasi B OcruH, mtat Texac, st paGoThbl TI0 KOHTPaKTaM (B OC-
HOBHOM ¢ otzesieHrneM kommanuu IBM B Octune). Bosee 15 jer on paborain ¢ pas-
muaabivu Bepcusimu OC UNIX, B Tom umcie AIX, Solaris u Linux. C sispikom Ruby
BIiepBbie osHakoMusics B 1999 roxy, a B 2001 npuctynui K paboTe Hajl IEPBbIM U3J1a-
HUMEM 3TOH KHUTHM — BTOPON KHUTU HA aHTJIIMHCKOM s3bIKe, mocBsieHHoi Ruby. Myur-
TOH MPUCYTCTBOBAJ Ha IecTH KoH(MepeHusx o Ruby u mpoBom npeseHTanuu Ha
YeThIPEX M3 HUX, B YACTHOCTHU Ha MEPBO eBPOIeCKON KOHMEPEHIINH TI0 sA3bIKY Ruby,
cocrostieiicst B Kapiicpys (Tepmanust ). Ceiiuac Xau paboraer B komnauuu Broadwing
Communications, pacmomaraorieiicss B OcTrHe, 1 3aHIMAETCs BOTIPOCAMU, CBSI3aHHBI-
MM ¢ GOJIBITUM XPAHUJIUIIEM JIAHHBIX ¥ OTHOCATIUMUCS K HEMY TEJIEKOMMYHUKATIMOH-
HBIMU NTpuIoKeHusME. B pabore on ucnonbsyer si3bik C++, CYB/I Oracle u, koneu-
Ho, Ruby.

ODyaTon mo-mpekHeMy TIOCTOSTHHO TIPUCYTCTBYeET B criucke pacchiiku 1 B IRC-ka-
HaJsie, mocBsiieHHoM Ruby, a Takske y4acTByeT B HECKOJIBKUX Pa3pabaThIBAEMBIX MPOEK-
tax Ha Ruby. On wien Accorpanun o Berauciuresbioii Texunke (ACM — Association
for Computing Machinery) u komnsiorepHoro obuiectsa IEEE (THCTHTYT HHKEHEPOB
10 AJIEKTPOTEXHUKE U AJIEKTPOHKKe). B cBoGoHOE OT pabOThI BpeMst YBJIEKAETCSA MYy3bl-
KOi1, uTeHreM, HCKyccTBOM u (hotorpadueii. Kpome Beero nmpouero, Xair usieH obiiecTBa
Mo u3y4eHuio Mapca ¥ 9HTY3MacT KOCMUYECKUX ToeToB. MeuTasn 651 Koraa-Huby b
coBepIuTh Takoii noJiet. IIposkuBaer B Octune, mrat Texac.



Beepenmue

ITymw, 0 Komopom modxcio nosedamn, —
He nocmosinmwill IHymo.
Jao I[3v1, </lao Oe ysumn»"

Ita kuwra HazbiBaetcst «[IyTs Ruby» ™. Hassame Hy:KmaeTcss B HEKOTOPOM TOSICHEH .

S1 craBuII cebe T1€TIbI0 BBIPA3UTh B 9TON KHUTE (hustocoduio si3bika Ruby, Hackob-
KO 9TO B MOUX cuiiaX. Ty ske 1eib mpeciiefioBain Mot 100POBOJIbHBIE TIOMOIHUKH. YC-
TeX JI0JKHO Pa3/Ie/INTh MEK/Y BCEMH, 8 OITHOKH OCTAIOTCS MOEH ¥ TOJTLKO MOEH BUHOM.

Komeuro, st He MOTY abCOTOTHO TOYHO CKA3aTh, B Y€M K€ COCTOUT MCTUHHBIN TyX
Ruby. 9ty 3amauy s ocrasistio Maity, HO MOZ03PEBAIO, UTO JaKe eMy TPYAHO OyaeT 00-
Jieyb CBOU OIIYTIEHUS B CJIOBA.

Kopoue rosopst, «The Ruby Way» — Bcero smib kHura, a Ilyts Ruby — yaen cosna-
TEJIST SI3BIKA M COOOIECTBA B 11eJIOM. BTUCHYTH €r0 B PAMKY KHUTH IOBOJIBHO TPYAHO. U
BCE-TAaKM B 3TOM BBEJIEHUU sI MIOMBITAIOCH XOTSI OBl OTYACTU TIEPEIATh HEYJIOBUMbII JIyX
Ruby. Myzpblii y4eHIK He BOCIIPUMET 9Ty TIONBITKY KaK OKOHYATEIbHbII BepAUKT!

He 3a6niBaiite, 9T0 9TO BTOpOe M3aanue. BobInas 4acTh BBEECHNsT COXPaHEHa, HO
Briepesu paszen «O BTOPOM U3[aHuu», B KOTOPOM OIUCHIBAIOTCST U3MEHEHVSI U BHOBb
BKJIIOUEHHBIN MaTepuaJl.

O BTOPOM U3AaHUK

Bce mensiercst, 1 Ruby — ne uckimodenue. 51 nunry aro Beegenue 8 2006 romy, korma ¢
MOMEHTA BBIXOJIa IEPBOTO M3JIAHUS TIPOIILJIIO YsKe TIOUTH TISITh JieT. HacTamno BpeMst 1Jist
O0OHOBJIECHUSL.

B 5T0 u3zaHKMe BHECEHO HEMAJIO UCIIPABICHUI 1 J06ABIEHO MHOTO HOBOIO MaTepH-
ana. Ipexuss rnasa 4 («IIpocTeie 3agaun, CBsI3aHHbIE ¢ 06PaBGOTKOIl JaHHBIX» ) IIpe-
BpaTUJIaCh B IECTh IJIaB, /iBe U3 KOTOPHIX («/luarna3onnl 1 cuMBOJIbI» U «IHTEpHAIINO-
Hanuzaiys B Ruby») coBceM HOBBIE; B 4eThIPE OCTAIBHBIX 100OABIEHbI HOBbIE IIPUMEPI
1 KOMMeHTapuu K HUM. CHJIBHO pacliupeH MaTepuas O PETYJIsIPHBIX BBIPAKEHUSIX: Te-
1epb PACCMATPUBAIOTCS HE TOJIbKO «KJIACCMUYECKUE» BhIPAKEHM, HO U HOBast OUOINO-
Teka /st uX nojaaep:kku, Oniguruma.

ImaBer 8 1 9 panbine cocrapasin oguy riaasy. Ona ObLTa pasduTa Ha IBe, IOCKOIbKY
13-3a BHOBb JJOOGABJIEHHOTO MaTepUaJia OKasalach CJAUIIKOM GOJIBIION.

* [Tep. B. MansiBuna. — Ipum. peo.
** Opurunanbioe HasBanve Kuuru. Jlocaosubiii nepesos «ITyTh Rubys, oHaKo B pycCKOA3BIMHOM M3/1a-
Hi 661710 BIGpano Hassanue «IIporpammuposarme Ha s3sike Ruby». — Ipum. peo.

AnamornynbiM o6pasoM TiaBbl 18, 19 1 20 o6pasoBanuch B pesyJbraTe pasjelie-
Hust To1aBbl 9. TIpUIosKeHUsT yaieHbl, 9T00bI 0CBOOOANUTH MECTO JIJIsI OCHOBHOTO MaTe-
puasa.

[TosiBUIMCH TaKKe CIEAYIONINE HOBbIE TJIABbIL:

O BTOPOM M30QHMM

@ riasa 15, «@opmarsl gauHbix B Ruby». 31ech paccmaTpuBatorest (hopMaThi
XML, RSS, rpaduyeckue daiinpl, codnanue PDF-daitnos n apyrue Bonpocsr;

@ riaBa 16, «TectupoBanue u oTs1a1Ka». Peub njier o TecTupoBaHUH, TPODUIUPO-
BaHUH, OTJIA/IKE, AHATIN3E KOJIa ¥ TOMY MOI0OHBIX BETIax;

@ Briase 17, «Coznanne MakeTOB U PACTPOCTPAHEHIE TIPOTPAMM», 00CYKIAIOTCS,
B YACTHOCTU, UHCTPYMEHT setup.rb u cosnanue makeros B popmare RubyGem;

@ rnasa 21, «MucrpymenTs! paspaborku misa Ruby», 3HAKOMUT ¢ HOAIEPKKON
Ruby B penakropax u uHTErprpoBaHHbIX cpenax paspadorku (IDE), yrusmuroit
ri m opmarom RubyGem ¢ Toukm 3pennst moabp30BaTes;

@ B rase 22, «CoobiectBo Rubys, mpuBojsitest ocuoBHbie Web-caiiTsl, criircku
paccoukh, hopymbl, Kotdepenrmu, IRC-kanasnst mo Ruby u npoune gomonmu-
TeJbHBIE CBE/IEHUSI.

B mmpoxomM cMmbiciie Bce TJIaBbl B 9TON KHUTE «HOBbIe». Kakmyto n3 HUX A MOJI-
BEPT THIATEJIBbHON PEBU3UH, BHEC COTHU MEJIKUX U JIECATKU KPYIHBIX U3MeHeHU. Bour
HCKJIIOYEH MaTepuall, yTpaTUBUIMHM aKTyalIbHOCTb U [TOKA3aBIINNICI MHE He CIUIIKOM
BayKHBIM. S yuesr usMeHeHus B caMoM si3bike Ruby, a Takske 106aBUII B KaKIYO TJIaBy
HOBBIE PUMEPDBI I KOMMEHTAPWH.

BosmoskHo, Bac nHTEpecyeT, uTo ObiIo 106aBAeHO B cTapbie raBbl. OTBevalo: yiKe
yIoMsTHyTas GubIMoTeKa PeryIsapHbIX Bipakennii Oniguruma; MmaTemaTndyeckie 6u6-
JINOTEKH M KJIACChI, BKJIIOUAs BigDecimal, mathn M matrix; TaKWe HOBbIE KJTACCHI, KaK Set
" DateTime.

B runaBy 10, «BBoa/BbIBO U XpaHEeHUE JAHHBIX», 51 400aBUJI MaTeprua O MeToJe
readpartial, HEOJIOKUPYIOIIEM BBOJIE/BbIBOJIE U KJlacce StringTO. Takke pacCMOTPEHDI
dbopmarsr CSV, YAML u KirbyBase. B Ty uacts ranasst 10, KoTopas nocssmiesa 6azam
naHHbIX, BKouensl csegenns o CYB/I Oracle u SQLite, unrepdeiice DBI, a Takske 06
00bekTHO-pesImorHoM otobpaskernn (Object-Relational Mappers — ORM).

ImaBa 11, «OOII u guHamMuyeckue MexaHuaMbl B Ruby», mononnunack uudop-
MaIrell 0 TaKMX HeJIaBHO M0OABJICHHBIX B SI3BIK KOHCTPYKITUSX, KaK initialize_copy,
const_get, const_missing 1 define_method. Takke g paccMaTpuBaio IeJeTUpPOBaHNE N
nepeHarpaBeHue.

InaBa 12, «Ipaduueckue uaTepdeiicsr 1yt Rubys, 6buia epepaboraHa memKom
(B ocobennoctn pazzmenst, mocssmenibie GTK u Fox). Pasmen mo QtRuby — #HoBbif oT
HavaJsa /10 KOHIA.

B riiaBe 14, «CiieHapuu 1 CHCTEMHOE IMIHUCTPUPOBAHIE>, TEIIEPD OOCYKIAIOTCS
MOMEHTAJIBHDIN HHCTALISATOP st Windows U psii aHamornaHbix maketoB. Kpome to-
T0, YJIy4llleH KO/l IPUMEPOB.

B raase 18, «CeTeBoe nporpaMMupoBaHue», MOSIBUJIMCH PA3/IEIbl O BIOKCHUSAX B
AJIEKTPOHHbIE TTHCchMa U 0 B3aumozeiictBuu ¢ IMAP-cepsepom. Takke paccmarpuBaet-
cs 6ubnmorexa OpenURIL
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B ranase 19, «Ruby u Web-npusioxkeHusi», terepb paccMaTpuBarOTCs TPOAYKThI
Ruby on Rails, Nitro, Wee, IOWA u apyrue uncrpymentsi st Web. Takike yaesneHo
BHuMaHue nHcrpymenTam WEBrick u B kakoii-To mepe Mongrel.

B riaBy 20, «Pacripezenennsiit Ruby», mobasien matepuad o cucreme Rinda — pe-
AJIM3aIMK TPOCTPAHCTBA KOPTesKeil, HarmmcanHoil Ha Ruby. Ty ske npusoasTes csejie-
HUS O PO/ICTBeHHOM cucteme Ring.

Tax i1 He0OXOAUMBI Bee 9T nobasirenna? [la, yBepsiio Bac.

HamnomHto, kcratu, uto «The Ruby Ways — 510 BrOpas Bbilieiias Ha aHIIIMHCKOM
A3bIKe KHUIa 110 93bIKy Ruby; nepBoii Obuia snamenuTast « MoTbiray, nimn «Programming
Ruby», [oiisa Tomaca (Dave Thomas) 1 9uan Xanra (Andy Hunt). Mos kHura Gblia
COCTaBJIEHA TaK, YTOOBI He TIEPEKPBIBATh, a JOMOJHSITH CBOKO TPE/IECTBEHHUILY; 9TO U
CTAJIO OJIHOI U3 OCHOBHBIX IIPUYUH €€ MOIYJIIPHOCTH.

Korga st mpuctynan Kk pabore Hajl MePBbIM U3IaHKUEM, elile He ObLI0 MEKIyHAPOI-
HbIX KOH(DepeHtmii o Ruby. He 656110 caittoB RubyForge, ruby-doc.org, se 6110 Wiki-
crpanrwuisl rubygarden.org. Boo6ie B CeTrt He GbIIO TOUTH HUYETO, KPOME O(HUTITHATb-
Horo caiita Ruby. B apxuse npuiioxeHuit Ruby HacunThIBaI0Ch BCETO HECKOJIBKO COTEH
POTPAMM.

B TO BpeMsI JUTIIb HEMHOTHE TIEPUOUecKre 3anust (Kak OOBIYHBIE, TAK 1 OHJIAki-
HOBBIE) 3HAJIN O CYIIECTBOBAHUH ITOTO s13bIKa. Kora riie-To mybInKoBaiach CTaThst O
Ruby, Mbr Bce Gpasi ee Ha 3aMeTKY; O Hell COOOIATOCH B CITUCKE PACCHIIKU U TaM Ke
MIPOBOJIUIIOCH 00CYKICHIE.,

MHOTUX MPUBBIYHBIX CETOJIHST MHCTPYMEHTOB U OUGJIMOTEK €1Ile He CYTeCTBOBAIIO.
Bce noka 6b1710 Briepesu: u cucrema RDoc, u maker REXML st anammza X ML-10Ky-
MeHTOB. MaTtemarideckast Gubinoreka 6blia Kyna 6eree upinentneit. [lopnepixkka 6a3
JaHHbIX Oblia (parmenTapHoi, a apaiiepsl ODBC u BoBce oTcyTcTBoBasu. TK Gbix
4yTh JIM HE eIMHCTBEHHbIM rpaduueckuM urrepdeiicom. Ipunoxkenus ayiss Web pas-
pabaTbiBaiCch B BUJe HU3KOypoBHEBbIX CGI-crienapues.

Eiiie He 110s1BUJICS «MOMEHTaJIbHBII> nHCTa/LIATop A1 Windows. TTosb3oBaresism
Windows npuxouoch BBIMTOJIHATH KOMITHIISIMIO HCXOHBIX TeKCTOB B cpezie Cygwin
MJIN C TTOMOTITBIO MiNigw.

Cucrembl RubyGem He 6b1710 f1ake B ipuMUTHBHOI (hopme. [Iponeaypa nmoncka u
YCTaHOBKHY TPUJIOKEHUT TIPOBOINIIACH BPYYHYTO; /I7Is1 PEIIEHUST ATOM 331241 HCIIOJIB30-
BJINCh MHCTPYMEHTBHI THTIA tar U make.

Huxro cibixom He cibixan o Ruby on Rails. Hukro (HackosIibKo MHE M3BECTHO) He
yroTpebJisit TepMuHa «yrunusanusty. He 6buto #Hu YAML st Ruby, Hu cucremsr Rake.

B T0 Bpems MbI T0sIb30Banich Bepeueii Ruby 1.6.4 u cunrasm ee 6e3amepHo KPyTOii.
Ho Ruby 1.8.5 (¢ koTopoii s1 06b14HO paboTato ceituac) eie Kpyue!

Dbl HE3HAYMTETHHO U3MEHEH CHHTAKCHUC, HO HE HACTOJBKO CEPHE3HO, 4TOOBI 00
aToM Ticath. [To GoJbIelt YacTH pedb UAET O «TPAHUYHBIX CAYUASX>, 1 TEMePh CHH-
TAKCHUC B 9TUX CUTYAIMsIX BHITJSIAUT GoJsiee pasymuo. Ruby Beerga otnmuanu crpas-
HOCTH B OTHOIIEHUU K HEOBA3aTeIbHOCTH CKOOOK; B 98% ciiyyaeB Bbl HUKAKOW pas-

* Peup uzet o epeBojie Boipaskerust «duck typings». Ero cMbIcT 1 IPOMCXOsKIeHIE OOBSICHSIIOTCS B pas/ie-
sie 1.6. IIpunonty n3Bunenns peBHUTEISIM YICTOTHI PYCCKOTO SI3bIKA 3a TO, 4YTO HE CMOT Y/IeP/KaThCs OT UTPBI
CJIOB 1 BBILyMaJI 9TOT «TEPMUH» BMECTO «YTHHOI TUTIU3AIN». — [Ipum. nepes.

L] ] 21

HUIIBI HE 3aMETHUTE, a €CJIM 3aMETHTE, TO, HaBePHOE, COTJIACUTECD, YTO SI3BIK cTasl 00-
Jiee TI0CJIe/IOBATEIbHBIM.

N3mennnach ceMaHTWKAa HEKOTOPBIX CUCTEMHBIX MeTo/0B. Ho HecyiecTBeHHO.
Hanpumep, pasbliie MeToz Dir#chdir He IPUHUMAJ B KauecTBe napamerpa 6JI0K, HO He-
CKOJIBKO JIET HA3a/i 3TO CTAJIO IOTTYCTUMO.

HexoTtopble cucTeMHbIe METO/bI OOBSIBICHBI YCTAPEBIIUME WJIH TIEPEUMEHOBAHBI.
Mertoz class yTpaTUiI CBOii IICEBAOHUM type (HOCKOJIBKY B Ruby MbI 00BIUHO He TOBO-
puM 0 THax 00beKTOB). MeTo/ intern moJydns Oojiee MOHATHOE HAa3BaHUE to_sym, a
MeTOJ| Array#indices Ha3bIBaeTCs Array#values_at. MOKHO ObLIO ObI IPOLOJIKUTD, HO
JlyMato, YTO CyTh BbI YJIOBUJIU.

Kpome Toro, 661710 106aBJIEHO HECKOJIBKO HOBBIX CHCTEMHBIX METOJIOB, HATIPUMED
Enumerable#inject, Enumerable#zip U IO#readpartial. CTapaﬂ 6ubsmoreka futils
Telepb Ha3blBaeTcsd fileutils, U y Hee IIOSIBUJIOCH COOCTBEHHOE IIPOCTPAHCTBO NMEH
FileUtil, TOr/[a KaK paHblIie OHa 100aBJIsiJIa METO/IBI B KJIACC File.

Ectb 1 emnte muoro namenennii. Ho BaskHO TOHUMATh, YTO BCe OHM BHOCUJIUCH OYEHb
OCTOPOKHO U aKKypaTHO. SI3bik Kak 6611 Ruby, Tak um u ocrascs. Kpacora Ruby B He-
MaJIoi cTereHn obsti3ana ToMy (haKTy, 4TO OH U3MEHSIETCSl MEJJIEHHO U 00lyMaHHO, Be-
JIOMBIii MyIpOCThI0 Malia 1 ApyTrux paspaboTUNKOB.

Cerogust HeT HeJlocTaTKa B KHUrax 110 Ruby. ITy6iukyercs 60Jiblie craTeil, 4eM Mbl
B COCTOSIHUHY TIepeBapuTh. MHOKATCS PYKOBOACTBA U IOKYMeHTanus B cetu Web.

[MostBUICH HOBBIE MHCTPYMEHTBI 1 OnboTexku. 1o pasHbiM npuyrnHaM GoJIbInast
UX 9aCTh — 9TO KapKachl 1 MKHCTPYMEHTHI iJist pazpabotku Web-nipuiioskeHuii, cpesictsa
JUISI CO3JJAHNUST CETEBBIX AHEBHUKOB (6JI0rOB), pa3sMeTKH, a TaKKe [ 00bEeKTHO-PeJIsi-
rorHoro orobpaskerust (ORM). Ho ecth u uHCTpyMeHTapuil /it paboThl ¢ HazaMu
JIaHHBIX, OPTaHU3AIUHN TpaduIecKUX HHTEPMENCOB, MaTeMaTHIECKUX pacueToB, Web-
CepBHCOB, 00pabOTKI N300pAKEHMIA, YIIPABJIEHI BEPCUAME U T. 1.

IMoagepsxka Ruby B pegakTopax IMPOKO pacipocTpaHeHa W JO0CTUI/IA HeMaJIoii
usomperHoctr. CyuiecTByIOT MHTerpupoBanHbie cpezbl paspadorku (IDE), Becbma
M0JIE3HbIE U 3PEJIble; YACTUIHO OHU TIEPEKPBIBAIOTCS ¢ KOHCTPYKTOpaMu rpadudecKkux
nHTepdeiicoB.

Her coMHeHMi 1 B TOM, 4TO COOOLIECTBO II0JIb30BATENIEH PaspOCIOCh U M3MEHH-
soch. Cerogiast Ruby HEUKak He HA30BeIb HUIIEBBIM SI3BIKOM: UM MOJIB3YIOTCS B HA-
CA, HanmonanpHo#t agmMunancTpannn 1o okeany n atmocdepe (NOAA), xommannm
Motorola 1 BO MHOrMX APYTUX KPYIHBIX opranusanuaX. OH npuMensercs A1sa pabo-
TbI ¢ rpadUKOH, JocTyla K 6aszaM JaHHbIX, YUCAEHHOTO aHaiu3a, Web-1puioxenuii u B
npyrux obacrax. Kopoue ropopst, Ruby cras BecbMa Moy IsipHbIM SI3bIKOM.

$1 paboTan Hax HOBOI peakuueil 910l kHuru ¢ mobosbio. Hageiocs, 4To oHa oka-
JKETCST BaM TTOJIe3HOM.

Kak opraHn3oBaHa 3Ta KHUra

Kak opraHu3oBaHa 3Ta KHUra

Bpsia i BB cranere usydars Ruby mo aroii kaure. B Heil He Tak y3K MHOTO BBOJHOTO
u yaeGHOTO MaTepuasa. Ecoii BoI elite Hudero He 3uaete o Ruby, To myutie Hagats ¢ Ka-
KOIi-HUOYIb APYroil KHUTH.
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Ho nporpaMMucThl — HapoJI YIOPHBIH, U s IOIYCKa¥0, 4TO HayuuThest Ruby moavko
10 3TO# KHUTE BO3MOKHO. B rimase 1, «O630p Ruby», mpuBoauTcs kparkoe BBeICHUE B
A3bIK U O4EHDb CKPOMHOE PYKOBO/CTBO.

Takske B rmaBe 1 eCcTb JJOBOJIBHO TIOJTHBIN TIEPEUEHDb «CKOJIB3KUX MECT> (KOTOPBIiA
TPY/IHO TIOJI/IEPKUBATD B aKTYaJIbHOM COCTOSIHUM ). J[JIs1 Pa3HbIX uMTaTesieil aToT nepe-
YeHb 10JIe3eH B PA3HOI Mepe, TOCKOJIbKY YTO JJIsl OHOTO MHTYUTUBHO OYE€BU/THO, /IS
JIPYTOTO BBITJISIUT CTPAHHO.

B ocHoBHOM aTa KHMTa ITpU3BaHa OTBEYATh Ha BONPOCHl Tula «Kak cuenaTn?».
W moToMy BbI, BEPOSATHO, MHOTOE GY/IEeTe TIPOTYCKaTh. $1 TIOYTY 3a 4€CTh, €U KTO-TO
IIPOYTET KHUTY OT KOPKU /10 KOPKHU, HO He Hajieloch Ha 9T0. CKopee 5 05KU/Ialo, YTO BbI
OyJieTe NCKATh B OTJIABJICHUHU TEMbI, KOTOPBIE BAC MHTEPECYIOT B KOHKPETHBIIT MOMEHT.
Bripouem, ¢ MOMEHTA BBIXO/Ia TIEPBOTO U3IaHUS MHE TIPUXOAUIOCH OeCe0BATh C Pa3HbI-
MU JIIOJIbMHU, ¥ OKA3aJI0Ch, YTO MHOTHE IIPOYJIN KHUTY IeJTMKOM. boJsiee Toro, HeCKobKo
YeJIOBEK MUCAJIM MHE, UTO Bblyun/iu 110 Heil Ruby. YTo &, Bce BO3MOKHO!..

HexkoTtopble paccmarpuBaembie B KHUATE BOIIPOCHI MOTYT TIOKA3aThCS 3JIeMEHTAPHbI-
mu. Ho Beztb y pasHbIX JioJiell U ONBIT PA3HBIL; TO, YTO OYEBUIHO OJHOMY, OyIeT OT-
KPOBEHUEM JIJIst IPYTOTO0. S cTapascs caenarh U3IoKeHne Kak MOKHO 60Jiee TIOJTHBIM.
C ipyroit CTOPOHBI, GBIJIO CTPEMIIEHUE YIOKUTHCS B PA3yMHBIN 00beM (SICHO, UTO 3TH
11eJT TTPOTUBOPEUNBHI).

MosKHO Ha3BaTh 9Ty KHUTY «CIIPABOYHUKOM Ha000pOT»>. BB HIIleTe TO, UTO HYKHO,
He TI0 UMEHU KJIacca UJIu MeTo/1a, a 1o (hyHKIUK Wi HazHadeHuio. Hanpumep, B kiacce
String €CTh HECKOJIBKO METOIOB JIJISI MAHUITYJIMPOBAHUS PETUCTPOM OYKB: capitalize,
upcase, casecmp, downcase U swapcase. B HacTOSIIEM CIIPAaBOYHUKE OHU BCTPEYAINCH
6bl B a/ihaBUTHOM TOPSA/IKE, & B 9TON KHUTE COOPAaHbI B OJIHOM MECTE.

Koneuno, B 60opb6e 3a MOJIHOTY OXBaTa Marepyala s WHOT/a CBOPAYMBAJ HA TYTh,
KOTOPOMY CJIe[IyIOT CIIPAaBOYHBbIE PYKOBOJCTBA. BO MHOrMX cilyyasx s crapajics KOM-
MIEHCHPOBATh JTO, MPEJJIarast He COBCEM OOBIYHbBIE MPUMEPDI WM PAa3HOOOPasst Ux 110
CPaBHEHUIO CO CITPABOYHUKAMMU.

A crapancs He meperpyskaTh KoJ KOMMeHTapusamu. Ecam He cauTaTh mepBoil riia-
BBI, TO JIyMaI0, 4TO JIOCTHUT 9TOH 11esiu. [TrncaTesib MOKET CTaTh He B MEPY OOJITIUBBIM, HO
MPOTPAMMHUCT-TO XOUET BUJIETH KOJI (2 eCJI He XOUET, TO IOJIKEH XOTETh ).

WNuorga npuMepsl BBITISAIAT UCKYCCTBEHHBIMHY, 32 YTO S IPUHOILY CBOU M3BUHE-
nus. [IpousmiocTpupoBaTh KaKOW-TO MPUEM WUJIM MIPUHITUIL B OTPBIBE OT peasibHOM 3a-
naun GpiBaet caoskHo. Ho yeM ciioskHee 3a/aua, 4eM BBIIIE €€ YPOBEHb, TeM GOJIbIINe
YCUJIMA £ [TPUJIaraj K HOJAbICKaHUIO peaibHOro mpuMepa. Tak, ecyin pedb UIeT 0 KOHKa-
TEHAIUH CTPOK, TO, HABEPHOE, BB YBUANTE HE3BICKYCHBIH (hparMeHT KO/Ia ¢ yITOMITHAHHU-
eM IPEeCJOBYTHIX “foo” 1 “bar”, HO KOT/la paccMaTpuBaercs TemMa pasbopa X ML-moky-
MeHTa, OyIeT PUBEICH Kyaa GoJiee CofepsKaTeTbHBIN U peauCTHIHbII TIPUMED.

EcTb B 9TOI KHUTE /IBa-TPU Kanpu3a, B KOTOPBIX XOUYy 3apaHee cO3HaThes. Bo-tep-
BBIX, s1 BCEMU CHJIAME CTAPAJICSI U30EraTh «yPOIMBBIX> TI00ATbHBIX TIEPEMEHHBIX THITA
$_ u ell mogoOHbIX, nputieanux us si3bika Perl. Ouu ectsb 8 Ruby u nipexpacto paGora-
10T, JIasKe TPUMEHSTIOTCST B TOBCETHEBHON paboTe BCeMU Ui OOJIBITMHCTBOM IIPOTPaM-
muctoB. Ho mouru Beeria ot ux UCIOJb30BAHUS MOKHO YUTH, UTO 5T U TIO3BOJIHII cehe
YyTb JIK HE BO BCEX IIPUMepax.

L] ] 23]

JIpyroii Kalipus COCTOUT B TOM, UTO 51 M30ETat0 MoJb30BaThCst 060COOJIEHHBIMU BbI-
PaKEHUSIMH, €CJIi Y HUX HeT moOouHbIX ahderTor. B Ruby Beipaskenust — ojiHa 13 oc-
HOB sI3bIKA, ¥ ATO TPEKPACHO; s CTAPAJICSA M3BJIEUb U3 9TONH OCOOEHHOCTH MAKCUMYM
noJ1b3bl. Ho Bo (pparmMeHTax Kojia IpeArounTan He yrnoTpebisiTh BhIPaKEHs], KOTOPbIe
MTPOCTO BO3BPAIIAIOT HUKAK HE UCII0JIb3yeMoe 3HaueHue. Harpumep, 171 WLiocTpaium
KOHKaTEHAI[MH CTPOK JIOCTATOYHO OBLIO ObI HAKMCATD "abc" + "def", HO s1 B 9TOM CJIy-
Yae Iy YTO-TO BPoJie str = "abc" + "def". KOMy-TO 9TO MOKaKeTCs UBIUIIECTBOM,
HO BBITJISITUT €CTECTBEHHBIM JIJIE TPOTpaMMKCTa Ha s3biKe C, TIPUBBIKIIETO K TOMY, YTO
GbiBatoT (hyHKIUY THITA void ¥ He-void (a Takyke mporpammucty Ha Pascal, Mbicsiie-
MY B TEPMUHAX Mpoteyp 1 GyHKITHI ).

TpeTuil Karmpus 3aKJIHOYAETCS B MOEM HEKEJAHUN YIIOTPEOJSATH CUMBOJI PEIIETKI
111 0603HAYEHUST METOJIOB 9K3eMILIsipa. MHorue mokgoHHukn Ruby cunraior, 4to s
MIPOSIBJISIIO M3JIAIITHIOW OOJITJIMBOCTD, KOT/A THITY «METOJ[ 9K3EMILISAPa crypt Kjacca
String», a He TPOCTO String#crypt, HO & MOJaraio, YTo Tak HUKTO He 3aryTaercs. (Ha
CaMOoM JieJie MHE ITPUJIETCS TOCTEIIEHHO CMUPUTBCS € UCIIOJIb30BAHUEM TaKON HOTAIIUH,
TaK KaK sICHO, 9TO OHA y’Ke HUKY/Ia HE UCUE3HET. )

Sl crapasncs 1aBaTh CCBITKY HA BHEIITHUE PECYPCHI TaM, T7ie 3To yMecTHOo. Orpannye-
HUSI TIO BPEMEHU 1 06heMY He TTO3BOJIUIN MHE BKIIOYUTH B KHUTY BCE, UTO s XOTEJ GBI,
HO HaJICFOCh, YTO TO XOTsI ObI OTYACTH KOMIIEHCUPYETCS YKA3aHUSIMU Ha TO, T/I¢ HAUTH
HezocTaonyio nagopmarmio. V13 Bcex MICTOUHUKOB CaMbIM TJIABHBIM, HaBEpHOE, CJie-
JyeT cunTath apxus npuaoxenuii Ruby (Ruby Application Archive) B cetu; Bbl He pa3
BCTPETUTE CCBLIKU HA HETO.

B Hauasie KHUIM OPUHSTO MTPUBOAUTD COTJIAIIEHUS 00 UCMOIb30BaHUM MIPU(TOB,
TIPUMEHSEMBIX JIJTST BBIIIEJICHST KOJIA, ¥ O TOM, KaK OTJIMYUTE TPUMEP OT OOBIYHOTO TEKCTA.
Ho s He crany ocKOpOJISITH BaC HEIOBEPUEM K BAIIM YMCTBEHHBIM CIIOCOOHOCTSIM, —
BbI BE/[b U PAHBIIIE YUTATN TEXHUYECKYIO JIUTEPATYPY.

Xouy Mog4epKHYTh, 4TO MpuMepHo 10% TekcTa KHUTH ObIJIO HAMHCAHO APYTHMHU
JofibMu. M 3T0 He cunTasi TEXHUYECKOTO PeIaKTUPOBAHUS M KOPPeKTYpbi!.. BoI mpocTo
00s13aHbl IIPOYUTATh OJATOAAPHOCTH, IIPUBEAEeHHbIE B 9TOI (1 I1000H APYroil) KHure.
BosbIMHCTBO yrTaTe el IPOoITyCKaroT ux. IIpoliy, mpouTute npsamo ceituac. 1o Oyper
TaK JKe M0JIe3HO, KaK MTUTaHNe OBOIIAMU.

O6 MCXOaHBIX TEKCTOX, MPMBEAEHHBIX B KHUIE

006 UCXOAHbIX TeKCTax, NpueeaeHHbIX B KHUre

Bce ckobko-HUGYIb 3HAUNTEIbHBIE (hpPAarMEHTHI Koja cOOpaHbl B apXuB, KOTOPBIil
MOKHO 3arpy3uTh U3 CETU. ITOT apXUB eCTh Ha calite www.awprofessional.com u Ha
MoeM coOcTBeHHOM caiite (www.rubyhacker.com).

Omn npengaraercs B Bujie tgz-aiina n B Buze zip-daitna. [lpn nmenoBaanm ¢aiiios
B HEM IIPUHATO CJIEIyIolee CoTIalleHne: Kojl, KOTOPOMY B TEKCTE COOTBETCTBYET ITPOHY-
MEPOBAHHBI JIMCTUHT, HAXOUTCA B (paiiyie ¢ TakKUM ke MMeHeM (HarpumMep, listingld-
1.rb). Bojsee KopoTkue hparMeHThI UMEHYIOTCS TIO HOMEPY CTPAHUIIBI, BO3MOXKHO, C JI0-
GaByieHHOU OGYKBOI (HArpumep, p260a.rb u p260b.rb). CoBceM KOPOTKUE (hparMeHThl,
KOTOPBIE HEJIb3sT KCTIOJHUTD «BHE KOHTEKCTa», B apXUBE 0OBIYHO OTCYTCTBYIOT.
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«Mytb Ruby»

Yro MbI IMeeM B Bujty, roBopst o ITytu Ruby? 4 mosraraio, 4to TyT ecTh Ba B3aUMOCBSI-
3aHHBIX acrekTta: Grmocodus mpoekTupoBanuss Ruby u dumocodus ucmob3oBaHist
3TOTO sI3bIKa. ECTECTBEHHO, UTO JU3aliH U TIPUMEHEHHUE CBSI3AHBI IPYT C APYTOM, OY/b
TO TIPOTpAMMHOE WJTH araparHoe obecriedenvie. Mnade 3auem Obl CYIECTBOBAIA HAyKa
sproHomuka?.. Eciu s cnabkaio yecTpocTBO PyYKOii, TO, HABEPHOE, TIPENOJIaraio, 4To
KTO-TO 32 3TY PYYKY BO3bMETCS.

B a3bike Ruby nmeercst He BoIpaznMoe CJIOBAMHU Ka4eCTBO, KOTOPOE JIETIAET ETO TEM,
9TO OH ecTh. MBI HabMI0IaeM 9TO KAueCTBO B AM3aliHE CHHTAKCUCA U CEMAHTUKH SI3bI-
Ka, TPUCYTCTBYET OHO U B HAMMMCAHHBIX HA HEM TIPOrpamMMax. Bee jke CTOUT MOTIhITaThCs
cOpPMYJIUPOBATH, B UM COCTOUT 3TA OTIUYNTETbHAST OCOOCHHOCTb.

OuesngHo, Ruby — He MPOCTO HHCTPYMEHT JIJ1sT HAITUCAHSI TPOTPAMM, HO U CaM 110
cebe siBiisietcst iporpammoit. [Touemy pabora mporpamum, HarnucanHbix Ha Ruby, roykHa
CJIe/IOBATh 3aKOHAM, OTJIMYHBIM OT T€X, KOTOPBIM TIO[4UHEHA Pab0Ta UHTEPIIpeTaTopa?
B xonIe koH10B, Ruby — MCKIIOYMTEIbHO AUHAMUYHBIA U PACHIMPAEMBI SI3bIK. MO-
IyT HAUTUCH IIPUYMHBL, 10 KOTOPBIM 3TH /IBa YPOBHS I7Ie-TO PACXOAATCS, BEPOSITHO, CTa-
pasiCh IPUCTIOCOOUTHCS K HECOBEPIIEHCTBY peanbHoro Mupa. Ho B 0b1ieM cirydae Mbic-
JIUTEJIbHBIE TPOIIECCHI MOTYT U IOJIKHBI ObITh cX0AHbIMU. ITHTEpIpeTaTop Ruby MoskHO
6bL10 OBI HaTCATh Ha caMoM Ruby, B TIosHOM cooTBeTcTBUM ¢ IPUHIIATIOM XOodIITa-
Tepa, XOTS B HACTOSIIIEE BPEMS 3TO €Ille He C/IeTaHo.

MbI HEYacTO 3alyMbIBAEMCST HAJl 9STUMOJIOTHEN CJIOBA «IYTh», HO OHO YIOTPEOIIsI-
€TCs B /IBYX Pa3HbIX CMbICJIaX. Bo-TIepBBIX, 3TO METOJ MU TEXHUKA, & BO-BTOPBIX — JI0-
pora. SlcHo, 4To 06a 3HAYEHMS B3aUMOCBSI3aHbl, 1, TOBOPS <ITyTh Ruby», s1 uMelo B Bu-
1y ¥ TO U [IpyTOe.

CiteioBaTesIbHO, MBI TOBOPUM O MBICJIUTEJILHOM IIpoIiecce, HO BMECTe C TeM U O J10-
pore, 110 KoTopoii ABMkeMcs. [laxe Besmuaiiliye rypy 1IporpaMMUPOBaHUs He MOTYT
cKasaThb 0 cebe, YTO JOCTUTIIN COBEPIIEHCTBA: OHU JIMIIh HA MYTH K HeMy. Takux myTeit
MOKET OBITh HECKOJIBKO, HO s 37IeCh TOBOPIO TOJIBKO 00 OTHOM.

[TpuBblyHASE MYAPOCTH TJIACUT, 4TO (hopMa oripejiesiseTcs: (pyHKIMe. ITO BEPHO,
criopy #et. Oaako Opauk Jlnoiin Paiir” (uMest B BULy CBOIO COOCTBEHHYIO 00JIACTh
UHTEPecoB) Kak-To ckazar «Dopma onpezensiercs hyHKIMEH, KoTopas Obljia TOHsTA
HenpauiabHo. Dopma 1 GYyHKIUA JOTEKHBL OBITH €[UHBI, CIUBATHCS B JLyXOBHOM €/~
HEHUU.

Yro Paiit umen B Buay? 51 ObI cKaszajl, 4TO Ha 9TOT BOIIPOC BbI HAlileTe OTBET HE B
KHHUTAX, a B COGCTBEHHOM OIIBITE.

OpHako s gymaro, uto PailT BRIPA3UJI 9Ty MBICJb IIe-TO elile, pasOnB ee Ha YacTH,
KOTOpBIE Tpotie nepeBaputTh. OH OBLT BETMKIM TOGOPHUKOM ITPOCTOTHI, KOTOPBIH OJ1-
HaKBI 3aMeTuT: «CaMble TT0JIe3HbIe THCTPYMEHTBI aDXUTEKTOPA — 3TO JIACTUK PSIZIOM C
YepTEeKHOMU TOCKOH U TBO3/I0/IEP HA CTPOUTEIBHON TIJIOMIAIKE> .

Wrak, oganm us gocrouncts Ruby sisisierest mpoctora. Hazio i inTupoBath Apyrux
MBICJINTENIEH, BBICKA3bIBaBIIMXCS Ha ATy Temy? CorslacHo Anrtyany e CeHT-IK3i0mepu,

* @pank Jlnoiix Paiit (1867-1959) — 3namenuTsrit apxutekTop ¥ ausaiinep. OjHa n3 caMbIX H3BECTHBIX
pabotr — Myseii Tyrrenxaiivma B Hoio-Mopke. (IIpum. nepes.)
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«COBEPIIEHCTBO JOCTUTHYTO HE TOTJa, KOTa Hedero Jo0aBuTh, a TOT/A, KOT/la HeYero
yopaTh».

Ho Ruby — ciioxHblil s3bIK. [Touemy ke sl HazbIBalo €ro IPOCTHIM?

Ecou 651 MbI 1y diiie IOHUMAIN MUPO3IAHNE, TO, HABEPHOE, OTKPBLIH ObI «3aKOH CO-
XPaHEeHUs CJA0KHOCTH» — (DAKT, KOTOPBII BMENINBAETCS B HAIILY SKU3HbB MOA0OHO SHTPO-
MM, KOTOPYIO MBI HE MOKEM TIPEOJIOJIETH, & CIIOCOOHBI JIUIIIb PACCENBATD.

U 8 sT0M Kitou. Hestb3st u36€5KaTh CIOKHOCTH, HO MOKHO YKPBITHCS OT Hee, Mbl
MoskeM yoparh ee u3 Bupy! ITO TOT Ke cTapbiil JOOPBII MPUHITUI YEPHOTO SIIIHU-
Ka, BHYTPU KOTOPOTO PEIIaeTcs CJOXKHAS 3a/ada, XOTs Ha TTOBEPXHOCTH JIUTIb TO-
J1ast IPOCTOTA.

Eciiit BaM eliie He HACKYYUJIH IIUTAThI, TO OYAET YMECTHO IIPUBECTH cJIoBa AJbOep-
Ta JiiHITeliHa: «Bee M0KHO GBITH MPOCTO HACTOJBKO, HACKOIBKO BO3MOKHO, HO HE
IPOIIES.

Taxum ob6pazom, Ha B3Iz porpammiicTa, Ruby — ato Boruiomennas mpocrora
(XOTS y 4esioBeKa, OTBEYAIONIETO 32 COIPOBOXKICHUE MHTEPIPETATOPA, B3IV MOKET
6bTh MHON ). Ho BMecTe ¢ TeM MMeeTcsi TPOCTPAHCTBO JIJIsi KOMIIPOMKCCOB. B peab-
HOM MUpE BCEM HaM MPUXOUTCS HEMHOTO «Iporubarbesi». K mpumMepy, Bce CyIIHOC-
TH B iporpamme Ha Ruby mosmkHbI ObLIH ObI OBITH UCTUHHBIME OOBEKTAMHE, OJTHAKO He-
KOTOPBIE, B TOM YHCJIE TIeJIbIe YNCTIa, XPAHATCS KaK HEITOCPEICTBEHHDbIE 3HAYEHUS. DTO
KOMITPOMUCC, 3HAKOMBIII BCEM CTYZIEHTaM OT/eJeHUi MHHOOPMATUKH Y3Ke MHOTO J1ecs-
TUJIETWI: 3JIETAaHTHOCTD JIU3aiiHAa MIPUHOCUTCS B JKEPTBY TPAKTUYHOCTU PEATU3AIUN.
[To cymiecTBy, MbI IDOMEHSIJIN OJIHY IIPOCTOTY Ha IPYTYIO.

To, uro Jlappu Youn roBopui o s3bike Perl, ocraercsa cripasenmbbiM: «Korga b
XOTHUTE YTO-TO BBIPA3UTH HA MAJIEHBKOM SI3bIKE, OHO CTAHOBUTCS GOJIBIIUM. A KOT/Ia BB
IBITAETECH BBIPA3UTH TO K€ CaMOe Ha GOJIBIIOM SI3bIKE, OHO CTAHOBUTCS] MAJIEHBKIM>.
ITO BEPHO U B OTHOIIEHUH aHTJIUHCKOTO s13bIKa. Eciu OHoor DpHCET XIKKETh CMOT
BCETO TPEMST CJIOBAMU BBIPA3UTD IIIYOOKYIO MBIC/Ib «OHTOTEHES TOBTOPSIET (DUTIOTEHES >,
TO JIMIIIB IOTOMY, YTO 3TH CJIOBA C BECbMa CHEIU(UIECKIM CMBICJIOM OBLIU B €r0 pac-
nopsKeHnu. Mbl corianiaeMcst Ha BHYTPEHHIOIO CJIO3KHOCTD S3bIKA, TOTOMY UTO OHA T10-
3BOJISIET U30EKATD CIIOKHOCTU B OT/IEIbHBIX BHICKA3bIBAHUSIX.

[Tepedopmymmpyio aTOT MpUHIAT TO-ApyTromy: «He numuTte 200 cTpok Koza, KoT-
na goctatodro 10».

Sl cunraio camo co6oit pasyMEOIUMCs, YTO KPATKOCTh B OBIIEM CJIy4ae XOPOoIia.
Kopotkuii hparmenT Ko/1a 3aHUMAaeT MEHbIIIEe MECTa B MO3TY [IPOIPAMMUCTA, €T0 IIPOIIe
BOCIIPUHSITH KaK €NHOE T1eJI0e. BiaronpusiTHbiM oO0UHBIM 3((HEKTOM cllelyeT cuu-
TaTh M TO, YTO B KOPOTKOHN Mporpamme GyieT MEeHbIIE OTMTHO0K.

KoneuHo, He HY;KHO 3a0bIBaTh MpeaylpekaeHue JUHITeliHa 0 npocrorte. Ecim
PACIIONIOKUTDH KPATKOCTD CIUITKOM BBICOKO B CITUCKE TIPUOPUTETOB, TO TOJYUUTCS CO-
BEPIIEHHO 3aralouHblil Koj. CornacHo Teopun WHMOPMAIINH, CKAThIe TaHHbIE CTATHC-
TUYECKH OXO0KH Ha Oesibiil rym. Ecom 8ol Bugenn kox Ha C uau APL 6o peryJisip-
HOE BBIpaKeHHe — 0COOECHHO TIJIOXO HaIllMCaHHbIe, TO TIOHUMAETe, UYTO sl UMEI0 B BUALLY.
«IIpocto, HO He CUIIKOM IIPOCTO» — aTO KJtoyeBas gpasa. CTpeMuTech K KpaTKOCTH,
HO He KepTBYITe HOHATHOCTBIO.

«[TyTs Ruby»
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TpronaMoM cJielyeT CIMTaTh MBICJb O TOM, UTO KPATKOCTb B COUETAHWH C IIOHSTHOC-
TBIO — 3TO X0po1o. Ho ToMy ecTh TprunHa, MPUYEM HACTOJIBKO (DyHIAMEHTAThHAS, UTO
MBI 4aCTO O Hell 3a0bIBaeM. A COCTOUT OHA B TOM, YTO KOMITBIOTED CO3/IaH JIJIS YeI0BEKa,
a He YeJIOBEK JIJI KOMITBIOTepa.

B crapbie qo6pbie qHEU Bee ObLIO MOYTH HA0G0POT. KOMITBIOTEPDI CTOMIN MUJLIH-
OHBI JIOJJIAPOB M TIOKUPATIM MHOTHE KUJIOBATTBI dJieKTpuuectBa. JIioau sxe Ben cebst
Tak, GyT0 KOMIbIOTEP — HOKECTBO, a TIPOTPAMMHUCTDI — €r0 CKPOMHBIE JKpellbl. Yac ma-
MIMHHOTO BPEMEHU CTOUJI IOPOJKE YaCca JIMYHOTO BPEMEHTL.

Korma KoMIbIoTephI CTAIN MEHbINE U JIEHIEBITE, TIPUOOPEITH MOTYISIPHOCTD A3BIKH
BBICOKOTO ypoBHS. OHM Hea(DEKTUBHBI C TOYKW 3PEHUST MANTUHBI, 3aTO 3(h(HEKTUBHBI C
MO3UIIK YeToBeka. Ruby — Bcero Jmiib 0HO U3 MOCTEIHIX TOCTIKEHUH Ha 9TOM IIy-
. HekoTopbie fa’ke Ha3bIBAIOT €T0 SA3BIKOM cBepXBbicOKOTO ypoBHS (VHLL — Very
High-Level Language). XoTst 3TOT TepMUH €lile He MOJIYYUJ YeTKOTO OMPEeIe/IeHIs, 5T
JIyMaio, 4TO OH OTIPABJIAH.

Komnbiotep npussan ObITh CIyTOM, a HE XO3SIMHOM, a, KaK CKaszajl Mail, TOJIKOBbII
CJIyTa JIOJKEH BBITIOJMHATD CJA0KHOE 3ajlaHue TP MUHUMYyMe yKasauuil. Tak 6bu1o Ha
NPOTSI)KEHUU BCeii nCTOpuu MHMOPMATHKU. MBI HAYaJIN ¢ MAIIIMHHOTO SI3BIKA, TTEPEILIN
K SI3BIKY acceMbJiepa, a ToToM JI0OPATIHCh 1 JI0 SI3BIKOB BHICOKOTO YPOBHSI.

Mpr ceifyac rOBOPUM O CMENEHWH TTapaJIMTMbL: OT MAIIMHOIICHTPUIECKON K Y€eJI0-
BeKoIeHTpruaeckoil. Ha Moit B3ruisi, Ruby maet BeIMKOMEHbINA MpUMe] YeI0BEKOIIeH-
TPUYECKOTO TPOTPAMMHUPOBAHUSI.

Tenepb g X04y B3TJISHYTH HA BOTIPOC MO/ HECKOJIbKO WHBIM yrioMm. B 1980 romry
BbITIA yytecHas KHmKka [Isxeddpu [xeitvca «/lao mporpammuposanusi» (Geoffrey
James, The Tao of Programming). Kaskaast crpoduka U3 Hee 10CTOHHA IUTHPOBAHUSL, HO
sl OTPAHUYYCh JIUIIb OJIHOM BbIEPKKOiT: «[IporpamMma noskHa ciefoBath “3aKOHY Ha-
uMeHblero yausienus”. Yro aTo 3a 3akon? Bee rnpocTo: mporpamma 10J5KHA OTBEYaTh
TIOJTE30BATEITIO TAK, YTOOBI BHI3BIBATH Y HETO KaK MOKHO MeHbIIe yanBieHust». (Koneu-
HO, €CJTH Pedb ueT 06 MHTEPIPETATOPE SI3bIKA, TO TTOJb30BATEIEM SIBJISIETCS TIPOrPaM-
MMCT.)

He 3nato, /IxxefiMc 71 ipuiyMal TEPMUH «3aKOH HAMMEHBITIETO YAWBJIEHUS», HO 5
BIIEPBBIE Y3HAJ €T0 U3 YIIOMSIHYTON KHUTH. JTOT 3aKOH XOPOIIIO U3BECTEH U YaCTO -
Tupyercst B coobiectse nosib3oBaresieii Ruby. TIpasia, 00bIYHO €10 HA3BIBAIOT «ITPHU-
HIMIIOM HauMenbinero yausiaenus» (Principle of Least Surprise, POLS). JIuuno s
yupamo npuzgepsxkusaioch akponnma LOLA — Law of Least Astonishment.

Ho, xak Hu Ha3bIBall, TPABUJIO OCTAETCS CIIPABEJIUBBIM U CJIY>KUT OCHOBOITOJIATA-
TOTINM TTPUHITATIOM TIPOIOJIKAIOIIEHCs paboThl HafT si3bikoM Ruby. O HeM mosie3Ho mom-
HUTb U Te€M, KTO pazpabaTbiBaeT OUOJNOTEKH 1 TI0JIb30BATEIbCKIE MHTEP(DEICHI.

KoHeuHo, o/iHa mpobJieMa ocTaeTcst: pasHble JIFOH YANBJISIOTCS PA3HbIM BelllaM; He
CYTIIECTBYET BCEOOIIETO COTTIACHST O TOM, KaK «/IOJIKEH» BECTH cebst 0OBEKT WU METO.
Ho MBI MOJKEM CTPEMUTHCST OBITH TTOCIE0BATENLHBIMI U HAXOIUTH BECKIE 0GOCHOBA-
HUST IPUHUMAEMbIM [TPOEKTHBIM PEIeHUIM, & KOKIbII Ye0BEK [0JUKeH TPEHUPOBAThH
COOCTBEHHYIO MHTYHIIHIO.

Kcraru, Mair kak-To 3aMeTHII, YTO <IIPUHIUIT HAUMEHBIIIETO YAUBJIEHI> TOJKEH
OTHOCHUTBLCS ¥ K HEMY Kak K jinsaitnepy. Yem GoJibliie Baliie MbIIIIEHHE TOXO/IUT Ha €ro,
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TeM MeHblIle yauBaeHust Oyaer BbisbiBath Ruby. U1 cMmeto ysepurb, noapaskanue Mairy
GOJIBIIMHCTBY U3 HAC MON/IET TOJIBLKO Ha MOJIB3Y.

Kaxoit 661 HY GbLTa TOTHYeCKast KOHCTPYKIIUS CHCTEMBI, TPEHUPOBAThH CBOIO HHTY-
uIuio Heo6xoauMo. Kask /bl 361K MPOrpaMMUPOBAHUST — 9TO OTAEJIBHBIN MU CO CBO-
UMU JIONYIEHUSAMM, TOYHO TaK jKe Kak U JoOoH ecTecTBeHHbIN sa3bik. Korna s Havas
U3y4aTh HEMEIKWH, TO OGHAPYIKHUII, UTO BCE CYIECTBUTENbHBIE TTHITYTCS € TPOMUCHO
OYKBBL... 3a McKodeHneM cioBa deutsch (Hemerkuii s361K). S noskanosascs nmpodec-
COpY, MOJIYEPKUBAST, UTO BE/[b ATO JKe HazBaHUe caMoro si3bika. OH yIbIOHYJICS U OTBE-
i «He Hazo ¢ a1uM 60poThes».

[Tpodeccop roBopuiI, 4TO HAIO TO3BOJIUTH HEMITY OCTaBaThCs HemIleM. [Tpomgosrkas
9Ty MBICJIb, XOUY JIaTh COBET BCEM, KTO MEPEXOAUT Ha WCIoJb3oBaHre Ruby mocie
ocBOeHMsI ApyTrux sa3bikoB. Ilycts Ruby ocraercst Ruby! He okunmaiite, uro 1o Oymer
Perl. He tpeGyiite oT Hero nopeeHus, XxapakrepHoro ist a3bikoB LISP uau Smalltalk.
C apyroii croponsl, y Ruby ectb asieMeHTbI, IpucyIine J060MY U3 9THX TPEX A3BIKOB.
[l mavana neficTByiiTe B COOTBETCTBUU C AlPHOPHBIMU [IPECTABIEHUSIMU, HO KOTIA
OHU OKa3bIBAIOTCST HEBEPHBI, He OOPUTECH C YCTAHOBJIEHHBIMU MTPABUIAME (€CJIU TOTHKO
Maii He COTJIaCUTCS € TeM, YTO B HUX HEOOXOANMO BHECTH U3MEHEHNS ).

Kaskplii mporpaMMUCT CErOHS 3HAET O TPUHITUIIE OPTOTOHAILHOCTHU (XOTS JIydIiie
6bLI0 OBl Ha3BaTh €r0 MPUHIIUIIOM OPTOTOHAIBHON TTOMHOTHI). BooGpasum mapy oceli,
0 OJTHOM M3 KOTOPBIX OTKJIAJIBIBAIOTCS SI3bIKOBBIE CYIITHOCTH, & TI0 JIPYTOI — MHOXKECTBO
aTprOyTOB 1 BO3MOkHOCTEH. Korma Mbl roBOPUM 06 OPTOTOHAIBHOCTH, TO OOBIYHO UME-
€M B BUJLY, YTO MIPOCTPAHCTBO, OMPEAESIEMOE 9TUMHU OCSIMHU, HACTOJIBKO «IOJHO», Ha-
CKOJIBKO 3TO JIOTHYECKH BO3MOKHO.

Opnna u3 coctaBubix yacreit [Tytu Ruby — crpemmenne k oproronanprocT. Mac-
CHB B HEKOTOPBHIX OTHOIIEHUSIX TIOJI00EH X3IIIY, a TIOTOMY U ONlepPaIluy Hajl HUMH JI0JIK-
HbI OBITH TOX0KHU. JI0 TeX MOP TMoKa MbI He BCTYMaeM B 00JIaCTh, I/I€ 9TH CYINIHOCTH Ha-
YIHAIOT OTJUYATHCS JAPYT OT APYTa.

Mai[ TOBOPHT, 4TO «€CTECTBEHHOCTh» BajKHEEe OPTOTOHAIBLHOCTH. HO UTOOBI TIOHSTD,
YTO €CTECTBEHHO, a UTO HET, Ha/lO JI0JITO [yMaTh U MACATh TPOTPAMMBI.

Ruby crpemurcest 6b1Th APy KeTOOHBIM K TporpaMmucTy. Harnprumep, y MHOTHX Me-
TOZOB €CThb CMUHOHUMBbI,; 0ba METO/Ia size M length BO3BPAIIAIOT YNCJIO DJIEMEHTOB B MacC-
cuBe. /|Ba pa3HBIX HANMMCAHWS CJIOBA — indexes U indices — OTHOCATCS K UMEHH OTHOTO
U TOTO Ke MeTozia. HekoTopsle HAa3bIBAIOT 9TO I0CAJHBIM HEJIOPA3yMEHHEM, HO I CKJIO-
HEH CYMTATh TAKYIO U3OBITOYHOCTH XOPOIITHM JU3AITHOM.

Ruby crpemutes K TOCTIEA0BATENLHOCTH ¥ €AMHOOOpasuio. B aToM HeT HUYEro
MUCTUYECKOTO: BO BCEX JKM3HEHHBIX CUTYAIUSIX MBI JKAXKIEM PETYISIPHOCTH U pa3Me-
pennoctu. CioxiHee HAYYUTHCST MOHUMATD, KOTJIA 9TOT IIPUHITHIL CJI€AyeT HAPYIIUTh.

Hanpumep, B Ruby npussaTo 106aB/isith BOIPOCUTENIbHBIN 3HAK (?) B KOHEL, UMEHU
MeTOJ1a, BEAYIIero ce0s1 Kak MpeAnKaT. ITO XOPOIIo U YA00HO, TPOTpaMMa CTAHOBUTCSI
scHee, a B TPOCTPAHCTBE UMEH JieTue OPUEHTHPOBaThcs. Ho MeHee Tocie1oBaTeIbHbIM
SIBJISIETCSI aHAJIOTUYIHOE YIIOTPeOJIeHne BOCKIUIATEIBHOTO 3HAKA JIJIst 0003HAUEHUS T10-
TEHIMAJBLHO «/IECTPYKTUBHBIX> UJIN «OMACHBIX» METO/IOB (B TOM CMBICJIE, YTO OHU MOJIH-
(UIMPYIOT BHYTPEHHEE COCTOSTHIE BBI3bIBaIONIero oobekra). HermocmemoBarenbHOCT

«[TyTs Ruby»
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COCTOUT B TOM, UTO He BCE JAECTPYKTUBHbBIE METO/IBI TOMEYAIOTCS TakuM o6pasom. Hy k-
HO JIU BOCCTAHOBUTD CIIPABEJINBOCTh?

Hert, na camom nene He HykHO. HeKoTOpbIe METOMBI TTO CYTH CBOEH U3MEHSIOT COCTO-
stHUe (HaIIpUMep, MEeTOJIbI replace U concat KJacca Array ). OHU SBIAIOTCS «METOAMU
YCTAHOBKH», KOTOPbIE J0MYCKAIOT IPUCBaUBaHKE aTPUOYTY KJIacCa; ICHO, YTO HE CIIELY-
eT 106aBIATh BOCK/IMIATE/IBHBIN 3HAK K IMEHU aTpulyTa Wil K 3HaKy paBeHcTBa. JIpy-
THe B KAKOM-TO CMBICTIE U3MEHSIIOT COCTOSTHUE 0OBEKTa, HATIPUMEp read, HO ATO TPOWC-
XOJIUT TaK YacTo, YTO HET CMBICJIa 0COO0 OTMEYaTh aHHbIi (hakT. Ecim Gbl nMst KasK10To
JECTPYKTUBHOTO METO/IA 3aKaHYUBAJIOCH CIMBOJIOM !, TO IIPOrPaMMa TIPEBPaTHIIACH ObI B
PEKIAMHYT0 GPOTITIOPY (HUPMBbI, 3AHIMAIOTIEHCS MHOTOYPOBHEBBIM MAPKETHHTOM.

Boi 3ameuaere feiicTBre Pa3HOHAIPABIEHHBIX CILJI, TEHAEHITIIO HAPYIIATH BCE TIpa-
Busa? Torza mosBosibre MHe copMmyrpoBath Bropoil 3akon Dynarona: «Y Kaxmoro
IPaBUJIA €CTh UCKJIIOUEHM, KpOMe BTOPOTO 3aKkoHa Dynronas. (/o uryTky TyT ecTh,
HO HeOOoJIbIIas.)

B Ruby MbI BUANM He <«MeJaHTUYHYIO HEITPOTHBOPEYUBOCTb», & CTPOrOE CJIEA0BA-
Hrie Habopy MpoCThIX MpaBuit. Moxer 6biTh, oTyactut [Tyt Ruby coctout B TOM, 4TO €ro
TOJIXOJT He SIBJIAETCS 3aKOCTEHEIBIM U HEMOABMKHBIM. Mall Kak-To CKasaJ, 4To TPHU TIPO-
eKTHPOBAHNH sI3bIKA HYKHO «CJI€I0BATh BEJIEHISIM CBOETO cep/iias. 1 eie oguH acmekt
dbunocodpun Ruby: «He 6oiitech nusmenenuii Bo BpeMsl BbIOJIHEHNS, He GOHTECh ObITh
JMHAMUYHBIMU>, MUD IMHAMUYEH, TaK MOYEMY SI3BIK TPOrPAMMUPOBAHUS JT0JIKEH OBITh
cratngHBIM? Ruby — o/[1H U3 caMbIX IMHAMIYIHBIX CPE/TH CYIECTBYIONINX S3bIKOB.

C HEKOTOPBIME OTOBOPKAMU 1 ObI BBIJIETUII U TaKOH actiekT: «He Gyasre pabom npo-
U3BOAUTENLHOCTUY. ECIM TPOU3BOANTEIBHOCTD OKA3BIBAETCS HEIOMYCTUMO HU3KOII,
pobJIeMy MPUAETCS PEIaTh, HO He CJEYET C CAMOTO Hadaia BEIBOJUTH €€ Ha MePBbIil
man. [IpeamounTaiite aseranTHOCTD 9(HEKTUBHOCTH B TEX caydasx, Koraa aGdexTus-
HOCTb HE CJIMIIKOM KPUTHYHA. Bripouem, Koria BBl muiiere OUOIMOTEKY, KoTopast Oy-
JIET UCTIOJH30BATHCST HEMTPEBUICHHBIMUI CIIOCOOAMHU, O TPOU3BOJAUTEITHHOCTH CIIEIYET
3ayMaThCsI C CAMOTO HAYAJIA.

Korpa st cMoTpto Ha s13bik Ruby, To BIZKY paBHOBeCHE MeX/y Pa3HBIMU IIPOEKTHbI-
MU TIeJISIMU, BUIKY CJI0KHO€E B3aMMO/IeiiCTBIE, HATIOMITHAIOIIEE O 3a/[aue 72 TeJl B (DU3UKE.
51 Moty TipezicTaBUTH cebe, 9TO OH MOIETNPOBAJICS Kak MoOua Anekcannpa Kambmepa.
BoITh MOKET, 60JIbIIIE BCETO 3aBOPAKUBAET CAMO B3aMMOICHCTBIE, TADMOHIS, JIexKaIast
B ocHOBe (hustocoun Ruby, a He oTesbHbIe cocTaBHble yacTr. [[porpaMMHUCTBI 3HAIOT,
YTO UX PEMECJIO — He TIPOCTO CILIAB HAYKH W TEXHOJIOTHH, HO ellle U UCKyccTBO. MHe He-
JIOBKO TOBOPHTD, YTO B KOMITBIOTEPHBIX AMCITUTIIIMHAX €CTh KAKOH-TO TYXOBHBII ACTIEKT,
HO — CTPOTO MesKy Hamu! — o Oe3ycsioBHO nipucyTcTByet. (Eciu Bbl He YMTAId KHUTY
PoGepra IMupcura «JI3eH 1 HCKyCCTBO yxoa 3a MoToiinkomM» (Robert Pirsig, Zen and
the Art of Motorcycle Maintenance), Topsiuo peKOMeH/Iy10.)

Wcrounukom Ruby crana uesoseyeckast noTpeGHOCTD CO3/1aBATh MOJIE3HbIE 1 KPa-
cuBble Beru. IIporpaMmbl, HarucanHbie Ha Ruby, 10JKHBI TpOKCTEKATh U3 TOTO 5Ke 60-
TOB/IOXHOBEHHOTO MCTOYHUKA. JTO, HA MO B3IJISA, U SABJsIeTCS KBUHTICcceHnuei [1y-
i Ruby.

Fnaea 1. 0630p Ruby

A3vik hopmupyem cnocob nHaulezo moluseHus
u onpedensiem mo, 0 uem Mol MONCEM PASMIULTLSIND.
Benomcamun /Tu Yopgh

CTouT HAOMHUTD, YTO B HOBOM $I3BIKE TIPOTPAMMUPOBAHUS WHOTIA BUAST MaHATICIO,
ocobenHo ero aentsl. Ho HU o/inH A3bIK He CMOXKET 3aMEHUTH BCe ocTaibhbie. He cy-
IIECTBYET HHCTPYMEHTA, Oe3YCJIOBHO TIPUTOHOTO JIJISI PENIEH ST JIF0OOI MBICJIUMOiT 3a-
naun. EcTh MHOTO TIpEIMETHBIX 00JIacTell 1 MHOTO OIPaHUYEHMI, HalaraeMbIX peliae-
MBIMU B HUX 32/[a4aMUL.

A camoe TJ1aBHOE — eCTh pasHbIe My TH 0OIyMBIBAHUST 33/1a4, 1 9TO CJIEJICTBUE Pa3HO-
TO OTIBITA U JIMYHBIX KAYECTB CAMUX TIPOTPAMMHKCTOB. [109TOMY B 0603pHMOIi TIeperiek-
THBe OY/IyT HOSIBJISATHCS BCE HOBBIE U HOBBIE SI3BIKH. A TIOKa €CTh MHOTO SI3BIKOB, Oy/IeT
MHOTO JIT0/Iel, KOTOPbIe NX KPUTUKYIOT 1 3aIUINA0T. Kopode roBopsi, «SI3BIKOBBIM BO¥i-
HaM» KOHI[A He TIPeABUIUTCS, HO MbI B 9TOI KHUTE He CTaHeM MPUHIMATH B HUX y4ac-
THUS.

U tem He MeHee B TIOCTOSIHHOM MOUCKE HOBOM, GoJiee yIauHOM CUCTEMbI 3aIUCH
MPOrPpaMM HAC WHOT/IA 03apSIOT UeH, MEePEKUBAIONINE KOHTEKCT, B KOTOPOM 3apO/u-
suck. Kak Pascal muoroe nosaumcersosai y Algol, kak Java Bbipocsa usz C, Tak 1 Kax-
JIBIET SI3BIK YTO-TO OEPET Y CBOMX TIPE/IIECTBEHHUKOB.

SI3BIK — 9TO OZIHOBPEMEHHO HAOOP MHCTPYMEHTOB U ILTOIAIKA [JIst UTP. Y HETO eCTh
PAKTUYEeCKast CTOPOHA, HO OH K€ CJAYXKHUT U TOJUTOHOM JIJISI UCIIBITAHUST HOBBIX UJIEH,
KOTOPBIE MOTYT OBITh MIPUHSTHI HJIK OTBEPTHYTHI COOOIIIECTBOM TIPOTPAMMUCTOB.

Onma u3 HauboJiee JAIEKO WAYIIMX WACH — KOHIEMIHs 0OBEKTHO-OPUEHTHPO-
BanHoro nporpammupoBanug (OOII). Muorue ckaxyT, uto 3HaunMoctb OOII nme-
eT CKopee BOJIIOIOHHBIH, HeKeJIN PeBOTIOIMOHHBIN XapaKTep, HO HUKTO He BO3Pa3UuT
IPOTUB TOTO, YTO OHO OKA3AJI0 OTPOMHOE BJMSAHNE HA UHAYCTPUIO. /|BaaaTh naTh et
Haza/| 00beKTHAsT OPUEHTUPOBAHHOCTD IIPEACTAB/ISAIA B OCHOBHOM aKaJleMUUECKUI WH-
TEePeC; CEeTO/IHS ATO YHIUBEPCAIBHO IIPUHSTAS TTAPAUTMA.

Besnecymuocts OOII mopojnima MHOTO <«PeKJIaMHON 4ermyXu» B WHAYCTpUH. B
KJlaccuueckoii pabore, HamucanHoil B koHue 1980-x roxos, Pomkep Kunr ormeru:
«Ecau BBl X0THTE TPOAATH KOIIKY CHEIUATIUCTY 0 KOMIIBIOTEPAM, CKaKUTE, YTO OHA
00BEKTHO-OPUEHTHPOBaHHAs». MHEHI 10 TIOBOJLY TOTO, YTO Ha CAMOM JIeJIe IPeICTaB-
asiet coboit OOTI, BecbMa HEOIHOPOIHBI, U IAJKE CPE/I TeX, KTO pasjiesisieT OBIyIo Tou-
KY 3PEHUSI, UMETOTCS Pa3HOTIACHS OTHOCUTEIBHO TEPMUHOJIOTUN.
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MpbI He cTaBuUM cebe [esbIo ToyYacTBoBaTh B criopax. Mer coryacHsl, uro OOTT —
MOJIE3HBINT MHCTPYMEHT U TICHHAS] METOJIOJIOTHUST PEITEHUS 33/1a4; Mbl HE YTBEPIKIACM,
YTO OHA CIIOCOOHA U3JIEYUTh PaK.

Yro kacaercst uctruaHON pupoabl OOTL, To y Hac ecTb JTI0OGUMbIE OTTPEACTCHIIS 1
TEPMUHBI, HO MbI TIOJIb3YEMCST MU JIUTIID J1J1st 9(PEKTUBHOTO OOIIIEHS, TaK YTO TIpepe-
KaTbhCs 10 TTIOBOJLY CMBICJIA CJIOB HE CTAHEM.

0060 BceM 9TOM TIPHIIIIIOCH CKA3ATh JIUTITH TOTOMY, 4TO 3HAKOMCTBO ¢ ocroBamMu OOTI
HEOOXOIMMO JIJISE YTEHUsI 9TON KHUTY M OHUMAHUS IPUMEPOB U ITOAX0A0B. Y10 Obl HU
rosopuJi 0 Ruby, on 6e3yc/ioBHO gBJIsIeTCst 00bEKTHO-OPUEHTUPOBAHHBIM A3BIKOM.

1.1. BBeaeHue B 00bEKTHO-OPUEHTUPOBAHHOE
nporpaMmupoBaHue

[Ipeske yem HauaTh PA3roBOp O caMoM s3bike Ruby, Heruoxo 66110 Gb TOTOJKOBATH
06 0OBEKTHO-OPUEHTUPOBAHHOM IPOrpaMMUpOBanuu BooOie. [loaTtoMy ceiidac Mbl
BKpATIle PACCMOTPUM OBIIUE UIEH, JIUIIh CJIerKa Kacasch Ruby.

1.1.1. Yro Takoe oGbeKT

B 06bEKTHO-OPUEHTHPOBAHHOM ITPOrPAMMUPOBAHUK 00BEKT — (DYHAAMEHTAIBHOE T10-
Hatre, O6verm — 9TO CYIHOCTb, CIy Kallasg KOHTEHHEPOM /IS JAHHBIX U YIIPABJISIONIAsT
JOCTYTIOM K 5TUM JaHHbIM. C 00bEKTOM CBsI3aH Habop ampubymog, KOTOpbIe B CYITHOCTH
[PEACTaBJIAI0T cOO0U MPOCTO MepeMeHHble, IpuHaesKaie oobekty. (B aToil KHuTe
MbI OyzieM 0e3 cTeCHeHHUs YIoTPeOIsATh IPUBBIYHBIA TEPMUH «IIePEMEHHAs» B TIPUMe-
HeHuu K arpubyram.) Kpome Toro, ¢ 00beKTOM acCOIUpoBaH Habop (YHKIHIL, IPeIo-
CTaBJIAIONMMX WHTEP(Eiic K (QYHKIIMOHATBHBIM BOSMOKHOCTSAM 00beKTa. ITH (QYHKITHH
Ha3BIBAIOTCS METNOOAMU.

BaskHO OTMETHUTD, UTO J1t060I 00BEKTHO-OPUEHTUPOBAHHBII S3BIK MTPEIOCTABJISIET
MeXaHU3M WHKAICYIAnun. B oOIIENPUHITOM CMbICIE 9TO 03HAUAET, BO-TIEPBBIX, UTO
aTpuOyTHI U METOZbI 00bEKTA ACCOIMMPOBAHBI UMEHHO € 9TUM OOBEKTOM, 8 BO-BTOPBIX,
4TO 00JIACTh BUAUMOCTH aTPUOYTOB U METOJIOB 10 YMOJYAHUIO OTPaHUYEHA CAaMUM 00'b-
eKTOM (TIpUMEHEeHNe TTPUHITATIA COKPBITHAS MH(GOPMAITIN).

OO0ObeKT curTaeTcst 9K3EMILIAPOM Kacca 00bekTa (0OBIYHO OH Ha3bIBAETCs IIPOCTO
xaaccom). Kitace MOJKHO TIpe/icTaBisATh cebe Kak depresk uin obpasell, a 00beKT — Kak
Belllb, M3TOTOBJIEHHYIO 110 3TOMY YepTesKy. TaksKe KIacc 4acTo Ha3bIBalOT aOCTPAKTHBIM
THUIIOM, TO €CTh TUIIOM 00JIee CIOKHBIM, HEKe M 1IeI0€ WIU CTPOKA CUMBOJIOB.

Cospanne o0beKTa (9K3eMILISIpa KIacca) HasblBAIOT UHCMAHUUPOSanueM. B Heko-
TOPBIX A3BIKAX UMEIOTCS SIBHbIE KOHCTPYKTOPBI U IECTPYKTOPBI — (PYHKIIUN, BBIITOJIHSI-
Io1Ie JIeiicTBUs, HeOOX0AUMbIE COOTBETCTBEHHO /ISt MHUIIMAIU3AI[UI U YHUYTOKEH IS
o0bexTa. OTMETHM MOMYTHO, 4TO B Ruby ecTh HeuTo, 4T0 MOKHO HazBaTh KOHCTPYKTO-
POM, HO HUKAKOTO aHaJora JIecTpyKTopa He cyuiecTByer (06Jarogapsa HaJIM4YMIO Mexa-
HU3Ma cOOPKK Mycopa).

M Horia BO3HUKAET CUTYaI[sT, KOT/[a HEKOTOPBIE JAHHbIC KMEIOT ITMPOKYIO 00J1aCTh
BUMMOCTH, He OIPAaHUYEHHYIO OJTHUM OOBEKTOM, M IIOMEIAaTh KOIIMIO TAKOTO aTprbyTa
B KasK/Iblil 9K3EMILISIP KJIacca HEMpaBUJIbHO. PaccMOTpuM, K TIpUMepy, Kiracc MyDogs 1
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Tpu 06BEKTa ITOTO Kaacca: fido, rover M spot. Y Kask10i cOOaKn MOTYT OBITH TAKHE aT-
puOyThI, KaK BO3PACT U JaTa BaKIMHALMK. [IpeAnonoxKuM, oqHaKo, 4To HyKHO COXpa-
HUTD ellle U UM Biajiesblia BeeX cobak. MosKHO, KOHEUHO, IOMECTUTD ero B KasK/bIil
00BEKT, HO 9TO IIyCTas TpaTa MaMATH, K TOMY JKe UCKasKaloIasl CMBIC/ Ausaiina. SlcHo,
4TO aTpUOYT «MMsI BJIaJe/Iblla» IPUHAIIEKUT HE OTAEILHOMY OOBEKTY, a KJIacCy B Iie-
som. Takne aTpuOy T (CHHTAKCHC WX OTIPE/IeJIEHUS B PA3HBIX A3bIKAX PA3JIMYEH ) HA3bI-
BaroTCs ampubymamu kiacca (I NepemMentviMi KIACCa).

EcTpb Hemasio curyanuii, B KOTOPbIX MOKET IOHa00MThCs TepeMenHast Kiacca. Jo-
IIyCTUM, HAIIPHMEp, YTO HY’KHO 3HATbh, CKOJBKO BCEro OBLIO CO3[aH0 0OBEKTOB HEKO-
TOPOTo Kj1acca. MoKHO GbLIO OBl 3aBECTU IIEPEMEHHYIO KIACCa, MHULUATA3UPOBATD €€
HyJIEM M yBEJIMYMBATDH HA €IMHUILY TIPU CO3[aHUM KaKA0TO 00beKTa, DTa nepeMeHHast
accoIMUPOBaHa UMEHHO € KJIaCCOM, a He ¢ KaKUM-TO KOHKPEeTHBIM 00beKToM. C TOuKn
3penust 061acT BUAMMOCTH OHA HE OTJMYAETCS OT JI0O0ro Apyroro arpubyra, HO Cy-
IECTBYET JIMIIb OHA €€ KOS /ISl BCET0 MHOKECTBA 0OBEKTOB JaHHOTO KIacca.

Yr0o6b! OTIMYUTH aTPUOYThI KJ1acca OT 0OBIKHOBEHHBIX aTPUOYTOB, IIOC/IEIHHE Yac-
TO Ha3BIBAIOT ampubymamu 00vexma (WU ampubymamiu K3eMniapa). YCI0BUMCS, 4TO
B 9TO¥ KHWTE MOJL CJIOBOM «aTpuOyT» TMOHUMAETCST aTPUOYT 9K3EMILIAPA, €CJIM SIBHO HE
OTrOBOPEHO, YTO 9TO aTpulyT Kaacca.

TouHO Tak ke MeToAbl OOHEKTA CAYKAT [JIs1 YIPABJIEHUS JOCTYIOM K €r0 aTpuly-
TaM M IPE0CTaBIAIOT YETKO Olpe/eIeHHbII nnTepdeiic s aToii nean. Ho nnoraa sxe-
JIaTe/IbHO WJIU Jaske HeoOXOMMO OIIPEAEIUTD METO, ACCOLUUPOBAHHbLI C CAMUM KJ1ac-
coM. HeyauBuTeIbHO, 9TO METOA KJIacca YIIPABJIAeT JOCTYIIOM K II€PEMEHHBIM KIacca,
KPOMe TOT0, BBIIOJIHSA AeIICTBH, PACIPOCTPAHIONINECS Ha BECh KJIACC, a He Ha KaKOM-
TO KOHKpETHbIH 00beKT. Kak u B caydae ¢ arpubyTaMu, Mbl OyIeM CYMTATh, YTO METO/
NPUHALIECKUT OOBEKTY, €CJIH IBHO HE OTOBOPEHO MTPOTUBHOE.

CTOMUT OTMETUTD, YTO B HEKOTOPOM CMBbICJIE BCE METO/bI SIBJISIOTCS METOJAMMU KJIac-
ca. He Hy»kHO IyMarth, 4T0, CO31aB CTO 0OBEKTOB, MbI IIOPOAIIN COTHIO KOIIMI KOJa Me-
tomos! OIHAKO IpaBUIa OTPaHUYEHUST 00JACTH BUAUMOCTH IJIACAT, 9TO METOJ, KasK10-
ro 0OBEKTA ONEPUPYET AAHHBIMUA TOJBKO TOTO OOBEKTA, OT UMEHN KOTOPOTO BBI3BAH.
Tem caMbIM y HAC CO3AETCS MILTIO3HS, OYATO METOABI 0OBEKTa aCCOMMPOBADBI C Ca-
MUMU 0ObEKTaMU.

1.1.2. HacnepoBanue

Mbl HOAXOANM K OHOI 13 cambIX cubHbIX cTopor OOII — HaciegoBanuio. Hacredo-
8amue — ITO MeEXaHU3M, TIO3BOJISAIONINI PACIIUPITH PAaHee ONPeIeJIEHHYIO CYIITHOCTD Y-
TeM J00aBIeHrsa HOBBIX BO3MOKHOCTEH. Kopoue roBops, HacjegoBaHne — 910 Cocod
MMOBTOPHOTO Hcnosib3oBanns Koza. (IIpocToit n ahdexTnBHBIT MeXaHN3M TTOBTOPHO-
0 MCIHOJIb30BaHusI 10110 0bL1 CBsaThiM Ipaasnem B uHGopMaTke. MHOrO gecaTuiieTuii
Has3a/| ero HOUCKH IIPUBEIN K U300PETEHUIO IIapaMeTPU30BAHHBIX IPOLIEAYP U Oubano-
tek. OOII — b o/1HA U3 TIOCJIETHUX TTOTIBITOK PeaN3aiui UCKOMOTO. )

OO6bIuHO Hac/IeOBaHKe PacCMaTPUBAETC Ha YPOBHE Kjacca. Ecin Ham HeoOX0 M
KaKOH-TO KJIace, a B HAIMYUU UMeeTcst Gosiee OOIIMiA, TO MOKHO OIIPEJEINTh CBOI KIacce
Tak, YTOOBI OH HacJIe[0BaJl TIOBEAEHUE YiKe CYIIECTBYIOMEro. TIpeanonoKumM, Harmpu-
Mep, UTO €CTh KJIacc Polygon, ONMMMCHIBAIOTINN BBIITYKJIble MHOTOYTOJBHUKH. TOT/Ia Ky1acce
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NPAMOYTOJbHUKA Rectangle MOKHO YHacCJIe/IOBaThb OT Polygon. HpI/I 9TOM Rectangle
OyIeT UMETh Bee aTprOyThI U METOIbI Kjacca Polygon. Tak, MOKET yske ObITh HAITMCAH
METOJI, BEIYUCTSIONINI TTepUMETP MyTeM CyMMUPOBAHUS JITHH BceX cTOpoH. Eciin Bce
OBLIO PEATM30BAHO TIPABUJIBHO, STOT METOJl aBTOMATHUYECKU OyeT paboTaTh U JIJist HO-
BOT'O KJIACCA; TIEPENTUCHIBATH KOJI HE TIPUJIETCS.

Ecian xmace B Hacsemyer Kaaccy A, MbI TOBOPUM, YTO B SIBJISIETCST TIOAKIACCOM A, a
A — cymnepkiace B. [To-apyroMy roBopsr, 4to A — 6a306biil W POOUMENbCKULL KILACC, a
B — npou3eo0biil NI Q0UepHUEL KILACC.

Kak MbI BUEIH, TPOM3BOIHBIN KJIACC MOKET TPAKTOBATH METOIBI CBOETO Ha30BOT0
KJlacca Kak cBou cobctBertbie. C APYyroil CTOPOHBI, OH MOJKET TIEPEOIPEAETUTD METO/T
6a30BOTO KJIacca, IPEJOCTaBUB MHYIO ero peanusaimio. Kpome ToTo, B O0JIBIIMHCTBE
SI3BIKOB €CTh BO3MOKHOCTH BBI3BATh M3 MEPEOIPEAETEHHOTO METOa METO/ 6a30BOTO
KJIacca ¢ TeM ke uMeHeM. VIHbIMU cioBaMu, MeTO/I foo KJlacca B 3HAET, KaK BbI3BATDH Me-
1o/, foo Kiacca A. (JI1060ii SA3bIK, He IPeLOCTaBISIONINI TAKOTO MeXaHU3Ma, MOKHO 3a-
HOZI03PUTh B OTCYTCTBUHM MCTUHHON 0OBEKTHON OpreHTUpoBaHHOCTH.) TO Jke BepHO 1
B OTHOIIEHNK aTPUOYTOB.

OTHOIIEHIE MEKIY KJIaCCOM U €ro CyIIepKJIacCOM MHTEPECHO M BaKHO, 0OBIYHO
€T0 HA3BIBAIOT OTHOIIEHUEM <«SIBJISIETCSI>. JlefiCTBUTETbHO, KBAJIPAT Square «SIBJISIET-
CsT» TIPSIMOYTOJIbHUKOM Rectangle, a TIPSIMOYTOJIBHUK Rectangle <«SIBJISIETCS» MHO-
TOYTOIBHUKOM Polygon U T.J. [loaToMYy, paccMarpuBast mepapxuio HacjaefoBanus (a
TaKue MePapxuu B TOM UM WHOM BUJIE TIPUCYTCTBYIOT B JIIOOOM 00BEKTHO-OPUEHTH-
POBaHHOM SI3bIKE ), MBI BUJIUM, 4TO B JIIOO0I €€ TOUKE CIeIUaTU3UPOBAHHBIE CYITHOCTH
<SBJISIIOTCSI» MOAKIaccamu OoJiee o6mmx. OTMETHM, YTO HTO OTHOLIEHKE TPAH3UTUB-
HO, — ecJii 00PaTUTLCS K IIPEAbIAYIIEMY IIPUMEPY, TO KBaJPaT «SBJISETCS» MHOTO-
yroJabHUKOM. OJITHAKO OTHOIIEHWE <SIBJISIETCSI» HE KOMMYTAaTUBHO — KasK/bIii IPSIMO-
YTOJIbHUK €CTh MHOTOYTOJIBHUK, HO HE KaXKJblii MHOTOYTOJIbHUK — MPSIMOYTOJIbHUK.

ITO MOABOJUT HAC K TeM€ MHOKECTBEHHOTrO HacJsenoBanus. MoKHO mpejcTa-
BUTH cebe Kitacc, KOTOPBI HacjeLyeT HeCKOIbKIM KaaccaM. Hampumep, Kracchl Dog
(Cobaxa) u cat (Kormmka) MOryT HacjaeoBaTh kiraccy Manmal (MuekomuTamriee), a
sparrow (Bopobeii) u Raven (Bopon) — kimaccy Wingedcreature (Kpsuratoe). Ho kak
ObITh ¢ KiaccoM Bat (JleryyasMbiiib)? OH ¢ paBHBIM YCIIEXOM MOJKET HaCIel0BaTh
1 Mammal, U WingedCreature! OTO XOPOIIO COTIACYETCS C HAIUM KM3HEHHBIM OITbI-
TOM, BeJIb MHOTHE BEIIM MOKHO OTHECTH He K OJTHOM KaTeTOPUH, a Cpady K HECKOJIb-
KHUM, He BJIOJKEHHBIM JIPYT B IPYTa.

MHoKecTBeHHOE HacJIel0BaHKe, BEPOATHO, Hanboiee mporuBopeunsas yacth OOTI.
Hexoropble yKasblBarOT Ha MOTEHIMAIbHbIE HEOAHO3HAYHOCTH, TPeOYyIolIre paspelie-
Hust. Hanpumep, ecsi B 0001X Kjiaccax Mammal U WingedCreature HMEETCS aTPHOYT size
(pasmep) nir MeTo[ eat (€CTh), TO KAKOW U3 HUX UMEETCS B BUJLY, KOT/IA MbI 00patiaeM-
st K HeMy u3 00bekTa Kiracca Bat ? C 9TOH TPYAHOCTBIO TECHO CBsI3aHa podiieMa PoM-
GOBU/IHOTO HACJIE/[OBAHIIST; OHA HA3BIBAETCS TaK U3-32 (DOPMBI [ArPAMMbI HACJIE/[0Ba-
HUSs1, BO3HUKAIOIIEH, Koraa oba cynepkjacca HacaeAyioT oHOMY Kjaccy. IIpeacraBbre
cebe, 4To KJIacehl Mammal U WingedCreature HACTEAYIOT 001IEMY TIPEKY Organism (Op-
raHu3M); TOIJa MepapXusd HaclIeA0BaHuA OT Organism K Bat OyaeT UMeTh (hOpMy POM-
6a. Ho xak ObITh ¢ arpubyTamu, KOTOpbie 00a IPOMEKYTOYHBIX KJIacca HACIEAyIOT OT
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cBoero poautessa? Iomydaer i Bat aBe Komuu? Vi oHY 10JKHBI OBITh OOBEIMHEHBI
B OJIMH aTPUOYT, MOCKOJIBKY BCE PABHO 3aMMCTBOBAHBI Y 00IIIETO MpeKa?

IT0 cKOpee TPOOIIEMbI TPOEKTHPOBIIIKA SI3bIKA, & HE TIPOTPAMMHUCTa. B pasHbIx 00b-
€KTHO-OPHEHTUPOBAHHBIX SI3bIKAX OHU PEIIAIOTCsT TOo-pa3HoMy. MHorna BBOASTCS Tpa-
BIJIA, COIVIACHO KOTOPBIM KaKOe-TO OZHO Olipe/esieHne arpubyra «BbiurpbiBaers. JInbo
JKe TIPEOCTABIISIETCS] BO3MOKHOCTD Pa3jinyaTh OJHOUMEHHBIE aTpuOyThl. HOTIA 1a-
JKe SI3BIK TTO3BOJISIET BBOJWUTD IICEBIOHNMBI NJIH TIEPEUMEHOBBIBATh UIEHTH(UKATOPHI.
MHorumMu aTo paccMaTPUBAETCST KaK apTyMEHT IPOTUB MHOKECTBEHHOTO HacJie[0Ba-
HUS — O MEXaHU3Max pa3perieHnst mojoOHbIX KOHMIUKTOB UMEH HET €INHOTO MHEHUS,
[I09TOMY BCe OHU «I3bIKO3aBUCUMbI». B si3bike C++ mpesyiaraeTcss MUHUMAIbHBIN Ha-
6OP CPECTB JJIs pa3pelleHns HeoHO3HAUHOCTel; MexanusMbl s3bika Eiffel, naseproe,
noJryutie, a B Perl mpobsiema perraerest CoBceM mo-ApyroMy.

Ectb 11 asbrepHaTHBA — MTOJHOCTBHIO 3ATIPETHTh MHOKECTBEHHOE HacIe0BaHue. Ta-
KOI1 TI0AX0/I IPUHAT B g3bikax Java u Ruby. Ha mepsblii B3riisi, 910 asxe He Ha30BEIlb
KOMIIPOMUCCHBIM PEIIeHIEM, HO, BCKOPe MbI YOeIMMCsl, 4TO BCE He TaK IJI0X0, KaK Ka-
skercst. Ml T03HAKOMUMCS € TPUEMJIeMOi aJIbTepHATUBON TPaJIUIIMOHHOMY MHOKECT-
BEHHOMY HACJIe/[0BAaHIIO, HO CHAavasIa 00CYIUM TIOJTUMOPGU3M — €Ille OJ[HO MOHSITHE W3
apcenasa OOII.

1.1.3. MNonumopdusm

Tepmun «monumopdusm», HaBepHOE, BBI3BIBAET CaMble KapKue ceMaHTHYeCKHe CIIO-
pol. Kaskpiit 3HaeT, 4TO 3TO TaKkoe, HO Bce MMOHUMAIOT ero 1mo-pazHomy. (He Tak maBHO
BoOIpoc «UTO Takoe MoJuMOpMHU3M?» CTaJ MOIYJISPHBIM BO BpeMst cOOECe[0BAHMSI TIPH
TOCTYTUIEHNH Ha paboTy. Ecii eTo 3a1aiyT BaM, pEKOMEHIYTO TPOITUTHPOBATH KAKOTO-
HUOY b 9KcIiepTa, Hanpumep beprpana Meitepa niu Brepra Crpaycrpyna; eciu cobe-
CeJIHUK He COIJIACUTCS, TO IIyCTh OH CIIOPUT C KJIACCUKOM, & He C BaMU.)

ByKBasbHO CJIOBO «TOMUMOP(HU3M» 03HAYAET «CIIOCOGHOCTH MPUHUMATH PasHbIE
dhopmbl 1 06MYbs>. B caMOM HIMPOKOM CMBICJe TaK HA3bIBAIOT CUTYAIMIO, KOT/A
pasiuuHble 00BEKTHI MO-PA3HOMY OTBEUYAIOT HA OJHO ¥ TO K€ COOOIIEHNe WIN BbI30B
MeTo/a.

Hamuan Konseii (Damian Conway) B kuure «Object-Oriented Perl»> nposogut
CMBICJIOBOE Pa3IUyme MEKIY IBYMsI Bupamu noaumopduama. [lepsorit, naciedcmaen-
HbLL NOIUMOPPUIM, — TO, UTO UMEET B BUJLY GOJIBITUHCTBO TIPOTPAMMICTOB, TOBOPSIIIIX
o nosimMopdusme.

Ecsim HEKOTOPBII KJIacc HACTEAYeT CBOEMY CYTEPKIACCY, TO 10 OMPEAETIEHUIO BCe
METOJIBI CyTIepKIacca TPUCYTCTBYIOT TakxkKe U B ToAKIacce. TakuM 06pa3oMm, TermovKa
HACJTEIOBAHUS TIPEACTABISAET COOON TMHEHHYIO MePapXuio KJIACCOB, OTBEYAIONNX Ha
OJIHY U Te 5Ke MeTOIbl. Hy’KHO, KOHEUHO, TOMHUTB, YTO B JIIOGOM TOIKIACCE METOJ] MO-
JKeT OBITh MIEPEOTIPEIETIEH; IMEHHO 9TO U COCTABJISIET CUIIbHYIO CTOPOHY HACJIEIOBAHMSI.
[Tpu BBI3OBE MeTo/Ia 0OBEKTA OOBIYHO OTBEYAET JUOO0 METOI, YHACIEJOBAHHbII OT CY-
mepkiacca, b0 GoJiee CHENMaIn3uPOBAHHBIN BAPUAHT 9TOTO METO/A, CO3MAHHBIN B
MHTepecaxX MMEHHO AHHOTO MTOJIKJIAcca.

B s13p1Kax co ctatnyeckoit Tunmsarueit, Hanpumep B C++, HacaecTBEHHBIH O -
MOp(}U3M rapaHTUpyeT COBMECTUMOCTb TUIIOB BHU3 IO I[EII0YKe Hace0BaHus (HO He



(341 | | || O63op Ruby

B oO6paTtHOM HanpasyeHnn ). CKaxkeM, eciii B HacJIeLyeT A, TO yKazaTeJb Ha 00bEKT KJIac-
ca A MOJKET YKasbIBaTh M Ha 0OBEKT KJjacca B; o6paTHoe ke HeBepHO. COBMECTUMOCTh
tunoB — cymecrBeHtas yepra OOII B og06HBIX A3BIKAX, MOKHO Jlaske CKa3aTb, 4TO
nosimmMopduam eit u ucuepnbiBaercst. Ho, koneuno ke, morumMop@uam MOKHO peasin3o-
BaTh U B OTCYTCTBHE CTaTUYeCKON Tunusanuu (kak 8 Ruby).

Bropoii Bux nosmmopdusma, ynomsayTeiii KonBeeM, — aT0 unmepdgheticnuiii noau-
mopgpusm. Jliist Hero He TpeOyeTcs HaJIWYUsT OTHOLIEHUS HACJIENOBAHMS MEXK/Y KJiac-
caMu; Hy’KHO JIMIIb, 4TOOBI B HHTEPdelicax 00beKTOB ObLIN METOAbI C OAHUM U TEM K€
nmeneM. Takue 0ObeKThI MOKHO TPAKTOBATh KaK IPUHALJIEKAIINE OJHOMY BHLY, U I10-
TOMY MbI MIMEEM HEKYIO PasHOBUAHOCTH HOJMMOpdu3Ma (X0Ts B OOJIbIIMHCTBE PabOT
OH TaK He HAa3bIBAETCS).

YuraTesn, 3HAKOMBbIE C SI3BIKOM Java, TIOHUMAIOT, UTO B HEM peaii30BaHbl 00a BH-
na nommmopduama. Kirace B Java MoKeT paciimpsTh APYroi KJIacc, HaCJAemays eMy ¢ o-
MOTIIBIO KJTIOUEBOTO CJIOBA extends, @ MOJKET C IMTOMOIIBIO KJIIOYEBOTO CJI0BA implements
peann3oBbIBaTh UHTEP(dEIIC, 3a cueT yero npuodperaer 3apaHee U3BECTHDII HAOOD Me-
TOI0B (KOTOPbIE HEOOXOIMMO MEPEOTIPENEUTD). TAKON CUHTAKCUC TO3BOJISIET HHTEP-
MpeTaTopy Java BO BpeMs KOMITUJISIINY ONPEIeTATh, MOSKHO JIU BBI3BIBATD TAHHBIN Me-
TOJL VTSI KOHKPETHOTO 0OBEKTa.

Ruby nopuep:xusaer unrepdeiicHbIi HoauMopduam, HO mo-apyromy. OH 03BOJIsI-
€T OTIPEJIEJISITh MOJLYJIN, METO/[bI KOTOPBIX JIOITYCKAETCS «IIO/IMEIUBATE> K CYIIECTBYIO-
muM K1accam. Ho 00bI4HO MOLY/IH TaK He UCIIOAb3YIOTCsL. MOLYJIb COCTOUT U3 METOLOB
U KOHCTAHT, KOTOPBIE MOKHO HCIIOJIb30BATD TaK, OYATO OHU SIBJISIIOTCS] YAaCTHIO KJlacca
um oObekTa. Koraa MoyJib TOMEINBAETCS ¢ TOMOIIBIO MPEJIOKEHIS include, MbI
MoJTydaeM orpaHudeHHyo GopMy MHOKeCTBEHHOTO HacseoBanus. (I1o ciioBam ipoek-
tuposiKa s3bika IOxuxupo MaitymoTo, 3T0 MOKHO paccMaTpuBaTh Kak OJAMHOYHOE
HacJIe0BaHUe ¢ pasjesieHreM peaiusanun.) Takum oOpasoM yaaercs COXpaHUuTh IIpe-
UMYIIECTBA MHOKECTBEHHOTO HACJIE/IOBAHUS, HE CTPAZIasi OT €r0 HEJI0CTATKOB.

1.1.4. Ewe HeMHOro TepMMHOB
B ssbikax, m1006HbIX C++, CyIIECTBYET TOHITHE aOCMpaxmnozo kiacca. TAKOMY Kjrac-
Cy paspelnaercst HacJe0BaTh, HO CO3/IaTh €0 9K3EMILISIP HEBO3MOKHO. B Gouiee muHa-
MUIYHOM s3bIKe Ruby Takoro moHsTHs HET, HO €CJI IPOrPAMMHUCT MOKeEJIAET, TO MOKET
CMOJIEJINPOBATh €r0, HOTPeOOBaB, YTOOBI BCEe METOAbI ObLIM IEPEOIIPeIeIeHbl B IPOU3-
BO/IHbBIX KJIacCaX. ITosnesno ato nnm HET, OCTaBJIAEM Ha YCMOTPEHHNE YUTaTes .
Cosnatenb si3bika C++ Beepr CTpaycTpyIr olpe/iesisieT TaKKe MOHATHE KOHKPEemHOo-
20 muna. ATo KJIacc, CyMecTBYOIINN TOIbKO 17t yaoberBa. OH CIIPOEKTUPOBAH HE JJIst
HacJIeI0BaHusT; 6oJiee TOTO, OKUAACTCS, YTO €My HUKTO HIKOT/Ia HacJe0BaTh He OyeT.
Jpyrumu cioBamu, npermytiectBa OOII B 9ToM cirydae CBOISATCS TONBKO K HHKATICY -
ssnnn. Ruby He nopepskuBaeT tTakoil KOHCTpYKIMK cuHTakcndecku (kak 1 C++), HO
110 IPUPOJE CBOEN IIPEKPACHO IPUCIOCOOIEH IS CO3MAHMS IOA0OHBIX KJIACCOB.
Cunraercs, YTo HEKOTOPbIE SA3BIKK IIOAAEePKUBAIOT GoJiee «uncTyio» Mmogenb OOTI,
uem apyrue. (K HUM MbI TPUMEHSIEM TEPMUH «PaJUKaTbHO 0OBEKTHO-OPHEHTUPOBAH-
HBIIT».) DTO O3HAYAET, YTO JTH00AsA CYIHOCTD B SI3BIKE ABJISETCS 00BEKTOM, JasKe TPIUMHU-
THUBHBIE THUIIBI TIPEICTABICHBI TOJTHOIIEHHBIMU KJIACCaMU, a TIePEMEHHBIE 1 KOHCTAHTBI
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paccMaTpUBAOTCS KaK 9K3eMILIApbL. B Taknx sgspikax, kak Java, C++ u Eiffel, neso 06-
CTOUT MHaYe. B HUX NPUMUTHBHBIE TUIIBI (0COOEHHO KOHCTAHTHI) HE SBJSIOTCS HACTO-
SIIUMU OOBEKTaMHE, XOTSI WHOT/[A MOTYT PACCMATPUBATHCS KAK TAKOBBIE € TIOMOIIHIO
«KJIacCOB-06ePTOK». BeposTHO, ecTh A3BIKM, KOTOPble 0ojiee PaIMKaIbHO 0OBEKTHO
OpHeHTHPOBaHbI, ueM Ruby, Ho nx HeMHOrO.

BoabInHCTBO 00BEKTHO-OPUEHTUPOBAHHBIX SI3bIKOB CTATHMYHO; METO/bI U aTpu-
OyThI, IPUHAJIEKALIIE KIACCy, TI00albHble IepeMEHHbIE U NepapXusl HAC/eJOBAHMSI
OTIPEIeNIAIOTCS BO BpEeMs KOMIUIATINHU. BbITh MOKeT, caMbIil CJIOKHDBIN KOHIIETITY A/ b-
HBII TIepexo]] 3aKJIJaeTcst B ToM, uTo B Ruby Bce aTo mpoucxoaut aunHamuvecku. U
OTIPE/IEJIEH NS, U JIaKe MTOPSIZIOK HACIE0BAHMST MOKHO 33/1aBaTh BO BPEMSI UCITOJTHEHUSI.
YecTHO TOBOPSI, Kaski0e 00bSIBJICHNE WU OTPE/IeJICHUE UCTIOHSIETCS BO BpeMst pabo-
ThI IpOrpaMMbl. ITOMUMO IIPOYMX JOCTOMHCTB, HTO TTO3BOJIAET U30aBUTHCS OT YCJIOBHOM
KOMITMJISIIIAM, U BO MHOTUX CJIydasx mojydaercs 6osee ahekTUBHbII KO,

Ha stom MbI 3aBepiiraeM Oeruyio akckypeuto B Mup OOTI. Mbr crapanuch mocieno-
BaTeJIbHO MPUMEHSITh BBE/IEHHBIE 3/eCh TEDMUHBI HAa TPOTsKEeHNUU Beel KuuTn. [lepeii-
JIeM Terepb K KpaTKoMy 0030py caMoro sizbika Ruby.

Basoeiit cuHTaKCHC M cemanTvka Ruby

1.2. Ba3oBbiit cuHTaKcuc U cemanTuka Ruby

Boimte Mb1 or™ernim, uro Ruby — HacTosnmii AnHAMUYECKUiT 0OBEKTHO-OPUEHTHPO-
BAHHbIN S3BIK.

[Tpeskie ueM nepexoanTh K 0630py CHHTAKCHCA U CEMAHTHKH, YIOMSHEM HEKOTO-
pbl€ JPyTHe €ro 0COOEHHOCTH.

Ruby — nparmaruunstii (agile) si3pik. OH MIacTHYEH W MOOMIPSIET YACTYIO Mepepa-
60TKy (pedakTopuHT), KOTOpast BBITOMHsETCsT Ge3 0co6oro Tpy/a.

Ruby — unrepnperupyembiii a3b1k. Pasymeercst, B 6y/yIeM paj MOBIIEHUS TPO-
U3BOJIUTEIBHOCTA MOTYT MOSIBUTHCSI 1 KOMITMJISTOPBI Ruby, HO MBI cunTaeM, 4To y uH-
TeprpeTaTopa MHOTO 10CTOMHCTB. OH HE TOJBKO MO3BOJISIET OBICTPO CO3/IaBaTh MPOTO-
THUIIBI, HO ¥ COKPAIIAeT BECh IIUKJI PazpabOTKu.

Ruby opuenTHpOBaH Ha BBIpaKeHUs. 3aueM MMUCATh MIPEIIOKEHIE, KOT/Ia BhIpaske-
HUST IOCTATOYHO? ITO O3HAYAET, B YACTHOCTH, YTO IPOrPaMMa CTAHOBUTCsT HoJiee KOM-
MAKTHOM, TIOCKOJIbKY OOII[Ie YaCTH BBIHOCSITCS B OT/IEIbHOE BBIPAKEHUE U TTOBTOPEHMUSI
yraercst u3bexaTh.

Ruby — s3bix cBepxsbicokoro yposast (VHLL). Oxu# U3 NPUHIUIIOB, MOJOKEH-
HBIX B OCHOBY €TI0 TPOEKTUPOBAHMS, 3aKJIIOUAETCS B TOM, YTO KOMITBIOTED TOJIKEH Pa-
Gorarh 751 YesoBeKa, a He Hao6opot. Ilox «mnorHocThio» Ruby monnmaior Tot daxr,
YTO CJIOJKHBIE, 3aITyTAHHBIE ONEPAINN MOKHO 3aITCATh TOPA37I0 MPOTIE, YeM B A3bIKaX
6oJiee HU3KOTO YPOBHSL.

Haunem MbI ¢ paccMOTpeHst 06IEro JyXa si3blka U HEKOTOPBIX TPUMEHSAEMBIX B
HEeM TePMUHOB. 3aTeM BKpartiie 00CyIUM IPUPOLY iporpamm Ha Ruby, a moTom yike tre-
peiijieM K mpumepam.

ITpeskiie Bcero oTMeTM, 4TO MporpamMMa Ha Ruby cocTouT 13 OTAeIbHBIX CTPOK, —
kak B C, HO He KaK B «JPeBHUX» si3bIKax Harogobue Moprpana. B oHoiT cTpoke MO-
JKET OBITH CKOJIBKO YTOIHO JIEKCEM, JIUITb ObI OHU TIPABUIILHO OT/EIISIIUCD POITYCKaMHI.
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B otHOI cTpOKe MOKET OBITh HECKOJIBKO TIPE/IOKEHU, PaseJICHHBIX TOYKAMU C 3allsi-
TOIf; TOITBKO B 9TOM CJIyUae TOUKA C 3amsITON 1 Heobxoanma. JIornaeckas CTpoKa MOXKeT
ObITh pa3buTa Ha HECKOJIBKO (PU3MUYECKHUX TIPH YCJIOBHHM, YTO BCE, KPOME MOCJIe/HEH, 3a-
KaHYMBatOTCS 00paTHON KOCOH 4ePTON MJIN JIEKCHYECKOMY aHAJIU3aTOPY JaH 3HAK, YTO
MPEJIOKEHNE ellle He 3aKOHYEHO. TAaKUM 3HAKOM MOJKET, HAllpUMep, ObITh 3arsTas B
KOHIIE CTPOKU.

[naBHOIT TpOorpaMMBbI Kak TakoBOW ((DYHKIIMHN main) HE CYIIECTBYET; UCIOJTHEHIE
IIPOUCXOJIUT CBEPXY BHU3. B Gosree CII0KHBIX TPOrpaMMax B HaYaJIe TEKCTa MOTYT pac-
M0JIATaThCS MHOTOYMCIICHHBIE OIIpe/iesIeHnd, 3a KOTOPBIMU cJe/lyeT (KOHIIENTYaJbHO)
riiaBHast mporpamMma. Ho fake B 3TOM cirydae IIporpaMMa MCIOJTHSIETCS CBePXY BHU3,
Tak kak B Ruby Bce onpeiesieHrst HCIIOTHSIFOTCSL.

1.2.1. KnioueBble cnoBa n naeHTUPUKaTOPbI
KirroueBbie (111 3ape3epBUPOBaHHbIE) cJioBa B Ruby 00bIYHO He IPUMEHSTIOTCST HU J1JIsT
KaKUX UHBIX 1esiell. BOT uX moHBbIHN epeueHb:

BEGIN END alias and begin
break case class def defined?
do else elsif end ensure
false for if in module
next nil not or redo
rescue retry return self super
then true undef unless until
when while yvield

VMeHa mepeMeHHbIX U IPYTUX UACHTU(DUKATOPOB 0OBIYHO HAUMHAIOTCS € OYKBBI
WJIN cIielnaabHoro Moaudukaropa. OcHOBHbBIE TPABUJIA TAKOBDIL:

@ wuMeHa JIOKATbHBIX TIepeMEHHBIX (M TAaKUX TICEB/I0TIePEMEHHBIX, KakK self M nil)
HAUMHAIOTCS CO CTPOYHOI OYKBbI MJIHM 3HAKA TIOAYEPKUBAHUS _;

@ uMeHa r100aMbHBIX IIEPEMEHHBIX HAUMHAIOTCS CO 3HAKA J0JIIapa $;

@ wMeHa MEePEeMEHHBIX K3eMILIsIpa (IPUHAJIEKAIUX 00bEKTY) HAUUMHAKOTCS CO
3HaKa «Co0AUKn» @;

@ wuMeHa TepeMeHHbIX KJacca (TPUHAIIEKANNX KJIACCY) TPEABAPSIIOTCS ABYMST

3HaKaMm’ @ (ee);

MMeHa KOHCTaHT HAYMHAIOTCS C IPOIMCHOI GYKBBI;

B MMeHaX MAeHTU(DUKATOPOB 3HAK TTOMIEPKUBAHIS _ MOYKHO HCITOJIb30BATh Ha-

PaBHE CO CTPOUYHBIME GYKBAMIU;

@ wuMeHa CreluaIbHbIX IEPEMEeHHbBIX, HAUMHAIONIMECS CO 3HAKa JoJapa (Hanpu-
Mep, $1 1 $/), 3/1eCh He PACCMATPUBAIOTCSL.

[Ipumepnr:

@ JoKaTbHBIE IEPEMEHHBIE alpha, _ident, some_var;

@ 1iceBmonepeMeHHbIE self, nil,  FILE_

@ KOHCTaHTBI K6chip, Length, LENGTH;

@ TmepeMeHHbBIE 9K3eMTIIISIpa @ foobar, @thx1138, @NOT_CONST,
@ 1mepeMeHHbIe K1acca @@phydeaux, @emy_var, @@NOT_CONST;
@ riobasbHble IIEPEMEHHbIE Sheta, $B12vitamin, SNOT_CONST.
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1.2.2. KommeHTapum 1 BCTPOEHHasi AOKYMEHTaLUmS
Kommenrapuu 8 Ruby naunnarorest co 3Haka penetku (#), HAXOAAIIETOCst BHE CTPOKU
nJjin CI/IMBO]II)HOfI KOHCTAHTDI, U ITPOIOJIZKAIOTCA /10 KOHIAa CTPOKU:

Xx =y +5 # 5TO KOMMEHTapuii.

# DTO TOXe KOMMEHTAapWi.

print "# A 3TO He KOMMEHTapwuii."

HpeanonaraeTCﬂ, 4YTO BCTPOCHHAsA NJOKYMEHTAIIUA 6yz[eT N3BJI€UE€Ha U3 TIPOTrpaM-
MbI KaKI/IM-HI/I6YHb BHEITHUM HWHCTPYMEHTOM. C TOUYKU 3PEHHA MHTEPIIPETATOPA 3TO
00BIYHBII KOMMeHTapHiil. Bech TeKCT, paciiosoKEHHbII MEKILY CTPOKaMM, KOTOPbIE Ha-
YUHAIOTCS C JIEKCEM =begin M =end (BKJIIOYUTEIHHO), UTHOPUPYETCS MHTEPIIPETATOPOM
(9TUM JIeKceMaM He JOJIKHBI [IPEAIIeCTBOBATh IIPOOEJIbI).

=begin
HazHayeHre 2TOM MNPOTPaMMb —
M3JIeYUTh pPak

Y YCTAHOBUTL MMP BO BCEM MUpe.
=end

1.2.3. KoHCTaHTbl, nepeMeHHbIe U TUMbI
B Ruby niepemenHbie He UMEIOT THTIA, OTHAKO 0OBEKTHI, HA KOTOPBIE IEPEMEHHBIE CChI-
JIAIOTCA, TUII UMEIOT. HpOCTCfIH.[PIG TUIIBI — 3TO CUMBOJL, YUCIIO N CMPOKA.

YucoBble KOHCTAHTHI MHTYUTHBHO HanboJiee IMOHSATHBI, PAaBHO KaK M CTPOKU. B
ob111IeM cJydae CTPOKa, 3aKJII04eHHasd B IBOMHbBIE KaBBIYKH, TOITyCKAeT MHTEPIOIAIUIO
Bpra)KeHI/Ifl, a 3aKJII0Y€HHas B OJAIMHOYHDbIE KaBbIYKW MHTEPIPETUPYETCA IMMOYTH 6}7K-
BaJbHO — B HEll pacCiio3HaeTCs TOJIbKO 9KPpaHUPOBaHHasA O6paTHaH Kocasd yepTa.

Huxe nokasana <MHTEPIIOJIALNA» TEPEMEHHDBIX 1 Bpra}KeHI/IfI B CTPOKY, 3aKJIIO-
YEHHYIO B lIBOfIHI)Ie KaBbIYKU:

a =3
b =179
puts "#{a} ymHOXeHHOe Ha #{b} = #{a*b}" # 3 ymMHOXeHHOe Ha 79 = 237

EOﬂeeHOﬂpO6HaHIHﬂbOpMaHHH()ﬂHTepaﬂaX(HHCﬂaX,CTpOKaX,perHHprD(BbP
PAKEHUAX U T. 1'[.) IpuBeAcHa B CJAEAYIONINX I'IaBaX.

Crour YHOMAHYTDH OCO6yIO Pa3HOBUIHOCTDH CTPOK, KOTOPasd IOJIe3Ha ITPEK/IE BCETO
B He60]II)I_HI/IX ClieHapusiaX, IPUMEHAEMbIX JIJI51 O6'I)€HI/IH€HI/IH 60]188 KPYIHbBIX IIPOTPaMM.
CTpOKa, BbIBO/IIMasd HpOFpaMMOfI, IIOChIJIA€TCA OHepaLlI/IOHHOfI CHUCTEME B KayeCTBe
HOLIJIG)K&I_[IGI;'I HCIIOJTHEHHWIO KOMaH/Ibl, a 3aTE€EM PE3yJIibTaT BBIIIOJTHEHHOMI KOMaH/bI I10/1-
craBJisiercss 00paTHO B CTPOKY. B 1pocreiiiieii popMe st 9TOro IPUMEHSIOTCS CTPOKH,
3aKJIIOYEHHbIE B O6paTHI)Ie KaBbIuKu. B 60.7166 CJIOKHOM BapHaHTE UCIIOJIb3YETCSA CUH-
TaKCUY€CKasi KOHCTPYKIIUA X

'whoami'

'ls -1

$x[grep -1 meta *.html | wc -1]

PEFyJIHprIe BbIpaK€HUS B Ruby TTOXO0KH Ha CMMBOJIbHbIE CTPOKH, HO NCITOJIb3Y-
I0TCA 1TO-/IPYTOMY. O6I)I'~IHO B Ka4€CTBE OTPaHUYNTEJIA BBICTYIIAET CUMBOJI KOCOI1 4YE€PThI.
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CuHTaKcuc peryssipHbIx BeipaskeHuii B Ruby u Perl umeer muoro o6iiero. IToapo6-
Hee 0 PEeryJISIPHBIX BHIPAKEHUSIX CM. TJIaBy 3.

Maccusbl B Ruby — oueHb MOIIHAS KOHCTPYKIIUST; OHE MOTYT COJEPKATD JAHHbIE
mo6oro tuma. Bosee TOro, B 0lHOM MaccuBe MOYKHO XPAHUTh JAHHBIE PA3HBIX THIIOB.
B riiaBe 8 Mbl yBUMM, UTO BCE MACCHBBI — HTO 9K3EMILISIPhI KJIacca Array, a IIOTOMY K
HUM TIPUMEHUMbI Pa3HOOOPasHbie METO/Ibl. MacCUB-KOHCTAHTA 3aK/II0YAeTCsl B KBa/l-
patHblie ckoOKu. [Tpumepsbr:

(1, 2, 3]

[1, 2, "BacTerHu MHE MOJIHMI Ha carore"]
(1, 2, [3,4], 5]

[

"alpha“, "beta", "gamma", "delta"]

Bo BTOPOM ITpUMepe IMMOKa3alH MaCCHUB, COIIGPX(B.H_II/Iﬁ IeJIbI€ YKMCJIa 1 CTPOKU. B Tpe-
ThEM IIpUMEPE MbI BUJIUM BJIOKEHHBIN MaCCHB, a B YETBEPTOM — MACCUB CTPOK. Kak u
B 6OJIbIHPIHCTBe APYTUX A3bIKOB, HyMEpallusi 9JIEMEHTOB MaCCBa HAYMHAETCA C HYJIA.
Tax, B TocyeHEM 13 TTOKA3aHHBIX BBITIIE IPUMEPOB 9JTEMEHT "gamma" UMeeT WHAEKC 2.
Bce maccuBbI amHaMuYecKue, 3a/1aBaTh pa3Mep P CO3/[aHNU He HYKHO.

IToCcKOJIbKY MacCHBBI CTPOK BCTPEUYAIOTCS 0YeHb YacTo (a HabupaTh UX HeyA00HO),
JIId HUX TIPElyCMOTPEH CIIelaIbHbI CUHTAKCUC!

$wlalpha beta gamma delta]

$w(Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec)

$w/am 1s are was were be being been/

31[er HE€ HYXHbBI HAU KaBbIYKH, HWU 3allSATbI€; 9JIEMEHTBI Pa3/1€/IAI0TCA HpO6e]IaMI/I.
Ecan BCTPEYAIOTCA 9JIEMEHTDBI, COACPIKaIllU€ BHYTPECHHNE HpO6e]II)I, TaKoM CHMHTaKCHucC,
KOHEYHO, HEIIPUMEHUM.

/IJIFI AOCTYyTIa K KOHKPETHOMY 9JIEMEHTY MaCCHBa 11O MH/IECKCY IMTPUMEHAIOTCA KBa/l-
parHbie ckoOKU. Pesysrupyioliee BbIpaskeHne MOKHO HOJYYUTD WU BbIIOJIHUTD JJIsI
HEro IIpucBarBaHUeE:

val = myarray[0]
print statsl[j]
x[1] = x[1+1]

EH.[G O/[Ha «MOT'y4das1» KOHCTPYKIIUA B Ruby — 910 X3211. Ero Tak:ke Ha3bIBaIOT acCo-
IIMaTUBHBIM MAaCCUBOM HMJIN CJIOBApEM. X3III — 9TO MHOKECTBO I1ap TaHHbIX; O6bIKHOB€‘H-
HO OH IIPUMEHAETCA B Ka4eCTBE CHpaBO‘-IHOfI Ta6]II/ILU:)I nJjn Kak O606H.[eHHbeI MacCCUuB,
B KOTOPOM MHIEKC HEe O6H3aH 6bITb 11eJIbIM YN CJIOM. Bcee xamn asistiorcs IK3eMILIApa-
MU KJiacca Hash.

XalI-KOHCTaHTa, KaK [IPABKIIO, 3aK/II04aeTcs B (DUrypHbIe CKOOKH, a KJIIOYM OTIE s
IOTCST OT 3HAYEHU CUMBOJIOM =>. KJTI04 MOJKHO CUMTATh MHEKCOM JIJIST JIOCTYTIA K ACCO-
IIMUPOBAHHOMY C HUM 3HAYCHUIO. Ha tunpsr xroueit 1 3HaYeHUI He HaJlaraeTcsl HUKa-
kux orpanndenuii. [Tpumepsr:

{1=>1, 2=>4, 3=>9, 4=>16, 5=>25, 6=>36}

{"cat"=>"cats", "ox"=>"oxen", "bacterium"=>"bacteria"}
{"Bopmopon"=>1, "remun"=>2, "yriaepon"=>12}
{"wewernne"=>[1,3,5,7], "yerHHe"=>[2,4,6,8]}

{"foo"=>123, [4,5,6]=>"my array", "867-5309"=>"Jenny"}

L] ] 39

K COIEPIKUMOMY XBHIa-HGPEMeHHOﬁ AOCTYII OCYIIECTBJIACTCA TaK K€, KaK JIJIST MacC-
CHBOB, — C TIOMOIIbIO KBaJPpaTHbIX CKOOOK:

Basoeiit cuHTaKCHC M cemanTvka Ruby

print phone_numbers["Jenny"]
plurals["octopus"] = "octopi"
OpHako cieyeT moMYepKHYTh, YTO Y MACCHBOB U X3TIEH MHOTO METO/IOB, UMEHHO
OHU ¥ JIeJIafoT 9TH KOHTelHepsl nosiestbivMu. Huske, B paspese «OOII B Ruby», Mbr pac-
KpoeM aTy TeMy GoJiee moApoOHO.

1.2.4. Onepatopbl U NPUOPUTETDI

[TozHakOMUBIIIICH ¢ OCHOBHBIMU THUTIAMW JaHHBIX, TIEpPeieM K omepaTopaM B S3BIKE
Rllby B IIpUBEICHHOM HHMKE CITMCKE OHU IIPE/ICTaBJICHBI B IIOPALKE y6bIBaHI/IH npuopu-
TeTa:

Paspernienue 061acT BUIUMOCTH
Baarue nnnexca

ok Bossenenue B cremenn
oo~ Yuapwnsrii moc/munyc, HE ...
* /% YMHOKeHUe, IeJeHue ...

+ - Cioskenne,/BblunTaHEe

<< >> Jlormyeckue CIBUTH ...

& [Topaspsimnoe 1

| ~ [Topaspsimnoe NJIU, uckmouarotniee NJIN
> >= < <= CpaBnenue

== === <=> |= =~ |~ PaBeHCTBO, HEPABEHCTRBO ...

&& Jlormueckoe 1

|| Jlormyeckoe NJIN

ce e Orneparopsl Aramnazona

= (also +=, -=, ...) llpucBauBanue

?: TepHapHblil BBIGOD

not Jloruueckoe orpuiianue

and or Jlornueckoe 1, NJIN

Hexkoropble 13 1epeyncaeHHbIX CUMBOJIOB CJIYSKAT Cpa3y HECKOJBKUM 1esisiM. Ha-
TIPIMED, OTIEPATOP << 0003HAYAET TTOPA3PSIAHBIE CIBUT BIEBO, HO TAKKE TPUMEHSIETCST
st ToGaBIIeH st B KOHeI[ (MacCHBa, CTPOKH H T.JI.) M KaK MapKep BCTPOEHHOTO TOKYMeH-
Ta. AHQJIOTHYHO 3HAK + 03HAyYaeT CJIOKeHUe Yyuces U KoHKareHaluio ctpok. Huke Mbl
YBUIMM, YTO MHOTHE OTIEPATOPbl — 3TO MPOCTO COKPAIIeHHAS 3aII1Ch BBI30BA METO/IOB.

Wrax, MbI OIpeeJuin OOJBIIYIO YaCTh TUIOB JIAHHBIX U MHOTUE U3 BO3MOKHBIX
Hajl HuMu orteparuii. [Ipeskme ueM gBUTaTHCS Masbiie, TPUBEAEM ITPUMepP TTPOTPAMMBI.

1.2.5. Mpumep nporpammbl

B m060M pYKOBOACTBE IIE€PBOIl BCErna MPUBOAAT IPOrPAMMY, II€YATAIOIIYIO CTPOKY
Hello, world!, HO MBI PACCMOTPUM 4TO-HUOYAb GoJiee cojepkarenbHoe. Bot He60b-
11ast HHTEPAKTUBHAS KOHCOJIbHAS TPOrPaMMa, O3BOJISIONIAs IEPEBOUTD TEMIIEPATY-
py u3 mikasbl Mapenreiita B mikasry [enbens u Ha06OPOT.



print "BBemuTe TemmepaTypy u mkany (C or F): "
str = gets

exit if str.nil? or str.empty?

str.chomp!

temp, scale = str.split(" ")

O630p Ruby

abort "#{temp} HemomycTumMoe umcio." if temp !~ /-?\d+/

temp = temp.to_f
case scale

when "C", "c"
f = 1.8*emp + 32
when "F", "f"
c = (5.0/9.0)*(temp-32)
else
abort "Heobxommmo zamaTts C wmm F."
end
if £.nil?
print "#{c} rpamycos C\n"
else
print "#{f} rpamycos F\n"
end

Huske npuBezieHbl TpuMepbl IPoroHa 3Toi nporpammel. [lokazano, Kak oHa 1epe-
BozuT rpagycel Dapenreiita B rpasychl [enbeus u Ha060pOT, a TakKe Kak 0OpadaThi-
BaeT HEIPABUJIBHO 3a/IaHHYI0 HIKATY WU YUCJIO:

BBemuTe TemrepaTypy ¥ mkany (C or F): 98.6 F
37.0 rpamycosB C

BBemmTe TemrepaTypy ¥ mkany (C or F): 100 C
212.0 rpanmycoB F

BBemmTe TemrepaTypy ¥ mkany (C or F): 92 G
Heobxomumo 3amaTk C mim F.

BeenuTe TemnepaTypy u mkamy (C or F): junk F
junk HemomyCcTMMOE dYMCIIO.

Tenepb paccMoOTpuM, Kak ata mporpamma paboraer. Bee HaunHaercs ¢ mpejosxe-
HUS print, KOTOPOE eCTb He YTO MHOE, KaK BbI30B MeTo/la print U3 MOJYJis Kernel. JlaH-
HBII METO/] BBITIOJTHSIET ITeYaTh Ha CTaHIaPTHBII BBIBOJL. DTO caMbIii TPOCTOH criocob oc-
TaBUTb KyPCOP B KOHIIE CTPOKM.

[lanee MBI BbI3bIBaEM METOJl gets (IIPOUYMTATh CTPOKY M3 CTAHIAPTHOTO BBOA) M
IpUcBanBaeM I10JIy4eHHOe 3HaUeHne epeMeHHoN str. JJg yanenns XBOCTOBOTO CHM-
BOJIa HOBOH CTPOKHM BBI3BIBAETCS METOJL chomp!.

OG6parute BHUMaHUE, 4TO print U gets, KOTOPbIE BBITJSIAST KaK «CBOOOIHDIE
bynkimmu, Ha caMoM Jiesie ABJISAIOTCS METOZAMU Kiacca Object (KOTOPBIH, BEPOSATHO,
Hacseayer Kernel). TouHO Tak jke chomp! — METOJI, BBI3BIBAEMBIN OT UMEHH 0GBEKTA

str. IIpu BeI3oBax MeTo0B B Ruby 06BIYHO MOKHO OIyCKaTh CKOOKH: print "foo" U
print ("foo") — OJIHO U TO XKe.

B niepeMeHHOII st r XpaHUTCsE CHMBOJIbHAS CTPOKA, HO MOTJIN Gbl XPAHUTHCST IAHHbBIE
soboro apyroro tuia. B Ruby mannbie nmeror tur, a nepementbie — Het. [lepementas
HAUMHAET CYIIECTBOBATH, KaK TOJIHKO WHTEPIPETATOP Paclo3HaeT MpUCBaWBaHUE €if;
HUKaKUX MPEIBAPUTENBHBIX OObSIBJICHUIT HE CYIECTBYET.

Meton exit 3aBepmiaeT mporpaMmy. B Toif ke cTpoKe Mbl BUIUM yTIPABJISIONTYTO
KOHCTPYKIIMIO, KOTOpasi Ha3bIBaeTcs «Moandukarop if». OH aHAJIOTHYEH TIPeJIoKe-
HUIO 1f, CYIIECTBYIOIIEMY B OOJIBIIIMHCTBE SI3bIKOB, TOJIBKO PACIOJIATaeTCsT TOCIe JAei-
crBus. [l Monudukatopa if HeJIb3sl 3a/1aTh BETBb else, U OH HE TPeOYET 3aKPHITHS.
UYrto KacaeTcs ycJa0BUs, MBI TPOBEPSIEM JIBE BEIIH: NMEET JIU lIePeMeHHad str 3HaueHne
(To ecTb He paBHA nil) M HE SIBJISIETCS JTU OHA ITyCTON CTPOKOH. Ecitit BeTpeTnTest KoHert
(aiina, To OyieT UCTUHHO MEPBOE YCJIOBUE; €CJH JKE€ TIOIb30BATEb HAKMET KJIABUIILY
Enter, ne BBe/is1 HUKaKUX JaHHBIX, — BTOPOE.

ITO MPEITIOKEHIE MOKHO ObLIO OBI 3aMTUCATH U TIO-[PYTOMY:

basosbilt cuHTakCKC 1 cemanHThka Ruby

exit 1f not str or not str[0]

ITH TIPOBEPKU pa60TaIOT IIOTOMY, 4TO IIEpeMeHHast MOKEeT UMeTh 3Ha4YeHue nil, a
nil B Ruby B JIOTMYECKOM KOHTEKCTE BBIYMCJISETCS KakK «JI0KHO». Ha caMoM zesre kak
«JIO’KHO» BBIYUCJISAIOTCS nil 1 false, a BCE OCTAIBHOE — KAK «MCTUHHO». ITO O3HAYAET,
KCTaTH, UYTO ITyCTast CTPOKA "" 1 yncJio 0 — He «JT0KHO».

B canenyioniem npesioxkeHun Hajl CTPOKON BBITIOJIHSETCST oniepaiist chomp! (/1J1st
V/IAJIEHNST XBOCTOBOTO CUMBOJIA HOBOI CTPOKH ). BoCKIMIIaTeIbHBIHN 3HAK B KOHIIE TTpe-
IyIIpeKIaeT, YTO olepalusl u3MeHseT 3HaueHne caMoil CTPOKH, a He BO3BpalllaeT HO-
BY10. BoCcKIMIIaTeTbHBIN 3HAK TPUMEHSIETCS] BO MHOTHX O10OHBIX CUTyaIIX KaK Ha-
IIOMHUHAHNE TIPOTPAMMUCTY O TOM, YTO Y METO/Ia €CTh nobo4yHoe AelicTBUE WX 4TO OH
6oJiee «OIaceH», YeM aHaJTOTUYHbBINA MeToJ| 6e3 BOCKIMIATEILHOTO 3HaKa. Tak, MeTos
chomp BO3BpAIlaeT TAKOU Ke pe3yJsbraT, HO He MOAUMUIINPYeT 3HaYeHUEe CTPOKH, JIJIs
KOTOPOIT BBI3BaH.

B carenyroniiem ripeiito;keHUM Mbl BUIMM TPUMEP MHOKECTBEHHOTO TIPUCBANBAHMSI.
Meton split p8.36I/IBaeT CTPOKY Ha KYCKU II0 Hpo6eﬂaM U BO3BpamaeT Maccus. /IBym
IepeMeHHbIM B JIEBOW YaCTH OllepaTopa MPUCBAUBAIOTCS 3HAYEHUS TIEPBBIX /IBYX dJIe-
MEHTOB MacCHBa B ITPAaBOH YaCTHU.

B cremytommem npeyioskeHUn if ¢ TTOMOIIBIO TPOCTOTO PETYJISIPHOTO BBIPAKEHUS
BBISICHSETCS, BBEJIEHO JIW IOITyCTUMOe 9ucio. Eciu ¢cTpoka He COOTBETCTBYET o6pasuy,
KOTOPBINT COCTOUT U3 Heo0A3aTeIHOTO 3HAKA «MWHYC» U OJTHOW WJIN 6oaee nndp, To
YUCJIO CUUTAETCS HEJOMYCTUMbBIM U ITporpamma 3aBepiinaercss. OTMETUM, UTO MpeJio-
JKeHUe i f OKaHUYNBAeTCsI KIF0UEeBBIM CJIOBOM end. XOTS B IAHHOM cJIydae 9TO He HYKHO,
MBI MOTJIU OBbI BKJITIOUUTD 1epes end BETBb else. KiroueBoe ¢i10B0 then HeO6HSaTeJIbHO;
B TOI KHUTE MBI CTapaeMcs He yHOTp66]I$[Tb €ro.

Meron to_f Hpeo6pasyeT CTPOKY B YHCJIO C TIJIABAIONIEH TOUKOHN. DTO YMCJIIO 3aIH-
CBIBAETCS B TY JKe IIePEeMEeHHYIO temp, B KOTOPOW PaHbIIle XPAaHMJIACh CTPOKA.

[Ipennoxenne case BI)I6I/IpaeT OJIHY U3 TPEX BETBell: T0JIb30BaTeNbh yKa3as C, F U1
KaKoe-TO JIpyroe 3HaueHue B KaueCTBe MTKaJIbl. B epBhIX IBYX CJIydasixX BBITIOJHIETCS
BbIUMCJIEHNE, B TPEThEM MbI I1€4aTaeM coobuieHre 06 ommnbKe U BIXOIMM.
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Kcrartu, npeaioxkenue case B Ruby mossosisier ropasmo 6oJibliie, 4eM MOKa3aHO B
npumepe. HeT HUKaKUX OrpaHUYEHUT HA THITBI JAHHBIX, & BCE BBIPAKEHUST MOTYT OBIThH
ITPOM3BOJILHO CJIOKHBIMH, B TOM YHUCJIE JIMAITA30HAMU WJIU PETYIAPHBIMU BBIPAKEHUSAMMU.

B camMOM BBIUHMCJIEHUN HET HUYero uHTepecHoro. Ho obparuTte BHUMaHUE, YTO Tie-
peMeHHbIE ¢ U £ BIIEPBbIE BCTPEYAIOTCA BHYTPU BeTBel case. B Ruby Her nukakux 00b-
ABJIEHUH — [1lepeMeHHasl HaulHaeT CyIeCTBOBATD TOJIbKO B pe3yJibraTe IPUCBAauBaHUs.
A 310 0O3HauaeT, 4TO TMOCJE BBIXO/IA M3 case JIUIIh OJIHA U3 MEPEMEHHBIX c U f Oy/IeT
HMETb JIeHCTBUTEIbHOE 3HAUYCHNE.

MBI BOCITOJIBb30BAIUCH HTHM (haKTOM, YTOOBI TIOHSITh, KaKast BETBb UCIIOJIHSIACH, U
B 3aBUCHMOCTH OT 3TOTO BBIBECTH TO WJIH JApyroe coobuienue. CpaBHeHue f ¢ nil mo-
3BOJIFET Y3HATD, €CThb JIM Y [I€PEeMEHHON OCMbICIEHHOe 3HauYeHue. DTOT IIPUeM IIpUuMe-
HEH TOJIbKO JIJIST JIEMOHCTPAIIMH BO3MOKHOCTHL: SICHO, UTO MPH JKEJAHUN MOKHO OBLIO
GBI MOMECTUTD MEYATH TIPSIMO BHYTPb MPETIOKEHUS case.

BHuMaTebHBIN YUTATETh 3AMETHUT, UYTO MBI TTOTH30BAINCH TOTBKO «JIOKAJTbHBIMI»>
HepeMEHHBIMEI. ITO MOKET [TOKA3aThCsl CTPAHHBIM, TaK KaK, HA MEPBBIN B3TJIsI/I, UX 00-
JIACTBIO BUJIMMOCTH $IBJigeTcd Bes mporpamMma. Ha camoM jiesie oHYM JI0Ka/IbHBI OTHOCH-
TEJILHO BEPXHETO YPOBHSI TIPOrPaMMBbl. [TT00QJIbHBIMU OHU KasKyTCsI JIUIITH TOTOMY, 4TO
B 9TOH TPOCTON TIPOrpaMMe HET KOHTEKCTOB Oosiee HU3KOro ypoBHst. Ho ecivt 6b1 MbI
0OBSIBUIIN KaKie-HUOY/Ib KJIACChI I METO/IBI, TO B HUX TIEPEMEHHBIE BEPXHETO YPOB-
14 ObLIn OBl HE BUJIHBL.

1.2.6. Uuknbl u BETBNEHUE

[ToTpatnm HEMHOTO BpeMeHU Ha U3y4YeHHe YIIPaBJISIONNX KOHCTPYKInii. MbI yke Bu-
JIeJIN TIPOCTOe Ipeioxkenue if u Momudurarop if. CynecTByIOT TakKe MapHble CTPYK-
TYPBI, B KOTOPBIX UCITOTB3YETCST KITFOUEBOE CJIOBO unless (B HAX TaKKe MOXKET MTPUCYT-
CTBOBATh HEOOSI3aTEIbHASI BETBD else), @ PABHO IIPUMEHSIEMbIE B BBIDAKEHUSIX (HOPMbI
if 1 unless. Bece oHuM cBegenbl B Tabmuiy 1.1.

Tabnuia 1l.l1. YCIOBHEE IPEeRIIOXKEHUS

dopmMEr ¢ if dopMEl ¢ unless

if x < 5 then unless x >= 5 then

statementl statementl

end end

if x < 5 then unless x < 5 then
statementl statement?2

else else
statement?2 statementl

end end

statementl if y == 3

statementl unless y

=3
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then MOXKHO OIYCKaTh BO BCEX CJIYyYasX, KpOMe MOCTeAHETO (TpeHa3HAYeHHOTO T
MCIIOJTb30BAHUA B BBIPAKEHUSX ). Takke 3aMeTbTe, 4TO B MOIMMDUKATOPAX (TPEThS CTPO-
Ka) BETBU else OBITH HE MOJKET.

Ipemnmoxenme case B Ruby mosBossier 6obine, YeM B IPYTHX sI3bIKax. B ero Ber-
BSIX MOKHO IIPOBEPSITh PA3JIMUHbIE YCJIOBUS, & HE TOJIBKO CPABHUBATH HA PABEHCTBO.
Tak, HanprMep, pa3pelieHo COTIOCTaBIeHNE C PeTyIIPHBIM BhIpakeHHeM. IIpoBepknu B
MPE/ITTOKEHUT case 9KBUBAJIEHTHBI OTIEPATOPY BETBAIIETOCS paBeHCTBA (===), TIOBe/Ie-
HIE KOTOPOTO 3aBUCHUT OT 00beKTa. PacecMOTpUM TprMep:

Basoewiit cuHTaKCHC M cemanTvka Ruby

case "DTO CTpoOKa CUMBOJIOB."
when "omHO 3HadeHme"
puts "BerBpb 1"
when "mpyroe z3HadeHume"
puts "BeTBb 2"
when /cumMB/
puts "BeTBb 3"
else
puts "BerBpb 4"
end

ITOT KOj HatleyaTaeT Berss 3. [Touemy? CHavasia nmpoBepsieMoe BbIpasKeHUe CpaB-
HHBaeTCﬂ]IapaBeHCTBO(ZHByNUICTpOKaMHI"onHo3Haqume“Il"ﬂpyroesHaquMe“.BTa
MIPOBEpKa 3aBePIAeTCS HEYAAYHO, TOTOMY MBI IIEPEXO/INM K TPeThell BeTBU. Tam Haxo-
JTcst 06pasetl, ¢ KOTOPBIM COMOCTABJISIETCS BhIpaskeHne. II0CKOIbKY OHO COOTBETCTBY-
eT 06pasiLy, TO BBITIOJHSIETCS IPEIOKEHNE print. B BeTBU else 06pabaThiBacTCs CIIy-
yail, Kor/la H1 OjiHa 13 TIPEIIEeCTBYIONINX ITPOBEPOK He MPOTILJIA.

Ecau mpoBepsieMoe BbIpaskeHne — IeJ10€ YUCJI0, TO €r0 MOKHO CPaBHUBATH C 11eJ10-
YUCJIEHHBIM INAIIa30HOM (HAIrpuMep, 3. . 8); TOT/a TPOBEPSIETCS, YTO YNUCJIIO TIOTIA/IaeT B
JuanasoH. B mo60oM ciryuae BBITIOIHSETCST KO B IEPBOU MOIOTIEIIIEH BETB.

B Ruby umeercst 6oraterit Habop MUKIMYeCKUX KOHCTPYKIHit. K mpumepy, while
U until — IUKJIBI C IPEIBAPUTEIBHOI TPOBEPKON YCIOBUS, U 06a pabOTAOT IPUBHIU-
HBIM 00Pa30M: B TIEPBOM CJIyUae 3a/1aeTCst yCJIOBUE MPOIOJIKEHUS IIUKJIA, 2 BO BTOPOM —
ycioBue 3aBepiieHus. EcTh Takske ux (HopMbl ¢ MOAMGMUKATOPOM, KaK /IS TIPEJIO-
JKeHuit if u unless. Kpome toro, B MojyJie Kernel ecTbh MeTOJ| loop (110 yMOJYAHUIO
GECKOHEUHBII TIUKJT), @ B HEKOTOPBIX KJIACCAX PEATU30BAHBI UTEPATOPHI.

B npumepax u3 tabsmirsl 1.2 mpeanoaraeTcst, 9To rie-To OMpeiesieH TaKoi Mac-
cuB list:

list = %$wlalpha bravo charlie delta echo];

B IMUKJIE 9TOT MaCCHB O6XOI[I/ITCH n redyaTaeTcda Ka)KI[bII';I €I'0 9JIEMEHT.

Tabnuua 1.2. IUKIIE

# Imkn 1 (while) # Imka 2 (until)

X =

if a>0 then b else ¢ end

x = unless a<=0 then c else b end

3nech HOPMBI ¢ KITIOUEBBIMU CJIOBAMU i f U unless, PACIIOJIOKCHHBIC B OJTHON CTPO-
Ke, BBITIOJIHSAIOT B TOYHOCTU OJMHAKOBBIE (hyHKIMN. O6paTnTe BHUMAHUE, YTO CIOBO

i=0

while 1 < list.size do
print "#{list[i]} "
i+=1

end

i=0
until 1 ==

i+=1
end

list.size do

print "#{list[i]} "
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Tabnuua 1.2. IUKIIE

# Imkn 3 (for) # Imkn 4 (mTepatop 'each')
for x in list do list.each do |x|
print "#{x} " print "#{x} "
end end
# Iukn 5 (MeTonm 'loop') # Iukn 6 (mMeTonm 'loop')
1=0 i=0
n=list.size-1 n=list.size-1
loop do loop do
print "#{list[i]} " print "#{list[i]} "
i+=1 i+=1
break if 1 > n break unless i <= n
end end
# luxkn 7 (uTepaTop 'times') # Imkn 8 (mTepatop 'upto')
n=list.size n=list.size-1
n.times do [1i] 0.upto(n) do [|i]
print "#{list[i]} " print "#{list[i]} "
end end
# Imukn 9 (for) # Iurn 10 ('each_index')
n=list.size-1 list.each_index do |xt
for print "#{list[x]} "
i in 0..n do end
print "#{list[i]} "
end

Paccmorpum atu ipuMepbl 6oJtee moapodHo. Llukisl 1 1 2 — «cranzapTHbIe> HOPMBI
IIUKJIOB while M until; BEAYT OHU cebst MTPAKTHIECKH OHAKOBO, TOJIBKO YCIOBHS TIPO-
TUBOMOJIOKHBL. [IWKIIBI 3 1 4 — BapUaHTBI IIPEBIYIIUX C IPOBEPKOI YCIOBUS B KOHIIE,
a He B HavaJIe uTeparuu. OTMeTnM, 4TO UCIOJIb30BAHUE CJIOB begin U end B 3TOM KOH-
TEKCTE — MPOCTO TPSI3HBIN TPIOK; Ha caMoM JieJie 910 Obu1 Ob1 610K begin/end (mpume-
HAEMBIH 17151 06pabOTKN UCKITIOUEHUIT), 32 KOTOPBIM CJIEAYET MOAMMUKATOP while WK
until. OHAKO /715 TEX, KTO JKeJlaeT HAIMCATD IIUKJI C TIPOBEPKOH B KOHIIE, PA3HUIILI HET.

Ha Moii B3ruisi, KOHCTPYKIMK 3 U 4 — caMblil «IIPaBUJIBHBII» CI0C0O KOAMPOBa-
HUs TUKI0B. OHU 3aMETHO IIPOIIIe BCEX OCTATBHBIX: HET HU SBHOW MHUINATU3AIINN, HU
SBHOU TIPOBEPKU MM MHKPEMEHTA. JTO BO3MOKHO MTOTOMY, YTO MACCHB «3HAET» CBOM
pasMep, a CTaHAaPTHbII uTepatop each (UK 6) 06padaTbiBaeT TaKKe JIeTajiu aBTOMA-
Trdeckn. Ha caMoMm jiesie B IUKJIe 5 MPOU3BOUTCS HESTBHOE OOpAIeHIe K 9TOMY UTe-
paTopy, MOCKOIBKY MUK for paboTaeT ¢ J0OBIM 00BEKTOM, JIJIsI KOTOPOTO OIpe/ie/IeH
ureparop each. Iluki for — auib cokpalieHHas 3allUCh /IS BbI30Ba each; 4acTo TaKue
COKpAIIECHVS Ha3bIBAIOT «CHHTAKCHYECKON TJIa3ypbio», IMesT B BUJLY, UTO 3TO He OoJjiee
yeM yaoOHast ajibrepHaTUBHAS (DOPMA IPYTON CHHTAKCHMUYECKOM KOHCTPYKITHH.

B nukiax 5 u 6 ucosb3yercst KOHCTPYKIUS 1oop. Bbilile MbI yike oTMeYasu, 9To
XOT$ loop BBITJISUT Kak KJIIOUEBOE CJIOBO, HA CAMOM JIeJie 3TO METOJI MOJIyJid Kernel, a
BOBCE He yIIPaBJIAIONas KOHCTPYKIUA.
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B nuknax 7 n 8 ncnosp3yercst TOT (pakT, YTO y MaccuBa €CTh YUCIOBOW WHIIEKC.
Wreparop times UCIOJNHIETCS 3a/IaHHOE YUCJIO Pa3, a UTEPATOP upto YBEJIUYMBAET CBOI
napamerp JI0 3alaHHOro 3HadeHus1. Yl ToT, v ApyToii IJIs JaHHOI CUTYaIlUU TPUCIIOCO0-
JIEHBI TIJIOXO.

ITuksa 9 — 510 BapuaHT HUKJIA for, IpeJHa3HAYEHHbII CIIeIMAAbHO I/ PaOOThI CO
3HAYEHMAMM MHAEKCA IIPK IIOMOIIN yKasaHus auanasona. B mukie 10 Mbl mpoberaem
BeCh JMaria3oH MHIEKCOB MAacCHBa € IIOMOIIBIO UTEPATOPa each_index.

B nipeapiymux mpuMepax Mbl yeJUJId HEJIOCTATOYHO BHUMAHUSI BAPUAHTAM I[UK-
JIOB while 1 loop ¢ MopudukaropamMu. OHU JOBOJTBHO YaCTO UCITOTH3YIOTCST U3-3a KpaT-
kocTu. Bor elne gBa ipumepa, B KOTOPBIX JI€IAeTCsl OHO U TO JKe:

Basoeiit cuHTaKCHC M cemanTvka Ruby

perform_task() until finished

perform_task() while not finished

Taxoke 13 Tabauibl 1.2 0CTAIOCh HESICHBIM, UTO IIUKJIBI HE BCET/IA BBITIOJHAIOTCS OT
Hayasa 710 kouua. Yucio urepauuil ne Bcerga npegckazyemo. HyskHbl 101101HUTEID-
HbIE CPE/ICTBA YIIPABJIEHUS INKJIAMH.

[TepBoe 13 HUX — KJTIOYEBOE CJIOBO break, BCTpedarolieecs B IuK/Iax 5 1 6. OHO 1o-
3BOJISIET IOCPOYHO BBIITH U3 IIUKJIA; B CJIydae BIOKEHHBIX IIUKJIOB IIPOUCXOIUT BHIXO]T
13 caMoro BHyTpeHHero. /lyist mporpammuctoB Ha C 3TO HHTYUTHBHO OYEBUITHO.

KioueBoe ¢JI0BO retry IPUMEHSIETCS B /IBYX CJIy4YasiX: B KOHTEKCTE UTEPATOPA U B
KoHTeKcTe OJ10Ka begin-end (0OpaboTka uckiodyenuii). B tese nrepatopa (uam nukia
for) OHO 3aCTaBJISIET UTEPATOP 3aHOBO BBITIOJTHUTH MHUITHATIM3AINIO, TO €CTh TIOBTOPHO
BBIYKCJIMTD TIepeaHHble eMy apryMeHThl. OTMETHM, 4TO K IIUKJIaM 001IIero BIaa 9T0 He
OTHOCHTCS.

KimoueBoe ¢10B0 redo — 06001menne ret ry Ha HUK/IbI 00uiero suza. Ono paboraer
B IIUKJIAaX while M until, KaK retry B UTEPATOPaX.

KitoueBoe cT0BO next OCYIIECTBIISET MTEPEX0/] Ha KOHET] CaMOTO BHYTPEHHETO TTHK-
Jia 1 BO30OHOBJIAET UCIIOAHEHNE ¢ 9TOH Touku. PaboTaer a1 m060ro nukIa 1 uTepa-
Topa.

Kak MbI TOJTBKO 4TO BUJIEJH, UTEpaToOp — BaxkHOoe mousTre B Ruby. Ho caenyer ot-
METHUTD, UTO SI3BIK TIO3BOJISIET OMPEIENSITH U MTOJTH30BATENbCKIE UTEPATOPHI, HE OTPaHU-
YUBAsICh BCTPOEHHBIMU.

CraHIapTHBIN UTEPaTop VI JIF0OOTO 00BEKTA HA3BIBACTCS each. DTO CYIIECTBEHHO
OTYACTH U3-3a TOTO, YTO TIO3BOJISIET UCITOJIB30BaTh UK for. Ho mTepaTopam MOKHO /1a-
BaTh ¥ JIPyTHE UMEHA U TIPUMEHSITh JIJIsl PA3HbIX IIeJIeH.

B kauecTBe mpumMepa pacCMOTPUM MHOTOIIEJNIEBON UTEPATOP, KOTOPBIH UMUTHPY-
€T IUKJI C TPOBEPKOH yCJI0BUSA B KOHIIE (KaK B KOHCTPYKIIMK do-while B C My repeat-
until B Pascal):

def repeat (condition)

yield
retry if not condition

end

B sToM IpuMepe KII09eBoe CI0BO yield CIYKUT AJIS BEI3oBa 6JI0Ka, KOTOPBII 3a1a-
€TCsl IPU TAKOM BBI30BE UTEPATOPA:



3=0

repeat (j >= 10) do
j+=1
puts j

end
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C noMoIpio yield MOXKHO TaKkKe IiepeaTh apaMeTpbl, KOTOPbie OYAyT II0ACTaBIe-
HbI B CIIMCOK IIapaMeTpOB 6J10Ka (Mesx/y BepTUKAJIbHBIMU YepTOYKaMu ). B cieyiomem
HMCKYCCTBEHHOM TIPUMEPE UTEPATOP BCETO JIUIIb TeHepupyer 1iesbie unciaa ot 1 no 10, a
BbI3OB UTEPATOPa NOPOKIACT Ky6I/I‘{eCKI/Ie CTeIleHN 9TUX YunceJI:
def my_sequence
for i in 1..10 do
yvield i
end
end

my_sequence {[|x| puts x**3 }

OrmeTrM, 4TO BMECTO (DUTYPHBIX CKOOOK, B KOTOPBIE 3aKII0U€H OJIOK, MOKHO Ha-
MUCaTh KJI0YeBble ¢I0Ba do U end. Pazimunsa Mexxmy aTuMu (hopMaMu ecTb, HO 10BOJIb-
HO TOHKHE.

1.2.7. Uckniouenus
Kak 1 MHOTHE IpyTUe COBPEMEHHbIE sI3bIKH, Ruby mojep:kuBaeT HCKIIOUEHSL,
Hcxnrouenuss — 3170 MexaHusM 00paboTKU OMUOOK, MMEIOIINI CyIIeCTBEHHbIE TIpe-
HMYIIECTBA 110 CPABHEHUSI € TIPEKHUMU TTojixogamu. Ham yuaercst usbexarb BO3Bpa-
Ta KOJOB OMIMOOK M 3allyTaHHOMN JIOTMKM WX aHaJn3a, a KO, KOTOPbIA 0OHapy KIBa-
eT o1ubKy, MOXKHO OTAEIUTh OT KOJa, KOTOPBI ee oOpabarbiBaeT (Yalle BCero OHU TaKk
WJI MHAYe Pa3ieieHbl ).
[Tpemosxkenue raise B3Oy kaaeT uckaoueHne. OTMETHM, UTO raise — He 3apesep-
BUPOBAHHOE CJIOBO, & METOJT MOTYJis Kernel. (¥ HEro ecTb CHHOHUM fail.)

raise # Ipumvep 1
raise "llpouszomna omubxra" # IpumMep 2
raise ArgumentError # Tpumep 3
raise ArgumentError, "HeBepHHe naHHbe" # Ipumep 4
raise ArgumentError.new("HeBepHee maHHEE ") # Ipuvep 5
raise ArgumentError, " HeBepuue nauHsie ", caller[0] # Ipumep 6

B niepBoM 1ipuMepe OBTOPHO BO30Y KIAETCSI IOCJIE[HEE BCTPETUBIIEECS HCKITIOUE-
Hue. B npumepe 2 cosnaercd uckiovyenre Runt imeError (I0Apa3yMeBaeMblil THIT), KO-
TOPOMY TepeiaeTest COOOIIEeH e "Tponsomna ombGra .

B npumepe 3 Bo3OysKIaeTCss UCKITIOYEHIE TUTIA ArgumentError, a B IpuMepe 4 Ta-
KO€ JKe UCKJTIOUeHre, HO ¢ COOBIeHneM "Heseprue nanmse". [Ipumep 5 — mpocTo apy-
ras sanuch npuMepa 4. HakoHerr, B ipumMepe 6 etrie 100aBJisieTCst TpPaCCHPOBOYHAS UH-
(opmanusg Busa "filename:line" WM "filename:line:in 'method'" (XpaHsIasics B
MaccuBe caller).

A kax o6pabaTbiBaiorest uckouenus B Ruby? [l atoii nesn caryskut 6J10K begin-
end. B nipocreiiteii hopme BHYTPU HETO HET HUYETO, KPOME KO/Ia:
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basosbilt cuHTakCKC 1 cemanHThka Ruby

begin
# Huuero IoOJe3HOTO.
#

end

HpOCTO IepexBaTbIBaTh omMOKM He O4eHb OCMbIcaeHHo. Ho y 6JI0Ka MOKET ObITh
OIMH I HECKOJIBKO 00pabOTYMKOB rescue. Ecm mpousoiizer ommbka B 1060i TOY-
Ke IIPOrpaMMbl MKy begin M rescue, TO yIIpaBJieHue cpasy OyIeT nepeiato B IMoIX0-
JAAuii 06paboTunK rescue.

begin
X = Math.sqgrt(y/z)
#
rescue ArgumentError
puts "Ommbxra NIpuU UIBIEYEHUM KBAOPATHOTO KOPHS.'"
rescue ZeroDivisionError
puts "llomeTka OejeHuss Ha HyIb. "
end

Toro e addeKra MOKHO JOCTUYD CIIEAYIONIUM 00pa3oM:

begin
X = Math.sqgrt(y/z)
#

rescue => err
puts err

end

3116(31) B HQPEMGHHOﬁ err XpaHUTCA O6T>€KT-I/ICK.HIO‘-I€HI/I€; IIpM BBIBOJ/IE €€ Ha Tie-
qaTb O6’beKT 6yJ_I€‘T Hpeo6pa30BaH B OCMBICJICHHY1O CUMBOJIbHYIO CTPOKY. OTMeTI/IM, 4qTo
KOJIb CKOPO THUII OHII/I6KI/I HE€ YKa3aH, TO 3TOT 06pa6OT‘—II/IK rescue 6leeT IepexBaTbiBaTh
BC€ MCKJIIOYEHU S, ITPOU3BOJAHDBIE OT KJlaCCa StandardError. B KOHCTPYKIMHN rescue =>
variable MOKHO II€pe/l CHMBOJIOM => JIOIIOJIHUTEIbHO yKa3aTb TUIL OLINOKU.

Ecou tunsr omnbox YKa3aHbl, TO MOXKET CJAYYUTbCS TaK, YTO TUII PeaJbHO BO3HUK-
IIero NCKJJAIYEeHNA He COBIIaaeT HU C OAHUM 13 HUX. Ha stot CJIy‘Iafl II0CJIE BCEX o6pa—
GOTUYUKOB rescue Pa3peIIaeTCcst TIOMECTUTD BETBb else.

begin
# Koo, B KOTOPOM MOXET BO3HUKHYTH OWMOKaA. ..
rescue Typel
#
rescue Type2
#
else
# [Ipoure MCKIIOUEHMS. . .
end

Yacto MBI XOTUM KaKHM-TO 00Pa3oM BOCCTAHOBHUTBCS IOCJIe OMUOKH. B aTOM 110-
MOJKET KJTIOUEBOE CJIOBO retry (BHYTpHU Tea oOpaboTunka rescue). OHO MO3BOJISIET
HOBTOpHOBOﬁTH136HOKk@ginLIHOHbHBTbCHeHK?p&SBHHOHHHTLOHepaHHKI

begin
# Kom, B KOTOPOM MOXET BO3HMKHYTH OWMOKa.. .



rescue
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# TIHTaeMCs BOCCTAHOBUTHCS. . .
retry # IompobyeMm eme pas.
end
HaKOHeH, NHOI'la H€O6XO,ZII/IM KO/, KOTOprﬁ «I[1o[HUILaeT» 4YTO-TO I10CJIE€ BBITIOJIHE-
HUST 0JI0KA begin-end. B aTOM cirydae MOKHO 106aBUTH YaCTh ensure:
begin
# Koo, B KOTOPOM MOXET BO3HUKHYTH OWMOKA. . .
rescue
# ObpaboTkKa MCKIOYEHNI.
ensure
# DTOT KON BHIIOJHAETCsS B JIOOOM Clydae.
end
Koz, momereHHbIN BHYTPb YaCTH ensure, BBITIOJIHIETCS TPU JI060M c110c06e BBIXO-
Ja 13 6J10Ka begin-end — BHE 3aBUCHMOCTH OT TOTO, [IPOU30LLI0 UCKJIIOYEHNE UJIN HET.
Wckmouenust MOKHO II€pexXBaTbIBATh €IIIE /IBYMA CHOCO6aMI/I. BO-HepBbIX, CyurecT-
ByeT (hopMa rescue B BUJIe MOAU(PUKATOPA:
X = a/b rescue puts("lenenve Ha HYIB!")

Kpome toro, Tesio onpeesneHust MeToa pecTaBaser coboii HessBHbIN 010K begin-
end; CJIOBO begin OIYIIEHO, a BCE TEJIO METO/A TOrOTOBJIEHO K 06pabOTKe UCK/IIOUEHUS
" 3aB€pHIaeTCA CJIOBOM end:

def some_method

# Kom. ..
rescue

# BOCCTaHOBIIEHNME IIOCJle OmMUOKU. . .
end

Ha stom MbI 3aBepHraeM Kak 06cy>KlIeHI/I€ O6pa6OTKI/I HCKJIIO‘-IGHHﬁ, TaK 1 paCCMOT-
peHne OCHOB CMHTaKCHCa N CEMAaHTUKHU B 1EJIOM.

N Rllby €CTb MHOTOYHMCJIEHHbIE aCIIEKTbI, KOTOPbIX Mbl HE KOCHYJINCH. OcraBiiasi-
¢4 4aCTb IJIaBbI IIOCBAIIEHA Hosee Pa3BUTBIM BO3MOKHOCTSIM $I3bIKa, B TOM YUCJIE pac-
CMOTPEHMUIO ps/ia MTPAKTUYECKUX ITPUEMOB, KOTOPbBIC IIOMOT'YT IIPOIrPaMMHUCTY CPEAHETO
ypOBHHHaquTbCH«HyMaTbrulRuby»

1.3. 000 B Ruby

B si3bike Ruby ecTb Bee ajieMeHTBI, KOTOPbIE TPUHSTO ACCOIUUPOBATH ¢ 00BEKTHO-OPH-
EeHTUPOBAHHBIMU SI3bIKAMMU: OOBEKTDI C MHKAIICYJISIIUEN U COKPBITUEM JAaHHBIX, METO/IbI
¢ ToJIMMOP(U3MOM U TIepeoTIpe/ie/IeHIueM, KJIacChl ¢ nepapxueil u HacjaenoBanveM. Ho
Ruby uaer pasbiie, 106aBisist orpaHndyeHHble BOSMOKHOCTH CO3/IaHUsSI METAKJIACCOB,
CUHTJIETHBIE METOIbI, MOJIYJIN W KJIACCHI-ITPUMECH.

[ToxosKue uaen, TOJbKO IO/ MHBIMU UMEHAMM, BCTPEYAIOTCS U B APYTUX 00HEKTHO-
OPHMEHTHPOBAHHBIX SI3bIKAX, HO OJHO U TO K€ Ha3BaHME MOJKET CKPbIBATh TOHKHUE Pa3-
s, B aToM pasgese Mbl yTOUHUM, 4TO B Ruby moHmMaeTcs 1o KaskabIM U3 5JieMeH-
toB OOII.

OOQOI & Ruby L [ 49

1.3.1. OGbeKTbI

B Ruby Bce uncita, cTpOKH, MACCUBBI, PETYJISIPHBIE BHIPAKEHUST U MHOTHE JIPYTHE CYIIl-
HOCTH (haKTUYEeCKU SIBJIAIOTCS oObekTamu. Pabora mporpaMMbl COCTOUT B BbI3OBE Me-
TOJIOB PA3HBIX 00bBEKTOB:

3.succ # 4
"abc".upcase # "ABC"
(2,1,5,3,4].sort # [1,2,3,4,5]

someObject .someMethod # Kaxou-TO pe3ynbTaT

B Ruby kasxmpiii 00beKT IpeacTaBser co0o0ii 9K3eMILIIp KaKoro-To Kiacca. Kiace
COIEPIKUT peasn3annio METOJ0B:

"abc".class # String

"abc".class.class # Class

[ToMIMO MHKATICYJISIMI COOCTBEHHBIX aTPUOYTOB 1 onepaluii 00bekT B Ruby nme-
€T YHUKAJIbHBIN UIeHTU(PUKATOD:

"abc".object_id # 53744407

ITOT npeHTHGUKATOP 06HEKTA OOBITHO He MPEICTABISIET MHTEPECA /IS TTPOTPaM-
MUCTA.

1.3.2. BcTpoeHHbie Knacehbl
Cabimre 30 kiraccos yxe Berpoero B Ruby. Kak 1 Bo MHOrMX ApPyruxX 0ObEKTHO-OPH-
€HTHUPOBAHHDBIX SI3bIKAX, B HEM He JIOITyCKAeTCsI MHOKECTBEHHOE HacCJeI0BaHne, HO 3TO
ellle He 03HAYAET, YTO SI3bIK CTAJ MeHee BbIpasuTesibHbIM. COBpeMEHHbIE SI3bIKU YACTO
MOCTPOEHBI COTJIACHO MOJIEJIU OMHOYHOTO HacseoBaHust. Ruby moaiepkuBaet Moy-
JI U KJIACCHI-IIPUMECH, KOTOPbIe MbI 00CYyIUM B caeaylouieil riase. Takxke peaninsosa-
HBI HCHTH(PUKATOPBI 00BEKTOB, UTO TIO3BOJISIET CTPOUTh YCTOWYNBBIE, PACTIPE/ICICHHBIE
U 1epeMeniaeMblie 00bEKTHI.

Jliist co3panust 00beKTa CYIMIECTBYIOIIETO KIacca OOBIYHO MCIIOIb3YETCS METOI nevw:

myFile = File.new("textfile.txt","w")

myString = String.new("3TO CTPOKOBHEI OOBLEKT")

OpHako He Bcerjia ero 06s13aTesIbHO BbI3bIBAThH SIBHO. B 4acTHOCTH, IIPU CO31aHIK
00beKTa String MOKHO M HEe YIIOMUHATH 9TOT METO/L:

yourString = "3TO TOXE CTPOKOBHI ODBEKT"

aNumber = 5 # u 30ech METOI New He HyKeH

Ccbliku Ha 0OBEKTHI XPAaHATCsI B lIEPEMEHHBIX. BBIle yike 0TMEUaIoch, 4TO CaMu
nepeMeHHble He UMEIOT TUIA U He SBJISIOTCS 00beKTaMK — OHU JIMIIb CCBLIAIOTCS Ha
0ODBEKTBL

x = "abc"

W3 5T0T0 MpaBmiIa ecTh UCKIIOYEHHE: HeOOBIITIE HEM3MEHsIeMble 0OBEKThI HEKOTO-
PBIX BCTPOEHHBIX KJIACCOB, HAIIPUMED Fixnum, HEMOCPEACTBEHHO KOIUPYIOTCS B TIEpe-
MEHHBIE, KOTOPbIE Ha HUX CChimaioTces. (Pazmep aTux 0ObEeKTOB He MPEBBINIAET pasMepa
yKasareJisi, TO9TOMY XPAaHUTh X TaKuM 00pasom boee acdhdextrBHo.) B Takom corywae
BO BPeMsI TPUCBAMBAHIS IEJIACTCS KOIHsST 0OBEKTA, a Ky4a HE HCIIOIb3YEeTC.
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[Tpu nprcBaBaHUM EPEMEHHBIX CCBUTKHM Ha 0GBEKThI 0600IIECTBIISTIOTCS.
y =" abc"
X =Yy
X # "abc"
I[Tocie BBIIOIHEHM S TIPUCBAUBAHMUS X = v U X, Uy CChLIAIOTCS HA OJMH U TOT K€ 00b-
eKT:
X.object_id # 53732208
y.object_id # 53732208
Ecan 00bekT naMensiemMbli, To MoguduKanms, IpUMeHeHHas K OJHOI IepeMeHHOIH,
OTpaskaeTcd U Ha APYTOU:
x.gsub! (/a/,"x")
v # "o
OHako HOBoe IIpUCcBavBaHue 11000 U3 DTUX TIePEMEHHbBIX He BIUSAET Ha JPYTyIo:

# IpomonxeHVe MIPEeNHOyLeTro IprMepa
X = "abc"

vy # mo-mpexHeMy paBHO "xbc"

M3MeHgeMblil 00bEKT MOKHO CAEIaTh HEeM3MEeHAEMbIM, BbI3BAaB METO/] freeze:
x.freeze

x.gsub! (/b/,"y") # Ommbka!

CuMBoOJI B Rllby CCbLIJIA€TCA Ha IIEPEMEHHYTO 110 MMEHHU, a HE I10 CCbLJIKE. Bo muaornx
ciIydasix OH MOKeT BOOOIIE He CChLIaThes Ha UaeHTU(hUKATOP, a BecTh ce0s Kak HeKast
Pa3HOBUIHOCTDb HEU3MEHIEeMON CTPOKH. CHUMBOJI MOYKHO Hpe06pa30}3aTb B CTPOKRY C 110~
MOII[bIO METO/a to_s.

Hearts = :Hearts # DTO omvH U3 CIIOCOOOB TIPUCBOUTH
Clubs = :Clubs # yHUKaJIbHOE 3HadeHue KOHCTaHTe,
Diamonds = :Diamonds # Hekuir aHajoT IIePedUCIIeHNS
Spades = :Spades # B g3mKax Pascal wmmm C.

puts Hearts.to_s # IleyaTaeTcs "Hearts"

ITpoaeMOHCTPUPOBaHHBIN BbIlle (DOKYC C «IepedrcieHrneM» ObLT 6oJiee OCMBICIEH
Ha paHHMX dTanax passutus Ruby, korza emie He 6bLI0 Ki1acca Symbol, a HAJIMYKE IBO-
eTouns Tepe; nAeHTUMUKATOPOM TIPEBPAIAIO €r0 B TleJioe Yncyi0. Ecm BbI TToJIb3ye-
TECh TAKIM TPIOKOM, He IIPEAIoJIaraite, 4To (pakTHIeCKOoe 3HaYeHIe CUMBOJIa OyIeT He-
M3MEHHBIM WU MIPEJICKa3yeMbIM — IIPOCTO UCIIOJB3YHTE ero Kak KOHCTAHTY, 3HaueHue
KOTOPOU HEBAXKHO.

1.3.3. Moaynu u knaccbl-npumecu

Mmuorue BCTPOEHHBIE METO/Ibl HACJIEAYIOTCA OT KJaCCOB-IIPEAKOB. OCO6O CTOUT OT-
METUTH METOBI MOYJISI Kernel, TOAMeNIMBAaeMble K cyTepkiaccy Object. ITockosn-
Ky KJsacc Object MOBCEMECTHO JAOCTYIIEH, TO 1N lIO63.BJIeHHbIe B HETrO U3 Kernel METO-

JTBI TAKIKE JIOCTYIHBI B JIIOOOH TOYKE MTPOTPaMMBbL. DTH METO/IBI UTPAIOT BAKHYIO POJIb
B Ruby.
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TepMUHBI «MOJLYJIb> U <IIPUMECh» — [TOYTH CUHOHUMBL. M00y.1b IPEACTABIISIET CO-
60it HAOOP METOIOB ¥ KOHCTAHT, BHEITHNUX 10 OTHOIIEHHUIO K iporpamMMme Ha Ruby. Ero
MO’KHO HCIIOJIb30BaTh IIPOCTO /IS YIPABJICHUS IIPOCTPAHCTBOM MMEH, HO OCHOBHOE
IIpUMEHeHNe MOJyJIel CBSI3aHO C «II0JMEIINBAHNEM» €I0 BO3MOKHOCTEH B KJ1acc (¢ I10-
MOIIbIO IUPEKTUBLI include). B TakoM ciydae OH MCIOJIB3YeTCS KaK KAACC-NPUMECH.

ITOT TEPMUH OYEBUIHO 3aMMCTBOBaH U3 si3bika Python. Ctout ormMeTHTh, 4TO B He-
KoTOphIX BapraHTax LISP Takoii MeXxaHU3M CYIIECTBYET yiKke OOJIbIie ABajlaTH JeT.

He nyraiite onucanHoe Bbilie yrioTpebJeHne TepMUHA «MOJIYJIb> C JIPYTUM 3Haue-
HIEM, KOTOPOE YacTo PUAaeTcst eMy B nHdopmatike. Moayns B Ruby — aTo He BHeTI-
HUI MCXOJTHBIN TEKCT M He IBOMYHBIN (haiisl (XOTSI MOJKET XPAHUTHCS U B TOM, U B IPYTOM
Buze). ITO 0OHEKTHO-OPHEHTHPOBAHHAS AOCTPAKITHSI, B Y€M-TO TIOXOKAsT Ha KITAcC.

[TpumepoM ncnosIb30BaHU MOAYJIS JUUIS YIIPaBJIEHUS IIPOCTPAHCTBOM UMEH CJLy-
JKUT MOJTYJTh Math. Tak, 4TOOBI MOTYYUTH OMPe/ieIeH e YUCa T, HeoOSI3aTeTbHO BKITIO-
YyaTb MOJYJIb Math € IIOMOIIBIO IIpe/IoKeHus include; JOCTATOYHO [IPOCTO HAIUCATD
Math::PI.

[Tpmmech maet crmocob MoTyIUTh MPENMYIIECTBA MHOKECTBEHHOTO HACTEIOBAHNS,
He OTATOIIEHHbIE XapaKTEePHBIMU JIJIsT Hero pobieMamMit. MOJKHO CUMTATh, YTO 9TO Orpa-
HUYeHHas opMa MHOXKECTBEHHOIO HacJle/l0BaHusL, HO co3/laTellb s3blka Mall Ha3biBa-
€T €ro OJJMHOYHBIM HacJIe/loBaHUEM C pas/ie/IcCHUEM peaslu3aliu.

OtMmeTuMm, 4TO IpesiokeHrne include BKIIOYaeT UMEHA U3 YKa3aHHOIO [IPOCTPaH-
cTBa MMeH (MOAyJIsT) B TekyTiee. MeTon extend m06aBiseT 0OHEKTY (HYHKITHH 13 MOIY-
Js1. B caryuae npumenenus include METObI MOJLYJISL CTAHOBSITCA JIOCTYIIHBI KAK METO/Lbl
9K3EeMILIAPA, a B cIydae extend — KaK METO/bI KJlacca.

Heobxoammo oToBOPUTHCS, UTO OTIEPAIINH 1oad U require He UMEIOT HIYETO 00TITe-
TO C MOZLYJISIMH: OHM OTHOCSITCSI K ICXO/THBIM U JIBOMYHBIM (haiiziam (3arpysKaeMbIM /I1-
HAMUYECKN WU cTtaTrdeckn). Onepanus load untaeT (Gail U BCTABJISIET €T0 B TEKY-
Y0 TOYKY UCXOTHOTO TEKCTA, TaK YTO HAUWHAS C 9TOW TOYKHM CTAHOBSITCS BUAMMBI BCE
oTIpe/ieJIeH NI, HaXOJAIIrecs BO BHeITHeM dafine. Onepanus require aHATOTHYHA load,
HO He 3arpyskaeT (hail, ecan oH yike ObIT 3aTpysKeH paHee.

ITporpaMMHUCTBI, TOJIBKO HaYMHAOIINE ocBanBaTh Ruby, 0cob6eHHO NMEOIINE OIIBIT
paboThl ¢ s3bikoM C, MOTYT MOHAYALY MyTaTh ONEPaliu require U include, KOTOPbIE
HUKaK He CBSI3aHBI MKy 000, Bor etrfe moiiMaeTe cebst Ha TOM, YTO CHAYAIA BHI3BIBA-
eTe require, a MOTOM include JUIST TOTO, 9TOOBI BOCTIOMB30BATHCS KAKUM-TO BHETITHIM
MO/JLYJIEM.

1.3.4. Co3paHue knaccoB
B Rllby €CTb MHOKECTBO BCTPOEHHBIX KJIACCOB, 1 BbI CaMHW MOJKETE OIIPEACIATH HOBBIC.
IIJIH OTIpeJICJICHUA HOBOTO KjlaCcCa MIPUMEHACTCA TaKad KOHCTPYKIUA:

class ClassName

#

end

Camo umst ksacca — 3To T106aIbHAsT KOHCTAHTA, TI09TOMY OHO JIOJIKHO HAYMHATH-
ciac HpOHI/ICHOﬁ 6yKBbI. Onpez[eJIeHI/Ie KJlaCcCa MOJKET COAEPIKATb KOHCTAHTDI, ITIEPEMEH -
HbI€ KJIaCCa, METO/IbI KJIaCCa, IEPEMEHHBIC 9K3EMILJIAPAa 1 METO/Ibl 9K3EMILJISPaA. ﬂaHHI)Ie
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YPOBHSI KJIacca IOCTYITHB BCeM 00BEKTaM 9TOTO KJIacca, TOT/Ia Kak JaHHble YPOBHS K-
3EMILJISIPA IOCTYTHBI TOJBKO OJTHOMY 00BEKTY.

[TonyTHOE 3aMedyaHue: CTPOro rosops, kaaccsl B Ruby me umeror umen. «Hms»
KJacca — 9TO BCETO JIMITb KOHCTAHTa, CCHIAIONIASACS Ha 0OBEKT THIA Class (IOCKOJIb-
Ky B Ruby class — 370 Kmacc). SIcHO, 9TO HA OMWH U TOT K€ KJIACC MOTYT CCHLIATHCS
HECKOJIBKO KOHCTAHT, ¥ UX MOYKHO IIPUCBAaNBaTh MI€PEMEHHBIM TOYHO TaK e, KaK Mbl
MOCTyIaeM ¢ JIOOBIME APYTUMHU 00bekTaMu (MOCKOMbKY B Ruby Class — 910 06BeKT).
EcJi BBl HEMHOTO 3aITyTaJKCh, HE PACCTPAUBANUTECD. YI00CTBA PaJl HOBUYOK MOJKET
cuuTarh, utTo B Ruby nMs kiacca — 1o ke camoe, yto B C++.

Bort kak onpezesisieTcst IPpOCTON KJIacc:

class Friend
@@myname = "DHIpoO" # IlepeMeHHas Kjacca

def initialize(name, sex, phone)
@name, @sex, @phone = name, sex, phone
# DTO IepeMeHHHE D3K3eMIsIpa

end

def hello # MeTonm B3K3eMIsipa
puts "llpmBeT, s #{@name}."
end

def Friend.our_common_friend # MeToI Kiacca
puts "Bce MB Opy3bsa #{@Emyname}."
end

end
fl = Friend.new("Co3aHsa","F","555-0123")
f2 = Friend.new("ToMm","M","555-4567")

fl.hello # IpuBeT, s Co3aHHA.

f2.hello # IpuseT, s ToM.

Friend.our_common_friend # Bce MH Opy3bs DHIPD.

HOCKOJIbe AaHHbIE YPOBHS KJlaCCa AOCTYIIHbBI BO BCEM KJaCC€, NX MOKXHO WHU-
HaJIn3npoBaTb B MOMEHT OIIpeAe/ieHUA KJjacca. Ecan oIripeaesieH METoJ C MMEHEM
initialize, TO TapaHTUPYETCs, YTO OH OY/eT BBI3BAH CPa3y IOCJE BbIAEICHUS MaMsI-
TH 171 00BbEKTA. ITOT METOJ IIOXO0K Ha TPAUIIMOHHBIN KOHCTPYKTOP, HO HE BBITTOTHS-
€T BbIJACJICHUA ITaMATH. ITamars BbIZIC/IAETCA METOAOM new, a OCBO60>KI_IaeTCH HEABHO
cOOPIIMKOM MyCOpa.

Tenepp B3IIAHUTE Ha CleAYIONUIT (hparMenT, oOpaiiast ocob6oe BHUMaHKe Ha METO-
bl getmyvar, setmyvar U myvar=:

class MyClass

NAME = "Class Name" # KOHCTaHTa KJjacca
@@count = 0
def initialize

# VHMIIVaIM3UPOBaTE IIepeMeHHYD Kjacca
# BHI3EBaEeTCs IIOCJIe BHAENEHMS IaMATH IS O0bLekTa
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@@count += 1
@myvar = 10
end

def MyClass.getcount # meTom xjacca

@@count # mepeMeHHas Kiacca
end
def getcount # 2PK3eMIUIAp BO3BpAallaeT TEepEeMeHHyn Kiacca!
@@count # mepemeHHas Kiacca
end
def getmyvar # MeTOnm B2K3eMnnspa
@myvar # IIlepeMeHHas DK3eMINsgpa
end
def setmyvar (val) # MeTOon BK3eMIUlspa yCTaHaBIuBaeT @myvar
@myvar = val
end
def myvar=(val) # mpyTroi crocob yCTaHOBUTE @myvar
@myvar = val
end
end
foo = MyClass.new # @myvar paszo 10
foo.setmyvar 20 # @myvar paszHO 20
foo.myvar = 30 # @myvar paszHo 30

3/1lecb Mbl BUJIMM, UTO getmyvar BO3BpalllaeT 3HAYEHUE TIePEMEHHON emyvar, a
setmyvar ycraHaBauBaeT ero. (MHoTre mTporpaMMuCTBI TOBOPST O METO/IaX YTEHUS U
ycTaHoBKH). Bee 5T0 paboTaet, HO He SIBJISIETCS XapaKTEePHBIM CII0CO00M JIeiiCTBHI B
Ruby. Metoa myvar= I10X0K Ha Ieperpy KeHHbIi olepaTtop IprucBauBaHus (XOTsI, CTPO-
T'O TOBOP4, TaKOBBIM HE HBJI?ICTCH); 9TO 60JI€€ yAadHad aJabTepHaTuBa setmyvar, HO €CTb
CHOCO6 CIIIe JIy4Iie.

KﬂaCCModuleCoaerﬂTrMeToabIattr,attr_accessor,attr_readerI{attr_writeL
Mu MOXHO TTOJIb30BaThC (TIepeiaBasd CUMBOJIBI B KaUeCcTBe TTapaMeTPOB) I aBTO-
MaTH3aIM1 YIIPaBJIEHUS TOCTYIIOM K JAaHHBIM ak3eMIisspa. Hampumep, Bce Tpu MeTona
getmyvar, setmyvar U myvar= MOKHO 3aMEHUTDb OIHOM CTPOKOI1 B OIIpeie/IcHUU KJacca:

attr_accessor :myvar

[Ipu aTom cozmaercst MeTo/ myvar, KOTOPbIN BO3BpalllaeT 3HaUeHWe @myvar, © METOJT
myvar=, KOTOPBII TTO3BOJIsIET U3MEHUTD 3HAUEHNE TOU ke mepeMeHHol. MeTobl attr_
reader W attr_writer CO3/IAI0OT COOTBETCTBEHHO BEPCHM METOJIOB JJOCTYTA K aTpuOyTy
JUISL YTE€HUS U JIJIST U3MEHEHUsI.

BHyTpH METO0B 9K3EMILISIPA, OIPEAeIeHHBIX B KJIACCe, MOKHO IIPU HEOOX0AUMOC-
TH TI0JIb30BATHCS MEPEMEHHON self. DTO IPOCTO CChLIKA Ha 00BEKT, OT UMEHH KOTOPO-
T'O BBI3BAH METO/[ 9K3EMILIISIPA.
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Jl71st yripaByieHusT BUIMMOCTBIO METO/IOB KJIACCA MOYKHO TTOJTh30BATHCST MOTM(UKA-
TOpaMM private, protected v public. (IlepeMeHHbIe 9K3eMILIsIpa BCETa 3aKPbIThI, 00-
pamnarbcs K HUM U3BHE KJIACCa MOKHO TOJIBKO € TOMOIIBIO METO/IOB joctyta.) Kaxipiii
MoinUKATOP TPUHUMAET B KaUecTBe MmapaMeTpa CUMBOJI, HAIPUMeED : foo, a €CJIN OH
OTIYIIIEH, TO JIEHCTBUE MOJU(DUKATOPA PACITPOCTPAHSETCS Ha BCE TIOCTENYIONIIE OTpe-
JeseHus B kiacce. [Ipumep:

class MyClass

def methodl
#

end

def method?
#

end

def method3
#
end

private :methodl
public

:method?2
protected :method3

private

def my_method
#
end

def another_method
#
end

end

B aTom kacce MeTon methodl 3aKPBITEIH, method2 OTKPBITHIN, a method3 3aIUIICH-
ubiii. [TockosbKy majee BBI3BIBACTCS METO] private 6e3 mapamMeTpoB, TO METOBI my_
methodLIanother_method6yﬂyTSaKpHTbmHL

YpoBeHb JocTyIa public He HYKAAeTCsl B OObSICHEHUX, OH He HaJlaraeT HUKaKuX
OTPaHWYEeHUI HU Ha JIOCTYIl K METO/LY, Hi Ha €r0 BUAMMOCTb. YPOBEHb private O3HA-
YaeT, YTO METOJL IOCTYIEH UCKJIOUUTENbHO BHYTPH KJIACCA WU €T0 TIO/IKJIACCOB U MO-
JKET BBI3BIBATHCS TOJIBKO B «(YHKITMOHAIBHOU (hOpMe» OT MMEHU self, MpUYEM BbI-
3BIBAMOIINN 00BEKT MOKET YKA3bIBATHCS SIBHO WU MOPA3yMEBATHCS HESIBHO. YPOBEHB
protected O3Ha4aeT, 4YTO METO/] BbI3bIBACTCA TOJIbKO BHYTPHU KJjlacCa, HO, B OTJINUKUE OT
3aKPBITOrO METO/A, He 0043aTeIbHO OT UMEHH self.
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[To ymosganmio Bce onpesieieHHbIE B KIacce METOBI OTKPBITHL. Vckiouenne co-
CTaBJIgeT JINIIb initialize. MeTobl, onpesesieHHble Ha BEPXHEM YPOBHE ITPOTPaMMBbI,
TOJKE [0 YMOIYAHUIO OTKPHITBL. ECI 0HYM 00 bABIECHBI 3aKPBITHIMI, TO MOT'YT BBI3bIBATh-
s TOJIbKO B (DYHKITMOHATBHOH (hopme (Kak, HallpuMep, MeTO/IbI, OTTpe/ieJieHHbIE B KJTac-
ce Object).

Knaccosr B Ruby camu sBIstioTest o6bekTaMy — 9K3eMILIIPAMK MeTakjiacca Class.
Kiacepl B 9TOM SI3bIKE BCeria KOHKPETHBI, a0CTPAaKTHBIX KJIAcCoB He cytecTByer. O1-
HAKO TEOPETUYECKN MOKHO PEATM30BaTh U aOCTPAKTHBIE KJIACCHI, €CJIM BaM 9TO JIJIS Ye-
T0-TO TIOHAIOGUTCS.

Kiace object siBaisgercs kopHeM nepapxui. OH MPeoCcTaBIseT BCE METOIbI, OTIpe-
JleJIeHHbIe BO BCTPOEHHOM MOJYJIe Kernel.

Yro6bl CO3ATh KJIACC, HACAEAYIOMIUT IPYTOMY KJIACCY, HY/KHO TIOCTYTIUTD CIIE/y-
I0IUM 00Pa3OM:

class MyClass < OtherClass

#
end

[ToMrMO MCTTOB30BAHNS BCTPOEHHBIX METO/IOB, BIIOJTHE €CTECTBEHHO OTPEIEINTD
1 cobeTBeHHbIE THGO TIEPEOTPeIenTh yHACAe0BaHHbIe. Ecn ompenensieMbIii MeTojt
HUMeeT TO JKe UMSI, UTO U CYNIECTBYIOIINIA, TO CTapbIil MEeTO/] 3aMelnaeTcs. Eciim HOBBII
METOJT JI0JKEH 00PATUTHCS K 3aMEIIEHHOMY UM «POUTETbCKOMY» MeTojty (Tak ObiBa-
€T YacTo ), MOKHO BOCITOJIb30BATHCS KJIIOUEBBIM CJIOBOM super.

ITeperpyska ormmepaTtopoB, CTPOTO TOBOPSI, HE SIBJISIETCST HEOTHEMIEMOH 0COOEHHOC-
b0 OOII, HO 9TOT MeXaHM3M 3HAKOM TIporpaMMmucTaM Ha C++ 1 HEKOTOPBIX JAPYTUX
st3bikax. [TocKOMbKY GOJBIIMHCTBO OTepaTopoB B Ruby Tak wiv nHave sBASIOTCS Me-
TOJIAMU, TO He I0JKEH BBI3BIBATD YIUBJICHUS TOT (DAKT, UTO UX MOKHO MEPEOTIPEIEIATH
WJTH OTIPEJIeJISITh B [TOJIb30BATENbCKUX KaaccaX. [lepeorpeesisite ceMaHTHKY OTieparo-
pa B CYIIECTBYIOIIEM KJIacCe PEIKO MMEeET CMBICJI, 3aTO B HOBBIX KJIacCax oTpe/esieHIe
01IepaTopoB — 0OBIYHOE JIEJIO.

Mo:xHO co3naBaTh CHHOHUMBI METOZOB. JlJIsi 5TOTO BHYTPH OIpe/iesieHHs KIacca
MPEZIOCTABIISETCS TAaKOW CHHTAKCHC:

alias newname oldname

Yucsio mapaMeTpoB OyIeT TaKUM e, KaK JJIst CTAPOr0 UMEHH, U BBI3bIBATHCSI METO/I-
CUHOHWUM GyieT ToUHO Tak ke. O6paThTe BHUMAHUE HA OTCYTCTBYE 3aTISITON; alias —
3TO He UMS MeTOo/a, a KIodeBoe c1oBo. CyIiecTByeT METOZ ¢ MMeHeM alias_method,
KOTOPBIN BeJieT cebst aHaJIOTHYHO, HO B CJIy4Yae ero MpUMEHEHUs TTapaMeTphl JI0JKHbI
Pa3IEATLCS 3ATSITHIMI, KAk U JJIST JII0O0TO IPYTOTO METO/A.

1.3.5. MeToab! n aTpnoyTHI
Kax mMbI yske BUIEIH, METO/BI OOBIYHO UCTIOIB3YIOTCS B COYCTAHUN C TPOCTHIMI 9K3EM-
TISIPAMF KJTACCOB 1 TTEPEMEHHBIMU, TPUYEM BBI3BIBAIOIINI OOBEKT OTAESIETCS OT UMe-
HU METOJIa TOUYKOH (receiver.method). Eciim umMs MeTosia sSiBJigeTcd 3HAKOM IpernHa-
HUSI, TO TOYKA OMYCKAETCsA. Y METOJIOB MOTYT OBITh apTyMEHTHI:

Time.mktime (2000, "Aug", 24, 16, 0)
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HOCKOJIBKy Ka’X/10€ BbIpaKE€HHE BO3BPAIA€T 3HAYCHNE, TO BBI3OBBI METO/I0B MO-

TYT CIEIUIATHCA:
3.succ.to_s
/(X.z).*?(x.2).*?/.match("x1z_la3_x2z_1b3_").to_al[l..3]
3+2.succ

OTMeTuM, 94TO MOTYT BO3HUKATh HpO6JI€MbI, €CJIU BbIpaskeHue, siBJIdioleecs pe-
3yJbTaTOM CHECIJIEHUS, UMEET TUII, KOTOprfI HE MMOAAEPKNBaAET KOHerTHbeI METO/.
Tquee, IIpn olnpeAe/JIeHHbIX YCJIOBUAX HEKOTOPbIE METO/bI BO3BPAll[alOT nil, a BbI-
30B JIIO6OI‘O MeETOZa OT UMEHU TaKOro O6BEKTa IIpUBE/ET K OI.HI/I6Ke. (KOHCLIHO, nil —
HOJIHOIIEHHBII 00BEKT, HO OH He 00J1aaeT TeMU e METOJAaMU, UTO U, HallpUMED, Mac-
CUB.)

HekoTopbiM MeTOJIaM MOKHO TiepefiaBaTh OJIOKU. ITO BEPHO [T BCEX MTEPATO-
POB — KaK BCTPOEHHDIX, TaK 1 OIIPEJAE/I€HHBIX ITOJIb30BATEJIEM. Biox O6bI‘{HO 3aKJro4ya-
eTcsl B ollepaTopHble CKOOKH do-end mii B purypHbie ckoOku. Ho ox He paccmarpuBa-
€TCA TaK JKe, KaK IIPpeAIIeCTBYIONInEe eEMY ITapaMeTPbl, €CJIN TaKOBbI€ CYIIECTBYIOT. Bot
IIpUMeEP BbI30Ba METO/1a File.open:

my_array.each do |x|
some_action
end

File.open(filename) { |f| some_action }

VMeHoBaHHbBIE TTapaMeTPhl Oy Iy T IOAAEPKUBATHCS B MOCAEAYIOIUX Bepeusix Ruby,
HO HAa MOMEHT pa60TbI HaJl 9TOW KHUTO e1lle He MO/I/IeP>KUBAINCh. B sa3bike Python OHU
Ha3bIBaIOTCA KJIIOYEBbIMU apTyMEHTaMU, CaMa 1/ied BOCXOAUT €IIE K SA3BIKY Ada
MeTobt MOTYT TPUHUMATH TTEPEMEHHOE YN CJI0 APTYMEHTOB:
receiver.method(argl, *more_args)

B maHHOM CJyuae BBI3BaHHBII METOJ TPAKTYET more_args KaK MACCHB U 00paliaeT-
Cs1 C HUM, Kak ¢ Jito0bIM IpyruM MaccuBoM. Ha caMoMm Jiesie 3Be3/104Ka B crucke (op-
MaJIbHbBIX TIapaMeTpoB (Tepe]] MOCTAeHUM WU e[UHCTBEHHBbIM TaPaMEeTPOM) MOJKET
«CBEPHYTbH» ITOCJIEJOBATEJIbHOCTD (baKTI/I‘IeCKI/IX TITapaMeTpOB B MaCCHUB:
def mymethod(a, b, *c)
print a, b
c.each do [|x| print x end
end

mymethod(1,2,3,4,5,6,7)

# a=1, b=2, c=[3,4,5,6,7]

B Ruby ecTb BO3MOKHOCTH OTIPENEATH METOBI HA YPOBHE 00beKTa (a He KJac-
ca). Takue MeTOIbI HAa3bIBAIOTCS CUHTJICTHBIMU; OHU TIPUHAJJIEKAT OTHOMY-€IMHCTBEH-
HOMY OOBEKTY U He OKa3bIBAIOT BJUSHUS HU HA KJIacC, HU Ha €ro cyIlepKaacchl. Takast
BO3MO’KHOCTb MOJKET OBITh MOJIE3HA, HAITPUMED, IPK pa3paboTKe rpauuecKux MWHTEP-
(eiicos mosb3oBaTessA: YTOOBI ONPEAETUTD IEHCTBUE KHOTIKH, BB 33/1a6Te CHHTJIETHBI
METO/L LI IJAHHOHN U TOJIbKO JJAHHON KHOIIKH.
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Bor TIpUMeEp OoIpeieJIeHnA CUHTJIETHOTO MeToda /1711 CTPOKOBOTO oObeKTa:

str = "Hello, world!"
str2 = "Goodbye!"

Iunamuueckme acnextsl Ruby

def str.spell
self.split(/./).join("-")

end
str.spell # "H-e-1-1-0-,- -w-o-r-1-d-!"
str2.spell # Ommbxa!

VmeiiTe B BULY, 4TO METOJL OIIPEAEISAeTCs it 00beKTa, a He JJIsk IePEMEHHOI.

TeopeTHvecKu ¢ OMOIIBIO CHHIJIETHBIX METOIOB MOKHO OBLIO OBI CO3/1aTh CHCTEMY
00beKTOB Ha Gase MPOTOTUIIOB. ITO MeHee pacipocrpanertas hopma OOIT Ges kiac-
coB’. OCHOBHOW CTPYKTYPHBIN MEXaHM3M B HEW COCTOUT B KOHCTPYUPOBAHUHU HOBOTO
00BeKTa IIyTeM KMCIOJIb30BaHKs CYLIECTBYIONIEr0 B KauecTBe 00pasiia; HOBbII 00beKT
BezieT ce0s1 KaK cTapblii 3a MCKJIIOUEHEM TeX 0COOEHHOCTEN, KOTOpbIe ObLIN TIepPeolIpe-
JiesieHbl. TeM caMbIM MOJKHO CTPOUTH CUCTEMBI HA OCHOBE TTPOTOTHUIIOB, & HE HACJIe/I0Ba-
Hust. XOTs y HAC HET OIIbITa B 9TOM 00JIaCTH, Mbl I10JIaraeM, 4YTO CO3JaHue TaKOW CUCTe-
MBI [IO3BOJINJIO ObI TIOJIHEE PACKPBITh BOZMOKHOCTH Ruby.

1.4. AvHamuyeckue acnektbl Ruby

Ruby — nuHaMuYecKuii I36IK B TOM CMBICJIE, YTO OOBEKTHI 1 KJIACCHI MOKHO U3MEHSITh
BO BpeMs BbinosiHeHus1. Ruby 1o3BoJisteT KOHCTPYUPOBATh ¥ MHTEPIPETUPOBATH (hpar-
MEHTBI KOJIa B XOJI¢ BBITIOJTHEHUS CTATUYECKN HANTMCAHHON MporpamMMmbl. B HeM ecThb
xUTpoyMHbIH API oTpaskeHus1, ¢ MOMOIIBIO KOTOPOTO TPOrpaMMa MOKET MOJIy4aTh UH-
dhopmaruio o cebe caMoil. ITO MO3BOJISIET CPABHUTEIBHO JIETKO CO3/IaBaTh OTIAIUNKH,
POGUINPOBIIIUKY U PYTHE TOA0OHBIC HHCTPYMEHTBI, & TAKKe TIPUMEHSITh HETPUBH-
aJIbHBIE CTTOCOOBI KOJMPOBAHMSL,

Hasepnoe, 910 camas TpyiHas Tema /i IPOrpaMMUCTa, IPUCTYIAIONIETo K U3yye-
o Ruby. B ranHOM pasiesie Mbl BKpaTiie pacCCMOTPUM HEKOTOPBIE CJIE/ICTBUS, BbITE-
Kalolue n3 JMHAMUYECKOH IPUPO/ILI S3bIKA.

1.4.1. KogupoBaHue BO BpeMs BbINOIHEHUS

Mpr1 yoxe ynmoMuHaAIU TUPEKTUBHI load M require. BaskHO MOHNMATh, YTO 3TO HE BCTPO-
€HHble TIPEe/IJIOKEHUS U He YIPABIAIONINEe KOHCTPYKIIMHU; Ha CAMOM JieJjie 3TO METO/IbI.
[ToaToMy X MOKHO BBI3BIBATD, TIepe/[aBast TepeMeHHbIe MJTH BRIPAKEHUS KaK mapaMeT-
PbI, B TOM umcJe ycsaoBHO. CpaBHUTE € IMPEKTUBOM #include B si3bikax C u C++, koTo-
past 06pabarbiBaeTcs BO BPEMS KOMITISIIIAM.

Koa MO’kHO cTpOUTh M UHTEPIIPETUPOBATH TI0 YACTSAM. B KauecTBe HECKOJIBKO UC-
KYCCTBEHHOTO TIpUMePa PAaCCMOTPUM TTPUBEACHHBIN HIKE METOJ calculate W BBI3bIBA-
IOIIHIT €r0 KOJI:

def calculate(opl, operator, op2)
string = opl.to_s + operator + op2.to_s

* Tummanstit mpumep — a3bik JavaScript (pum. nepea.)
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# IlpenmonaraeTcsi, 4YTO operator - CTpPOKa; IIOCTPOUM IJIMHHYD
# CTPOKY, COCTOSIy M3 OIlepaTopa M OIepaHOB.

eval (string) # BEUMCIISIEM ¥ BO3BpallaeM 3HadYeHNe.
end
@alpha = 25
@pbeta = 12

puts calculate(2, "+", 2) # TleuaTaercs 4
puts calculate(5, "*", "Qalpha") # IlegaTaercs 125
puts calculate("@beta", "**", 3) # IleyaTaercs 1728

BOT'HlH«?Hﬂeﬂ,ﬂOBeﬂeHHaﬂiHyTb.HH,Hezu)a6cypﬂa:HporpaMmulsaHanIHBaery
I10JIb30BaTEJIA UM METO/1Aa U OJHY CTPOKY KOJ1a. 3aTeM 3TOT METO/ OIIpeesIeTCsI U BbI-
3bIBACTCA:

puts "lMsa mMeToma: "
meth_name = gets
puts "Crpoka koma: "
code = gets

string = %[def #{meth_name}\n #{code}\n end] # CTpouM CTPOKY .
eval (string) # OnpenernseM MeToO[n.
eval (meth_name) # BLIBEIBAEM METO[I.
3auacTyio Heo6XOIMMO HAIKCATh IIPOrPaMMYy, KOTOpas MorJa Obl paboTaTh Ha pas-
HBIX IIaThOPMaxX WK [IPU PasHbIX YCIOBHIX, HO IIPU 9TOM COXPaHUTh 001l Habop
NCXOAHbBIX TEKCTOB. IIJIH 9TOro B a3bike C NIPUMEHAIOTCA TUPEKTHUBBI #ifdef, HO B Ruby
BCe ompeaeneHnda NCIIOJTHAIOTCA. He CYHIECTBYET TAKOI'O ITIOHATUS, KaK «3Tall KOMIIN-
JIATWUNY; BCE KOHCTPYKIIMU AUHAMUYECKHUE, a HE CTATUYECKUE. HO3TOMy UL IPUHATUA
pelieHuns Takoro poia Mbl MOKEM IIPOCTO BBIYUCJIUTD YCIOBUE BO BPEMs BBIIIOJIHEHU:
if platform == Windows
actionl
elsif platform == Linux
action2
else
default_action
end

Komneuno, 3a Takoe KoupoBaHue MPUXOIUTCS PACIIAYMBATHCS HEKOTOPHIM CHIKE-
HUEM TIPOU3BOIUTETLHOCTH, TIOCKOJIbKY MHOT/IA YCJIOBUE BBIUUCISIETCS MHOTO pa3. Ho
PacCCMOTPUM CJIEAAYIONINI TIPUMEP, KOTOPBIH IeJIaeT TPaKTHUECKU TO JKe CaMOe, OJTHAKO
BeCh IIaT(OPMEHHO-3aBUCUMBII KOJI TOMEIIEH B OJIUH METO/I, UMsI KOTOPOTO OT TLjIaT-
(hopmbl He 3aBUCUT:

if platform == Windows
def my_action
actionl
end
elsif platform == Linux

def my_action
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action2
end
else
def my_action
default_action
end
end
TakuM crrocobOM MbI JOCTUTAEM KeJIaeMOTO pe3yJabrara, HO YCJIOBUE BbIYUCJISAET-
s TOJIBKO o1H pas. Korza mporpaMma BbI3OBET METOJ my_action, OH yske OyzaeT mpa-
BHUJIBHO OITPE/IEJICH.

1.4.2. OtpaxeHue

B sasbikax Smalltalk, LISP u Java peanusoBana (¢ pasHOH CTENEHbIO TIOJHOTHI) HIest
pedIIeKCUBHOTO TIPOTPAMMUPOBAHMS — AKTUBHAS CPeJla MOXKET OTIPAITIBATE CTPYKTYPY
06BEKTOB U PACIUPATH MO0 MOAU(PUIIUPOBATH UX BO BPEMST BBITIOJHEHUSL.

B a3bike Ruby nmeercst paszsuras mojiepskka OTpasKkeHust, HO BCE 5Ke OH He 3aXO/UT
Tak gaseko, kak Smalltalk, rae gae yrpasisitonne KOHCTPYKIIUH SBASIOTCST 00beKTa-
mu. B Ruby ynpasisiioniie KOHCTPYKIIUU U OJIOKU HE TIPECTABISIIOT COO0H OOBEKTEL
(O6BEKT Proc MOJKHO HUCIOJIB30BATD JIJIsI TOTO, YTOOBI IPEACTABUTH GJIOK B BU/IE 00bEK-
Ta, HO YIPABJSIOIINE KOHCTPYKIIMU 0ObEKTaMU He OBIBAIOT HUKOT/IA.)

[l onpe/iesieHns TOTo, UCTIOJIb3YeTCs JIM UACHTU(MUKATOP C TAHHBIM UMEHEM, CITYKUT
KJTI0UEeBOE CJI0BO defined? (oOparuTe BHUMAHKE Ha BOTIPOCUTEIBHBIN 3HAK B KOHIIE CJIOBA):

if defined? some_var

puts "some_var = #{some_var}"
else

puts "llepeMeHHas some_var Heu3BeCcTHa.'"
end

AHaTOTHYHO MeTO/ respond_to? BBISCHSIET, MOXKET JI OOBEKT OTBEYATh Ha BHI3OB
YKa3aHHOTO MeTo/ia (TO €CTh ONPEIETIEH JIM JAHHBIN METOJL JIJIst IAaHHOTO 00bekTa). Me-
TOJL respond_to? OlIpe/eJIeH B KJjlacce Object.

B Ruby 3anpoc nxbopmarii o Tutie Bo BpeMst BLITOTHEHS MOANEPKUBACTCSI OUeHb
nostHo. TuI win kirace 00beKTa MOKHO OIPE/IETUTh, BOCIIOIb30BABIIICH METOIOM type
(13 Kiacca Object). MeTos is_a? COOBIIAET, MPUHAJIEKUT JI OOBEKT HEKOTOPOMY
KJ1accy (BKJIIOYAs U €0 CYIIEPKJIACCHL); CHHOHMMOM CIIYKUT UM4 kind_of?. Hanpumep:

puts "abc".class ""

puts 345.class
rover = Dog.new

# IlewaTaeTcs String
# IeuvaTaeTcs Fixnum

print rover.class # IewaTaeTcs Dog
if rover.is_a? Dog

puts "KoHeyHO, 4gBiugeTcs."
end

if rover.kind_of? Dog
puts "Illa, Bce eme cobaxa."
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if rover.is_a? Animal
puts "Ia, OH K TOMYy Xe ¥ XMBOTHOE."
end

Mo:kHO TIOTYIUTD TIOJHBIN CITUCOK BCEX METO/IOB, KOTOPBIE MOKHO BBI3BATH JIJIS
JTAHHOTO 06beKTa. st aTOTO npeaHasHavyeH MeTo/ methods U3 KJjlacca Object. Nmerorest
TaKJKe eTo BapMaHThI private_instance_methods, public_instance_methods 1 T. .

AHaJIOTUYHO MOKHO Y3HATh, KAKUE MTEPEMEHHbIE KJIACCa UJTU 9K3EeMILJISIPA ACCOIUN-
poBambl ¢ faHHbIM 00bekToM. ITo camoit ipupoge OOII B IepeuyHn METOAOB U IIepeMeH-
HBIX BKJIIOUAIOTCS T€, 4TO OIPEAEIEHDI KaK B KJIACCE CaMOro 0O0bEKTa, TaK U BO BCEX €r0
cymnepkiaccax. B xmacce Module mMeeTcS METOJ] constants, MO3BOJSIONINN TTOTYIUTH
CIIMCOK BCEX KOHCTAHT, OIIPE/ICJIEHHBIX B MOJLYJIE.

B kiacce Module ecTh MeTOJl ancestors, BO3BPAIIAONINN CITMCOK MOJLyJIei, BKIIO-
YEHHBIX B JAHHBIN MOYJib. B 3TOT CIMCOK BXOAUT U CaM JAHHBIN MO/YJIb, TO €CTh CITH-
COK, BO3BPAI[a€MBIil BBI30BOM Mod.ancestors, COEPKUT 0 KpaliHel Mepe 2JIeMeHT
Mod. B 3TOT cMCOK BXOJAT HE TOJBKO POAUTEIBCKIE KIacchl (0TOOpaHHBIE B CHITY Ha-
CJIEI0OBAHMS ), HO M «POAUTEIbCKIE» MOLYIN (OTOOpAHHbBIE B CUJLY BKJIIOYEHMUS ).

B kiacce Object ecTh METOJ superclass, KOTOPbIN BO3BPAIIAET CYIIEPKIACC 00beK-
Ta mim nil. He mmeeT cymepkiacca JIUIb Kacc Object, ¥, 3HAYUT, TOJBKO /IJIsI HETO MO-
5KeT ObITh BO3BpAIIEH nil.

MoumyJib Object Space MIPUMEHSIETCS AJIS HOJTYUEHUsI JOCTYTIA K JTI000MY <KHBOMY»
00bexTy. MeTon _idtoref mpeobpasyer WAeHTH(HUKATOP 0OBEKTa B CCHUIKY Ha HETO;
MOKHO CUMTATh, YTO STO OIepalrsl, 0OpaTHas TOH, YTO BBIIIOJHAET JBOETOYME B HAUaIe
umeHu. B Mojysie Object Space ecTh TaksKe UTEPATOP each_object, KOTOPHIiL mepebupa-
eT BCe CYILECTBYIOIIME B IaHHbI MOMEHT 00bEKTbI, BKJIIOUAsi U T€, 0 KOTOPBIX MHBIM 00-
pasoM y3HaTh HeBO3MOKHO. (HamoMHIM, 4TO HEKOTOPbIe HeEU3MeHsIeMble 0ObEKThI He-
GOJIBIIIOTO PasMepa, HAlpUMeEp TIpUHAJJIeKAIIIE KJaccaM Fixnum, NilClass, TrueClass
U FalseClass, HE XPAHSITCS B Kyde U3 COOOPasKeHU I ONITHMU3AIIIH. )

1.4.3. OtcyrcTByIOIME METOADI
ITpu BBI3OBE MeToMa (myobject .mymethod) Ruby wier monMeHOBaHHBIN METOJ B CJie-
JIYIOIIEeM TTOPSIIKE:

1. CuHrIeTHbIE METO/IBI, OIIPEAETICHHbBIE 1/ 00bEKTa myobject.
2. Mertozpl, ollpeneieHHble B Kaacce 00beKTa myobject.
3. Meropl, onpeeieHHbIe B IPeAKax Kaacca 00beKTa myobject.

Ecim naiiti MeTo1 mymethod He yaaercs, Ruby umier MeTos ¢ umenem method_missing.
Ecsm on onipezienien, To eMy TiepeiaeTcst UMst OTCYTCTBYIOIIEro MeTo/a (B BUIEe CHMBOJIA)
U BCe Tiepe/laiHble eMy [apaMeTpbl. DTOT MEXaHU3M MOXKHO IIPUMEHSITh JIJIsI IMTHAMUYEC-
KOii 00pab0TKI HEM3BECTHBIX COOOILEHNI, II0CTAHHbBIX BO BPEMSI BBIIIOJIHEHSL.

1.4.4. Coopka mycopa
VIIpaBJIsITh TAMSITHIO Ha HIU3KOM YPOBHE TPYTHO U YPEBATO OMIUOKaMIL, 0COOEHHO B TAKOM
JAMHAMUYHOM OKPY’KeHUH, Kakoe cosgaer Ruby. Hanmnune mexanusma c6opku Mycopa —

BECOMOE MPEUMYIIECTBO. B Takux si3bikax, kak C++, 3a BblieIleHHE 1 0CBOOOKICHIE T1a-
MSITU OTBEYaeT IPOrpaMMHUCT. B GoJiee MO3MHUX sI3bIKaX, HATpUMep Java, aMsiTh OCBO-
Goskaercst coopImKoM Mycopa (Koria 00beKT MOKUIAET 06JIaCTh BUUMOCTH).

SIBHOE ylpaBJieHUEe TTaMATbIO0 MOKET TIPUBOAUTH K ABYM BuaaM omuOok. Ecim
OCBOOOJKIAETCS TAMSITh, 3aHSATast 00BEKTOM, Ha KOTOPBIH €IIle €CTh CCHLIKHU, TO TPH 0~
CJIEIYIOIIEM JIOCTYTIE K HEMY 0OBEKT MOJKET OKa3aThCsl B IPOTHBOPEUUBOM COCTOSTHHH.
Taxk HasbIBaEMbIE GUCAUUC YKA3AMEU TPYIHO OTIAKUBATH, TOCKOJIbKY BbI3BAHHBIC MU
OIIMOKY YaCTO TPOSIBIISIIOTCS TATIEKO OT MECTa BOSHUKHOBEHUSI. YTEUKa MAMSITH UMe-
€T MeCTO, KOr/ia He 0CBOGOKIAeTCS 0OBEKT, Ha KOTOPBIH GOJIbIIe HUKTO HE CChLIAeT-
cst. B aToM coryuae mporpamma morpebuisieT Bee 6oJibliite U GoJIbliie MaMsITH U B KOHeU-
HOM CYeTe aBapUIHO 3aBEPIIAETCS; TAKUE OIIMOKM NCKATh TOXe TPy AHo. B a3bike Ruby
JUIST OTCTEKUBAHUS HEMCTIOMB3YEMBIX OOBEKTOB U OCBOOOKICHNUST 3aHITON UMY TTaMsI-
TH TIPUMEHSIETCST MEXaHU3M cOOpKH Mycopa. [lyist TeX, KTo B 3TOM pasdupaercsi, 0T™Me-
TUM, 4TO B Ruby HcIoIb3yeTest alropUT™ MOMETKH U yIaJIeHNs, a He MOjICUeTa CChIIOK
(y mocsieTHeTo BO3HUKAIOT TPYAHOCTH PH 06pabOTKe PEKYPCUBHBIX CTPYKTY).

Cb6opka Mycopa BJedeT 3a cO60i HEKOTOPOE CHIKEHUE TIPOU3BOIUTEIbHOCTU. MO-
nysb GC mpejocTaBiisier orpaHUvYeHHbIE CPEJCTBA YIIPABJIEHMs], TI03BOJISIONIIE PO-
IPaMMHUCTY HACTPOUTD €0 paboTy B COOTBETCTBHUY C HY KIaMU KOHKPETHOMN MTPOrPAMMBIL.
MoxHo Takske onpeaenth ynctuabiinka (finalizer) o6bekra, HO 9TO yKe TeMa st
«TpoABUHYTHIX> (cM. pasmen 11.3.14).
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1.5. MoTpeHnpynTe CBOIO UHTYULMIO:
4yTO cnepyeT 3anoOMHUTb

Ha/t[o YECTHO TIPU3HATDHCA: «BCE€ CTAHOBUTCA MHTYUTUBHO ACHBIM TIOCJIE TOTO, KaK O-
Mellib». JTa UCTUHA U COCTABJISIET CYTh JAHHOTO pasjielia, MOCKoJIbKy B Ruby Hemamo
0COOEHHOCTEH, OTINYAIONINX €0 OT BCETO, K YeMy TIPUBBIK TPOrPAMMUCT Ha OJHOM U3
TPAAUITUOHHBIX SA3BIKOB.

Kro-To 13 untaresieii pemuT, 4To He HYKHO 3Psl TPATUTh BPEMSI HA TIOBTOPEHUE 13-
BeCTHOTO. EC/i BBl U3 MX YKCIIa, MOKETE POITYCTUTh PA3/IEJibl, COAEPKAHUE KOTOPHIX
Ka’XKeTCs BaM O4YEBU/IHBIM. HpOFpaMMI/ICTbI NMET HCO[[I/IHaKOBbHL/,I OIIBIT; UCKYIIECHHbIC
nosbzosatesin C u Smalltalk BoctipumyT Ruby coBcem no-pasnomy. Bripouem, Mbl Ha-
AeeMCd, YTO BHUMATEJIbHOE IMTPOYTEHUE TTOCICAYIOMNX PA3/1€/JI0B ITOMOKET MHOTUM YH -
TaTeJsIM PazodPaThCs B TOM, 4To ke Takoe Iyt Ruby.

1.5.1. CunTtakcuc

Cunrakcnyecknii anasmsarop Ruby cmoxen n ckmonen mpomatsh Maorue orpexu. On
IIBITAETCA ITOHATD, YTO XOTEJI CKAa3aTb IIPOI'PAMMMUCT, a HE HaBA3bIBATb €EMY JKECTKUE ITpa-
susia. Ho K TakoMy T10BeJIeHUIO HAJIO ellle TPUBBIKHYTh. BOT 1epeders Toro, uTo ciey-
eT 3HaTh 0 cuHTaKkcuce Ruby.

@ CkobOxu IIpU BbI3OBE METO/0OB, KaK ITPaBNJIO, MOJKHO OITYCKaTb. Bce cjaeaytouime
BbI3OBbBI /10Ty CTUMBbI:

foobar
foobar ()
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foobar (a,b,c)
foobar a, b, ¢

Kouib ckopo ckoOKM HEOOsI3aTeNIbHbI, YTO O3HAYAET TaKast 3auCh: x y z? Oka-
3bIBAETCS, BOT UTO: «BBI3BaTh METO/1 v, IEPE/IaB €My IapaMeTp z, a Pe3yJIbTar Iie-
penaTh B BUJIE TAPAMETPa METOLY x.»> VIHBIMU CJIOBaMU, x (v (z) ).

I10 noBesiene B GyaytiemM nameHuTcss. CM. 00Cy KIeHIe TOITUIECKOTO PEKI-
Ma B pazjesie 1.6 auxe.

[TonpobyeM nepenaTh METOLY XOIIL:

my_method {a=>1, b=>2}

ITO NPUBENET K CUHTAKCUIECKON OIMMOKe, TIOCKOJIbKY JieBasi (hurypHast CKoO-
Ka BOCIIPUHUMAETCsT Kak Havyasio 6J10Ka. B maHHOM ciryuae cKOOKH HeOOXO MBI
my_method ({a=>1, b=>2})

[Ipeanososkum Terepp, YTO X1 — €/IMHCTBEHHBIN (MU TIOCJIEHWI ) TTapaMeTp
Metoja. Ruby cHucxoanTessHo pasperaer omyckarh (GUrypHbie CKOOK:
my_method (a=>1, b=>2)

Kro-to YBUAUT 3/1ECH BbISOB METOa C UMEHOBAHHBIMU TTapaMETPaAMU. 910 0OMaH-
YMBOE BIIeYaTJI€HNE, XOTA HUKTO HE 3allpEllaeT IPUMEHATDH HOHO6HyIO KOHCTPYKIMIO 1
B TaKOM CMBICJIE.

©® Ectbu Apyrue cjaydau, Korja NpolyCcKn MMEIT HEKOTOPOE 3HaYCHUE. Haan/I-

Mep, Ha IIePBBIH B3TJIsA]] BCE YeThIPe BBIPAKEHUST HUKE O3HAYAIOT O/IHO U TO Ke:

X =y + z

X = ytz
X =yt z
X =y tz

Ho axkrrnyecku sKBUBaJIEHTHBI JIKIITH [IEPBbIe TPH. B 4ueTBEpTOM Ke ciydae aHa-
JIM3AaTOP CYUTAET, YTO BBHI3BAH METO/I y € TapameTpoM +z! U BbigacT coobiienue
06 ombKe, Tak Kak METO/A C IMEHEM y He cyTiecTByeT. Mopasib: mob3yiitech
rpobesiaMu pasyMHoO.

AHAJIOTUYHO x = y*z — 9TO YMHOKEHUE v Ha z, TOTJIa KAK X = y *z — BBI30B Me-
TO/a y, KOTOPOMY B KauecTBe MapaMeTpa MepeaaeTcst PaciimpeHne MacCuBa z.

B umenax ngenTGuUKaTOpOB 3HAK MOAUYEPKUBAHUS _ CIMTAETCS CTPOUHOI OYK-
Boit. Cire1oBaTeIbHO, UMt MIEHTH(MUKATOPA MOJKET HAUMHATHCSI ¢ 9TOTO 3HAKA,
HO Takoil nAeHTUGUKATOP He OY/IeT CUMTATHCA KOHCTAHTOM, Iake eCJIu CIIe/yio-
mas OyKBa IPOIMCHASL.

B nuneiinoit mocienoBaTeibHOCTH BAOKEHHBIX MPEATOKEHUHN i f TPUMeHsIeTCs
KJIIOUEBOE CJIOBO elsif, a He else if MM elif, KaK B HEKOTOPBIX APYIUX S3bI-
Kax.

Kirrouessie ciioBa B Ruby Hesrb3st HazBaTh MO-HACTOSIIIIEMY 3apE3ePBUPOBAHHbI-
mu. Ecsit MeToj1 BBI3BIBACTCST OT UIMEHU HEKOTOPOTO 00beKTa (M B APYTHX CITy-
Yasx, KOT/la He BO3HMKAET HEOJHO3HAYHOCTHU), MMSI METO/Ia MOXKET COBIA/ATh
¢ KJI04€eBbIM ¢JI0BOM. Ho mocTtytaiite Tak ¢ OCTOPOKHOCTBIO, He 3a0bIBast, UTO
porpamMMy Oy/IyT YUTATH JIO/IH.

[oTpeHupyiTe CBOIO MHTYMLMIO
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@ KiroueBoe ¢I0BO then (B MPEIJIOKEHUSAX 1f U case) HeoOs3aTebHO. Ecn Bam

KasKETCA, 4YTO C HUM IIpOrpaMMa ITOHATHEE, BKJTIOUaiiTe ero B Koz. To ke OTHO-
CUTCSI K CJIOBY do B ITUKJaX while muntil.

BOHpOCHTEJIbeIﬁ n BOCKJII/IHaTe]IbeHL/,I 3HAKU HE ABJIAIOTCA YaCThIO I/IIICHTI/ICl)I/I-
KaTopa, KOTOPbIN MOAM(DUIIUPYIOT, — UX CJEAYyEeT PAacCCMaTPUBATh Kak cydhuk-
cbl. Takum 06pasoM, XOTs MICHTU(DUKATOPBI chop W chop! CYUTAIOTCS Pa3JId-
HbIMMU, NCITOJIb30BAaTH BOCK]II/IH&TE]IBHBIﬁ 3HaK B JIIO6OM APYTrOM MECTE€ UMEHU HE
paspemnaercst. AHasorunato B Ruby ectb KoHCTpyKINs defined?, HO defined —
KJII0YEeBOE CJIOBO.

BuyTpu cTpOKU CUMBOJI PeleTKN # — MPU3HAK HAvaja BbIpaKeHUs. 3HAYNT, B
HEKOTOPBIX CIyYasX ero CJIeAyeT SKpaHUpoBaTh 00paTHON KOCOi 4epToi, HO
JIUTITH TOT[IA, KOT/IA CPa3y 3a HUM UIET CUMBOJ {, $ WJIHA Q.

IToCKOIBKY BOIPOCUTEIBHBINA 3HAK MOKHO A00aBJIATH B KOHEl MIEHTH(DUKA-
TOpa, TO CJlefyeT aKKypaTHO PacCTaBisTh MPOOEJbl B TEPHAPHOM OIlepaTope.
[Iycts, HanpuMep, uMmeeTcs nepeMeHHast my_flag, KOTOpagd MOXKeET IIPUHUMATD
3HAYeHUS true WIU false. Torma mepBoe U3 CIAEAYIONUX MPEIJIOKEHUN Tpa-
BUJIBHO, @ BTOPOE COAEPKUT CUHTAKCUYECKYIO OIIUOKY:

x = my_flag? 23 : 45 # TMpaBUIBLHO.

x = my_flag? 23 : 45 # CyHTarcuyeckas omubka.

Kon1eBoit Mapkep /1/1s1 BCTPOEHHON IOKYMEHTAINN He CJIe/lyeT CYuTaTh JeKce-
Moii. OH ToMeYaeT CTPOKY IeJIMKOM, TO3TOMY BCe HaXO/SMINecs B TOH ke CTPo-
Ke CUMBOJTBI He SIBJISIOTCST YACThIO TEKCTA TTPOTPAMMBbI, & TPUHA/IJIEKAT BCTPOEH-
HOMY JIOKYMEHTY.

B Ruby HeT npou3sBoJibHBIX GJIOKOB, TO €CTh HEJIb3si HAYaTh OJIOK B JIOOOM Mec-
Te, Kak B C. BJIoK# paspereHbl TOIbKO TaM, Tie OHU HYKHBI, — HAIIPUMEP, MOTYT
MPUCOEAMHATHCS K uteparopy. Vckimouenne coctaBiseT 6JI0K begin-end, KOTO-
PBIi MOJKHO YIIOTPEOJIATH MTPAaKTHYECKY BE3/JIE.

He 3a0bIBaiiTe, 4TO KJIOYEBBIE CJI0BA BEGIN U END HE NMEIOT HUYEro OOIIero ¢
begin 1 end.

[Ipu crarnyeckoil KOHKATEHAIIMH CTPOK TPUOPUTET KOHKATEHAIIUY HIKE, 4eM Y
BbI30Ba MeTo/a. Hanpumep:

str = "llepBass " 'second'.center (20) # IHpumveps 1 and 2
str = "Bropas " + 'second'.center (20) # maoT OOHO M TO Xe.
str = "IllepBas BTOpad".center (20) # Ipumeprs 3 and 4
str = ("llepBass " + 'BTopas').center (20) # maoT OOHO U TO Xe.

B Ruby ecTb HECKOJIBKO NICEBIOIEPEMEHHBIX, KOTOPbIE BBITJIAAAT KaK JOKaIb-
Hble TIepeMeHHble, HO IPUMEHSIOTCS 11 0CO0BIX Iesieill. DTo self, nil, true,
false, FILE__ W _ LINE_ .

1.5.2. MepcnekTuBbl NPOrpaMMMUpPOBaHUS

HasepHoe, kaxabiil, k10 3HaeT Ruby (ceroaHs), B IPOILIOM U3ydasl KU [10Jb30BAJICS
JPYTUMU SI3bIKAMU. JTO, C OJTHON CTOPOHBI, 0breryaeT nayuenue Ruby, Tak kak MHorHE
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CpeACTBa MOXOKHN Ha aHAJOTUYHBIC CPEACTBA B JIPYTUX SA3bIKaX. C leyl"OfI CTOPOHBI, Yy
POrPAMMUCTA MOKET BO3HUKHYTH JIOJKHOE TYBCTBO YBEPEHHOCTH ITPU B3TJIsI/IE HA 3HA-
KOMBIe KOHCTPYKIK Ruby. OH MOsKeT IPUiiTH K HEBEPHBIM BBIBO[AM, OCHOBAHHBIM Ha
TIPOIILIIOM OTTBITE; MOKHO HA3BATh ATO sIBEHUE «HaraskoM 9KCIIepTas.

Hewmasto criermasictoB nepexoaut va Ruby co Smalltalk, Perl, C/C++ u apyrux
S3bIKOB. O}KI/I[[B.HI/IH ITUX JHO[[ef/)I CUJIbHO Pa3/indaloTCd, HO TaK NJIM NHa4ye IIPUCYTCTBY-
ioT. [T09TOMY paccMOTpPUM HEKOTOPBIE BEIIH, Ha KOTOPBIX MHOTHE CITOTHIKAIOTCS.

Cunmsou B Ruby nipeicrasiisiercs 1e/1bIM 4uCIoM. DTO He CaMOCTOATEIbHbII THII,
Kak B Pascal, u He sxBuBasenT crpoku amunoi 1. B Gmmskaiiimem OyayieM Io-
JIO;KEHUE M3MEHUTCS M CUMBOJIbHAsI KOHCTaHTa CTaHET CTPOKOI, HO HA MOMEHT
HaIMCcaHMs JaHHOW KHUTH 3TOTO ellle He MTPOM30IILI0. PaccMoTpuM cieyoniit
dparmenr:

X = "Hello"

y = ?A

puts "x[0] = #{x[0]}" # IleyaTaercs x[0] = 72

puts "y = #{y}" # IlewaTaeTcs y = 65

if y == "A" # IlewaTaeTcs no
puts "yes"

else
puts "no"

end

He cymectByet 6yHeBCKOFO THhMa. TrueClass U FalseClass — 39TO JIBa Pa3HbIX
KJIacca, a eIMHCTBEHHBIMK MX DK3EMILIAPAMHU SBJSIOTCA O0OBEKTHI true U false.

Mmuorue OIIEPAaTOPhbI B Rl,lby HaAIlTOMWHAIOT OIT€EPATOPHI B SA3bIKE C. ZIBa 3aMETHbBIX
UCKJIIOYEHUS — OIIePaTOPbl MHKpeMeHTa 1 JiekpeMenTa (++ u --). VIx B Ruby Her
HU B «IIOCT», HU B «IIpe/» (hopme.

M3BeCTHO, UTO B Pa3HBIX SI3bIKAX OTEPATOP JEICHUS MO MOAYJIIO paboTaeT mo-

pazHoOMY JIJIst OTpUIlaTeIbHBIX uncesl. He BjaBasich B CIIOPBI O TOM, UTO [TPaBUJIb-
HO, TPOUJLTIOCTPUPYEM ToBezieHre B Ruby:

puts (5 % 3) # IlewyaTaeTcs 2
puts (-5 % 3) # IeuaTaercs 1
puts (5 % -3) # IlevaTaercs -1
puts (-5 % -3) # IlevyaTaercs -2

HekoTopble IPUBBIKIN yMaTh, YTO «JI0Kb» MOXKHO [IPEJCTABJISATD HYJIEM, IIyC-
TOM CTPOKOM, HyJIeBbIM cuMBOJIOM U T.11. Ho B Ruby Bce 910 paBHO <ucTune».
Ha camom Jiesie cTHHOI OyIeT BCe KpoMe 00beKTOB false M nil.

B Ruby nepementble He IpUHAIIEKAT HIKAKOMY KJIACCY: KJIACC €CTh TOJBKO Y
3HAYCHUN.

[Tepemennbie B Ruby He 06BbSBAAIOTCS, OHAKO CYMTAETCS XOPOIITHM TOHOM TIPU-
cBauBaTh [ePeMEHHOM HayasbHOe 3HaueHue nil. Pagymeercs, npu aTom ¢ nepe-
MEHHOIT He aCCOIMMPYETCsT HUKAKOW THII 1 /Ia’Ke He TIPOUCXOIUT NCTUHHOW NHU-
1MaIN3alliN, HO aHAJIM3aTOP 3HAET, 4TO JaHHOe UM IIPUHAJICKUT ITepeMeHHOH,
a He METO/LY.

[oTpeHupyiTe CBOIO MHTYMLMIO
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@ ARGV[0] — MepBbIN apTYMEHT B KOMAH/THOHM CTPOKeE; OHU HyMepYyIOTCsT HAaunHas C

HyJIsI. DTO He UM (paiiia uiam crieHapusi, IpeAIeCTBYIONIEro mapaMeTpaM, Kak
argv[0] B sa3bike C.

BoJbinceTBo omepaTopos B Ruby Ha caMoM ziesie SIBJIsieTcst MeTOaMU; UX 3aIiCh
B BUJIE «3HAKOB IIPEIIMHAHUA» — He GoJiee 4yeM yz:[o6CTBo. [TepBoe uckmoueHme U3
9TOTO MpaBua — Ha60p OTIepaTOPOB COCTABHOTO MPUCBAUBAHUS (+=, -= U T.]I.).
Bropoe uckiiouenue — onepaTtopsl =, .., ..., !, not, &&, and, |[, or, !=, !~
Kak 11 B 60JIbIINHCTBE COBPEMEHHBIX SI3IKOB IIPOrPaMMHUPOBaHKs (XOTS U HE BO
Bcex), OyJieBCKue olepaliy 3aK0OpaulBaloTCs, TO €CTh BbIYKMCIeHEe OYIEBCKOTO
BbIPpAKEHUA 3aKaHUYMBAETCA, KaK TOJIbKO €ro 3HaYeHe UCTUHHOCTA CTAHOBUT-
csI MI3BECTHBIM. B 1mocsie/oBaTeIbHOCTY OTIepaIiii or BBIYUCIEHNE 3aKaHIMBAET-
¢4, KOT/Ia ToJIy4eHo TiepBoe 3HaUeHME true, a B TOCAEA0BATEIbHOCTU OTIepaIlnii
and — KOT/a ITOJIy4eHO ITepBoe 3HaYeHne false.

[Ipedukc ee mpuMeHsieTcs 71 IepeMeHHbBIX K1acca (TO eCTh aCCOTMIPOBAHHBIX
C KJIACCOM B TI€JIOM, a He C OT/IeJIbHBIM 9K3EMIIIISIPOM ).

loop — HE KJI0YEeBOE CJI0BO. ITO METO/ MOJLYJI Kernel, a He YIIPaBJIAIONas KOH-
CTPYKIIHSI.

Komy-To cuHTakcuc unless-else MOXKET TTOKAa3aTbCs MHTYUTUBHO HEOUYEBU]I-
HbIM. [TocKoabKY unless — TPOTHUBOIIOTIOKHOCTD 1if, TO BETBb else BBITIOJIHSIET-
¢4, KOT/la yCJIOBUE NCTUHHO.

IIpocroii Tul Fixnum IepefaeTcs Kak HeIoCpeJCTBeHHOe 3HayeHue U, CTajlo
ObITh, HE MOKET ObITh U3MEHEH BHYTPH MeTO/a. To e OTHOCHUTCS K 3HAUEHUSAM
true, falsemnil.

He myTaiiTe orepatopsl && 1 | | ¢ oniepatopamu & 1 |. Te U IpyTrre UCTIOIb3YIOT-
cs1 B s3bike C; TiepBbIe /Ba MTPeIHA3HAYECHBI JIJIsT IOTHIECKIX OTIepaIuii, Toce-
HUE [IBa — JI7IS TIOPa3PS/IHbIX.

OmnepaTopsl and ¥ or UMEIOT 60Jiee HU3KUI TPUOPUTET, YeM && U | |. BarusHure
Ha cieytonuii ¢parMent:

a = true

b = false

c = true

d = true

al = a & b or c && d # Omepaumy && BHIIOIHSIOTCS IIEDBHMMU.
a2 = a && (b or c) && d # Omepalyss Or BHITOJIHAETCS TIEPBON.
puts al # IleuaTaercs false

puts a2 # IleyaTaercs true

He 3abbiBaiite, 4T0 «onepaTop» MpUcBauBaHUSI uMeeT GoJiee BBICOKUN MTPUO-
puTeT, ueM onepaTopbl and U or! (3TO OTHOCUTCS M K COCTaBHBIM OllepaTopam
NPUCBAUBAHUS: +=, -= 1 1P.). Harpumep, KOJl x = y or z BBITJBSIIUT KaK OOBIYHOE
TpeIoKeHre MPUCBAMBAHUS, HO Ha CAMOM JleJie 3TO 000cOOTeHHOe BBIpasKe-
HUe (3KBUBAJIEHT (x=y) or z). BeposTHO, MpOTpaMMUCT NMeJ B BU/LY CJIEYIO-
mee: x = (y or z).
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y = false

z = true

X =Yy Or z # OmepaTop = BHIIONHseTCs PAHBIE or!
puts x # IMevaTtaercs false

(x =vy) or z # Crpoka 5: TO %e, UTO U BHIIE.

puts x # Ievataercs fals
x = (y or z) # OmepaTop Or BHUMUCISETCsS CHadala.
puts x # IegaTaercs true

@ He nyraiite arpubyThl 00BEKTOB € JIOKAJIbHBIME [IePeMEHHBIMU. Eciin BbI pu-
Boiksn Kk C++ mim Java, Mmoskere 3a6biTh 00 aTOM! TlepeMeHHast @my_var B KOH-
TeKCTe KJacca — 9To IepeMeHHast ak3eMiLisgpa (Wi aTpubyT), HO my_var B TOM
’Ke KOHTEKCTe — JIOKaJbHAs TepeMeHHasl.

@ Bo MHOIUX s3bIKaX, U B Ruby B ToM umciie, ectb ukI for. PAaHO MK IO3HO BO3-
HUKAET BOIIPOC, MOKHO Ji MOAM(UIIMPOBATH UHIIEKCHYIO IlepeMeHHyio. B He-
KOTOPBIX SI3bIKAX ATY YIPABJISIONIYIO TIEPEMEHHYIO 3alpPENeH0 UBMEHSITh BOBCE
(BBIBOIMTCS IPEAYIPEXAEHNE JT00 coolIIeHne 00 OmnbKe Ha STalle KOMIINJI-
IIUY WJIH BBITIOJTHEHUS ); B IPYTHX 9TO JOMYCTUMO, XOTSI U TPUBOJNT K NU3MEHEHWTO
nosefenus uukaa. B Ruby npunar tperuii moaxozn. IlepemMennast, yipas/isioniast
IIIKJIOM for, CAUTAETCST OOBITHON TIePEMEHHOIT, KOTOPYIO MOKHO U3MEHSITD B JII0-
60l MOMEHT, HO 9TO M3MEHEHUE He OKa3blBaeT BJIMAHMUA Ha IOBeAeHUe LUKl
ITuk for npUcBaMBaeT 9TOU MepeMEHHON MOCIe0BaTeIbHbIe 3HAUEHMS, YTO Obl
C Heil HU IIPOUCXO/UIIO BHYTPH TeJIa Iukia. Hanpumep, cienyomuii iuki Oyaer
BbITTosTHEH poBHO 10 pa3 u HanevaTtaet 3HaveHust ot 1 o 10:
for var in 1..10

puts "var = #{var}"
if var > 5
var = var + 2
end
end

@ llmena IIepeMEeHHbIX HE BCErja JIETKO «Ha IJla3d» OTJIMYUTb OT MMEH METO/IOB.
Kak permraet aToT Bompoc ananusatop? lIpaBmiio Takoe: ecn aHAIN3aTOp BHU-
[T, YTO UAeHTU(DUKATOPY TIPUCBAMBAETCS 3HAYEHNUE JI0 €T0 HCII0JIb30BAHMUS, TO
OH CUUTACTCA HepeMeHHOfI; B IMMPOTUBHOM CJIy4da€ 9TO UMA METO/A. (OTMeTI/IM,
YTO OTI€PAIUsI TPUCBANBAHUS MOKET M HE BBITIOHATHCS: JOCTATOYHO TOTO, UTO
WHTEPIIPeTaTop ee BUJIeI.)

1.5.3. NMpepnoxenue case B Ruby
Bo Bcex coBpeMeHHBIX SI3bIKaX €CTh Ta UJIM WHast (popMa MHOTOITYTEBOTO BeTBJIeHUsT. B
C/C++ u Java aTo ipe/iyioskeHue switch, a B Pascal — npemioxkenue case. CiryskaT oHE
OJTHOIT 1 TOH Ke 11eJT1 U (hyHKIIMOHUPYIOT TPUMEPHO OJIMHAKOBO.

[Mpemnoxkenue case B Ruby moxoxke, HO Tpu OJMsKaiiliieM PacCMOTPEHUM OKa3bl-
BAETCSl HACTOJIBKO YHUKAIbHBIM, YTO BapHaHThI BeTBJeHus1, npunsateie B C u B Pascal,
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KaKyTCA OIM3KIMHA POJACTBEHHUKAMMU. Tounoro ananora TIPEIJIOJKECHUIO case B Rllby HET
HM B KaKOM /IPYyTOM 3HAKOMOM MHE€ fA3bIKE, ITIO9TOMY OHO 3aC/TyKNUBaET 0c060r0 BHUMaHUA.

Borre mbr YiKe paCCMaTPpUBAJIN CUHTAKCHUC 9TOTO TIPEJIJIOKEHN A, a TETIEPDh COCPENO-
TOYMMCA Ha €Tro CEMaHTHKE.

@ /Ins Hayasia pacCMOTPUM TPUBUAJIBHDIN IIprMep. Boipaskenue expression cpas-

HUBaETCA CO 3HAaUEHUEM value, U, €CJIN OHU COBIIQ/[AIOT, BHITTOJIHAETCA HEKOTO-
poe zgeiictBue. Huvero ymBuTeIbHOTO.
case expression

when value

HEKOTOpOEe MelCTBYe

end
B Ruby 7151 9701 11€J111 €CTh ClIenabHBIN OiepaTop === (Ha3bIBAETCSI ONEPAMO-
pom omuowenust). Vinoraa ero ele Ha3bIBaloT (HE COBCEM MTPABUJIBHO ) OII€PATO-
pOM BeTBsIerocd paBencTBa. HempaBUabHOCTD B TOM, UTO OH He BCET/Ia OTHO-
CHUTCA UMEHHO K ITPOBEPKE Ha paBEHCTBO.

Hpeabmyluee MpeAJIOKEHNE MOJKHO 3allCaTb 1 TakK:

if value === expression
HEKOTOpOe IeicTBue
end

He myTaiiTe onepaTop OTHOIIEHUS C OTIEPaTOPOM ITPOBEPKHU HAa PAaBEHCTBO (==).
OHU NPUHIMIINAIBHO PA3JUYHBI, XOTS BO MHOTUX CJy4YasaX BeayT cebst Ofu-
HakoBo. O1iepaTop OTHOIIEHUST OTIPeJleJIeH MTO-PA3HOMY B Pa3HBIX KJIACCaX, a
JUTSL TAHHOTO KJTacca ero MoBe/IeHIe MOXKET 3aBUCETDh OT TUIIA EPEIAHHOTO OTIe-
panja.

He mymaiiTe, 4To MpOBEpsieMOe BBIPAKEHUE — 9TO OOBEKT, KOTOPOMY CPaBHUBA-
eMoe 3HaUeHNe IepeiaeTes B KadecTBe mapaMeTpa. Ha camoMm zesne kak pas Ha-
060pOT (MBI 9TO TOTBKO YTO BUIETN).

JTo I10/IBOJIUT HaC K Ha6JIIOlIeHI/IIO, YTO x === y O3HadaeT BOBCE HeE TO Ke caMoe,
yroy === x! VIHOr/ja pe3yJibTar CoBIALaeT, HO B OOIIEM CIydae OlepaTop OTHO-
HIeHNA HE KOMMYTaTHUBEH. (I/IMEHHO II09TOMY HaM HE HPaBUTCA TEPMUH «OIlepa-
TOP BETBANIIETOCA PaBEHCTBa» — BE/lb [IPOBEPKa Ha PaBEHCTBO BCETr/la KOMMYTa-
TuBHA.) Ecsii mepeBepHYTh NCXOAHBIN TPUMED, OKAKETCs, UTO CJAEYIONTNN KO/
BeeT ce6§1 NHaye:
case value

when expression

HEKOTOpOe MeicTBue

end

B kauecTBe mpuMepa pacCMOTPUM CTPOKY str 1 0Opasell (PerysipHOe BhIpaske-
HIE) pat, C KOTOPBIM 9Ta CTPOKA YCIEITHO COTIOCTABIISIETCSL.

BoipakeHue str =~ pat HCTHHHO, Kak B st3bike Perl. TTockosbky Ruby ompe-
TeJsIeT MPOTUBOTIONOKHYIO CEMAHTHKY OTMepaTopa =~ B KJIAaCCe Regexp, MOKHO
TaKKe CKa3aTh, YTO BBIPAKEHUE pat =~ str UCTHHHO. Cleys Toil Xxe JOruKe,
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MbI OGHAPYKUBAEM, YTO UCTUHHO M pat === str (MCXOJs U3 TOT0, KAK OIPEIETIeH
orepaTop === B KJacce Regexp). OJIHAKO BBIPAKEHUE str === pat UCTUHHBIM He

aBrsiercd. A 3HauuT, (hparMeHT

case "Hello"
when /Hell/
puts "EcTe coorBeTCcTBME."
else
puts "HeT cooTBeTCTBUSA."
end
JleJIaeT He TO Ke caMoe, 4YTO q)paFMEHT
case /Hell/
when "Hello"
puts "EcTh cooTBeTCcTBME."
else
puts "HeT CcOOTBEeTCTBUSA."
end

Ecsm ato Bac cmy1maet, mpocTo mocTapaiTech 3alIOMHUTD. A eCJTi He CMYTIAeT, TeM
Jryytiie!

@ [IporpammucTbi, HpuBbIKIIHe K C, MOTYT ObITh 03aJaueHbl OTCYTCTBUEM IIPEIJIONKE-
HUI break B BETBSIX case. Takoe McIojib3oBaHue break B Ruby HeobsizatebHo (11 He-
noryctMo). CBSI3aHO 9TO € TEM, UTO «ITPOBAJIMBAHUE» PEIKO OBIBAET JKETATEIBHO
TIPU MHOTOITYTEBOM BeTBJIeHNU. B KOHIIe KasK/I01 BETBU when NMeeTCs HESIBHBIN T1e-
pexo]] Ha KOHEII IIPeJIoKeHsI case. B aTom oTHomennn Ruby namomunaer Pascal.

@ 3HaueHMs B KaxK/I0il BETBU case MOTYT ObITh TIPOM3BOJIbHBIMI. Ha THITBI HUKaKHX
orpanmyenuii He Hamaraetcst. OHM He 00s13aHbI GBITH KOHCTAHTAMH, IOTTY CKAIOTCST
U 1IepeMEHHbIe, ¥ CIOKHbIE BBIpaKeHus. Kpome TOTo, B BETBU MOJKET TIPOBEPSITh-
cs1 TIOTI3/IaHKe B /IMATla30H.

@ B BeTBIX case MOTYT HAXOAUTHCS MyCThIe EUCTBUS (IIyCThIe TTPEJIOKEHNS ).
3HayeHUsI B pa3HbIX BETBAX He 003aTe/IbHO J0JIKHBI ObITh YHUKAILHBIMU — J[0-
MyCKAIOTCS TIEPEKPBITH, HAITPUMeED:

case x
when 0
when 1..5
puts "Bropass BeTBB"
when 5..10
puts "TpeTbsd BeTBBL"
else
puts "YerBepTasd BeTBL"
end

Eciu x npunnmaer 3navdenue 0, Hudero He jienaetcst. JIJist 3SHaueHus 5 mevyaraer-
cst ctpoka «Bropast BeTBb» — HECMOTPS Ha TO UTO 5 Y/IOBJIETBOPSIET U YCJIOBUIO
B TPeThel BEeTBN.

© [lepexpbiTre BeTBeil [0OMyCKAeTCS TOTOMY, UTO OHU BBIYUCJSAIOTCS B CTPOTOM
HOPSI/IKE U BBIIOJHAETCS 3aKopaunBanue. VIHBIMU CJI0BaMU, €CJIM BbIUKCIICHHIE

BBIPQKEHUS B KAKOH-TO BETBU OKA3aJI0Ch YCIICHIHBIM, TO CJIeyIole BEeTBY He
Bbruncssorces. [ToaToMy He cTONT ITOMeNIaTh B BETBU case BbIpaKeHUsI, B KOTO-
PBIX BBI3BIBAIOTCSI METOIBI ¢ TOOOUHBIMK ddekramu. (Bripouem, Takue BBI3OBbI
B JTI06OM ciydae COMHUTEbHBI). VIMeliTe Takke B BUJLY, UTO TaKOE MOBEACHHE
MOJKET 3aMaCKMPOBATH ONMTHOKH, KOTOPBIE MPOU3OILIH OBl BO BPEMST BBITIOJTHE-
HYsL, ecJii Obl BBIPAKEHUE BHIUUCIIIOCh. Hanpumep:
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case x
when 1..10
puts "llepBasgs BeTBBL"
when foobar ()
puts "Bropass BeTBB"

# Bo3MOXeH MOOOYHHM 3O0erT?

when 5/0 # [eneHue Ha HYIH!
puts "TpeTbd BEeTBB"
else
puts "YeTBepTad BeTBL"
end

Ecnu x naxogurcest B inamnazone ot 1 10 10, To MeToj1 foobar () He BbI3BIBAETCS, A BbI-
paskerue 5 / 0 (KOTOpOe, eCTECTBEHHO, TPUBEIIO ObI K ONIMOKE) HE BBIYUCIISIETCS.

1.5.4. Pyouambi u ngnombi
MaTepI/IaJI B 9TOM pa3jiejie BO MHOTOM II€peCeKaeTCA C M3JIOKEHHBIM BBIIIIE. Ho me 3a-
ILyMbIBaiiTeCh 0C000, II0YeMY MbI PEIIUIN PA3OUTh €r0 UIMEHHO TakuM o6pasoM. IIpoc-
TO MHOTHE BEI1 prI[HO TOYHO KJIaCCI/ICI)I/I]_II/IPOBaTb nu OpI‘aHI/ISOBaTb E€ITMUHCTBEHHO Hpa—
BUJIBHBIM 00pasoM. MbI cTaBuin cebe 3agauy MpeAcTaBuTh MHPOPMAIINIO B YIOOGHOM
JJIA yCBOGHI/IH BUEC.

Ruby npoexktuposajics Kak HeIPOTUBOPEYMBbIIL 1 OPTOrOHANBHbIH A3bIK. HO BMec-
TE€ C TEM 3TO CJIO)KHI)Iﬁ SA3BIK, B KOTOPOM €CTb CBOM NANOMbBI 1 CTPAHHOCTH. HeKOTOpre
N3 HUX MbI O6CleI/IM HUXKE.

@ C 1OMOIIBIO KJIIOYEBOTO CJIOBA alias MOKHO JaBaTh IJI00AJbHBIM [IepEeMEeHHbIM
1 METO/IaM aJIbTepHATUBHBbIE UMeHA (CHHOHUMBI ).

@ IIponymepoBaHHbIe TI00ATBHBIE IEPEMEHHBIE $1, $2, $3 ¥ T.JI. HE MOTYT UMETh
CUHOHUMOB.

@ Mbl He peKOMEH/IYeM MCIIOIb30BaTh «CIelMaIbHble IIepeMeHHbIey $=, $_, $/ 1
uM 110106HbIe. VTHOT/Ia OHU TI03BOJISIIOT HAICATh O0Jiee KOMIIAKTHBIN KOJI, HO
MIPU 9TOM OH He CTAaHOBHUTCS (oJiee MOHATHBIM. [109TOMY B JaHHO# KHHUTE MBI
npuberaeM K HUM OYEHD PEJIKO, YTO U BaM PEKOMEH/IYEM.

@ He nyraiite omtepaTophl AAa3oHa . . M . .. — MEPBBIH BKJIOYAeT BEPXHIO Tpa-
HUILY, BTOPOH ncKiouaeT. Tak, guanason 5. . 10 BkiaovaeT yncsio 10, a guanazon
5...10 — HeT.

@ C puarazoHamu CBSI3aHa OJTHA MEJIKas IeTalb, KOTOPAst MOXKET BbI3BATh Ty TAHU-
iy. Ecoii 1an inanasoH m. . n, TO METO end BEPHET KOHEUHYTO €T0 TOYKY 1, PABHO
KaK M ero CHHOHUM last. Ho Te jke MeToibl BO3BpAIAIOT 3HAUYEHWE n U JIJIS /[1a-
MA30HA m. . .n, XOTSI n HE BKJIOUYAETCS B Hero. UTOOBI Pas/IMUIKTh 3TH JIBE CUTYa-
IIUH, TIPEOCTABIISIETCS METO/] end_excluded?.
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He myTatite auamasonsr ¢ MmaccuBamu. Crienyioniye Ba pucBanBanmst abco-
JIIOTHO Pa3JIMYHBL

x = 1..5

x = [1, 2, 3, 4, 5]

OnHako ectb y0OHbI METOJ to_a JIst IPeoOPa3oBaHUs [UAla30Ha B MACCHB.
(Bo MHOTHX APYTHUX THUTIAX TOKE €CTh TAKOW METO]I.)

Yacro 6bIBacT HEOOXOIMMO IPUCBOUTD MTEPEMEHHOI 3HAUEHHUE JIUTITh B TOM CJTy-
vae, KOTJIa y Hee ellle HeT HUKAKOTrO 3HaueHust. [T0CKOJIbKY «HEPUCBOECHHAS>
IepeMeHHas UMeeT 3HadeHne nil, MOKHO PEIINTb 9Ty 3a/lady Tak: x = x || 5
WJIU COKPAIIEHHO x | |= 5. VIMeiiTe B BU/LY, UTO 3HAYEHE false, a PABHO U nil,
OyJIeT IIPU ITOM TIepPe3aIucaHo.

B GosbIIMHCTBE A3BIKOB JIJIsi OOMEHA 3HAUEHWIA IBYX MEPEMEHHbBIX HY’KHA 10-
HOJIHUTEIbHAST BpeMeHHast iepeMenHast. B Ruby Hasmmune mexanmnsma MHOKeC-
TBEHHOTO [IPUCBAWBAHIS JIEIACT €€ U3JUIIHEN: BBIPasKEeHHE x, v = vy, x 0OMe-
HUBaeT 3HaA4YCHUs X U y.

YeTtko oTsMuaiiTe kjaacc oT sk3eMiuisspa. Hampumep, y nepemMeHHOH KJacca
@efoobar 06JACTHIO BUANMOCTH SIBJISIETCST BECH KJIACC, & TIEPEMEHHAST 9K3EMTLIIS-
pa @foobar 3aHOBO CO3/IAETCS B KAKIOM 00BEKTE KJIacca.

AHaJIoTU4IHO METO/I KjlaCCa aCCOIIMMPOBaH C TEM KJIaCCOM, B KOTOPOM OIIpe/e-
JIEH; OH HE TPUHAJICKUT HUKAKOMY KOHKPETHOMY O6’beKTy 1 HE MOJKET BbI3bI-
BaTbCA OT UMEHU 00beKTa. HpI/I BbI3OBE METO/[a KJIaCCa YKa3bIBACTCA MM KJacC-
Ca, a IIPM BBI3OBE METO/ZIA IK3EMILTIAPA — UM 0o0ObeKTa.

B ny6immkanusx, mocssiieHHbIx Ruby, yacto mist 0603HaYeHUsT METO/Ia 9K3EM-
IJIsIpa TPUMEHSIOT pelteTounyio HoTtauo. Hanpumep, Mbl riuiiem File. chmod,
4T0OBI 0003HAYMTH METOJ] chmod Kjlacca File, M File#chmod it 0GO3HAUECHIISI
METO/Ia 9K3EMILIAPA ¢ TAaKUM K€ MMeHeM. JTa HOTallUs He SABJILIETCH YaCTbIo
cunTakcuca Ruby. Mbl crapainch He 110Jb30BaThCs €l B 9TON KHUTE.

B Rllby KOHCTAHTBI He SIBJISIOTCS NICTUHHO HeM3MeHHbIMA. VX HeTb3s NBMEHATH
B T€Jie METO/I0B 9K3EMILJIAAPA, HO U3 JIPYTUX MECT 3TO BIIOJTHE BO3ZMOJKHO.

KioueBoe cyioBo yield npunuio u3 g3bika CLU 1 HEKOTOPBIM ITPOrpaMMmc-
TaM MOJKET ObITh HEeMOHATHO. OHO UCIIOb3yeTCsl BHYTPU UTEPATOPa, 4TOObI TIe-
pezsaTh yrpasyienue 60Ky, ¢ KOTOPBIM UTepaTop OblI BbI3BaH. B aHHOM ciry-
Yae yield He O3HAYAET, UYTO HYKHO MOJYUNTD PE3YJIBTAT UM BEPHYTh 3HAUCHHUE.
Ckopee, peub UJIET 0 TOM, YTOOBI YCTYITUTH TIPOTIECCOP ISt PAOOTBI.

CocraBHble 0NepaTopbl MPUCBAMBAHKS +=, -= U TIP. — 9TO HE METO/BI (COOCTBEH-
HO, 9TO JIa’Ke HE OMEePATOPHI). DTO BCETO JIUIIb «CUHTAKCUIECKAs TJIa3yPhy WA
cokpartiennas dopma sanucu 6osee 1nuHHON hopmbr. [ToaToMy x += y 3HAYUT
B TOYHOCTH TO JKe caMoe, YTO x = x + y. Ecsini orepaTop + neperpyskeH, To ore-
paTop += «aBTOMarMyecKu» yUuThIBaeT HOBYIO CEMAHTHKY.

W3-3a Toro, kKak onpesesieHbl COCTAaBHBIE O1IEPATOPDI IPUCBAUBAHNS, UX HEJIb35
HCIIOJIb30BaTh JIJIST MHUIMAIM3AINN TTepeMeHHbIX. Ecin mepBoe obpalienue K
MEPEMEHHON x BBITJISIUT KaK x += 1, BOSHUKHET OMUOKA. ITO WHTYUTHBHO
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TIOHATHO IJIA TTPOTPAaMMUCTOB, €CJIM TOJIBKO OHM HE TIPUBBIKJIN K A3bIKY, B KO-
TOPOM II€epeMEeHHbIE aBTOMAaTUYE€CKN MHUITUAJIU3UPYIOTCA HYJIEM WJIN ITyCTbhIM
3HAaYCHHEM.

Takoe moBefeHye MOKHO B HEKOTOPOM CMBIC/Ie 000iTH. MOKHO OIpPefeanTh
OTepaTopbI /75t 00BEeKTa ni 1, TAK YTO B CTyYae, KOT/la HadaabHOE 3HAYCHYE TIepe-
MEHHOW PaBHO nil, MBI IOJIYYUM >KeJaeMblil pe3ysbraT. Tak, MeToz nil. +, pu-
BEJICHHBIN HUJKE, TO3BOJUT HMHUIIHATM3UPOBATH OGBEKT THIIA StTing MJIH Fisxnum,
JUIST 9€TO JIOCTATOYHO BEPHYTh apryMeHT other. Takum 00pa3oM, nil + other Oy-
JIeT PaBHO other.
def nil.+ (other)

other
end

MbI IpUBEN 9TOT KOJ Ui WILTIOCTPAIIMU BO3MOsKHOCTeil Ruby, HO cTout sin
MOCTYIIATh TaK Ha MPAKTUKE, OCTABJISIEM HA YCMOTPEHUE YUTATEJIS.

YMecTHO OyieT HalIOMHKTD, YTO Class — 9TO 0OBEKT, a Object — 9T0 KJIacc. Mbl
MIOTIBITAEMCS TTPOSICHUTH TOT BOTIPOC B CJIEAYIOIIEN TJIaBe, a TIoKa MPOCTO T10-
BTOPSTITE 3TO KaK MAHTPY.

HexkoTopble omniepaTopbl Heslb3s IeperpykaTh, IOTOMY YTO OHU BCTPOEHbI B caM

A3bIK, a He Peajn30BaHbl B Bujie MeTo/10B. K TakoBbIM OTHOCATCA =, . ., . . ., and,
or,not, &&, | [, !, =1 !~ KpOMe TOTO, HEJIb34 IIEPETPY KATh COCTaBHbBIE OIIEPATO-
Pl TpucBanBanus (+=, -= U T.JI.). DTO He METO/IbI U, TIOJKAIYH, JIaske He BIIOJIHE
OTIepaToOPHI.

Wwmetite B BUYy, 4TO XOTS ONIEpaTOp TPUCBANBAHUS TIEPETPYKATh HETb35T, TEM He
MeHee BO3MOKHO HAITNCATh METO/T 9K3eMILIIpa C UMeHeM foo= (TOT/Ia CTaHeT J10-
MTyCTUMBIM TIPE/IJIOKEHHE x. foo = 5). MoskeTe paccMaTpUBaTh 3HAK PAaBEHCTBA
Kak cyhdukc.

HaroMH¥M: «ToJIblii» omepaTtop paspelieHus 00JacTi BUAUMOCTH II0ApasyMeBa-
€T HaJIn4dne Object IIepezn 00O, TO eCTh : : Foo — TO Ke caMoe, 4YTO Object : : Foo.

Kak y:»xe roBopusocs, fail — CHHOHUM raise.

Hamomuum, uto onpeznenenns B Ruby ucnonnstores. Beaencrsue aunammdec-
KOH MPUPOBI SI3bIKA MOKHO, HAIIPUMED, OTIPEAEUTD IBA METO/Ia COBEPIIEHHO
MO-Pa3HOMY B 3aBUCHUMOCTH OT 3HAYEHUS MPU3HAKA, TTPOBEPSIEMOTO BO BPEMS
BBITIOJTHCHUS.

HamoMuanM, 9T0 KOHCTPYKIUSA for (for X 1in a) Ha CaMOM JieJie BbI3bIBAET UTE-
patop each. JIo6oit KJ1acc, B KOTOpOM TaKkoi uTepaTop orpezesaeH, MOKHO 00-
XOIUTDH B ITUKJIE for.

He 3a6biBaiite, 4T0 METO/I, OMPEIETEHHDIN Ha BEPXHEM YPOBHE, T00aBJIAETCS B
MOJYJb Kernel M, CI€0OBATEIbHO, CTAHOBUTCS YJIEHOM KJacca Object.

MeTOZ[bI YCTaHOBKI (HaHpI/IMep, fOO:) JIOJIZKHBI BbI3bIBATbCA OT MMEHUN O6'beKTa,
NHa4Ye aHaJIn3aTOp PEUIUT, YTO peYb UAET O IIPMCBanBaHN nepeMeHHoﬁ C TaKUM
NMEHEM.
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(-] HaHOMHI/IM, YTO KJII0YEBOE CJIOBO retry MOKHO HCIIOJIB30BATh B UTEpaTOpax, HO

He B IIMKJIax 0011ero Buia. B KoHTekcTe nrepaTopa OHO 3aCTaBJIsIeT 3aHOBO MHI-
UAJIU3UPOBATh BCE MapaMeTPbl U BO30OHOBUTH TEKYIIYIO HTEPAIUIO ¢ HAauaJla.

KiioueBoe ¢jioBo retry npuMeHsieTcs Takke pu 06paboTke uckouenuii. He
MmyTaiiTe /IBa 3TUX BU/IA UCTIOJb30BAHUS.

Meroz o6beKTa initialize Beerga ABIAETCS 3aKPhITHIM.

Korza nreparop 3akanunBaeTcs JeBoi (pUrypHoii ckoOKoii (Mjim ¢JIOBOM end) U
BO3Bpallla€T 3HaY€HNE, 9TO 3HAYCHNE MOKHO MCITOJIb30OBATh /IJIsI BbI30OBa 1IOCJIE-
LYIOIX METO0B, HAIIPUMED:

squares = [1,2,3,4,5].collect do Ix| x**2 end.reverse

# squares Temneps paBHO [25,16,9,4,1]

B komnie iporpammbl Ha Ruby yacTto MOKHO BCTPETUTD HAUOMY

if $0 == __FILE__

TaxkuM 06pa3oM MPOBEPSAETCS, UCTIOTHSETCS J (halll Kak aBTOHOMHBIH KYCOK
Kofa (true) WM Kak JOTOJHUTETbHBIN, HanpumMep Oubsmoreka (false). Tu-
MMYHOE MTPUMEHEHNE — TIOMECTUTh HEKYI0 «TJIABHYIO MPorpaMmys» (06BIYHO C
TECTOBBIM KOJIOM) B KOHEI[ OUOIMOTEKN.

O6brunoe HacjiegjoBaHne (HOpO)K}IeHI/Ie HOI[KJIaCCa) 0003HaYaeTCa CUMBOJIOM <

class Dog < Animal
#
end
OlIHaKO JJIA CO3JaHnA CMHTJIETHOI'O KilaCCa (aHOHI/IMHOFO KJ1acca, KOTOpblf/,I pac-
IUPSIET €IMHCTBEHHBIN AK3EMILISIP ) TPUMEHSIETCS CUMBOJL <<
class << platypus

#
end

ITpu nepegayve 6J10Ka UTEPATOPY ECTh TOHKOE Pa3Indue Mex Iy (GUryPHBIMU CKOO-
kamu ({}) u oneparopHbiMu cKoOKamu do-end. CBSI3aHO OHO C IIPUOPUTETOM:

mymethod paraml, foobar do ... end
# 3meck do-end cBsgz3aHo ¢ mymethod.

mymethod paraml, foobar { ... }
# A 3mechb {} cBszanHo c mMeHeM foobar, mpepnmnonaraeTcs, 4YTO 3TO METO[.

Tpagurmorro B Ruby ogHOCTpOUHbIE HJI0KY 3aKTIOUAIOT B (QUTYPHBIE CKOOKH, a
MHOTOCTPOYHBIE — B CKOOKH do-end, HAIIPUMEp:

my_array.each { [x| puts x }

my_array.each do |x|
print x
if x $2 ==20
puts " yeTHO."
else
puts " HeyeTHO."
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end
end

ITO HeoOA3aTENBHO U B HEKOTOPDBIX CayYadX JasKe HeKeJIaTe/IbHO.

[TomuuTe, 4TO CTPOKM (StTings) B HEKOTOPOM CMBICJIE JIBYJIMKHU: UX MOKHO pac-
CMaTpHBaTh KaK IMOCJIeJ0BATEIbHOCTD CUMBOJIOB NJIN KaK ITOCJIE€A0BaTEJIbHOCTD
crpouek (lines). Komy-T0 moKasKeTcst yAMBUTENBHBIM, YTO UTEPATOP each OIle-
pUpYeT CTPOKaMU (371€Ch O] «CTPOKOI» TIOHUMAETCS IPYTITIa CHMBOJIOB, 3aBep-
MIAIONIASCS PA3JCAUTETIEM 3aMncell, KOTOPBIN 10 YMOJTYAHUIO PABEH CUMBOJIY
HOBOU CTPOKH). Y each €CTh CHHOHUM each_line. Eciiu BbI X0THTE TIEpeOUPATH
CUMBOJIBI, MOXKETE BOCIOJIB30BATLCSA UTEPATOPOM each_byte. Tepatop sort
Takxke onepupyet crpokamu. /st cTpok (strings) He cyiiecTByeT utepaTopa
each_index M3-3a BOBHUKAIOIIEN HEOJHO3HATHOCTHU. /eICTBUTENHHO, XOTUM JI
MbI 06pabaThiBaTh CTPOKY MOCKHMBOJIBHO HJIH TOCTPOUHO? Bee aTo co BpeMeHeM
BOWIET B TPUBBIUKY.

3ambikanue (closure) 3amoMuHaeT KOHTEKCT, B KOTOPOM ObLITO cozmano. OnauH
13 croco0OB CO3/IaTh 3aMbIKaHUE — UCII0JIb30BaHUe 00beKTa Proc. Hampumep:

def power (exponent)
proc {l|basel| base**exponent}
end

square = power (2)
cube = power (3)

a = square.call(11) # PesynbTaT paBen 121.
b = square.call(5) # PezynbTaT paBeH 25.

c = cube.call(6) # PesynbTaT paBeH 216.
d = cube.call(8) # PesynbTaT paBen 512.

O6paTuTe BHUMAHNUE, YTO 3aMbIKAHUE «3HAET> 3HAYCHUE MMOKA3ATEIsI CTEIEHH,
nepeiaHHoe eMy B MOMEHT CO3/IaHMS.
O/HaKO IOMHUTE: B 3aMbIKAHUHN UCII0JIb3YeTCs IlepeMeHHas, ollpe/ieJieHHas BO
BHeLIHel 001acTy BUAUMOCTH (4TO BIIOJIHE JOIYCTUMO). DTO CBOHCTBO MOKET
0Ka3aTbCs MOJIE3HBIM, HO IIPUBE/IEM IIPUMepP HeIIPaBUIbHOTO NCIIOTb30BAHUS:
Sexponent = 0
def power

proc {|base| base**Sexponent}

end

Sexponent = 2
square = power

Sexponent = 3
cube = power

a = square.call(11) # HeBepHo! PezynbTaT paBen 1331.
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b = square.call(5) # HeBepHO! PezynbTaT paBeH 125.

Oba pes3ynbTaTa HEBEPHH, ITOCKOJIBKY MCIONbL3yeTcss TEKVIEE
3HadeHue Sexponent. Tak OHJIO OH Hake B TOM clydae, KOTIa
UCIIONB3YEeTCS JIOKallbHas IMIepeMeHHasl, IIOKMHYBIas oblacTb
BUOMMOCTM (HampuMep, ¢ mnomombio define_method) .

H H FH

¢ = cube.call (6)
d = cube.call(8)

# PesyrnbTaT paBeH 216.
# PesynbTaT paBeH 512.

Harmocieok paccMOTpUM HECKOJIBKO MCKYCCTBEHHBIN puMep. Buyrpu 6oka
nTepaTropa times CcO3a€TCAa HOBBII KOHTEKCT, TaK 4YTO X — JIOKAJIbHAs I€pEMECH-
Hasd. HepeMeHHaH closure yoKe onpenesicHa Ha BEpXHEM YPOBHE, ITOITOMY J1JIA
6J10Ka OHa He OyAeT JJOKaIbHOIA.

# OnpenenuMm 3aMbBKaHue, 4YTOOH er0 MMS OBJIO M3BECTHO.
# Co3maeM HOBHM KOHTEKCT.

closure = nil
1.times do

x =5 # [lepeMeHHasl X JIOKaJlbHasi B 2TOM OJIOKE.
closure = Proc.new { puts "B BamMbkaHum, x = #{x}" }
end
x =1

# OmpemernseM X Ha BepXHEM YDOBHE.

closure.call # IleyaTaercsi: B 3aMbkKaHmu, X = 5

O6paTuTe BHUMaHNUE, YTO MIEPEMEHHAs x, KOTOPOH TIPUCBOEHO 3Hauenue 1, — a1o
HOBas [lepeMenHas, olpejieieHHas Ha BepxiueM yposHe. OHa He COBIIA/IaeT ¢ O/1-
HOUMEHHOII TePEeMEHHOIA, OIpeieJIeHHON BHYTPH OJI0Ka. 3aMbIKaHMe Teyara-
€T 5, TaK KaK 3allOMUHAET KOHTEKCT CBOETO CO3/IaHusI, B KOTOPOM ObLiIa OTIpe-
JieJieHa IepeMeHHast x CO 3HAYEHIeM .

[TepemenHbie ¢ UMEHAMH, HAYMHAIOIIUMUCS C OJIHOTO CUMBOJIAa @, OIIpe/esieH-
HBIE BHYTDPHU KJIacca, — 9T0, BOOOIIE rOBOPS, llepeMeHHble aKk3eMILIspa. OIHAKO
ecJIl OHM OIPEAEIEHbI BHE JI0O0TO METO/A, TO CTAHOBATCS MEPEMEHHBIMU K-
3eMILIApa Kaacca. (DTo HECKOIBKO IPOTUBOPEYUT OOLIEPUHATON TEPMUHOJIO-
run OOII, B KOTOPOIT «9K3eMIITISAP KIaccay — TO JKE CaMOe, UTO M «9K3EeMILISAP»>
i «o6bexTs.) Ipumep:

class Myclass

@x =1 # TlepeMeHHas BK3eMIUIgpa Kjacca.
Qy = 2 # Eme omHa.

def mymethod

@x = 3 # IepeMeHHass DK3EMIISAPA .
# 3amMeTuM, 4YTO B DTOV TOouke @y HENOCTYIIHA.
end

end

[oTpeHupyiTe CBOIO MHTYMLMIO

] ] 75

[Tepemennas sx3emMIIsAIpa Kjacca @y B MPEbIYTIEM TPUMepe — B IeWCTBUTETh-
HOCTH aTpubyT 0ObeKTa KiIacca Myclass, SIBJASAIONIETOCS HK3EMILISIPOM KJlacca
Class. (Hanmomuum, 4To Class — 9T0 00BEKT, a Object — aT0 Kaacc.) Ha mepe-
MEHHbBIE 9K3eMILJIsIpa KJ1acca HeJlb3sl CChIIIAThCs U3 METO/IOB 9K3eMILIsIpa 1, BO-
001Ite TOBOPs, OHU HE OYEHbD MOJIE3HBL.

attr, attr_reader, attr_writer M attr_accessor — COKpallleHHas 3allliChb J1JIsI
OIpeJIe/IEHIsI METO/IOB UYTEHUST U YCTAHOBKY aTpuOyTOB. B KadecTBe aprymeH-
TOB OHU TPUHUMAIOT CUMBOJIbI (9K3EMILJISIPBI Kjiacca Symbol).

[IpucBanBanme mepeMeHHOU, UMS KOTOPOI COAEP:KUT OMEPaTOpP Pas3penieHust
00J1aCTH BUAUMOCTH, Hemomyctumo. Hammpumep, Math: :PT = 3.2 — omubKa.

1.5.5. OpueHTaumsa Ha BbipaXeHns U Npo4ue BONpocChl
B Ruby BBIPDAKEHUA BaKHBI TTIOYTH TaK K€, KaK IIPEAJIOKEHUA. IIJIH IIporpaMMumcTa Ha C
9TO 3BYYUT 3HAKOMO, a /IJId IIPOTPpaMMHCTa Ha Pascal — OTKPOBEHHAs HEJICIIOCTb. Ho
Ruby opuenTupoBaH Ha BbIpaskeHuUs Jaske B Goablneii cremnen, yem C.

33.0I[HO B 9TOM pas/ieji€ Mbl OCTAHOBHUMCS Ha ITape€ MEJIKNX BOIIPOCOB, KaCalOMINXCA
PeryJIsipHbIX BIPasKEHUI; cCYrTaiiTe 9T0 HeOOIbIIUM GOHYCOM.

B Ruby mo6oe npucsanBanue Bo3BpalaeT To e 3HAUYEHUE, KOTOPOE CTOUT B
npapoii yacTu. I109TOMy MHOIIA MBI MOKEM HEMHOTO COKPATUTh KOJ, KaK II0Ka-
3aHO HUKE, HO OYIBTe OCTOPOKHBL, MMes 11610 ¢ oObekTamu! He sabpiBaiite, 4To
9TO IIOYTH BCEr/a CCBLIKMU.

x =y =2z=0 # Bce mepemenHne cenyac pasHu 0.

a=b=c=1] # Omacuo! a, b m c cconaoTcs

# Ha OOVH M TOT XE mIyCcTOM MacCus.
x =5
y = X += 2 # Ceryac x ¥ y paBHH 7.

Hamomunm O/ZIHAKO, YTO 3HAYEHUA THUIIA Fixnum U UM HOZIO6HI)I€ XpaHATCA HE-
IIOCPpEeACTBEHHO, a HE KaK CCbIJIKM Ha 0OBEKTDL

Mmuorue YHpaBJIAome KOHCTPYKIIMN BO3BpalllalOT 3HAYECHNW A, B YaCTHOCTH if,
unless ¥ case. CJielyIoNIUi KO/l KOPPEKTEH; OH TTOKA3bIBAET, UTO MPU IPUHITUU
pmHeHHﬂBeTBHhuEyT6HTbBHpameHHHMH,aHeHOHHoueHHMMqumﬂﬂomeHH-
AMU.
a =>5

x = 1f a < 8 then 6 else 7 end # X paBHO 6.

y = if a < 8 # y TOXe paBHO 6;

6 # mpennoxenne 1f MoxeT pacrnonaraTbCcs
else # Ha OIOHOM CTpPOKe

7 # MM Ha HECKOJIBKUX.
end

# unless Toxe paboTaeT; z IPMCBaUBaAeTCs 3HadeHme 4.
z = unless x ==y then 3 else 4 end
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t = case a # t momydaer
when 0..3 # 3HaueHUEe
"low" # medium.
when 4..6
"medium"
else
"high"
end

371ech MBI C/IETANTN TAKWEe OTCTYITBI, OY/ITO case SIBJISIETCS TIPUCBanBanueM. Mbr
BOCTIPHHMMaeM TaKyIo 3alMCh CITOKOIHO, XOTSI BAM OHA MOJKeT He TOHPABUTHCSI.

©® OtTmernM, YTO IUKJIBI while 1 until, HaIIpOTHB, HE BO3BPAllalOT HUKAKUX I10-
JIE3HDIX 3HAYCHUI; 0OBIYHO UX 3HAYCHUEM SABJIACTCA nil:
i=0
x = while (i < 5) # x paBHO nil.
puts i+=1
end

@ TepHapHBIH OIIEPaTOP MOKHO MCIOJIb30BaTh KaK B ITPEAI0KEHIAX, TaK U B BbI-
paxkeHusx. B cuiy cuHTakcHMYecKuX mpudrH (MK OrpaHMYeHIi aHAIM3aTOpPa)
CKOOKM 371eCh 003aTeIbHBL

X = 6
y =x==57?20:1 # v pasno 1.
X == 5 ? puts("lIpuBer") : puts("loka") # IleyaTtaeTcs: "lloka"

(-] HpeZIJIOHCeHI/Ie return B KOHIIE METO/a MOKHO OITyCKaTh. Meton BCer/ga BO3Bpa-
ITa€T 3Ha4YeHME TMOCJTE/IHETO BBIYMCJICHHOI'O BbIpAasKEHU A, B KAKOM OBI MECTe 9TO
BbIUMCJICHNE HU IIPONCXOINIIO.

@ Korzma utepaTop BBI3BIBAETCS € OIOKOM, TIOCTEHEE BHIPAKEHE, BEIYUCIEHHOE
B GJIOKe, BO3BPAIIAETCS B KauecTBe 3Hauenus 61oka. Ecm mpu 9ToM B Teste nte-
paropa ecTb MPeJIoKEHUE x = yield, TO x OY/IET TIPUCBOEHO HTO 3HAUEHUE.

@ Peeynspnvle svipancenusi. HamoMHUM, 4TO TIOCTIE PETYJIIPHOTO BHIPAXKCHUS MOK-
HO HAIMCATh MOAUDUKATOP MHOTOCTPOUHOCTH /1, U B 9TOM cJrydae Touka (.) 6y-
JIEeT COMOCTABJIATBCA ¢ CUMBOJIOM HOBOH CTPOKH.

@ Pezynapuvie svipadxcenus. OnacaliTech COOTBETCTBUH HYyJIeBOU /iuubL. Ecan
BCE BJIEMEHTHI PEryJIIPHOTO BhIPpaKEHUsST HEOOs3aTeIbHbI, TO TAKOMY 00pasILy
Oy/ieT COOTBETCTBOBATh «HUYTO», IPUYEM COOTBETCTBHUE Beeria OyaeT Haiige-
HO B HavaJjie CTPOKH. JTO THIMHUYHAsT OMNOKA, 0COOEHHO YacTo ee JOMyCKalT
HOBHMYKH.

1.6. XXaproH Ruby

3aHOBO HAYMHATH YYNUTh AaHIJIMHACKUIL 1151 ocBoeHus: Ruby Heobszarensro. Ho Hy:xkHO
3HATh KOe-KaKKe KaproHHble BhIpaKeHMs, 00bIuHble B coobiectse. HekoTophlie 13 HIuX
HUMEIOT JIPYTOI CMBICT, UM IIPUHSITO B KOMIIBIOTEPHOM MUpe. VM 1 mocBsitien HacTos-
Ui pasjed.
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B Ruby Tepmun <«arpubyT»> HOCUT HeO(DUIMATIBHBINA XapakTep. MOKHO CYUTATB,
4TO aTpUOYT — HTO NEepeMeHHast SK3eMILIAPa, KOTOPast PACKPhIBAETCS BHEITHEMY MUDPY
C TIOMOIITBIO OTHOTO M3 METOJIOB ceMelicTBa attr. Ho TYT HeT OTHOM onpeie IeHHOCTH:
MOLYT CYLIECTBOBATb METO/bI foo U £00=, HEe COOTBETCTBYIOLIME lIePeMeHHON @foo, KaK
MO3KHO ObLITO ObI 05KHIaTh. V, KOHEUHO, He BCe TIepeMEHHbBIE 9K3EMILIsIpa CYUTAIOTCS aT-
pubyTamu. Kak 00bIYHO, HY;KHO IPUAEPKUBATHCA 34PAaBOI0 CMbICJIA.

ArpubyTbl B Ruby MoskHO nozpasaennTs Ha memodot umenust (reader) u ycmanosxu
(writer). Memoo docmyna, wiu axyeccop (accessor), ABJIsieTcsl OJHOBPEMEHHO METOI0OM
YTEHUS U YCTAHOBKHU. DTO COTJIACYETCS C HA3BaHMEM METO/IA attr_accessor, HO TIPOTH-
BOPEUMT IIPUHATOI B APYIUX COOOLIECTBAX CEMAaHTUKE, COIIACHO KOTOPOIi aKI[ECCoP Jia-
€T JIOCTYII TOJIBKO JIJIS YTEHUS.

Omneparop === umeercs Tobko B Ruby (Hackosbko Mue usasecto). OObIKHOBEH-
HO OH Ha3bIBAeTCs OTEPATOPOM BETBSIIErocst paBeHcTBa (case equality operator), moc-
KOJIbKY HESTBHO UCTIOJIb3YeTCs B TIPETIOKeHNsIX case. Ho 9T0 Ha3zBaHMe, Kax s yKe TOBO-
PWJI, He BIIOJTHE TOYHO, TIOTOMY UTO PEYb UJIET HE TOJIBKO O «paBeHCTBey. B manHoii KHure
g 4acTo yIoTpebIsaio TepMUH «onepamop omuowuenus> (relationship operator). M306-
PeJI €To He 51, HO MPOCJIEUTD MPOUCXOKICHIE MHE He YAT0Ch, K TOMY K€ OH yrmoTpes-
JsieTcst HeyacTo. JKapronHoe HazBaHue — «ollepaTtop TpoitHoro paseHcrsa» (threequal
operator) M TPOCTO «TPU PABHO>.

OrniepaTtop <=>, HABEPHOE, JIyUIIIe BCETO HAa3bIBATh 0nepamopom cpasrenus. Ha sxapro-
He €ro Ha3bIBAIT KOCMUYECKUM o1iepaTopoM (spaceship operator), TOCKOJIBKY OH HAIlo-
MIHAET JIETAIONIY0 TAPEJIKY — TaK ee M300paskali B CTapbIX BUACOUTPAX.

TepMuH <«I109THYECKUI peskuM» (poetry mode) moguepKuBaer, 4To MOKHO OIyC-
KaTh HEHY’KHbIE 3HAKU TIPENMHAHUS 1 JIeKCeMbl (HACMEIJINBbIN HAMEK HAa OTHOILIEeHUE
MO3TOB K MyHKTYallUW Ha MPOTSLKEHUN TTOCHETHNX mectuecaTu Jiet). [Toarnaeckuit
PEKIM TaKsKe 4aCcTO 03HAYAET «OIIyCKaHKe CKOOOK TIPH BbI30BE METOAA».

some_method (1, 2, 3) # VI3OHTOYHEHE CKODKN.

some_method 1, 2, 3 # "IMooTUYeCKuUlr pexmm" .

Xapron Ruby

Ho Mue aToT npuHIun pejacTasasercs 6osee oommM. Hapumep, Koraa xaur nepe-
Aa€TCA B Ka4€CTBE MMOCJHEAHETO NI €JUHCTBEHHOI'O ITapaMeTpa, MOKHO OITyCKaTb (I)I/I-
rypHbie cKoOK1. B KOHIE CTPOKK MOKHO He CTaBUTh TOUKY C 3allTOil (a HOTOMY HIKTO
9TOTO W He jiesiaeT). B GOJIBITMHCTBE CIyYaeB pa3pelaeTcsi OIyCKaTh KIUEBOE CI0BO
then B IIPeJIOKEHUAX 1if U case.

HeKOTOpI)Ie ITPOTPAMMUCTDI 3aXO/JAT €1I1€ JaJIblIle, OITyCKasd CKO6KI/I JlayKe B oIpe/ie-
ﬂeHHIIMETOHOB,}K)60ﬂbHH4HCTBOTaKIﬂ3HOCTyHaet

def my_method(a, b, c¢) # Moxmo u Tax: def my_method a, b, c
#
end

CTOUT OTMETHUTD, YTO B HEKOTOPBIX CJAYYASX CJAOKHOCTD rpaMMaTuky Ruby npuso-
JIUT K C6OHM aHa/3aTopa. Bo Bi10sKeHHBIX BBI30BaxX METO/Z10B CKO6KI/I UL ACHOCTH JIyY-
11e OCTaBJIATD. I/IHOFlIa B TeKyHIeﬁ BEpCUU Ruby BbIBOJIATCA ITPEAYITPEIKIACHU !

def alpha (x)
X*2

end

def betal(y)
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v*3
end
gamma = 5
delta = alpha beta gamma # 30 -- To %e, uTo alpha(beta(gamma))

# BHOaeTcs mpenyrpexmneHue :

# warning: parenthesize argument (s) for future version

# mpemynpexmeHue: 3axkiodaiTe apryMeHT (H) B CKOOKM [JIsi COBMECTUMOCTU C

# c OyImymyMu BepCUSIMU

Tepmun duck typing («yTuHas THIM3AIUA> WK IPOCTO <y TUIIU3AIUST> ), HACKOJIb-
Ko s 3Hato, mpuHaprexut Jeiisy Tomacy (Dave Thomas) 1 BOCXOIUT K TOrOBOPKeE: «eC-
JI KTO-TO BBITJISIIUT KaK YTKA, KOBBLISIET KaK YTKA U KPSIKAET KaK yTKa, TO, HABEPHOE,
3TO U €CTh YTKa». TOUHBIN CMBICIT TEPMIHA <yTUTIU3AIUST> — TeMa JIJI TUCKYCCHii, HO
MHE KasKeTcs, 4TO 9TO HaMeK Ha TeHJeHIno Ruby 3a00THThCS HE CTOJIBKO O TOUHOM
KJacce 00bEKTA, CKOJIBKO O TOM, KaKHe METOJIBI /ISt HETO MOKHO BBI3BIBATH U KAKUE OTIe-
PaIlK Hajl HUM MOKHO BBITIOJIHATE. B Ruby MbI pejiko mosibayeMest METOIOM is_a? MIn
kind_of, 3aTO ropaszio daiiie Hpm6eraeM K MeToaly respond_to?. O6brunoe JIeJI0 — IIpOC-
TO TIepeiaTh OGBEKT METO/LY, 3HasT, UTO MPH HEMTPABUIBHOM HCITOJb30BaHUH OYIET BO3-
OysKIeHO UCKIoueHre. Tak OHO PaHO MJIU HO3/IHO U CIYyYaeTCsl.

YHapHY0 3BE3/I0UKY, KOTOPas CYKUT JIJIST PACITUPEHUS MACCUBA, MOKHO OBLIIO ObI
Ha3BaTh OIIePATOPOM PACIIMPEHHUsT MACCUBA, HO He yMalo, 4TO KTO-HUOY/Ib CJIbIIIAJ Ta-
KOe BhIpakeHue. B xakepckux Kpyrax XOJISAT CJIOBEYKH «3Be3/[0UKay (Star) u «pacruio-
muBanue» (splat), a Takske IPOU3BOAHBIE ONPEAETICHI — «pacilIonieHHbli> (splatted)
u «ciunonmennbiii» (unsplatted). Josun Asnan Bisk npumyMar 0cTpOyMHOE HazBaHUe
«yHapHBII OTIEPATOP JUHeapu3aImiy (Unary unarray operator)’.

Tepmut cunrer (singleton) MHOIHE CUMTAIOT [IEPErPYKEHHBIM. DTO BIIOJIHE 0OBIYHOE
QHTJIMIICKOE CJIOBO, O3HAYAIOIIIEE BEIIb, CYIIECTBYIOILYIO B €/IMHCTBEHHOM aK3eMILispe. [To-
Ka MBI HCTIOTb3Y€EM €T0 B KaueCTBe MOAN(MUKATOPA, HUKAKON ITyTAaHUITH He BO3SHUKAET.

Ho Singleton (OguHouka) — 9TO ellie U XOPOIIO U3BECTHBIN HATTEPH IIPOEKTUPOBA-
HUSI, OTHOCSIIITUICS K KJIACCY, ST KOTOPOTO MOJKET CYIIECTBOBATH JIUIIh OJUH O0BEKT.
B Ruby mis1 peanusanuu sToro narrepHa uMeercs Oubinoreka singleton.

Cunrsietnbiit kimace (singleton class) 8 Ruby — mogo6Hast Kiaccy CyImHOCTb, METO-
JIbI KOTOPOI XpaHsTCs Ha ypoBHE 00BEKTa, a He Kacca. [loxkayii, 970 He «HacTOSIINiI
KJIacC», MOTOMY UTO €r0 HeJb3sl MHCTAHIIUPOBaTh. Hike MpuBeieH TpUMep OTKPbITHS
CHHTJIETHOTO KJIacca JUIsi CTPOKOBOTO OOBEKTA € MOCJEAYIONINM 100aBIeHIEM METO/IA:

str = "hello"

class << str
def hyphenated
self.split("").join("-")
end
end

# ANbTEepHATUBA:
# def str.hyphenated

str.hyphenated # "h-e-1-1-o"

* [Ipoury unTaTesst UI3BBUHUTDH MEHSI 32 9TO HArPOMOJK/IEHUE BBIZLyMaHHBIX CJIOB, HO JKAPTOH BPSIJL JIN CJIE/Y-
eT TIePeBOINTH AKAJEMUYECKU TTPABUIIBHBIM SI3BIKOM. X0UeTCsT HAZIESITCS, YTO 9TO BCE JKe JIydIIe, YeM Kab-
KU anTauiickux cioB. (Ipum. nepes.)
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Kro-To mpeoskn ncmonb3oBath TepmMut eigenclass (kmace B cebe) — mpousBoI-
HOE OT HEMEIIKOTo cJioBa eigen (CBOM cOOCTBEHHDIN), KOppEAUpyollee ¢ TEPMUHOM
«cobeTBeHHOE 3HAYeHMe> (eigenvalue), mpruMensieMbIM B MaTeMaTiKe 1 (pusnke. Oc-
TPOYMHO, HO B COOBIIECTBE He TPYKUIOCH U HEKOTOPHIM aKTUBHO HE HPABUTCSL.

Bepuemcs k npeabiayemy npumepy. [lockosbky MeTon hyphenate He CyLLeCTBYeT
HU B KAKOM-JIHOO IPYTOM 00BEKTE, HU B KITACCE, ATO CUHZAEMHbIL MEMOO TaHHOTO 00D-
eKTa. ITO He BHI3bIBAET HEOHO3HATHOCTH. VIHOT/IA caM OOBEKT HA3BIBAETCS] CHHTJIET-
HBIM, TOCKOJIBKY OH €TMHCTBEHHBIN B CBOEM pojie — GOJIbIIIe HU Y KOTO TaKOTO METO/A
HeT.

Onmako BcmoMumnM, 9To B Ruby cam kmace siBistercst o6bektom. T10aTOMY MBI MO-
JKeM 00aBUTh METO/] B CUHTJIETHBIN KJIACC KJIACCa, M HTOT METOJ OY/IET YHUKAJIECH st
00BeKTa, KOTOPBII — 110 YUCTOU CIYYAHOCTH — OKasasicst Kaaccom. [Tpumep:

3aknoyeHre

class MyClass

class << self # AnprepHaTtuBa: def self.hello

def hello # mwm: def MyClass.hello
puts "llpuBeT oT #{self}!"
end
end

end

[TosTomy Heobs3aTEIbHO cOo3aBaTh 00BEKT Klacca MyClass JJIS BBI30BA 9TOIO Me-
TOJ1A.

MyClass.hello # IlpuBeT oT MyClass!

Bripouem, Bbl, HaBepHOE, 3aMETHJIN, YTO 9TO He UTO HHOE, KaK MeTo/I KJiacca B Ruby.
WHBIMH CJIOBAMHU, METOJI KJIacca — CUHTJIETHBIN MeTo/l oObekTa-kaacca. MOKHO Takske
CKasaTb, YTO HTO CHHIVIETHBIN METO/I, OTIPeIeICHHbII /11 00BhEKTa, KOTOPBIN CIyYaiiHO
0Ka3aJiCs KJIACCOM.

Ocranacs erie mapouka TepMuHOB. [lepemMenHas Kiacca — 3To, pa3yMeeTcs, TO, UM
4Yero HauMHAeTcs C JIByX CUMBOJIOB €. Bo3MOKHO, Ha3BaHUe HEY/IAaUHO M3-32 HETPUBHU-
AJILHOTO MTOBEJIEHUs OTHOCUTELHO HaciefioBanus. [lepeMennas ak3eMILsipa Kjiacca —
HEYTO COBCEM MHOE. DTO OOBIYHAST TePEeMEHHAsT 9K3EMILISIPA; TOJIBKO 00BEKT, KOTOPOMY
OHa TPUHA/IJIEKUT, SBJISIETCS KaaccoM. JlonosHuTenbuyio nuhopMaliuio 1mo 3Toii TeMe
BBI Haiijiere B rase 11.

1.7. 3aknioueHue

Ha srom saBepiuaercs Hai 0630p 00bEKTHO-OPUEHTHPOBAHHOIO IIPOrPAMMUPOBAHUS
U KpaTKasi 9KCKypCus 1o A3biky Ruby. B mocmeayionmx riaBax m310:KeHHbBIA MaTepu-
an Oyjer pacKpbIT GOJIEE TIOJIHO.

XOoTs B MOM HAMEPEHHS HE BXOAUIO «y4nuTh Ruby» HOBHUYKOB, He MCKJIIOUEHO, YTO
Jaske HAYMHAIOIIME IPOrPpaMMUCTBI Ha Ruby moduepIHyT 4To-To noJjiesHoe U3 aToi IJia-
BbL. Kak ObI TO HI OBLIO, IIOCAEAYIOMINE [JIaBBl OYAYT MOJIE3HBI «pyOUCTaM» HadyalbHO-
ro 1 cpeanero yposHs. Haeiocs, 4To fase OIbITHbIE IIPOrpaMMUCThI Ha Ruby HaiiayT
17151 cehsT YTO-TO HOBEHBKOE.
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Kozoa-mo anemenmapnvimu kupnuvuxam Mupo3o0anust Cuumaiiuco amomol,
nOMOM NPOMOHBL, NOMOM K8aAPKU. Tenepb maxosviMu cuumaromest CmpyHol .
Jls6uod Ipocc, npogheccop meopemuueckoii pusuxu,

IHpuncmonckuil ynusepcumem

B navaze 1980-x romoB oun podeccop mHOOPMATUKN, HAYMHAS TIEPBYIO JIEKIIUIO 110
CTPYKTypPaM JaHHbIX, He TIPE/ICTABUJICS CTY/ICHTAM, He CKa3aJl, KAk Ha3bIBAETCS KypC, He
pacckasalt o ero mporpaMmMe U He TTOPEKOMEHIOBAT HUKAKIX YIeOHIKOB — 2 BMECTO 9TO-
ro cxo/y cripocuit: « Kakoit TUIl JaHHBIX caMblii BaXKHbIH ?»

Boio BeIcKazaHo HECKOJIBKO TIpeTonoxkeruii. Korja mpodeccop yCabIia ci0Bo
«yKasaTeJin», OH BBIPA3WJI YZIOBJIETBOPEHIE, HO BCE-TAKHM HE COTJIACUIICS CO CTY/IEHTOM,
a BBICKa3aJs cBoe MHeHUe: « CaMbIM BaKHBIM SIBJISIETCS TUIT CUMBOJT>.

VY nero 6bLu Ha TO ocHOBaHMst. KoMIbloTepaM mpeiHasHaveHo ObITh HAIMMU CJIy-
raMu, a He X03s5€BaMH, a YeJIOBEKY TIOHSATHBI TOJBKO CUMBOJIbHBIE aHHbIe. (EcTh, KO-
HEYHO, JIO/IH, KOTOPbIe 6e3 TPy/la YUTAIOT ¥ IBOMYHBIE JAHHBIE, HO O HUX MbI Ceii1ac ro-
BOpHTH He OyzieM.) CUMBOJIBL, a CTAJI0 OBITh, M CTPOKH, TIO3BOJISTIOT YEJIOBEKY 00TIAThCSI
¢ KoM1bioTepoM. JIo6yio nHGOPMAIUIO, B TOM YKCJIE U TEKCT Ha ECTECTBEHHOM SA3bIKE,
MO>KHO 3aKO/IUPOBATh B BUJIE CTPOK.

Kax u B ipyrux st3pkax, ctpoka B Ruby — mpocTo mocsieoBaTeibHOCTh CUMBOJIOB.
IToso6HO APYTUM CYITHOCTSIM, CTPOKH SIBJISIFOTCSI TIOJTHOIEHHBIME 00beKTaMu. B mpo-
rpaMMax [MPUXO/UTCS BBIOJIHSTH PA3HO0OpA3Hble Ollepaliii Haji CTPOKAME: KOHKATe-
HUPOBATD, BBIIEATD JIEKCEMbI, AHAJIM3UPOBATD, TTPOU3BOJNTH MOUCK U 3aMEHY U T.]I.
sIapik Ruby mosBossieT Bee aTo fenath 6e3 Tpy/a.

IMoutu BClofty B 3TO¥ riaBe MpeANoaraeTcst, 4to Oailt — ato cumBoJt. Ho mpu pa-
6oTe B MHOTOSI3BIYHON CPefie 9TO He COBCEM Tak. BOmpochl MHTepHAIMOHATIN3AIINN 00-
CY’KJIAIOTCSI B TJIaBe 4.

2.1. MpepacraBneHne 00bIYHbIX CTPOK

Cmpoxa B Ruby — ato nocsenoBatebHOCTb 8-6uToBbIX OaiiToB. OHa He 3aBePIIACTCs
HYJIEBBIM CUMBOJIOM, Kak B C, U, CJIeIOBaTEJbHO, MOJKET COJIEP/KATh TAKUE CUMBOJIBL. B
CTPOKE MOTYT OBITH CUMBOJIBI ¢ Kojiamu 6oJbiite 0XFF, HO Takue CTPOKH UMEIOT CMBICIT,
JIVIIb €CJIM BBIOpaH HEKOTOPBIN HAGOp cMMBOJIOB (KOAUPOBKA). JLONOIHUTENBHYO HH-
dopmarrio o KoAMPOBKaX BbI HaliJleTe B TJIaBe 4.

* B aHrIMHCKOM SI3BIKE CJIOBOM <«String» 0603HaYaeTcst Kak «CTPOKay, Tak 1 «ctpyHas (Ipum. nepes.)

[Tpocreiimas cTtpoka B Ruby sakifouaercs B OMHOYHbBIE KaBbIYKH. TaKue CTPOKH
BOCHPUHUMAIOTCS OYKBAJIbHO; B KauecTBe YIPaBJISIONIMX CUMBOJIOB B HUX Paclio3Ha-
IOTCST TOJIBKO AKPAaHWPOBAHHAS OMHOUYHAs KaBbluka (\’) M 9KpaHWPOBAHHBIN CUMBOJI
obpatHOl kKocolt yepTsl (\\):

AnbTEPHATUBHAS HOTALMA ANt TPEACTABIEHUS CTPOK

# DTo cTpoka.
# I'-xa O'Jlmpu.
# CvoTpu B C:\TEMP.

sl = 'S5T0 cTpoka'

s2 = 'I'-xa O\ 'Jlupu'

s3 = 'Cqotpu B C:\\TEMP'

CTpoKH, 3aKJII0UeHHbIE B JBOITHbIE KaBBIUKH, 00/1aai0T 60JIbIeii rTiOKocThio. B Hux
JAOITYCTUMO MHOTO JIpDYTUX YIIPaBJIAOMINX HOC]Ie]_IOBaTeJIbHOCTef/,I, B YaCTHOCTU JIA TIPE/L-
CTaBJIeHUA CUMBOJIOB 33.6051, Ta6yn§1u1/11/1, BO3BpaTa KapeTKH U I1epeBo/ia CTPOKH. MoskHO
Tak)Ke BKJIIOYATDh TTPOU3BOJIBHBIE CUMBOJIBI, TIPE/ICTABICHHBIE BOCBMEPUIHBIMU T PAMIL:

sl = "B710 3Hak Tabynmaumm: (\t)"

S2 = "HeCKOJIbKO CUMBOJIOB 3abosi: xyz\b\b\b"

s3 = "BT0 TOXe 3Hak Tabymaumm: \011"

s4 = "A BTO CUMBOJH IIOa4YM 3BYKOBOTO CcuTrHama: \a \007"

BHyTpu cTpokH, 3aKTI0UEHHON B JIBOMHBIE KABBIUKH, MOTYT BCTPEYATHCS JTasKe BbI-
paxenus (cm. pazzen 2.21).

2.2. AnbTepHaTMBHAA HOTaLMS AN1S NPEACTaB/IEHUS CTPOK

Wuorna BcTpeyaioTcsi CTPOKHU, B KOTOPBIX MHOTO METACUMBOJIOB, HAIPUMED OMHOYHBIX
U IBOMHBIX KaBbIUEK U T. /1. B 3TOM cirydae MOKHO BOCIIOIb30BaThCSI KOHCTPYKIIUSAMU $q
u %0. Besien 3a HUMU J10JKHA UATH CTPOKA, O6paMJIeHHa$I ¢ obenx CTOPOH CUMBOJIaMU-
OrpaHHqHTeﬂHMH;ﬂMqH051HpeﬂHOqHTaK)KBaﬂpaTHHeCKO6KH([]).

IIpu sTOM %q Bener cebsa Kak OQMHOYHbIE KABBIYKY, a $Q — KaK JABOIHEBIE,

S1 = %g[Kak ckazan Marpurr, "Cecl n'est pas une pipe."]

s2 = %q[3T0 He Tabynauwus: (\t)] # PaBHOB3HaAYHO 'OTO He Tabynaums: \t'

s3 = %Q[A »TO Tabymaims: (\t)] # PaBHO3HAYHO "A 3TO0 Tabyusaiums: \t"

B o6oux BapuaHTaxX MOYKHO IIPUMEHATD U IPyTrue OrpaHUuInTeId, IIOMUIMO KBaJipaT-
HBIX CKOOOK: KPYTJIble, (DUTYPHbIE, YTJIOBBIE CKOOKH.

sl = %g(Bwin ckazan: "Bob ckazan: 'This is a string.'")

s2 = %q{Ipyras CcTpoka.}

s3 = %Qg<B 2TOM CTPOKE eCThb CIelMalbHele CcuMBOIH '"[](){}.>

[lomycTMbl TakKe HelmapHble OrpaHnInTe . B 3TOM KayecTBe MOXKET BBICTYIIATh
JI000it cMBOJI, KpoMe GYKB, ndp U MpornycKoB (podeoB U UM MOA0OHBIX ), KOTO-
PBIH MMeeT BU3yalbHOE MPe/ICTaBJIeHe U He OTHOCUTCS K YNCJTy TIePeINCIeHHBIX BbI-
1IIe MAapHBIX OTPAHUYNTEJIEH.

sl = %q:"4 mymMan, 4YTO BTO Cresnaia KopoBa r-xm O'Jlupm," ckKazajl OH.:
s2 = %g*\r - »T0 control-M, a \n - »TO control-J.*

2.3. BcTpoeHHble JOKYMEHTbI

IIJIH NpeaACTaBJICHUS I[]II/IHHOI';I CTPOKH, BaHI/IMaIOHIef/'I HECKOJIbKO CTPOK B TEKCTE, MOXK-
HO, KOHEYHO, BOCITOJIb30BaTbCA 0OBIYHBIMU CTPOKaMM B KaBbIYKaXx:
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str = "Tpm OeBULE IIOL OKHOM
[lpsany IO30HO BEYEpPKOM. . ."

Ho Torma orctym okaskeTcst 4aCTbIO CTPOKU.

MokHO BMECTO 3TOTO BOCIIOJIb30BATHCSI BCTPOEHHBIM JIOKYMEHTOM, M3HAYAJIbHO
IpejiHa3HaYeHHbIM JIJIs MHOTOCTPOUYHBIX (hparmenToB. (Mies v cam TepMUH 3aMCTBO-
BaHbI U3 6oJiee cTapbiX A3bIKOB.) CUHTAKCUYECKU OH HAUMHAETCS C BYX 3HAKOB <<, 3a
KOTOPBIMHM CJIEIyeT KOHIIEBOM MapKep, HyJib Wik Oojiee CTPOK TeKCTa U B 3aBepllieHIe
TOT K€ CaMblil KOHIIEBON MapKep B OT/IEJIbHOM CTpOKe:

str = <<EOF

Tpy HOEBULH II0I OKHOM
[psny IIO30HO BEYEPKOM. . .
EOF

Ho ciegure BHUMATEIbHO, YTOOBI IIOC/IE 3aBEPINAIONIErO KOHIIEBOIO MapKepa He
66110 11poGesoB. B Tekyieil Bepcuu Ruby Mapkep B Takoii cutyaimuy He pacro3HaeTcst.

BerpoeHHble JOKYMEHTBI MOTYT ObITh BJIOKEHHBIMU. B IIpuMepe HUKe MOKa3aHo,
Kak I1epeiaTh METOLY TPH IPEACTABICHHbBIX TAKIM 00Pa3oM CTPOKM:

some_method (<<strl, <<str2, <<str3)

IIEPBBM KYCOK
TeKCTa. ..

strl

BTOPOM KYCOK. ..

str2

TpeTul KyCOK
TEeKCTa.

str3

ITo yMo4aHUO BCTPOEHHBII TOKYMEHT BeleT ceOsl Kak CTPOKAa B IBOIHBIX KaBbIU-
KaX, TO €CTb BHYTPU HEro MHTEPIPETUPYIOTCA YIIPABJIAIONINE ITOCIEL0BATEIBHOCTA 1
UHTEPIOJUPYIOTCs Bhipaskenusd. Ho ecsn koHIleBoil MapKkep 3aKJI0O4eH B OJUHOYHBIC
KaBbIUKM, TO 1 BECh JJOKYMEHT BeJleT ceOsl KaK CTPOKA B OJMHOYHBIX KaBbIYKaX:

str = <<'EOF'

DTO He 3HakK Tabynsammu: \t

a DTO HEe CUMBOJI HOBOM CTPOKM: \N

EOF

Ecau xon1ieBoMy Mapkepy BCTPOEHHOTO JIOKYMEHTA TIPE/IIIeCTBYET Jieuc, TO Map-
Kep MOKeT HauMHAThC ¢ KPACHOi cTpoku. IIpu aToM yaansiorces: ToJabKO MpoGesibl 13
TOH CTPOKH, HA KOTOPOH PacIoJyioKeH caM MapKep, HO He 13 IIPe/IIeCTBYONNX el CTPOK
JIOKyMEeHTa.

str = <<-EOF
Kaxmasgs M3 BTUX CTPOK
Ha4MHaeTCs C IIaph
Tpo6eoB.
EOF

Onutny cTuiib, KOTOPBIM HpaBUTCS JTMUHO MHe. [Ipennososxkum, 4To onpesesieH Ta-
KOUM METOJl margin:

class String
def margin

] ] 83

arr = self.split("\n") # PazbuThb Ha CTPOKM.
arr.map! {|x| x.sub! (/\s*\[/,"")} # YOoanmuTb HavaJlbHEE CUMBOJH .
str = arr.join("\n") # OOBemuHUTBL B OIHY CTPOKY .
self.replace(str) # IMoOMEeHUTH MCXONHYI CTPOKY .
end
end

[MocTpoyHas 0bpaboTka

ﬂ]IH SCHOCTHU A BKJIIOYNJI HOZIpO6HbI€ KOMMEHTapHu. B srom KO/1€ TIPUMEHAIOTCA KOH-
CTPYKITHH, KOTOPbIE OYLyT PACCMOTPEHBI HUZKE — KaK B 9TOI, TaK U B OCJIELYIOIINX [JIaBaX.
HCHOJIBSyeTCF{ 9TOT METO/ TaK:
str = <<end.margin
|3TOT BCTPOEHHHM MNOKYMEHT uMeeT "JjieBoe roJje"
|Ha YpPOBHE BEPTMKAJIBHONM YepTH B KakOOM CTPOKE.
\
| MOXHO BKJIOYATh LIUTATH,
| menaTk BHCTYIE U T.I.
end
B kauecTBe KOHIIEBOTO MapKepa eCTeCTBEHHO yrnoTpeduTh cioBo end. (Brpouem,
9TO Z1eJI0 BKyCa. BI)II‘]IHZ[I/IT TaKoOu MapKep KaK 3ape3epBrUPOBaHHOE CJIOBO end, HO Ha ca-
MOM /ieJie 3TOT BbI60p HUYYTb HE XYK€ JIIO6OFO ZIpyFOFO.) Ka)KZIaH CTPOKa HAYNHAETCA
C CUMBOJIA BepTI/IKaJIbHOfI YePThbI, HO 3T CUMBOJIBI IIOTOM 0T6paCbIBaIOTC$I BMeECTe C Ha-
YaJIbHbIMU HpO6e]IaMI/I.

2.4. MNony4yeHune ANNHbI CTPOKK

JL1s1 TostyyeHust IJIMHBL CTPOKU CJIYKUT MeTOJL length. Y HEro eCTb CHHOHUM size.

strl = "Kapn"
x = strl.length # 4
str2 = "Iouns"

X = str2.size # 5

2.5. MocTpouyHaa o6paboTka

Crpoka B Ruby Mosket comepskath cMBOJIBI HOBOI cTpoky. Harprumep, MOKHO ITPpOUH-
TaTh B MaMsTh (paiijl M COXPAaHUTH €To B BUIE O/IHON CTpoKu. [IpuMeHsieMbIii 10 yMOJI-
YAaHUIO UTEPATOP each B 9TOM CJIydae lepedupaeT OTAebHbIE CTPOKK:

str = "Korma-To\NnmaBHHM-IOaBHO. .. \nKoxer\n"
num = 0

str.each do |line|

num += 1

print "Crpoka #{num}: #{line}"

end

Brinosnenue aToro Kojia faet caeAyomuil pe3yabrar:

Ctpoka 1: Korma-To
CTpoka 2: IaBHBM-IaBHO. ..
Ctpoka 3: KoHell

A]II)TepHaTI/IBHO MO’KHO OBLII0 ObI BOCIIOJIb30BaThC METO/IOM each_with_index.
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2.6. MNoGaiToBasa oOpaboTka

ITockosbKy Ha MOMEHT HAIMCaHUs 9TOH KHUTH s13bIK Ruby ete He noazepskuBas nn-
TEPHAIMOHAIM3ALMIO B [IOJIHON Mepe, TO CUMBOJI U 0T — 110 CyIIECTBY O[HO H TO JKe.
Jluist ocsieioBaTeIbHOI 00pabOTKM CHMBOJIOB MOJB3YHTECh UTEPATOPOM each_byte:

str = "ABC"

str.each_byte {|char| print char, " " }

# PesynbTaT: 65 66 67.

B rekymeii Bepcun Ruby cTpoky MOKHO 11peoOpa3oBaTh B MACCUB OJHOCHMBOJIb-
HBIX CTPOK C TIOMOIIBIO METOJIA scan, KOTOPOMY IIePeAaeTcs IPOCTOe PEeryaapHoe BbIpa-
JKeHUe, COOTBETCTBYIOIEE OJHOMY CUMBOJLY:

str = "ABC"
chars = str.scan(/./)
chars.each {|char| print char, " " }

# PesymbTaT: A B C.

2.7. CneumMann3aupoBaHHOE CpaBHEHUE CTPOK

B a3bik Ruby yske BcTpoeH MexaHU3M CpaBHEHMS CTPOK: CTPOKU CPAaBHUBAIOTCS B IIPU-
BBIYHOM JIEKCUKOTPahUIeCKOM TTOPSIZIKE (TO €CTh Ha OCHOBE YIOPSIOYEHUS, TPUCYIIIe-
ro JaHHOMY Habopy cuMBOJIOB). Ho mpu sKeaHuy MOKHO 3a1aTh COOCTBEHHBIE IIPABU-
Jla CpaBHEHM 000 CI0KHOCTH.

[Ipeamomoxum, HapUMep, YTO MBI XOTHM UTHOPHUPOBAThH aHTJINHCKIE apTUKIN d,
an u the, eciu OHU BCTPEYAIOTCS B HavYajle CTPOKH, a TAKKe He 0OpaliaTh BHUMAHUA Ha
GOJIBIIMHCTBO 3HAKOB IIpelHanust. JIJisl 5TOro cieayer nepeonpeseuTb BCTPOEHHbIN
MeTO/[T <=> (OH BBI3bIBAETCSI M3 METOJIOB <, <=, > U >=). B mucTtuHre 2.1 mokazano, Kak 3To
clesaTh.

Nuctuur 2.1. CnenmManu3MpOBaHHOE CPaBHEHUE CTPOK

class String

alias old_compare <=>

def <=>(other)

= gelf.dup

= other.dup

YHaanThb 3HAKU TIPEIVHAaHS .

cgsub! (/[\,\NoN2NINeN; T/, )
cgsub! (/[\,NoN2NINeN; T/, )
VOoaauTh apTUkIY W3 Hadalla CTPOKM.
.gsub! (/*(a lan Ithe )/1i, "")

.gsub! (/*(a lan Ithe )/1, "")

y,IIaHMTI: Ha4daJIbHHE 1 XBOCTOBHE Hpo6em:1.
.strip!

.strip!

BH3BATh CTapPHE METOH <=>.
.0ld_compare (b)
end

VO O DO HT Y O D
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PasbueHne cTpoku Ha nekcemsl

end

titlel = "Calling All Cars"

title2 = "The Call of the wWild"

# Ilpy CcTaHIAapTHOM CpPaBHEHMM OBUIO OH HamedaTaHo "yes".
if titlel < title2

puts "yes"

else

puts "no" # A Tereppb nedartaeTcs "no"
end

OG6paruTe BHUMaHHUE, YTO MbI «COXPAHUJIN» CTAPBIH METOJT <=> C OMOIIBIO KJIH0Ue-
BOTO CJIOBA alias M B KOHIIE BBI3BAH €T0. Ecsi GBI MBI BMECTO 9TOTO BOCIIOTE30BAJINCH
METO/IOM <, TO ObLJI ObI BBI3BAH HOBBII METOJ[ <=>, UTO MIPUBEJIO Obl K GECKOHEUHOIT pe-
KypCUM 1 B KOHEYHOM CYeTe K aBAPUITHOMY 3aBEPIICHUIO TPOTPAMMBI.

OTMeTHuM TaksKe, 4TO OMEPATOP == He BBI3BIBAET METOJL <=> (TIPUHA/JICIKATINHN KJac-
cy-TipuMecH Comparable). DTO O3HAUAET, UTO JIJISI CIIEIUATTM3UPOBAHHON TPOBEPKH CTPOK
Ha PaBEHCTBO TPUIILIIOCH ObI OTAETBHO MEPEOTIPEAETUTh MeTo ==. HO B paccMOTpeHHOM
cJrydae B 9TOM HET HEOOXOAUMOCTH.

JlomycTiM, 9TO MBI XOTHM CPaBHUBATH CTPOKU Oe3 yueTa peructpa. [lJist 9Toro ecth
BCTPOEHHBIN METOJ] casecmp; HAJIO JIUIIb JOOUTHCS, YTOOBI OH BBI3BIBAJICS MTPU CPaBHE-
Huu. BoT Kak 9T0 MOKHO c/les1aTh:

class String
def <=>(other)
casecmp (other)
end
end

Ectb 1 6osiee ipocToii crocod:

class String

alis <=> casecmp (other)
end
Ho »T0 1e Bce. HalIO CIIEC IIepeoIpeieJINTh OIIepaTop ==, ‘-ITO6I)I OH BeJI CE6F{ TOY-

HO TaK JKe:

class String

def ==(other)

casecmp (other) == 0

end

end

Tenepsb Bce cTpoku GyyT cpaBHUBAThCsE 6e3 yuera peructpa. U mpu Beex omeparu-
SIX COPTUPOBKH, KOTOPBIE OIPE/IEJIEHBI B TEDMUHAX METOJIA <=>, DETUCTP TOKE He OyeT
YUUTBIBATHCS.

2.8. Pa3bueHune CTPOKM Ha NEeKCeMbl

Metop, split paS6I/IBaET CTPOKY Ha 4YaCTH 1 BO3BPAlla€T MACCUB JIEKCEM. EMy nepeaa-
I0TCA ABa ITapaMeTpa: pa3/IeJIMTEJIb 1 MaKCUMaJIbHOE YN CJIO roJieit (He]IOG).
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ITo yMOTYaHUTO PA3IETNTETEM SBJISETCS TIPOOE, & TOUHee, 3HAUEHNE CTIETNATLHOT
HepeMeHHON $; WJIN ee aHIJIOSA3bIYHOTO 9KBUBAJIEHTA $FIELD_SEPARATOR. Ecisin ske ep-
BBIM [TapaMeTPOM 3aJ/[aHa HEKOTOPAsi CTPOKA, TO OHA U OYJIET UCIIOJIH30BATHCS B KaUec-
TBE Pa3/ETUTENS JIEKCEM.

sl = "Bojla TeMHasl I'pO30Basi HOYL.'"

words = sl.split # ["Bomma", "TemMHad", "rpo3oBas", "HOUYL]
S2 = "gOJoKM, TPy, IIepCUKu"

list = s2.split (", ") # ["sbmoku", "rpymm", "mepcuru"]

s3 = "JIBBH M TUTPH U MenBenm"

zoo = s3.split(/ un /) # ["neBH", "THUTPH", "MenBemu"]

Bropoit mapameTp orpaHUYMBAET YNCJI0 BO3BPANIAEMBIX ITOJIEH, TIPU 9TOM JIeHCTBY -
0T CJIE/IYIONIeE TTPAaBUIA:

1. EcJii mapameTp OIyIieH, TO MYCThIE TOJIsT B KOHIIE OTOPACHIBAIOTCSL.

2. Eciu mapamerp — II0JIOKUTEIbHOE YKCIIO, TO OyIeT BO3BpalleHo He oJiee yKa-
3aHHOTO YHucJIa ToJieit (ecau HeoOX0IMMO, BECh «XBOCT» CTPOKM IIOMEIIIAeTC B
niocenHee 1ose). IlycToie mosst B KOHIe COXPaHSIOTCSI.

3. Ecam mapameTp — oTpuIiaTeIbHOE YHCII0, TO KOJTMYECTBO BO3BPAIAEMbIX MTOJIEH
He OTPAHUYEHO, & ITYCThIE TIOJIST B KOHIIE COXPAHSTIOTCSI.

Hwxe npuBeieHbI IPUMEPDIL:

str = "alpha,beta,gamma, ,"

listl = str.split(",") # ["alpha","beta", "gamma"]

list2 = str.split(",",2) # ["alpha", "beta,gamma,,"]

list3 = str.split(",",4) # ["alpha", "beta", "gamma", ","]
list4 = str.split(",",8) # ["alpha", "beta", "gamma", "", ""]
listb5 = str.split(",",-1) # ["alpha", "beta", "gamma", "", ""]

[lns conocraBiieHsl CTPOKU € PEryJIssPHBIM BbIpaskeHUeM WJIU C JAPYTOil CTPOKOi
CITYKUT METOJI scan:

str = "I am a leaf on the wind..."

# CTpoKa MHTEPIpEeTHpyeTcsi OYKBaJIbHO, a He KakK peryisgapHOe BHpaxeHue.

arr = str.scan("a") # ["a","a","a"]

# IIpM COMIOCTABJIEHUM C PEryJsiPHBEM BHPAKEHVEM BO3BPAWlATCS BCE COOTBETCTBIUS.
arr = str.scan(/\w+/) # ["I", "am", "a", "leaf", "on", "the",

"wind"]

# MoxHO 3amaTb OJIOK.

str.scan(/\w+/) {|x| puts x }

Knacc StringScanner U3 CTaHI[apTHOﬁ 616IMOTEKH OT/INYAETCS TEM, 4YTO COXpPaHsI-
€T COCTOAHNE CKaHNPOBaHUs, a HE BbIIIOJIHAET BCE 3a OJWH Pa3:

require 'strscan'

str = "CMOTpM, Kak g mapo!"
ss = StringScanner.new(str)
loop do

word = ss.scan(/\w+/)
break if word.nil?
puts word

# IonydYaThb IO ONHOMY CJIOBY.
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# [onyuuTs cienyommy dparMeHT,
# He ABJISONUIACS CJIOBOM.

Crpoku B KayecTse 06beKTOB BBOAA,/ BbIBOAA

sep = ss.scan(/\W+/)

break if sep.nil?
end

2.9. dopmaTtupoBaHme CTPOK

B Ruby, xak u B a3bike C, 1711 9TOM 1eJI1 IIpeJHasHaueH MeTo ] sprint £. OH IPUHUMAET
CTPOKY U CIIMCOK BbIPasKeHUI, a BozBpaiaer crpoky. Habop crenudukaTopos B (hop-
MaTHOHM CTPOKE MaJIO YeM OTJIMYAETCS OT MPUHATOTO B (DYHKINU sprint f (MW printf)
n3 6ubmorexu C.

name = "Bob6"
age = 28
str = sprintf ("llpuser, %s... I[oxoxke, Tebe %d mer.", name, age)

CupammBaeTcst, 3a4eM HYK€H 3TOT MEeTOJI, €CJU MOKHO MPOCTO WHTEPIIOJIUPO-
BaTb 3HAYE€HU B CTPOKY C IIOMOIIbIO KOHCTPYKIIUH # { expr} ? A 3areM, 4TO sprintf II0O-
3BOJISIET BBITIOJIHUTD JIONIOJIHUTEIbHOE (DOpMaTUPOBAaHUE — HATIPUMEDP, 33/1aTh MaKCH-
MaJIBHYIO HIUPUHY TT0JISI WK MAaKCUMAJbHOE YUCJI0 1Udp Mocjie 3arsTol, 100aBUTH
WU TOJIaBUTDH HavalbHble HYJU, BHIDOBHATbH CTPOKM TEKCTA IO JIEBOW UJIU MPABOM
rpaHuUlle u T. 1.

str = sprintf("%-20s %3d", name, age)

B knacce string ecTb elie METOJT %, KOTOPBIIL /IeJIaeT MouTH To ke camoe. OH mpu-
HUMaeT OJJHO 3HaYeHUEe WM MacCUB 3HaueHUH JI0OBIX TUIIOB:

str = "%$-20s %3d" % [name, age] # To %e, YTO ¥ BHIIE

NwmetoTest Takyke MeTO/BI 1just, rjust U center; OHU TPUHUMAIOT JIJTUHY PE3YJIb-

TUPYIOIIEil CTPOKHU ¥ JIOMOJIHAIOT €€ 10 YKa3aHHOM JJTMHBI IPOOEIaMu, eCJIU 9TO He0O-
XOJIMMO.

str = "Mobu Ouk"

sl = str.ljust(12) # "Mobu Ouk"

s2 = str.center(12) # " Mobm Oux "
83 = str.rjust(12) # " Mo6bu IOuk"

MozxHo 3a1aTh 1 BTOPOI ITapaMeTp, KOTOPLIN MHTEePIPEeTUPyeTcs Kak CTPOKa 3a-
nosiHeHus (IPU HeOOXOIMMOCTH OHa GY/IEeT ype3aHa):

str = "KamuraH AxaB"

sl = str.ljust(20,"+") # "KamurTan AxaBt+t+t+++"
s2 = str.center(20,"-") # "—KammTan AxaB—"

s3 = str.rjust(20,"123") # "12312312KammTan AxaB"

2.10. CTpoku B KayecTBe 00bEKTOB BBOAA/BbIBOAA

[ToMUMO MeTO/IOB sprintf U scanf, €CTh ellle OAUH COCOO UMUTUPOBATH BBOJI/BBIBOJL
B CTPOKY: KJ1acC StringIO.

3-3a cxo/cTBa ¢ 0OBEKTOM TO MBI PACCMOTPUM €r0 B TJIaBe, MOCBSIIEHHON BBOY/
BbIBO/Y (cM. pasnen 10.1.24).
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2.11. YnpaBneHue peructpom

B kj1acce String eCTh MHOKECTBO METOJOB YIIPABJIEHUS PETUCTPOM. B 9TOM paszesie Mbl
HPUBEIEM UX KpaTKUil 0030D.

Mertoz downcase NEPEBOAUT CUMBOJIBL BCEIl CTPOKH B HIKHUI PETUCTD, a METOL
upcase — B BEPXHUIL;

sl = "BOCTOHCKOe Yaenurue"
s2 = sl.downcase # "bocToHCKOE yaenuTume"
s3 = s2.upcase # "BOCTOHCKOE YAEINTUE"

Meton capitalize NpeACTaBIsIeT MIEPBbI CUMBOJI CTPOKM B BEPXHEM pPerucTpe, a
BCE OCTAJIbHBIC — B HUYKHEM:

s4 = sl.capitalize # "BocToHCckoe uaenuTue"
s5 = s2.capitalize # "BOCTOHCKOe yaemnurue"
s6 = s3.capitalize # "BOCTOHCKOe yaemnurue"

Mertoz swapcase U3MEHSIET PETUCTP KaxK10i OYKBBI Ha IIPOTUBOIOIOKHBIIL:

s7 = "3TO BHBINI momyran."

s8 = s7.swapcase # "sTO GmBHMI IIOMYTAR."

Hauunag ¢ sepcun 1.8, B a3bik Ruby BK/II0YeH MeTO casecmp, KOTOPbIi paboTaeT
AHAJIOTUYHO CTAaHAaPTHOMY METO/Y <=>, HO UTHOPUPYET PETUCTP:

nl = "abc".casecmp ("xyz") # -1
n2 = "abc".casecmp ("XYZ") # -1
n3 = "ABC".casecmp("xyz") # -1
n4 = "ABC".casecmp("abc") # 0
n5 = "xyz".casecmp("abc") # 1

Yy Ka’X/10Tr0 U3 IIEPEUYNCJICHHBIX METO/I0B NUMEETCS aHaJIOT, OcyH_IeCTBJIHIOH_II/Iﬁ MOAM-
(ukarnuio «na mecte» (upcase!, downcase!, capitalize!, swapcase!).
}16(3HH6CTByeT BCTPOCHHBIX METO0B, IMO3BOJIAIOIIUX Y3HATH PETUCTP 6yKBbL HO
9TO JIETKO C/ieJIaTh C ITOMOIIbIO PETYJIAPHDBIX Bpra)KeHI/II'/JIZ
if string =~ /[a-z]/
puts "CTpOKa CONEPXUT CUMMBOJIE B HMKHEM permucrpe"
end
if string =~ /[A-Z]/
puts "cCcTpoka COOEPXUT CUMMBOJIEL B BEpXHEM perucrpe"
end
if string =~ /[A-Z]/ and string =~ /a-z/
puts "CcTpoka CONEPXUT CHUMBOJIEL B PA3HHX permcrpax”

end
if string[0..0] =~ /[A-Z]/

puts "CcTpoka Ha4yMHAETCH C IIPONUCHOM OYKBH"
end

OTMeTHM, YTO BCE 9TH METOJIbI He YUUThIBatOT MecTHbIe ocobeHHocTH (locale).

2.12. BbluneHeHue u 3ameHa noacTpok

B Ruby & mogcTpokam MokHO obpaiathest pasHbiMu criocobamu. OOBIYHO MPUMEHSI-
I0TCSl KBaJjpaTHble CKOOKM, KaK /11 MAaCCHBOB, HO BHYTPU CKOOOK MOKET HaXOIMThCS

mapa 06BEKTOB KTacca Fixnum, IUAMTA30H, PETYISPHOE BHIpAKEHIe W cTpoka. Hiske
MBI PaCCMOTPHUM BC€ BapUaHTDI.

Ecom 3amana mapa 06beKTOB Kacca Fixnum, TO OHU TPAKTYIOTCST KaK CMEIEHUe OT
HayaJsia CTPOKH U JIJIMHA, @ BO3BpAIlaeTCs COOTBETCTBYIONIAs 110/ICTPOKA.

BbiuneHeHue 1 3ameHa NoacTpok

str = "llanTan-BonTan"

subl = str[7,4] # "Bomr"

sub2 = str[7,99] # "BomTan" (BHXOI 3a TPAHMUIYY CTPOKU IOITyCKaeTCs)
sub3 = str[10,-4] # nil (oTpuuarenbHas IJIMHA)

BaxHO TOMHUTB, UTO 9TO UMEHHO CMeNIeHue U J7TnHA (YMCI0 CUMBOJIOB), A He Ha-
yaJbHOE 1 KOHEUHOE CMeIeHIE,

Ecaw nnnexc orpuiatesex, To oTcueT BeleTCs OT KOHIIA CTPOKU. B aTom caryvae mH-
JIeKC HAaUMHAETCA C eIMHUIIBL, a He ¢ Hy1sa. Ho Tpu HaXoXKeHUn MOACTPOKU YKa3aHHOHN
JUIMHBI BCe PAaBHO GEPYTCsl CUMBOJIBI IIPaBee, a He JieBee HauabHOTO:

strl = "Amuca"

subl = strl[-3,3] # "uca"
str2 = "B 3azepkanne"

sub3 = str2[-8,6] # "3epkan"

MozxHo 3amaBath quanazod. OH HHTEPIPETUPYETCA KaK AUAa3oH TO3UITI BHYT-
pu cTpoKH. JIama3oH MOJKeT BRITIOYATh OTPUTIATETLHbIE YUCIA, HO B IIOGOM CIyYae HUK-
HsIsI TPAHUIIA HE J0JUKHA OBITH O0JIbIiie BepxHeil. Eciin InanaszoH «uHBEPTHPOBAHHDI»
MJIA HUDKHSAS TPAHUIIA OKA3bIBACTCsI BHE CTPOKH, BO3BpaIaeTCs nil:

str = "VuHCTOH Yepumyuip"

subl = str([8..13] # "Yepumn"
sub2 = str[-4..-1] # "unan"
sub3 = str[-1..-4] # nil

sub4d = str[25..30] # nil

Eciin 3a1ano peryssipHoe BbIpakeHue, TO BO3BPAIIAETCA CTPOKA, COOTBETCTBYIONIAS
06pasity. Ecaiit COOTBETCTBUST HET, BO3BPAIIAETCS ni 1:

str = "Alistair Cooke"

subl = str[/1..t/] # "list"
sub2 = str[/s.*r/] # "stair"
sub3 = str[/foo/] # nil

Ecan 3a/laHa CTPOKa, TO OHa 1M BO3BPAIIlA€TCA, €CJN BCTPEYACTCA B Ka4eCTBE IO/ -
CTPOKU B I/ICXOZIHOﬁ CTPOKE; B IIPOTUBHOM CJIy4dac BO3BpaMllacTCA nil:

str = "theater"

subl = str["heat"] # "heat"
sub2 = str["eat"] # "eat"
sub3 = str["ate"] # "ate"
subd = str["beat"] # nil
sub5 = str["cheat"] # nil

Hakower, B TpUBHaJIbHOM CJiydae, KOT/la B KQueCTBE WHAEKCA 3a/[aH0 OHO YUCJIO
Fixnum, Bo3Bpaniaercss ASCII-koj cuMBo/Ia B COOTBETCTBYIONIEN 1O3uUlu (MK nil,
€CJIN UHIEKC BBIXOAUT 3 TPAHUIIBI CTPOKN ):

str = "Aaron Burr"
chl = str[0]# 65
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chl str[l] # 97
ch3 = str[99] # nil

Baxno IIOHUMATDb, YTO BCE OIIMCAHHbIC BbLINIE C1I0COOBI MOTYT UCIIOJIb30BATHCA HE
TOJIBKO IJIA IOCTYIIa K IMTO/ICTPOKE, HO U JIJISI €€ 3aMEHbI:

strl = "llanTtai-BonTamn"

strl[7,3] = "XBa" # "NlanTai-XBaTam"
str2 = "Amuca"

str2[-3,3] = "ekcaHmpa" # "Anexkcanumpa"
str3 = "B 3azepkanne"

str3[-9,9] = "crexonwne" # "B 3acTekonne"
strd = "VyHCTOH Yepumiib"

strd4f[8..11] = "X" # "VUHCTOH XWIIIL"
str5 = "Alistair Cooke"

str5([/e$/] ="ie Monster" # "Alistair Cookie Monster"
str6 = "theater"

str6["er"] = "re" # "theatre"

str7 = "Aaron Burr"

str7[0] = 66# "Baron Burr"

[TpucBanBaHue BBIPasKEHUS, PABHOTO nil, HE OKa3bIBACT HUKAKOTO JIEHCTBUS.

2.13. NoacTtaHoBKa B CTPOKax

Mpr1 ysxe Buziesn, Kak BBITTIOTHSAIOTCS TIPOCTHIE TIOJICTAHOBKU. MeTonbl sub U gsub Mpeio-
CTaBJIIOT OOJiee Pa3BUTHIE CPEICTBA, OCHOBAHHBIE HA COMOCTABIEHNH ¢ 0OpasiioM. Vme-
IOTCS TaKyKe BapUaHTHI sub! 1 gsub !, TO3BOJISAIOIINE BBIIOTHUTD ITOJICTAHOBKY «Ha MECTE».

MeToj1 sub 3aMeHsIET epBoOe BXOJKACHUE CTPOKU, COOTBETCTBYIONIEH 06pasILy, Ipy-
roil CTPOKOU MJIH PE3YJIBETATOM BBIYHCIIEHUS OJIOKA:

sl = "spam, spam, and eggs"
s2 = sl.sub(/spam/, "bacon") # "bacon, spam, and eggs"
s3 = s2.sub(/(\w+), (\w+),/,'\2, \1,') # "spam, bacon, and eggs"

s4 = "Don't forget the spam."

sb = sd4.sub(/spam/) { |m| m.reverse } # "Don't forget the maps."
s4.sub! (/spam/) { Im| m.reverse }

# sd4 remnepn paBHO "Don't forget the maps."

Kak BU/UTE, B HOZICTaBJIHeMOfI CTPOKE MOI'YT BCTpeYaTbhbCA Cll€eINa/IbHbI€ CUMBOJIbL
\1,\2 u T.1. Ho Takue cnenuanabHble TepeMeHHbIE, KaK $& (MM ee aHTJIOS3bIYHAI Bep-
cus SMATCH), He JIOTTyCKafoTCs.

Ecin ynorpebasiercst hopma ¢ 6JI0KOM, TO JOTYCTUMbL M CHEIIHATbHbBIE TePEeMEH-
Hble. Eciii BaM HY’KHO JIUILb IIOJIYYUTh COIIOCTABIEHHYIO ¢ 00pPas3iioM CTPOKY, TO OHa Oy-
neT nepeiana B 6710k Kak napaMerp. Eciii ata cTpoka BoobIie He HysKHA, TO lapaMeTp,
KOHEYHO, MOKHO OITyCTUTD.

MeTOlI gsub (FJIO6aJIbHa$I HOZICTaHOBKa) OTJIMYAETCS OT sub JIMIIb TEM, YTO 3aMEHSI-
I0TCA BCE BXOK/IECHUS, 4 HE TOJBKO TIEPBOC:

s5 = "alfalfa abracadabra"
s6 = sS5.gsub(/al[bl]/,"xx") # "xxfxxfa xxracadxxra"
s5.gsub! (/[1fdbr]/) { Im| m.upcase + "-" }

# s5 renepr paBHO "alL-F-alL-F-a aB-R-acaD-aB-R-a"

MeTto/ Regexp. last_match 9KBUBaJIEHTEH JIEMCTBUIO CIIEIIMATBHOMN HepeMeHHoﬁ S&
(oHa ke $MATCH).

[Nouck B cTpoke

2.14. MNowuck B cTpoke

I[Tomumo Pa3yIMIHbIX CHOCO6OB JAOCTYIIa K IIOACTPOKaM, €CTb U IPYIrue METO/bI ITIOMCKa
B cTpoke. MeToj1 index BO3BpaIaeT HauaJbHYIO TTO3UIIAIO 33JITaHHOM TIOJICTPOKH, CUM-
BOJIa MJIN PETYJIAPHOTO BbIPpAKEHUA. Ecnn IO/ICTPOKa HE HaI'7IZIeH8., BO3Bpallla€TCsA nil:

str = "Albert Einstein"

posl = str.index(?E) # 7
pos2 = str.index("bert") # 2
pos3 = str.index(/in/) # 8
posd = str.index(?W) # nil
pos5 = str.index("bart") # nil
pos6 = str.index(/wein/) # nil

Merto rindex HaYMHAET TTOUCK ¢ KOHITA cTpoku. Ho HOMepa 1mo3uiinii orcuuThbiBa-
IOTCS TEM He MeHee OT Hauajia:

str = "Albert Einstein"
posl = str.rindex(?E) # 7
pos2 = str.rindex("bert") # 2
pos3 = str.rindex(/in/) # 13 (HalimeHO camMoOe TpaBOe COOTBETCTBUE)
posd = str.rindex(?W) # nil
posb = str.rindex("bart") # nil
(

pos6 = str.rindex(/wein/) # nil

Meton include? COO6H.IaeT, BCTPEYAECTCA JIN B JTaHHOM CTPOKE YKa3aHHasdA MOoACTPO-
Ka nJjin OAuH CUMBOJIZ

strl = "mathematics"

flagl = strl.include? ?e # true
flag2 = strl.include? "math" # true
str2 = "Daylight Saving Time"

flag3 = str2.include? ?s # false
flagd = str2.include? "Savings" # false

MeToj1 scan MHOTOKPATHO POCMATPUBAET CTPOKY B MOMCKAX YKa3aHHOTO 06pasIia.
Byayun Bbi3Ban BHYTpU GJI0Ka, OH BO3BpalaeT MaccuB. Eciu o6pasel ConepKuT He-
CKOJIBKO (3aKJTFOUEHHBIX B CKOOKH ) TPYIII, TO MACCUB OKAJKETCST BJIOKEHHBIM:

strl = "abracadabra"

subl = strl.scan(/a./)

# subl Temnepsr pasBHo ["ab","ac","ad","ab"]

str2 = "Acapulco, Mexico"

sub2 = str2.scan(/(.) (c.)/)

# sub2 Temeps pasBwo [ ["A","ca"], ["1","co"], ["i","co"] ]

Ecuiit mpu BbI30Be 3a/aH GJIOK, TO METO/I TOOUYEPETHO MepeaeT aToMy OJIOKY Hali-
JAC€HHDbIC SHAYCHUA:

str3 = "Kobayashi"

str3.scan(/["aeioul]+[aeioul/) do |x|
print "Crmor: #{x}\n"

end
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ITOT KO BBIBOJIUT TaKOH Pe3yJIbTaT:

Cnor: Ko
Cmnor: ba
Cnor: vya
Crnor: shi

2.15. NpeobOpa3oBaHue cumeonos B koabl ASCII u o6paTHO

B Ruby cumBos nipejicTaBisieTcst esibIM YHCJAOM. DTO TOBEeHUE U3MEHUTCST B BEP-
cun 2.0, a BO3MOKHO U paHblIie. B OymyiieM mpemosaraeTcest XpaHUTh CUMBOJIBI B BU-
J1e O/JHOCUMBOJIBHBIX CTPOK.

str = "Martin"

print str([0] # 77

Eciiii B KOHEI[ CTPOKHY JIOTIACHIBAETCS OOBEKT THIIA Fixnum, TO OH IPEIBAPUTETHHO
peobpasyeTcst B CUMBOJT:

str2 = str << 111 # "Martino"

2.16. BHbIE 1 HesBHble NPeoOpa3oBaHus

Ha nepBblil B3I, METOABI to_s U to_str MOTYT BBI3BAaTh HegoyMeHue. Bexpb oba mpe-
00pasyIoT 06BEKT B CTPOKOBOE TIPEACTABIEHUE, TAK?

Ho ectb u pasiuuus. Bo-nepsbix, m11060# 00bEKT B IPUHIUIIE MOMKHO KAK-TO IIpe-
006pasoBaTh B CTPOKY, [I09TOMY IIOYTH BCE CHCTEMHbIE KJIacChl 00J1a1al0T METOJIOM to_s.
OnHako MeTO/I to_str B CUCTEMHBIX KJIACCaX HE Pean3yeTcst HUKOT/IA.

Kak 1ipaBujio, MeTO/I to_str IPUMEHSETCS /I 00BEKTOB, OUY€Hb IIOX0KUX Ha CTPO-
KM, CIIOCOOHBIX «3aMaCKHUPOBAThCsI» 0]l CTPOKY. B 00111eM, MOKeTe CUUTaTh, 4TO METOJ
to_s — 9TO ABHOE IIPeoOpa3oBaHue, a METO to_str — HESIBHOE.

A yxe ckazai, 4TO HU B OJTHOM CUCTEMHOM KJacce He oTpe/iesieH MeTo/ to_str (110
KpaitHeil Mepe, MHe O TaKMX KJaccaX Heu3BecTHO). Ho MHOT/Ia OHM BBI3BIBAIOT to_str
(ecsim TaKOI METOJL CYIIIECTBYET B COOTBETCTBYIOIIEM KJIACCE).

[TepBoe, UTO MPUXOAUT HA YM, — OAKJIACC KJIacca String; HO HA caMOM jiesie 00b-
eKT JII0O0ro Kiacca, IPOU3BOIHOIO OT String, YiKe ABJISETCSA CTPOKOIL, TaK YTO OlIpe/ie-
JIITh METOJI, to_str U3JINIIHE.

A BoT IpUMep U3 peanbHOll skusHU. Kiace pathname onpeaenes st yao6eTBa pa-
6OTBI ¢ yTsIMU B (DailIoBOH cucteMe (HarmpuMmep, KoHKaTeHaiun). Ho myTh ecTecTBeH-
HO 0TOGpaKaeTcst Ha CTPOKY (XOTsI M He HACTEAYeT KIaccy String).

require 'pathname'

path = Pathname.new("/tmp/myfile")

name path.to_s # "/tmp/myfile"

name path.to_str # "/tmp/myfile" (Hy u uT0?)
# BOT TIme ©TO OKas3HBaeTCs IIOJIE3HO. ..

heading = "lVmsa daitma pasBHO " + path

puts heading# " Ums damna paBHO /tmp/myfile"

B aTOM (pparmenTe MbI TIPOCTO JOMUCAIN TYTh B KOHEI[ OOBIYHON CTPOKK " Vst
daita pasro". OOBIYHO TaKas OTIEPAINSA TPUBOIUT K ONTHOKE BO BPEMSI BBITTOJHEHUS,
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MTOCKOJIBKY OTiepaTop + OKUIaeT, YTO BTOPOI onepaH] — Toxke cTpoka. Ho Tak kak B
KJacce Pathname €CTh METO/I to_str, TO OH BhI3bIBaeTcsI. Kitace Pathname «MacKupyerT-
cs1» TIOZl CTPOKY, TO €CTh MOKET ObITh HeSIBHO IIPeobpasoBaH B String.

Ha mpakTuke MeTObI to_s U to_str OOBIYHO BO3BPALIAIOT OAHO U TO JKe 3HAUYEHHE,
HO 9T0 Heobsas3arenbHo. Heasroe npeobpasoBanme TOIKHO JaBaTh <UCTUHHOE CTPOKO-
BOE 3HAUeHHe» 00BEKTA, a IBHOE MOKHO PACIIEHUBATDH KaK «IIPUHYAUTETHHOE> TPE0D-
pasoBanme.

Mertoz puts obOparaercst K METOLY to_s 00bEKTa, YTOOBI MOJYIUTh €I0 CTPOKOBOE
npejcTaBieHne. MOKHO CUMTATh, YTO 3TO HESIBHBII BHI30B sIBHOTO IIpeobpasoBanust. To
JKe caMmoe CIIPABE/IJTMBO B OTHONIIEHNY WHTEPTIOJISINY CTPOK. BOT mpumep:

ABHblE W HeABHbIE NPEOOPA30BAHMA

class Helium
def to_s
"Her
end
def to_str
"renun"
end
end

e = Helium.new
print "DnemenTt "

puts e # DiemeHT He.
puts "3OneMeHT " + e # DreMeHT Tenun.
puts "DrnemeHT #{e}" # Drnement He.

Kak BujinTe, pasyMHOE OIPEIe/IEHUE 3THX METO0B B COOCTBEHHOM KJIACCE MOKET
HECKOJIBKO MTOBBICUTH THOKOCTD IpuMeHenust. Ho uro ckazaTh 00 uaeHTH(hUKAINN 00b-
€KTOB, TlepeIaHHbIX MEeTO/IaM Balllero Kjacca?

[Tpennosnosxkum, HallpuMep, YTO Bbl HAIIMCAJIU METO/], KOTOPBIH OXKM/IAeT B KayecT-
Be mapaMerpa 06beKT String. Bompekn humocodum «yTUIH3aIim», TAK AeJai0T Yac-
TO, ¥ 3TO BIIOJIHE ollpaBiano. Hampumep, rpeamosiaraetcs, 4To MepBbIi TapamMeTp Me-
To/la File.new — CTPOKA.

Peuuth a1y ipobiiemy 1pocto. Ecau Bbl OKUIaeTe Ha BXOJE CTPOKY, TPOBEPHTE,
uMeeT i 00BEKT METO/I to_str, 1 TIPU HEOOXOAMMOCTH BBI3bIBANTE €rO.

def set_title(title)
if title.respond_to? :to_str
title = title.to_str
end
#
end

Hy a ecsit 06beKT He OTBEYAET Ha BBI3OB METO/IA to_str? ECTh HECKOJIBKO BapuaH-
TOB zieiicTBUN. MOKHO TPUHYINTEIBHO BbI3BATH METO/L to_s; MOKHO ITPOBEPUTD, TIPH-
HAJIJIEKUT JIH OOBEKT KJIACCY String WK €T0 OAKIACCY; MOYKHO, HAKOHEII, IPOIOJIKATh
paboTaTh, IOHUMAsI, UTO IIPU MOIBITKE BBITIOJHUTD OIIEPAIIAI0, KOTOPYIO 0OBEKT He MO
JIeP;KUBAET, MBI ITIOJIyYNM UCKJIIOUYEHNE ArgumentError.

KopoTkuii myTb K 11eJ11 BBITJISUT TaK:
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title = title.to_str rescue title

Own onmpaeTcs Ha TOT (haKT, UTO TIPU OTCYTCTBUU PEATU3AINN METO/A to_str BO3-
HUKHET MCKJIoUYeHne. Pasymeercs, MOAU(DUKATOPbI rescue MOTYT ObITh BJIOKEHHBIMU:

title = title.to_str rescue title.to_s rescue title

# ObpabaThBaeTCsI MaJIOBEPOSITHHIL CJIydal, KOTIIa OTCYTCTBYeT Iaxe MeTon to_s.

C IIOMOIIbIO HEABHOI'O HpeO6p8.30BaHI/IH MOJKHO 6bIJIO 6I)I CcleJIaTb CTPOKU M YHrCJia
IIPAKTUYECKU D9KBUBAJIEHTHBIMU:

class Fixnum

def to_str
self.to_s

end
end

str = "4Yucino paBHO " + 345 # 4Yucmo pasHO 345.

Ho s He pexoMeHyIO Tak TOCTYTATh: «<MHOTO XOPOIIIO TOKe Hexopotno». B Ruby,
Kak U B GOJIBIINHCTBE S3BIKOB, CTPOKY M YKCJIA — PAasHBIE CYIIHOCTI. MHe KasKeTcst, 4To
SCHOCTH Pajiv TIPeoOPasoBaHus, Kak TIPABUIIO, I0JKHbBI ObITh SBHBIMHU.

U eme: B MeTOjiE to_str HET HUUEro BoJeOHoro. [Ipemoaraercs, 4To OH BO3Bpa-
IaeT CTPOKY, HO €CJIM BBI MUTIETe TaKOW METOJ] CaM1, OTBETCTBEHHOCTH 32 TO, UYTO OH
JeICTBUTEJILHO TaK M 1IOCTYIIAeT, JIO)KUTCS Ha Bac.

2.17. JonucbiBaHUE B KOHEL, CTPOKHK

[l KOHKaTeHAIMY CTPOK TPUMeEHSeTCs o1epatop <<. OH «KacKaIHbII», TO €CTh TT03BO-
JIAET BBIMMOJIHATD TOAPAL HECKOJIBKO onepauﬂﬁ Haa OJHUM U TEM K€ OlepaHaIOM-TIp1-
E€MHUKOM.

str = "A"

str << [1,2,3].to_s << " " << (3.14).to_s

# str Temepb paBHO "Al23 3.14".

Ecom uuesio tvma Fixnum npuHagiexut quanasony 0..255, To oHo 6yer npeoGpa-
30BaHO B CMUMBOJI:

str = "Marlow"

str << 101 << ", Christopher"
# str Temepb paBHO "Marlowe, Christopher".

2.18. YnaneHue xBoCTOBbIX CUMBOJIOB
HOBOM CTPOKU M NPOYMUX

Yacro 6p1BaeT HEOOXOMMMO YAAIUTE JHUITHHE CUMBOJBI B KOHIE CTPOKU. THIHYHBII
npuUMep — yzlaJieHne CUMBOJIA HOBOI CTPOKHM TIOCJI€ YTEHUSI CTPOKU M3 BHEIIHETO UC-
TOYHUKA.

Meto/1 chop yAajsieT TOCTEAHUN CUMBOJ CTPOKK (OOBIYHO HTO CHMBOJI HOBOI
CTPOKN). Ecm mepes cuMBOJIOM HOBO# CTPOKM HAXOIUTCS CIMBOJI TIepeBO/Ia KapeT-
ku (\r), oH Toxe ynansercd. [Ippuunna Takoro mopejieHus 3aKJa04aeTCA B TOM, YTO
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pasHbIe orepamoHHbIe CUCTEMbI HEOJUHAKOBO TPAKTYIOT TTOHSATHE «HOBOH CTPOKN».
B UNIX-110106HBIX cMCTEMaX HOBas CTPOKA MpejcTaBisgercsa cuMBosioM \n. A 8 DOS
u Windows Ji7ist 3TOH 11eJT1 UCTIOJIb3YETCsT TIapa CUMBOJIOB \r\n.

YnaneHue NnLWHKX NPOoMyCKOB

str = gets.chop # IlpounuTaTh, YOAlIUTh CUMBOJI HOBOM CTPOKN.

s2 = "Some string\n" # "Some string" (HeT cuMBONIa HOBOW CTPOKM) .
s3 = s2.chop! # s2 Temepb TOXe paBHO "Some string".

s4 = "Other string\r\n"

sd.chop! # "Other string" (HeT CuMBOJA HOBOW CTPOKM) .

O6paTuTe BHUMaHUE, YTO MPU BBI30BE BApMaHTa chop! OTEPaH/-UCTOUHUK MOJIU-
unupyetcs.

BaxxHo e1ie OTMETHTD, YTO TIOCJEHUN CUMBOJT YIATSIETCS, TasKe €CJI 9TO HEe CUM-
BOJI HOBOI CTPOKU:

str = "abcxyz"
sl = str.chop # "abcxy"

[TockoJIbKY CUMBOJI HOBOH CTPOKH IIPUCYTCTBYET He BCErja, MHOTAA yao0Hee TIpH-
MEHATH METO/I chomp:

str = "abcxyz"

str2 = "123\n"

str3 = "123\r"

strd = "123\r\n"

sl = str.chomp # "abcxyz"

s2 = str2.chomp # "123"

# Ecnu yCTaHOBJIEH CTaHIAPTHHEI pa3menuTesb 3alucei, TO YIalseTCs He TOJBKO

# \n, HO Takxe \r ¥ \r\n.

s3 = str3.chomp # 123"

s4 = strd.chomp # "123"

KaK " CJIeJ0OBAJIO OKUIaTh, UMEETCA TaKyKe METO/] chomp ! /IJIsd 3aMEHbBI «Ha MECTE».

Ecau meTony chomp mepenana cTpoka-mapaMeTp, TO YIAJISIOTCS ITepedncieHHbie B
Hel CHUMBOJIbBI, a HE HOJIpaSYMeBaeMbeI 110 YMOJIYaHHWIO pa3/ieInTe/b 3arncen. KCTaTI/I,
€CJIN pa3zieJInTe/Nb 3armcen BCTPEYACTCA B CEPEANHE CTPOKHU, TO OH HE Y/IAJIACTCA:

strl = "abcxyz"

str2 = "abcxyz"

sl = strl.chomp("yz") # "abcx"
s2 = str2.chomp("x") # "abcxyz"

2.19. YpaneHue nuiIHUX NPONyCcKOB

Merton strip yAajser IIPOILyCKU B Ha4yaJjle 1 B KOHIlE CTPOKU, a BApDUAHT strip! JeJaaeT
TO K€ CaMO€ «Ha MeCTe».

strl = "\t \nabc \t\n"
str2 = strl.strip # "abc"
str3 = strl.strip! # "abc"

# strl Temneps TOXe paBHO "abc".

[Tox npornyckamu, Kak 0ObIYHO, TTOHUMATIOTCST TIPOGEJIBI, CUMBOJIBI TAGYJISIINHN U Tie-
pexojia Ha HOBYIO CTPOKY.
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Yro0bl yAaJIUTh TIPOIYCKU TOJBKO B Hayae MU TOJBKO B KOHIIE CTPOKH, TIPHUME-
HAUTE METO/bI lstrip U rstrip:

str = " abc "
s2 = str.lstrip # "abc "
s3 = str.rstrip # " abc"

HMwmeloTcs Takke BapHuaHThI lstrip! U rstrip! AJIA yAaJleHUs «Ha MECTE».

2.20. NMoBTOp CTPOK

B Ruby omneparop (nim MeTon) yMHOXKEHUs MEPErpysKeH Tak, 4TO B MPUMEHEHUN K
CTPOKAM BBITIOJTHSIET OMepaIfiio MOBTOPeHUs. Ecin cTpOKy YMHOXKHUTD HA n, TO MOJY-
YUTCS CTPOKA, COCTOSMIAS U3 n KOHKATEHUPOBAHHBIX KOIUI MCXOTHOI:

etc = "Etc. "*3 # "Etc. Etc. Etc. "

ruler = "H' 4 ("UEAETSTEN MELenen) 3
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2.21. BxioyeHue BbipaXeHuii B CTPOKY

3TO JIETKO TTO3BOJIAET CAETATh CUHTAKCHMYECKasI KOHCTPYKITUA #{}. Her HYXKObI 1yMaTb
(6] 1'[peO6p8.3OBB.HI/II/I7 ]IO6aBJI€HI/II/I 1 KOHKaTeHaIluK; HYKHO JINIIb MHTEPIIOJINPOBATD T1€-
PEMEHHYIO NI /IPYTO€ BbIPpa’KCHUE B JIIO60€ MECTO CTPOKH:

puts "#{temp_£f} mo dapenremnrty pasBHo #{temp_c} mo lenbcuon"

puts "3HauveHue omnpenenuTens paBHO #{b*b - 4*a*c}."

puts "#{word} =10 #{word.reverse} HaobopoT."

BuyTpu (hurypHbix ckoO0K MOTYT HAXOIAUTHCS JIasKe TIOJIHbIE TIpeioskeHust. [Tpu
9TOM BO3BpPallla€TCA PE3YJIbTaT BbIYMCJIEHNWA TTOCJIE/IHETO BhIPDAKEHU .

str = "OrBeT paBeH #{ def factorial (n)
n==0 ? 1 : n*factorial(n-1)
end

answer = factorial(3) * 7}, ecrTecTBeHHO."

# OrBeT paBeH 42, eCTEeCTBEHHO.

HpI/I WHTEPHOJIAIINN I'JIO6aJIbeIX IIEPpEMEHHDIX, a TaKKE TIEPEMEHHBIX KJIaCCa 1 9K-
3eMILIsIpa (PUTypHbIE CKOOKU MOKHO OITyCKaTh:

print "$Sgvar = #$gvar m ivar = #@ivar."

I/IHTepHOJIHHI/IH HE ITPOU3BOJIUTCA BHYTPU CTPOK, 3aKJIIOYCHHBIX B O/IMHOYHbBIC Ka-
BBIYKH (TIOCKOJIbKY WX 3HAUEHNE HE MHTEPIIPETUPYETCS ), HO IPUMEHUMA K 3aKII0YCH-
HbIM B lIBOfIHbIe KaBbIYKM BCTPOEHHBIM /IOKYMEHTaM U K PEryJIAPDHbIM BbIDAa’KE€HUSIM.

2.22. OTNOXEHHasa UHTepnoNsLmS
I/IHOI‘ZIB. JKeJlaTeJIbHO OTJIOKUTb UHTEPITOJIAIINIO 3HA4YEHUN B CTPOKY. I/Iﬂea]leOI“O CIIO-
co6a PEUINTD 9Ty 3a/[a4y HE CYIIECTBYET, HO MOKHO BOCIIOJIb30BATHCA 6JIOKOMZ

str = proc {Ix,y,z| "ducna pasms #{x}, #{y} u #{z}" }

sl = str.call(3,4,5) # 4Ymcrna paBHH 3, 4 u 5.
s2 = str.call(7,8,9) # Ymcrna paBHH 7, 8 m 9.
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leyroe, 6oaee TPOMO3AKOE pemeHne COCTOUT B TOM, 4TOOBI COXPAaHUTDb CTPOKY, 3a-
KJIIIOYEHHYIO B O/ITMHOYHBIEC KaBbIYKH, ITOTOM <<O6epHyTb>> ee ﬂBOﬁHbIMH KaBbIYKaMU 1
BbIYMCJINTD:

Pasbop naHHbIX, PO3AENEHHbIX 3AMATHIMM

str = '#{name} - moe wmms, a #{nation} - mMosa pommHa'
name, nation = "CrtuBeH [enman", "VpaauHmus"
sl = eval('"" + str + '"")

# CruBeH [leman - MOe MMs, a JpJlaHOus — MOSI POOVHA.
MozkHO Tak:Ke nepenaTh eval IPYryio GYHKIIUIO TPUBSI3KU:
bind = proc do

name,nation = "I'ymamBep O®oin", "3emusa"

binding
end.call # HamyMaHHBEI [HpUMEp; BO3BpalaeT MPMBSI3AHHHI KOHTEKCT 6JI0Ka
s2 = eval('"' + str + '"' ,bind)

# CymmmBep 0o - MOe ¥MMsi, a 3eMisi - MOS POOVHA .

VY texHuKy paboThI ¢ eval eCTh CBOU «IIpUUy/Ibl». Hanpumep, 6yiabre 0CTOPOKHBI,
BCTABJISIS YIIPABJISAIONINE TIOCTE0BATETHHOCTH, CKAKEM \n.

2.23. Pa36op paHHbIX, pasfenieHHbIX 3aniTbiMU

Jlannble, pa3gesieHHbIEe 3alATHIMU, 9aCTO BCTPEYAIOTCS MPHU MPOTPaMMHUPOBAHUM.
ITO B HEKOTOPOM poJie «HAanOOJBIINN OOIUI JeTUuTe/b> BeeX (hopMaToB 0OMeHa
JnanueiMu. Hanpumep, Tak nepenaioTcst jganubie Mexy necoBMmectuMbiMu CY B/
WJIM TIPUJIOKEHUAMU, KOTOPbIe He MOAAEPKUBAIOT HUKAKOrO APYroro obiuiero ¢op-
Mara.

ByzeMm mpemosaraTh, 4To JaHHbIE MPEACTABJIAIOT COOOM CTPOKKM M 4YHMCJIa, a BCE
CTPOKU 3aKJII0OYEHBI B KaBBIUKM. Ellle IPeAII0I0KIM, YTO BCe CUMBOJIBL JOJIKHBIM 00pa-
30M 9KPAHUPOBAHBI (HAIIPUMED, 3aISThIe U KABbIYKW BHYTPU CTPOKH ).

3aj1aua OKa3bIBAECTCS MPOCTOMH, TTOCKOIBKY TaKOH (hOPMAT AHHBIX TTO03PUTETHHO
HaIlOMIHAaeT BCTpoeHHbie B Ruby MaccuBbI JaHHBIX Pa3HbIX THIIOB. J0CTaTOYHO 3aKJIIO-
YKTh BCE BhIPaKeHME B KBaJpaTHble CKOOKH, YTOObI II0JIyYUTh MACCHUB.

string = gets.chop!

# TpenmnoyoxyM, 4YTO MPOodYMTaHa Takas CTPOKa:

# "Doe, John", 35, 225, "5'10\"", "555-0123"
data = eval("[" + string + "]")

data.each {|x| puts "3uauyenme = #{x}"}

# Ilpeobpa3zoBaTh B MaCCUB.

ITOT KO BEIBOJIUT TaKOH Pe3yJIBTaT:

3HauveHne = Doe, John
3HaveHue = 35
3HaveHne = 225
3Havenue = 5' 10"
3xavenne = 555-0123

Bosee obree pemerne paet crangapraas oubmnoreka CSV. Ectb Takke ycoBep-
IIEHCTBOBAHHBIN MHCTPyMeHT 110/ HazBanueM FasterCSV. Iloumure ero B cetu, on ne
BXOJWT B CTaHAapTHbI gucTpubyTus Ruby.
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2.24. MNpeobpasoBaHue CTPOKK B YNCNO
(mecssTM4HOE UNU UHOE)

EcTb 1Ba OCHOBHBIX c11oc06a MTpeodPa3oBaTh CTPOKY B YKCJIO: METOBI Tnteger U Float
MOJLYJIsT Kernel U METOJIBI to_i M to_f Kiacca String. (MmeHa, HaumHamoImecs ¢ mpo-
MUCHON OYKBbI, HATIPUMED Tnteger, OOBIYHO PE3EPBUPYIOTCS ISl CIEIUAIBHBIX (DYHK-
Uit IIpeodpasoBaHusl.)
[IpocToii cryuaii TpuBUaJeH, caeyIONINE IBa TTPEII0KEHNS 9KBUBAJIECHTHBI:
x = "123".to_i # 123
vy Integer("123") # 123

Hoecnus CTPOKE XPAaHUTCA HE YHCJIO, TO ITOBE/ICHHE 9TUX METOJ0B Pa3/IN4aeTCd:

X = "junk".to_i # Monua BoO3BpamaeT 0.

y Integer ("junk") # Ommbka.

Mertoz to_i npekpalnaer peobpasoBaHue, Kak TOJbKO BCTPEYAET IEPBbII CUMBOJI,
He SBJISTIoNUiAcS 1u(poii, a METO Integer B 3TOM CJIydae BO3OYKIAET UCKIIOUEHUE:

X = "123junk".to_1i # 123
y = Integer ("123junk") # Omwubxra.

Oba METO/Ia IOITyCKAIOT HaJIMYKreE IMPOITYCKOB B Ha4aJie 1 B KOHIIE CTPOKH:

x =" 123 ".to_1i # 123

y = Integer (" 123 ") # 123

[TpeoGpasoBaHue CTPOKU B UMCJIO C ILJIABAIOIIEN TOUKON paboTaeT aHAJIOTYHO:
x = "3.1416".to_f # 3.1416

y = Float ("2.718") # 2.718

O6a MeTo/1a ITIOHUMAIOT HAYYHYIO HOTALUIO:

x = Float ("6.02e23") # 6.02e23

y = "2.9979246e5".to_f # 299792.46

Metompt to_i U Integer TakKe MO-PA3HOMY OTHOCATCS K cucTteMme cunciaerusd. [1o
YMOJIYaHUIO, ECTECTBEHHO, MTO/[Pa3yMeBaeTcs cucrema 1o ocaosanuio 10, Ho gpyrue To-
JKe JIOMYCKaIoTCs (3TO CIPaBEINBO U /IJIS YMCe ¢ TIIaBaloNiell TOUKO ).

ToBopst 0 MpeoGpasoBaHUN M3 OIHOU CUCTEMbBI CUMCJIEHUS B APYTYIO, MbI BCEra
nMeeM B BUy CTPOKU. Be,[[b 1es10€ YMCJa0 HEM3MEHHO XPaHUTCA B IBOMYHOM BH/IE.

CiiezioBaresibHO, Ipeodpas3oBaHiie CUCTEMbI CYMCIIEHHS — 9TO Beera peobpasoBa-
HUE OJHON CTPOKH B APYIyI0. 3[€Ch Mbl PACCMOTPUM IIpeodpasoBaHue U3 cTpoku (00-
partHoe peobpasoBaHue paccMaTpuBaeTcs B pasieiax 5.18 u 5.5).

Yuciy B TEKCTE IIPOrPaMMbI MOKET IIPEIIEeCTBOBATH IIPerKc, 0003HAYAIOIINIA OC-
HOBaHMe CUCTEMbI cuncierus. I[Ipedukce 0b 0603HAYaET ABOMYHOE YUCIO0, 0 — BOChMe-
pUYHOE, a 0x — IEeCTHAIATEPUUHOE,

MeTton Integer Takue mpeUKChl TOHUMAET, 8 METOJ to_i — HeT:

x = Integer("0b111")
y = Integer("0111")
z = Integer ("0x111")

# [IBomMuyHOE - BO3BpamaeT 7.
# BocbMepmyHOE - BO3BpamaeT 73.
# llecTHamuaTepPrMyHOe - BO3BpamaeT 291.

x = "0blll".to_i # 0

Kommposanue n aexoamposarme crpok 8 kopmposke rot 13 [ 1 N I I IR IEZE

v = "0111".to_i $ 0

z = "Ox111l".to_1 #0

Onmako y MeTofia to_i ecTh HeoOsI3aTeIbHbIN BTOPOIT TTapaMeTp JIJIST YKa3aHUs OC-
HoBaHus. OOBIYHO IPUMEHAIOT TOJBKO YeThipe ocHoBaHud: 2, 8, 10 (110 yMOJIYaHIIO)
n 16. Bripouewm, mpedKCcE He pacTio3HAIOTCS Jaske TIPH OTIpe/iesIeHIH OCHOBAHUSI.

x = "111".to_1i(2) # 7

y = "111".to_1(8) # BocbMepuyHOE - BO3BpamaeT 73.

z = "111".to_1(16) # llecTHamaTepuyHoe - Bo3BpamaeT 291.
x = "0blll".to_1 # 0

y = "0111".to_1 #0

z = "Ox111".to_1 # 0

N3-3a «cTanapTHOTO» MMOBEJEHUS 9TUX METO/IOB UM PbI, HEIOTTYCTUMbIE TP JIaH-
HOM OCHOBaHUH, 00pabaThIBAIOTCS [I0-PAZHOMY:
X = "12389".to_1i(8) # 123 (8 urHopupyeTcs) .
y = Integer("012389") # Ommubra (8 HepmomycTmMa) .
XOTsT I0JIE3HOCTD ATOTO M COMHUTEbHA, METO/] to_i TOHMMAET OCHOBAHUSI BILIOTh
10 36, Korza B IpecTaBIeHIH YUC/Ia JOMYCTUMbL Bee OYKBbI JJATHHCKOTO aji(aBuTa.
(B03MOKHO, 3TO HAITOMHWJIO BaM 0 base64-KOIUPOBAHNN; IOTIOTHUTEIbHYIO MH(hOPMa-
ITIIO TI0 3TOMY TIOBOJTY BHI HafiieTe B paszene 2.37.)
x = "123".to_1i(5) # 66
y = "ruby".to_i(36) # 1299022
Jlist ipeobpasoBaHust CMUMBOJIBHON CTPOKK B YHCJIO MOKHO TaKyKe BOCIIOJIb30BaTh-
€S METOZOM scanf M3 CTaHAAPTHOI OUOJMOTEKH, KOTOopas H0OaBJSET ero B MOJLYJIb
Kernel, a TaK)Ke KJIacChl 10 U String:

str = "234 234 234"
X, vy, z = str.scanf ("%d %o %x") # 234, 156, 564

Metox scanf peaqusyeT BCIo UMEIOILYI0 CMBIC (hYHKIIMOHATIBHOCTD CTAHAAPTHBIX
(dyHKIWMIT scanf, sscanf U fscanf us 6ubamnorexkn s3pika C. Ho cTpoku, npeactasisio-
1K€ JBOMYHbIE YNCJIa, OH He 00pabaThiBaer.

2.25. KopupoBaHue u pekoampoBaHue CTPOK
B Koauposke rot13

Rot13 — HaBepHOe, camblil cTabblil U3 M3BECTHBIX YeT0BeuecTBY udpoB. Mcropuuecku
OH TIPOCTO TIPEISTCTBOBAJ «CIYyJaliTHOMY» MPOUYTeHUIO TeKcTa. OH 4acTo BCTPeYaeTcs B
koHdepentmsx Usenet; HATPUMEP, TaK MOKHO 3aKOUPOBATH TIOTEHI[HATBHO OOUAHYIO
HIYTKY WJIW clieHapuii pubmMa «3Be3/iHble BOWHbL. D130 13» HakaHyHe TIPeMbepbl.

[TpuHIIMT KOAMPOBAHWS COCTOUT B CMENIEHUH CUMBOJIOB OTHOCUTEJIbHO HauaJa aJi-
(dasura (aTurckoro) Ha 13: A npespaiaercss B N, B — 8 O u 1. 1. CrpouHbie OYKBbI
CMENIAI0TCS Ha TY JKe BeJIMYUHY; ITUMPBI, 3HAKN TPENTUHAHI U TPOYLEe CUMBOJIBI UTHO-
pupyiorcst. ITockonbky 13 — 510 poBHO HoJI0BMHA OT 26 (41CI0 OYKB B JATUHCKOM aJI-
(haBuTe), TO HYHKIUS sIBIIsTeTCst 0GPAaTHOI caMoii cebe, TO eCTh ee TIOBTOPHOE MPUMeHe-
HUE BOCCTAHABJINBAET NCXO/IHBII TEKCT.
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Huske npuBeieHa peaausaliyst 9TOro MeTojia, 100aBJIeHHOT0 B KJIAcC String, HUKa-
KX 0COOBIX KOMMEHTapUEB OHA He Tpedyer:

class String

def rotl3
self.tr("A-Ma-mN-Zn-z", "N-Zn-zA-Ma-m")
end

end

joke = "Y2K bug"
jokel3 = joke.rotl3# "L2X oht"

episode2 = "Fcbvyre: Naanxva gbrfa'g trg xvyyrqg."
puts episode2.rotl3

2.26. lLindpposaHue cTpok

M Horxa HeskenaTeIbHO, 4TOOBI CTPOKH MOKHO OBLIO JIETKO paciosHarh. Hampumep, ma-
POJIN HE CJIeLyeT XPAaHUTh B OTKPBITOM BHUJIE, KAKIMU ObI OTPAHUYUTETbHBIMU HU OBLIH
1paBa JIocTyIa K aity.

B crangaptHOM MeTOiE crypt IPUMEHSIETCST CTaHAAPTHAS (DYHKITUS C TEM Ke nMe-
HeM 7151 i poBanust cTpoku 1o asroputmy DES. Ona npuanMaet B KayecTBe Tapa-
MeTpa «3aTpaBKy» (ee Ha3HAUYeHUe TO JKe, UTO Y 3aTPaBKK reHepaTopa CJAydailHbIX Yu-
cexn). Ha muratdopmax, otsmunbix o1 UNIX, mapamerp MOKET ObITh HbIM.

Hwke mokazano TpUBMAIbHOE MPUJIOKEHIE, KOTOPOE 3alpallinBaeT MapoJib, 3HAKO-
MbIii JIo6uTessiM ToJIKneHa:

coded = "hfCghHIESLAM."

puts "T'oBopu, npyr, u xMm Enter!"

print "laponb:
password = gets.chop

if password.crypt ("hf") == coded
puts "Iobpo moxaioBaTh!"

else
puts "KTo TH, OpPK?"

end

Crout OTMETHUTH, YTO HA Takoe HII(POBAHIE He CTOUT MOJATaThCs B CEPBEPHBIX
Web-miprtoskeHusix, TOCKOIbKY TTAPOJTh, BBEIEHHBIH B 10T (hOPMBI, BCE PABHO Tepea-
eTCsI TI0 CeTH B OTKPBITOM BHjle. B TaknX cirydasix mpoIie BCero BOCHOIb30BATHCS MPO-
tokosoM SSL (Secure Sockets Layer). Pazymeercst, HUKTO He 3aIPeIaeT MOIb30BaThCsI
mudpoBaHUeM Ha cepBepe, HO 0 IPYTOM IPUYMHE — YTOObI 3aIUTUTH TAPOJIb B XPAHH-
JIUIIE, @ He BO BPEMsI MTE€PEIavH 110 CETH.

[lopcyet uncna cMMBONOB B CTPOKE

2.27. Cxatune cTpOK

[l cxxatus cTpok u aitnos npuMenseTcs 6ubinoreka z11ib.

3aueM MOKeT IIOHaZ00UThCS CKUMATh CTPOKK? BO3MOKHO, YTOOBI YCKOPUTH BBOL/
BbIBO/[ U3 68.3]31 JAaHHBIX, OIITUMU3NPOBATH MCIIOJIb30BaHWE CETU WUJIN YCIOKHUTDH pac-
[O3HABAHUE CTPOK.

B kmaccax Deflate M Inflate UMEIOTCS METOABI KJacca deflate U inflate COOTBET-
cTBeHHO. Y MeToga deflate (OH BBIIOIHIET CKATHE) €CTh AOMOTHUTENbHBII ITapaMeTp,
safatonuii pexxuM cxkarust. OH onpeesseT KOMIIPOMUCC MEKLY KaueCTBOM CKaThsT 1
CKOPOCThIO. Ec/IM 3HAaueHne paBHO BEST_COMPRESSION, TO CTPOKA CHKMMAETCS MAKCHU-
MaJIbHO, HO 9TO 3aHNUMAET CPAaBHUTEJIbHO MHOTO BPEMECHMU. 3HaquI/Ie BEST_SPEED 3a/ia-
eT MaKCHMAJIbHYIO CKOPOCTb, HO IIPH 9TOM CTPOKA CxkMMaeTcs Xyske. IloxpasymMeBaemoe
[0 YMOJIYAHUIO 3HAYEeHUE DEFAULT_COMPRESSTON BBIOMPAET KOMIIPOMUCCHBIN PEKIM.

require 'zlib'

include 7lib

long_string = ("abcde"*71 + "defghi"*79 + "ghijkl"*113)*371
# long_string coctomT m3 559097 cMMBOIOB.

sl = Deflate.deflate(long_string,BEST_SPEED) # 4188 CuMBOJOB.
s3 = Deflate.deflate(long_string) # 3568 cumMBOIOB
s2 = Deflate.deflate(long_string,BEST_COMPRESSION) # 2120 CMMBOJIOB

Hedopmasibibie aKCIIEPUMEHTbI TOKA3BIBAIOT, YTO CKOPOCTh OTJIMYAETCS IPUMEPHO
B /[Ba Pasa, a IVIOTHOCTD CKAaTUsl — B 0OPaTHON MPOMOPIMHY Ha Ty JKe BemunHy. U cko-
POCTD, 1 TIJIOTHOCTb CUJIbHO 3aBUCAT OT COCTaBa CTPOKH. PaSyMeeTCﬂ, Ha CKOPOCTbD BJIN-
sleT U UMeroIeecst 000pyI0BaHMe.

Wmeiite B BHU/LY, UTO CYIIECTBYET ITOPOTOBOE 3HAYCHUNE JJINHBI CTPOKH. Ecan CTPOKa
KOpo4e, TO C)KUMATDh €€ IIPaKTUYeCKn 66CHOJI€3HO (eCJII/I TOJIBKO BbI HE XOTUTE C/ieJI1aTh
ee He‘{I/ITaeMOfI). Barom cJy4dae HEI/I36€>KHBI€ HaKJ/JIaHbIC PACXO/JBI MOTYT Jla’Ke ITPUBEC-
TN K TOMY, 4TO CyKaTasd CTPOKa OKaKeTCs JIJINHHEe I/ICXOHHOP'I.

2.28. Nopcuet yncna CUMBOJIOB B CTPOKE

Metoz count TIOACYMTHIBAET YKMCIIO BXOKIEHUH B CTPOKY CUMBOJIOB U3 33[[aHHOTO Ha-
6opa:

sl = "abracadabra"
a = sl.count("c") # 1
b = sl.count ("bdr") #5

CTpoKOoBBI TTapaMeTp BezieT cebst Kak MpoCcToe PeryisipHoe Beipakenue. Eciu on
HAYMHAETCS ¢ CUMBOJIA ~, TO OEPETCST IOTIOTHEHE K CITHCKY:

c = sl.count(""a") # 6

d = sl.count (""bdr") # 6

ﬂe(l)I/IC 0b6o3HavaeT JAnarra3oH CUMBOJIOB!

e = sl.count ("a-d") #9
f = sl.count(""a-d") # 2
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2.29. OGpaLyeHne CTPOKU

]_I]IH O6paH.[eHI/IH CTPOKM CJIYKUT METO/] reverse (I/IJII/I €ro BapuaHT [JId O6pa].L[eHI/I§I <«Ha
MecTe» reverse!):

sl = "Star Trek"

s2 = sl.reverse # "kerT ratsS"

sl.reverse! # sl Temepn paBHO "kerT ratS"

[Tyctb TpebyeTcst 00paTuTh MOPSIOK CJIOB (a He CMMBOJIOB). TOT/Ia MOKHO CHaua-
Jia BOCTIOJTh30BAaThCSI METOOM String#split, KOTOPBIM BEpHET MacCUB CcJIOB. B Kkiacce
Array TOKE €CTb METO/[ reverse, IO3TOMY MOKHO O6paTI/ITb MaCCHUB, a 3aTE€M C ITOMOII[bIO
MeTo/ia join O6T)€III/IHI/ITB CJIOBa B HOBYIO CTPOKY:

phrase = "Now here's a sentence"

phrase.split (" ").reverse.join(" ")
# "sentence a here's Now"

2.30. Ypanenue pyonukatos

HeHO‘{KI/I TIOBTOPAIOMINXCA CUMBOJIOB MOJKHO CKATh 1O OTHOTO METO/IOM squeeze!
sl = "bookkeeper"

s2 = sl.squeeze # "bokeper"
s3 = "Hello..."
s4 = s3.squeeze # "Helo."

Ecmm YKa3aH IlapaMeTp, TO 6y,ZLYT YAAJATHCA TOJIBKO ,Hy6JII/IKaTbI 3aJlaHHbIX B HEM
CHMBOJIOB!

s5 = s3.squeeze(".") # "Hello."

ITOT IapameTp NOJUUHAECTCS TEM JKe TIPABUIIAaM, YTO U [TapaMeTp MeTo/a count (CM.
paszien 2.28), TO eCTb JIOMyCKaIOTCs ehrc M CUMBOJ * .
meerca Takske MeTOJ squeeze!.

2.31. YoaneHue 3agaHHbIX CUMBOJIOB

Merton delete yaangeT U3 CTPOKU T€ CUMBOJIBI, KOTOPBIE BKITIOUEHBI B CITUCOK, TIEPe/IaH-
HBIN B KauecTBe TTapaMeTpa:

sl = "To be, or not to be"

s2 = sl.delete("b")# "To e, or not to e"
s3 = "Veni, vidi, wvicil!"

s4 = s3.delete(",!") # "Veni vidi wvici"

ITOT mapamMeTp ITOTINHSIETCS TEM JKe TIPABUJIaM, ITO 1 TapaMeTp MeTo/a count (CM.
pazzen 2.28), To ecTh JIOIyCKaIoTCsl CUMBOJIBI - (iehuc) n ” (kape).
Nmeercs Taxxe MeTost delete!.

2.32. NMevyaTtb cneuyuanbHbIX CUMBOJIOB

MeTOlI dump TMO3BOJIAET IIOJIyYUTh rpad)nquKoe npeacTaBJeHne CMMBOJIOB, KOTOPbIE
00OBbIYHO He IIeYaTaloTCs BOBCE UJIN BbI3bIBAIOT II0O0YHbIE 3(1)(1)€KTBII
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sl = "BamManHme" << 7 << 7 << 7 # Nobasmeno Tpu cuMBOila ASCII BEL.
puts sl.dump # IeuyaTaercs: BuHmmManHue\007\007\007
s2 = "abc\t\tdef\tghi\n\n"
puts s2.dump
s3 = "IIBo¥WHas KaBH4YKa: \""
puts s3.dump

Boiuncnenme 32-paspsaaHoro CRC

# IMeuaTtaercsi: abc\t\tdef\tghi\n\n

# IleyaTaercs: JBOMHAaA KaBHYKa: \"

[Ipu cranzapTHOM 3HAYEHUU TTEPEMEHHOI $KCODE MeTO/| dump JIaeT TakKoi e ad-
(bexT, KaK BbI30B MeTO/Ia inspect JJisi CTPOKU. IlepeMenHasi SKCODE paccMaTpHUBaeTCst
B riaBe 4.

2.33. leHepupoBaHue nocneaoBaTeNbHOCTU CTPOK

M3penka 6bIBaeT HEOOXOAUMO HOJYUYUTD «CIIEAYIONYI0» CTPOKY. Tak, ciaeayioeii 1is
CTPOKH "aaa" OyJeT CTpOKa "aab" (3areM "aac", "aad" U Tak Jajee).

B Ruby must at0ii 11esiu ecth MeTOJT succ:

droid = "R2D2"
improved = droid.succ # "R2D3"
pill = "Vitamin B"
pill2 = pill.succ # "Vitamin C"

He pexoMenmyeTcd TpuMeHSITh 3TOT METOJI, €CJIU TOYHO He M3BECTHO, YTO HAYaJTb-
HOe 3HauYeHMe IPeJCcKasyeMo 1 pasyMHo. Eciin Hayath ¢ KaKoii-HIOYIb 9K30TUYECKOIL
CTPOKH, TO PAHO WJIH TI03/IHO BBI TOJIYIUTE CTPAHHBIN pe3yJsIbTar.

CyliecTByeT Tak:Ke METOJ upto, KOTOPBII B IIUKJIE BBI3BIBAET succ, IOKa He OyzeT
JIOCTUTHYTO KOHEYHOE 3HAYCHUE:

"Files, A".upto "Files, X" do |letter|

puts "Opening: #{letter}"
end

# BeBOmMTCH 24 CTPOKM.

El1rie pas noguepkHeM, 4TO 9Ta BO3MOKHOCTD MCIIOJIb3YETCS PEIKO, /1a U TO Ha Balll CTpax
n puck. Keraru, MeTonma, BO3BPAIAIOINIETr0 «IIPEIIIECTBYIONIYI0» CTPOKY, HE CYIIECTBYET.

2.34. Boiuucnenue 32-paspsapHoro CRC

Kourposbabiit kox mukiandeckoil usboirounoctu (Cyclic Redundancy Checksum,
CRC) — X0poIIo U3BECTHBIN CMOCOH MOMYIUTH «CUTHATYPY> (hafisia Wi mpou3BOJIb-
Horo maccuBa GaiitoB. CRC o6afaer TeM CBOMCTBOM, YTO BEPOSITHOCTH MOJIYUEHHMSI
OJIMHAKOBOTO KOJIAa JIJIsk Pa3HbIX BXOAHBIX aHHbIX paBHa 1 / 2¥* N, tie N — ymcio 6uToB
pesyabrara (yarie Bcero 32).

Bbruriciuts ero 1mo3poJsier 6ubsmoreka z11b, HarmcanHas Yoo Kamyxupo (Ueno Ka-
tsuhiro). Merog crc32 Boruncisier CRC st cTpOKH, nepeilaHHOl B KAYECTBE MApaMeTpa.

require 'zlib'

include Z1lib

crc = crc32("Hello") # 4157704578

crc = crc32(" world!",crc) # 461707669

crc = crc32("Hello world!") # 461707669 (TO ®e, UYTO U BHIIE)
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B kauecTBe He0OA3aTeILHOTO BTOPOIO IapaMeTpa MOKHO TI€peaTh paHee BhIUnC-
senrbiii CRC. Pe3yJibraT moJiyauTest Takoil, Kak ecyiv Obl KOHKATEHPOBATh 00€ CTPOKU
u BbruncauTb CRC mjist o6bearHeHnst. ITO MoJIe3HO, HallpUMep, KOraa Hy»KHO BbIYKC-
b CRC daiiia HacToMbKO GOJBIIOTO, YTO IIPOYUTATH €r0 MOKHO TOJIBKO 110 YaCTAM.

2.35. Boluncnenne MD5-cBepTku CTPOKU

Anropurm MD5 BoeipabareiBaer 128-paspsiamblii udpOBOI OTIEYATOK MU JAlIKeCT
COOOIIEHNS TIPOU3BOIBHON JIIMHBL. JTO Pa3HOBUIHOCTH CBEPTKU, TO €CTh (DYHKITHS
mupoBaHUsT OHOCTOPOHHSISA, TaK YTO BOCCTAHOBUTH MCXOAHOE COOOIIEHNE O Haii-
mKecTy HeBO3MOKHO. [Ist Ruby nmeercs pacmmpenne, peanmusyiomnee MDS5; mnTepe-
CYIOIUECS MOTYT HAWTH €T0 B KaTajore ext /md5 CTaHAAPTHOTO JUCTPUOYTHBA.

Jlist cozmamvist HOBOTo 06bekta MD5 ecThb /1Ba 9KBUBAJECHTHBIX METO/IA KJIACCA: new
1 md5:

require 'md5'

hash = MD5.md5

hash = MD5.new

ECTbTaKX“quTBHXEMeToaaBKseMHﬂHpa:clone,digest,hexdigestllupdate.hﬁe-
TOJT clone TIPOCTO KOMUPYET CYIIECTBY IO 00BEKT, a METO/ update T06ABISIET HOBbIE
JTaHHbIE K O6’beKTyI

hash.update ("JomonuuTenbHas uaOOPMAIMS. . . ")

MoskHO co3/aTh OOBEKT U EPeIaTh €My JaHHbBIE 32 OJIHY OMEPAIIUIO:;

secret = MD5.new("CexkpeTHBHE mOaHHBE")

Ecim 3a/laH CTpOKOBbIﬁ APTYMEHT, OH I[068.B]I$I6TC§I K O6'beKTy ImyTemMm O6pa].L[eHI/IH K
METOLY update. HOBTOprIG O6paH_IeHI/IH 9KBUBaJIECHTHBI OTHOMY BbI3OBY C KOHKAaTE€HM-
POBaHHBIMHA apryMeHTaMu:

# DTu IBa IpPEemIOKEeHUs :

cryptic.update ("Oaunoe...")
cryptic.update(" eme manHbe.")

# ...DKBMBAJIEHTHHE OIHOMY TaKOMY :
cryptic.update ("JaHHbe. .. eme IOaHHHE.")

Meton digest BosBpamiaer 16-6aiiTOBYO IBOMUHYIO CTPOKY, cogepskaiiyio 128-pas-
PAMHBINA TaHIKECT.

Ho nau6osee mojiesen MeTo] hexdigest, KOTOPbIN BO3BPALIaeT JAilKeCT B BUIE
ctpoku B kKozie ASCII, cocrositieii 13 32 mecTHAAIIATEPUYHBIX CAMBOJIOB, COOTBETCTBY -
fonux 16 Gaitram. OH 9KBUBaAJIEHTEH CIEAYIOIEMY KOIY:

def hexdigest
ret = "'
digest.each_byte {|i] ret << sprintf('%02x', 1) }
ret

end

secret.hexdigest # "b30e77a94604b78bd7a7e64ad500£3¢c2"

Kopoue roBops, nist mosrydenust MD5-cBepTKE HYKHO HAITUCATD:

Boiuncnenue paccrostus JleseHwTeitHa

require 'mdb5'
m = MD5.new("CekpeTHoe manHee").hexdigest

2.36. Boluncnenue paccroaHus JleBeHwTeHa
MeXay ABYMS CTPOKaMM

Paccrostue Mesxy CTPOKaMU BaKHO 3HATH B HHAYKTUBHOM 0OydYeHUHN (MCKYCCTBEH-
HBIIT MHTEJIEKT ), KPUITTOTPa i, UCCIA0BAHUN CTPYKTYPbI OEJIKOB 1 IPYTUX 00IaCTsIX.

Paccmosinuem Jlesenwmeiina Ha3piBaeTCsI MUHUMAJIbHOE YK CJIO 3JIEMEHTAPHBIX MO-
audUKaUii, KOTOPBIM HYKHO TOJABEPIHYTH OAHY CTPOKY, 4TOOBI MpeobpasoBaTh ee B
IPYTYIO. DIeMEHTAPHBIMUA MOIUGMUKAIIMSIMI Ha3bIBAIOTCS CJIEIYTONINe OTepannu: del
(ymanenue oJTHOTO CUMBOJIA), ins (3aMeHa CUMBOJIA) U sub (3aMeHa CUMBOJIA). 3aMeHy
MOKHO TAaKKe CUYUTATh KOMOMHAIMEN yianeHust i BcTaBKu (indel).

CyliecTBYIOT pa3Hble TTOX0/IbI K PEIIEHUI0 3TOU 3a/1a4H, HO He Oy/ieM BIaBaThCSI B
TeXHUYeCKHUe JeTanu. JJoctarouno 3HaTh, 4TO peaiusainus Ha Ruby (cm. mucrtunr 2.2)
MO3BOJISIET 33/1aBaTh JOMOJHUTETHHBIC MAPAMETPBI, OMPE/ENdIoNe CTOUMOCTh BCEX
Tpex omepanuit Mmogubukaiym. [lo yMordanuio 3a 6a30By10 IIPUHUMAETCS] CTOUMOCTD
OJTHOI1 ortepanuu indel (CTOMMOCTb BCTABKH = CTOMMOCTD Y/IaJIEHUST ).

NMucTuHr 2.2. PaccrosHue JIeBeHuTeHa

class String

def levenshtein(other, ins=2, del=2, sub=1)
# ins, del, sub - B3BemeHHHE CTOUMOCTHU.

return nil if self.nil?
return nil if other.nil?
dm = [] # MaTpuila PacCTOSHWUIA.

# VHMLIMaIM3UPOBATEL IIEPBYD CTPOKY .
dm[0] = (0..self.length).collect { [|i]l 1 * ins }
fill = [0] * (self.length - 1)

# VHULIMaTU3UPOBATE MIEePBYH KOJIOHKY .
for 1 in 1..other.length

dm[i] = [1 * del, fill.flatten]
end

# BamoNHUTHL MaTPUIY .
for 1 in 1..other.length
for j in 1..self.length
# ['71aBHOE CpaBHEHNE.
dm[i] [3] = [
dm([i-1][3-1] +
(self[j-1] == other[i-1] ? 0 : sub),
dm([i][j-1] + ins,
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dm[i-1][]] + del
].min
end
end

# IlocnenHee 3HauYeHMe B MaTpHUlle ¥ eCThb
# paccTosHMe JIeBeHmTENHa MEeXOy CTPOKaMMA.
dm[other.length] [self.length]

end

end

sl = "ACUGAUGUGA"
s2 = "AUGGAA"

dl = sl.levenshtein(s2) # 9
s3 = "pennsylvania"

s4 = "pencilvaneya"

d2 = s3.levenshtein(s4) # 7
s5 = "abcd"

s6 = "abcd"

d3 = s5.levenshtein(s6) #0

Onpenenns paccrosiane JleBeHMITElTHA, MBI MOKEM HAIMMCATh METO/T similar?, BBI-
YUCJAIONINI Mepy CX0KecTHu cTpok. Hampumep:

class String

def similar? (other, thresh=2)
if self.levenshtein(other) < thresh
true
else
false
end
end

end

if "polarity".similar?("hilarity")
puts "BDnekTpudyecTBO - 3abaBHas mTyka!"
end
Pasymeercst, MOKHO ObLJIO GBI TTEPEIaTh METO/LY similar? TPU B3BEIIEHHbBIE CTOM-
MOCTH, KOTOPbIC OH B CBOIO OYE€PE/Ib Iepeaal 6I)I MECTOLY levenshtein. Ho JJIST TIPOCTO-
TbI MbI HE CTaJIV 9TOTO JIeJIaTh.

2.37. base64-koaupoBaHue n AeKoaMpPoOBaHne

AJII‘OpI/ITM baS€64 HaCTO IpUMEHAETCA 1A HpeO6paBOBaHI/IH JAIBOMYHDBIX IaHHbBIX B TCK-
CTOBYIO (hopMYy, He COJIEPIKAITYIO CHIeTMATbHBIX CMMBOJIOB. Hanmpumep, B koH(bepeHIHn-
AX TaK O6M6HI/IB8.IOTC51 HNCIIOJIHAEMbIMU (baﬁHaMH.
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[Tpocreiimuii ciocob ocyiecTBUTh base64-koanpoBaHue 1 IeKOANPOBaHNIE — BOC-
MOJTE30BATHCS BCTPOEHHBIMU BO3MOKHOCTsIMU Ruby. B kitacce Array ecTh MeToI pack,
KOTOPBIN BO3BPAIIAET CTPOKY B KOAUPOBKe baseb4 (ecaiu miepeath eMy mapamerp "m").
A B KJ1acce String eCTb METOJ unpack, KOTOPBIH JEKOAUPYET TaKyIO CTPOKY:

str = "\007\007\002\abdce"
new_string = [str].pack("m") # "BwcCB2JkY2U="
original = new_string.unpack("m") # ["\a\a\002\abdce"]

3ameHa cUmMBONoB TabYNALMM NPobenamm

OTMeTrM, 4TO METO/] unpack BO3BpaIllaeT MAaCCHB.

2.38. KoagupoBaHue n nekogmpoBaHue CTpokK
(uuencode/uudecode)

[Ipeduxrce uu B aTrx nmenax oznavaet UNIX-to-UNIX. YTummter uuencode M uudecode —
9TO IPOBEPEHHBIIT BpeMeHeM cItocob oOMeHa JIaHHBIMU B TEKCTOBOI (hopme (aHamorny-
Hbli base64).

str = "\007\007\002\abdce"

new_string = [str].pack("u") # ' (!P<"!V)D8V4"!
original = new_string.unpack("u") # ["\a\a\002\abdce"]

OTMeTI/IM, 4TO METO/I unpack BO3BpallaeT MaCCUB.

2.39. 3ameHa cMMBONOB Tabynauuu npobenamm
M CBOpaynBaHue npo6enoB B TaOynaTopbi

BoiBaet, 4To MMeeTCs CTPOKA ¢ CUMBOJIAME TaGyJISAIINHI, a MBI XOTe OBl TIpeobpaso-
BaTh uX B 1pobesipl (nau Hao60pot). Hiske MoKa3aHbl Ba METO/IA, PEATH3YIONUX ITH
oTieparmu:

class String

def detab(ts=8)
str = self.dup

while (leftmost = str.index("\t")) != nil
space = " "*(ts-(leftmost%ts))
str[leftmost]=space
end
str
end

def entab(ts=8)
str = self.detab
areas = str.length/ts
newstr = ""
for a in 0..areas
temp = strla*ts..a*ts+ts-1]
if temp.size==ts
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if temp =~ / +/
match=Regexp.last_match[0]
endmatch = Regexp.new(match+"$")
if match.length>1
temp.sub! (endmatch, "\t")

end
end
end
newstr += temp
end
newstr
end
end
foo = "D10 BCETro JINIB TecT. "
puts foo

puts foo.entab(4)
puts foo.entab(4) .dump

OTMeTHM, 4TO 3TOT KOl HE PACTIO3HAET CUMBOJIBI 320051

2.40. LUutnupoBaHue TekcTa

I/IHOI',ZIB. 6I)IBaeT HeO6XOI[I/IMO HarieyaTaTb JIJIMHHBbIE CTPOKHW TEKCTAa, 3a/laB HIMPUHY 110~
sia. [IpuBeieHHDIN HUKE KO peliaeT 3Ty 3a/auy, p8.36I/IBaH TEKCT II0 TpaHuIlaM CJIOB 1
YUUTHIBast CUMBOJIBI TAOYJISIIK (HO CUMBOJIBI 320051 HE YUUTHIBAIOTCS, a TaOYJISIIINS HE
coXpaHsiercs):
str = <<-EOF

When in the Course of human events it becomes necessary

for one people to dissolve the political bands which have

connected them with another, and to assume among the powers

of the earth the separate and equal station to which the Laws

of Nature and of Nature's God entitle them, a decent respect

for the opinions of mankind requires that they should declare

the causes which impel them to the separation.

EOF

max = 20
line = 0
Out = [ nn ]

input = str.gsub(/\n/," ")
words = input.split(" ")
while input != ""

3aknoyeHre

word = words.shift

break if not word

if out[line].length + word.length > max
out [line] .squeeze! (" ")

line += 1
out[line] = ""
end
out[line] << word + " "
end
out.each {|line| puts line} # IlegaTaeT 24 O4YEHL KOPOTKUX CTPOKMU.

Bubimoreka Format perraer Kak aTy, Tak 1 MHOTO JAPYTUX CXOKUX 3a1ad. [Touiu-
Te ee B CETH.

2.41. 3aknoyeHue

MbI 06CY I OCHOBBI ITPEACTABIEHNS CTPOK (3aKJIFOUEHHBIX B OJJMHOYHBIE WU JABO¥i-
Hble KaBbluku). [loroBopuian o ToM, Kak MHTEPIIOJIUPOBATH BbIPAXKEHUSI B CTPOKY B
JIBOMHBIX KaBbIUKAX; Y3HAJM, UTO B TAKMX CTPOKAX JIOMYCTUMbI HEKOTOPBIE CIIETINAb-
HbIe CUMBOJIBI, IPEJICTABJICHHBIE YITPABJISIONIMI TIOCTIe0BATEIbHOCTIMH. Kpome To-
'O, MBI TO3HAKOMUJINCH C KOHCTPYKITUAME $q U $Q, KOTOPbIC MTO3BOJIAIOT HAM TI0 CBOE-
MY BKYCY BBIOMpaTh orpannyutesn. HakoHel, pacCMOTPEIN CHHTAKCHUC BCTPOEHHDIX
JOKYMEHTOB, YHACJIE/IOBAHHBIX 13 CTAPBIX IPOAYKTOB, B TOM YKCJIe KOMAH/IHBIX THTEP-
npetatopoB B UNIX.

B aroii riiaBe 6b11M IPOIEMOHCTPUPOBAHBI Bee HANOOJIeE BayKHBIE OTIEPAIlUH, KOTO-
PpbIe TPOTPAMMUCTBI OOBIYHO BBITIOJIHSIOT HaJl CTPOKAMI: KOHKAaTEHAIIHs], TOUCK, H3BJIe-
YeHue TOJICTPOK, pasdreHre Ha JeKCeMbl U T. 1. Mbl BUIETH, Kak MOKHO KOJMPOBAThH
CTPOKHU (HAIIpUMep, 1O aaroputmy base64) u c;KUMaTh UX.

[Tputio BpeMsi IePENTH K TECHO CBSI3aHHOI CO CTPOKAMU T€ME — PETryJISIPHBIM BbI-
pakenusiM. Peryssiprble BbIpa)KEHUST — 3TO MOII[HOE CPEICTBA COTIOCTABJIEHUS CTPOK C
obpasiiamMu. Mbl PACCMOTPUM KX B CJIEAYIOIIEH TJIaBe.



Fnasa 3. PerynapHbie BbIPO)XXeHUd

A nposena 6vi €20 no rabupunmy, z0e mponvL OPHAMEHMOM YKPAULEHDL...
Imu Jloyann

Moliib peryJsipHbIX BbIPLKEHHI KAaK MHCTPYMEHTA ITPOrPAMMUPOBAHUS YACTO HEOOTIe-
HuBaetcs. [lepBblie TeopeTHUecKre UCCIeIOBAHNS HA ATY TEMY TATUPYIOTCS COPOKOBBIMU
rojlaMH IIPOIILJIOrO BEKA, B BBIYUCJIUTEbHbIE cucTeMbl onu niponukiau B 1960-x rogax, a
3areM ObLIK BKJIIOUEHBI B Pa3IMUHble HHCTPYMEHTAIbHbIE CPEICTBA ONepallnOHHOI cuc-
tembl UNIX. B 1990-x rogax momyJsisipHoCTb si3bika Perl mpuBesta Kk Tomy, 4TO peryJisip-
Hble BbIPasKEHM BOLLINA B 0OMXO, TIepecTaB ObITh yie0M OOPOAAThIX TypPY.

Kpacora pery/sipHbIxX BbIPpaKEHUI 3aKJIIOYAETCS] B TOM, YTO MOYTH BECH HAIII OIIBIT
MOZKHO BBIPA3UTh B TePMUHAX 00PaslioB. A ecii UMeeTCs 0Opasell, TO MOKHO TPOBECTU
COTIOCTaBJIEHNE C HUM, MOYKHO HAWTHU TO, UTO €My COOTBETCTBYET, M 3aMEHUTh Hall/leH-
HOE YeM-TO JPYTHM TI0 CBOEMY BBIOODY.

Bo Bpems paGoThl HaJl JaHHON KHUTOH A3bIK Ruby HaxoauIics: B epexoiHoM coCTO-
stann. Crapast OubmoTeKa PeryJisipHbIX BRIPAsKEHUN 3aMeHsITach HOBOM 110/] Ha3BaHMU-
em Oniguruma. J1oii 6ubanorexe mocBsmen pasaen 3.13 nanuoii raaser. YTo Kacaercs
MHTEPHAIIMOHAIU3AIUH, TO ITO TEMA TJIABBI 4.

3.1. CuHTaKcUC perynsipHbiX BbipaXeHu

OG6bIYHO PeryJIsipHOE BBIPAKEHUE OTPAHUYEHO C JIBYX CTOPOH CUMBOJIAMU KOCOH uep-
Tol. [IpuMeHnsieTcs Takxke ¢popma $r. B tabiuiie 3.1 npuBeeHbl IPUMeEpbI IIPOCTHIX pe-
TYJISIPHBIX BBIPAKEHUIT:

Tabnmuna 3.1. [IpoCTHE pEeryinspHHEe BHPaXKEHUSI

ﬁ:;zg;gﬁ;f IlosacHeHUue
/Ruby / CootsercTByeT oiHOMY cJoBY Ruby
/ [Rr]uby/ Coorsercreyer Ruby uiau ruby
/"~abc/ CoorBercTByer abc B Hayasie CTPOKH
$r(xyz$) CoOTBeTCTBYET XyZ B KOHIIE CTPOKU
sr|[0-9]*] CoorsercrByer Ji060M MOCIeI0BATEIBHOCTH U3 HyJIst Wi GoJiee iudp

Cpagy 1ociie peryisipHOTO BBIPAKEHISI MOKHO TIOMECTUTH OJIHOOYKBEHHDII MO/IH-
dbuxarop. B Tabauite 3.2 npusenets! HarboJiee 4acTo yrnorpedsgeMbie MOAUGUKATODBL.

Tabnuia 3.2. MogudmraTOpPs PEryispHHEX BHPaXEHUA

CUHTOKCHC perynsipHbIX BbIPAXEHHH

MopuduraTop HasHaueHUe

I Wrnopuposarb peructp

0 BpirosinsaTs 1moicTaHoBKY BbIpasKEHUS TOJIBKO O/IMH pa3

Ui MHorocTpouHbIil peskuM (TOUKA COTIOCTABJISIETCST C CHMBOJIOM HOBOH CTPOKH )

X O600611eHHOE peryJIsipHOe BhIpaskeHue (OILyCKAITCst IIPOOesIbl U KOMMEHTa-
puin)

JlomoTHUTE IbHBIE TPUMEPBI OYIYyT PACCMOTPEHDI B TJIaBE 4.
Yro0bl 3aBEPIINTH BBE/IEHNE B PETYJISIPHBIE BHIPAKEHNUE, B TabJIHIIE 3.3 MBI TIPHBO-
UM HanboJsree yIoTpeOuTe bHbIe CHMBOJIBI M 0O03HAYEHHSI.

Tabnuia 3.3. ObmeynoTpebuTeNnbHEEe OOO3HAYEHUSA B PErYIISDHHX BHPAXEHUSX

Ob6o3HauUYeHUE IlosscHeHUEe

A

Hauwazo crpoku tekcra (line) wim cTpoku cuMBoJIOB (string)

$ KoHeI[ CTPOKH TE€KCTa WM CTPOKH CHMBOJIOB

JI1060ii cMMBOJI, KDOME CHMBOJIA HOBOII CTPOKHM (iU He yCTaHOBJIEH
MHOTOCTPOYHBIH PEKIM)

\w CumBout — yacth cioBa (1udpa, GyKBa WK 3HAK MOYEPKUBAHISI)

\W CuMBOJI, HE SIBJISIONIMICS YaCThIO CJI0OBA

\s Iponyck (1ipobet, 3HaK TabyJIsIUK, CUMBOJI HOBOW CTPOKHY ¥ T. I1.)

\S CHMBOJI, He SBJIAIONUIICS TPOILYCKOM

\d udpa (to xe, uro [0-9])

\D He mucpa

\A Hayvasio crpoku cuMBOJIOB (string)

\Z Komnert cTpoku cMBOJIOB /N TTO3UIHS 1TE€PEJl KOHEYHBIM CUMBOJIOM HOBOH
CTPOKHU

\zZ Konern crpoku cuMBoJ10B (string)

\b I'panuia cioBa (TOIBKO BHE KBaAPaTHBIX CKOOOK | )

\B He rpanuia ciosa

\b 3aboii (TOIbKO BHYTPHU KBaJPATHBIX CKOOOK [ |)

[] IIpousBoJibHBII HAGOP CUMBOJIOB

* 0 wiu GoJiee MOBTOPEHUTT TIPEBILYIIETO MOABbIPAKEHUST

*? 0 usn GoJsiee MOBTOPEHUIT IPE/IbI/LY IEro TOABbIPasKeHUsT (HesKa HbINH
AJITOPUTM)

+ 1w GoJiee TIOBTOPEHN I PE/bIAYIIEro NOABbIPAKEHUST

+? 1 v GoJiee TIOBTOPEHUN HIPEBILYIIEro MOABbIPAKEHUs (HeKa[HbII
AJITOPUTM)

{m,n}) OT m 10 N BXOXK/ICHUI TPEbILYIIEro M0/{BbIPAsKECHIS

{m,n}? Ot m 70 N BXOXKAEHUH TTPEBIAYIIETO TIOABBIPAKEHMS (HEXKAIHBII aJITOPUTM )

? 0 s 1 MOBTOPEHUI TIPEbIYIIETO TOBBIPAYKEHUS




Tabnuia 3.3. ObmeynmoTpebuTeNnbHHe OOO3HAYEHUSA B PErYIISDHHX BHPAXKEHUIX

PerynspHbie BbIpaxXeHHs

O6ozHadueHNE NoscHeHUe

\ AnbrepHaTUBDI

(?=) [losutuBHOE 3arsAbIBaHNE BIIEpe]

(21 ) HerarusHnoe 3arsisjipiBanue Biepe

() IpynmupoBka moaBbIpaskeHUit

(2> ) Broxennoe moaBeipaskenme

(?: ) Hecoxpa#nsioniast rpynnpoBKa M0o/iBbIPpasKeHN
(?imx-imx) BxmiounTh/BBIKIIIOYUTD PEKMMBI, HAUUHAS C 9TOTO MECTa
(?imx-imx: BrITiounTh /BBIKITIOUUTD PEKIMBI JIJIST 9TOTO BBIPASKEHUS
expr)

(24 ) KommenTapnit

VMmenue paboTaTh ¢ PETyJISIPHBIMU BBIPAKEHUSAME — OOJIBIION ILIIOC 71T COBPEMEH-
HOTO TIporpammucTa. [IoIHOE pacCMOTpPeHNe 9TOM TEMBI BRIXOANT AAIeKO 3a PAaMKI Ha-
CTOsIIell KHUTH, HO, eCJIM BaM MHTEPECHO, MOsKeTe oOpatuThest K kuure Jeffrey Friedl,
Mastering Regular Expressions”.

JlomosinuTeIbHBIN MaTepUaJl Bbl TakKe HaiieTe B pasaene 3.13.

3.2. KoMmnunsiums perynsipHbiX BbipaXeHUH

[l KoMUY PeryJisTpHBIX BBIPAKEHUH TTpeTHa3HaueH MeTO/I Regexp . compile (cH-
HOHUM Regexp.new). IlepBblil mapamMeTp o0si3aTesieH, OH MOKET ObITh CTPOKOI MK pe-
ryJIIpHBIM BbipaxkeHneM. (OTMETHM, UTO eCIM ATOT TapaMeTp SIBJISIETCST PETYJIIPHBIM
BBIPasKEHUEM C AOMOJHUTENbHBIMU (h1araMu, TO (hJiary He OyIyT MepeHeceHbl B HOBOE
OTKOMITNJINPOBAHHOE BbIPAsKEHMUE, )

patl = Regexp.compile(""foo.*") # /~foo.*/

pat2 = Regexp.compile(/barS$/i) # /bar/ (i He nepenocurcs)

Ecui BTOpOI apaMeTp 3ajaH, 00bIYHO 910 mopaspsianoe oobeaunenne (MJIN) ka-
KHX-HH60143CHGﬂyKHHHX]ODHCTaHT:Regexp::EXTENDED,Regexp::IGNORECASE,Regexp::
MULTILINE. IIpu aToM sio6oe OTIMYHOE OT nil 3HaYEHUE MPHUBEIET K TOMY, YTO PEry-
JIIPHOE BbIpajkeHue He OyJeT pasjndaTh PerrCTPbl; Mbl PEKOMEH/IYeM OIlyCKaTh BTO-
poii mapameTp.

options = Regexp::MULTILINE || Regexp::IGNORECASE
pat3 = Regexp.compile(""~foo", options)
patd = Regexp.compile(/bar/, Regexp::IGNORECASE)

TpeTuii mapaMeTp, eciiv OH 3a[aH, BKJIOYAET TOAEPKKY MHOTOGANTHBIX CUMBOJIOB.

On MOKeT TPUHUMATD OJTHO U3 YEThIPEX 3HAUEHUI:

"N" mnay "n" O3Ha4dYaeT OTCYTCTBUE IIOLOEPKKI
"E" mnm "e" os3HadaeT EUC

* Jlsx. @pur. Perynsipubie Boipakensi. — [Turtep, 2003 (IIpum. nepes.)

fcops T s

"S" yay "s" os3HadaeT Shift-JIS

"U" mwim "u" o3nHadaeT UTF-8

.HI/ITepa]IbHOE PeryJsApHoO€e BbIpaK€eHNE MOKHO 3aZlaBaTh N HE BbI3bIBAasd METO/ new
min compile. JlOCTaTOUHO 3aKJIIOYUTH €T0 B OTPAHUUUTENN (CUMBOJIBI KOCOU YEPTHI).

patl = /"~foo.*/

pat2 = /bar$/i

Bouee nmogpobuas nrdopmaiims IPUBOANTCA B TIaBe 4.

3.3. SKpaHupoBaHue cneumanbHbiX CAMBOJIOB

MeTO]_I KJlacca Regexp.escape IKPAHUPYET BCE ClIeMa/IbHbI€ CMMBOJIbI, BCTPEYarOI1-
€ecsl B PeTyJISIPHOM BbIpakeHuu. K 1X uncily OTHOCSTCS 3B€3/104Ka, BOIMPOCUTENbHbIN
3HaK 1 KBa/I[paTHbIE CKO6KI/I.

strl = "[*?]"

str2 = Regexp.escape(strl) # "\[\*\2\]"

CHHOHUMOM SBJISIETCS METOJL Regexp . quote.

3.4. 9xops

Sxops — 5T0 crieuanbHOe BhIPaKEHNE, COOTBETCTBYIONIEE IO3UIINU B CTPOKE, A He KOH-
erTHOMy CUMBOJIY NJIN II0CJIEJOBATECJIBHOCTU CUMBOJIOB. HOS}KG MbI YBU/INM, 9YTO 3TO
IPOCTOM YACTHbII C/Tydail yTBEpPKAEHNS HyJIEBON JAJIMHBI, TO €CTh COOTBETCTBHUSI, KOTO-
poe He TIPO/IBUTAET TIPOCMOTP UCXOIHOW CTPOKM HU HA OJIHY MO3UIINIO.

Hawubosee yroTpebuTebHbIE SIKOPST ysKe OBLIN TIPEICTAaBICHbI B HauaIe r1aBbl. I1po-
CTEHIINMI U3 HUX SIBJASIOTCS ~ M $, KOTOPbIE COOTBETCTBYIOT Ha4Yaay M KOHILYy CTPOKH
CHMBOJIOB.

string = "abcXdefXghi"
/def/ =~ string # 4
/abc/ =~ string # 0
/ghi/ =~ string # 8
/~def/ =~ string # nil
/def$/ =~ string # nil
/~abc/ =~ string # 0
/ghis$/ =~ string # 8

BripoyeM, s HEMHOTO YKJIOHUJICA OT UCTUHBL. JTU SKOPS HA CAMOM JieJie COOTBET-
CTBYIOT Hayaly M KOHILY HE CTPOKHM CUMBOJIOB (string), a crpoku Tekcta (line). Bot uto
POU3O0I/IET, ECIIN T€ JKe caMble 0OPa3Ilbl IPUMEHUTD K CTPOKE, BHYTPU KOTOPOU €CTh
CUMBOJIBI HOBOM CTPOKU:

string = "abc\ndef\nghi"
/def/ =~ string # 4
/abc/ =~ string # 0
/ghi/ =~ string # 8
/~def/ =~ string # 4
/def$/ =~ string # 4
/~abc/ =~ string # 0
/ghi$/ =~ string # 8



OZIHB.KO MMEIOTCS SIKOPs \A M \Z, KOTOPbI€ COOTBETCTBYIOT MMEHHO Ha4yaly M KOH-
my caMoit CTPOKHN CUMBOJIOB.

PerynspHbie BbIpaxeHus

string = "abc\ndef\nghi"
/\Adef/ =~ string # nil
/def\Z/ =~ string # nil
/\Aabc/ =~ string #0
/ghi\Z/ =~ string # 8

HKOPB \z OTJINYAEeTCs OT \Z TeM, UYTO MTOCJIeTHUIT YCTaHaBJ/IMBA€T COOTBETCTBHE I1€-
pel KOHEYHbIM CUMBOJIOM HOBOT CTPOKH, a HepBblf/'I JIOJIKEH COOTBETCTBOBATD ABHO.

string = "abc\ndef\nghi"
str2 << "\n"

/ghi\Zz/ =~ string # 8
/\Aabc/ =~ str2 # 8
/ghi\z/ =~ string # 8
/ghi\z/ =~ str2 # nil

MOo’KHO TaKsKe yCTaHABJIUBATH COOTBETCTBUE HA TPAHUIIE CIOBA C TTOMOTIIBIO SSKOPST
\b WJIN C TIO3UIMEN, KOTOpast He HaxouTcs Ha rpanutie cioBa (\B). [Ipumepsr ncmos-
30BaHUsI METOZA gsub IOKa3bIBAIOT, KaK 9TH AKOPSI pabOTAIOT:

str = "this is a test"
str.gsub(/\b/,"|") # "lthis!| [isl| lal |test]|"
str.gsub(/\B/,"-") # "t-h-i-s i-s a t-e-s-t"

He cymecrByer crioco6a OTIMYUTD HAYAJIO CI0BA OT KOHIIA.

3.5. KBaHTOpbI

Hemasag yacTp anmapaTa perysisipHbIX BbIPaKEHUE cBsizaHa ¢ 06paboTKol HeoOs3a-
TEJIbHBIX 2JIEMEHTOB U MMOBTOPEHUH. JJIEMEHT, 32 KOTOPBIM CJIEIYET BOTPOCUTEIbHBIN
3HaK, HeoOsI3aTeJIeH; OH MOJKET MPUCYTCTBOBATh WJIM OTCYTCTBOBaTbh, a 00llee COoOT-
BETCTBHUE 3aBUCUT OT ITPOYMX YACTEH PeryssipHOTrO BbIpakeHUs. (ITOT KBAHTOP MMeeT
CMBICJI IPUMEHSITDh TOJIBKO K TIOJBBIPAKEHITO HEHYJIEBO JIJTUHBL, HO HE K SKOPSIM. )

pattern = /ax?b/

pat?2 = Jalxyl?b/
pattern =~ "ab" # 0
pattern =~ "acb" # nil
pattern =~ "axb" # 0
pat?2 =~ "ayb" # 0
pat?2 =~ "acb" # nil

DJIEMEHTBI 4acTO IMOBTOPSIOTCS HeolpeieseHHOoe YcIo pa3 (711 (popMyInpoBKU
ATOTO YCJOBUS CAYKUT KBaHTop +). Harpumep, cieayionmii o6paser; CoOOTBETCTBYET
JIE0OOMY TOJIOKUTETBHOMY YHCIIY:

pattern = /[0-9]+/
pattern =~ "1" # 0
pattern =~ "2345678" # 0

Ernte o trnmubIii ciryvaii — o6paselt, TOBTOPSIONINIACs HyJIb 1w 6osiee pas. Koneu-
HO, 3TO YCJIOBHE MOKHO BBIPA3NTh C TIOMOIIBIO KBAHTOPOB + 1 2. BOT, HarrprMep, Kak cKas3athb,
YTO MOCJIE CTPOKK Huzzah JIOJLKHO GBITh HYJTh UITH 60JIee BOCKITUTATETLHBIX 3HAKOB:

Keantops 1) 5 N KRR

pattern = /Huzzah(!+)?/ # CroOKM 3Hech oOsI3aTebHH.

pattern =~ "Huzzah" # 0

pattern =~ "Huzzah!!!!" # 0

Ho ectb u crioco6 ayutie. Tpebyemoe moBeieHUE OTIUCHIBAETCS KBAHTOPOM *.

pattern = /Huzzah!*/ # * IIpUMEeHsIeTCs TOJNBKO K CHUMBOIY !

pattern =~ "Huzzah" # 0

pattern =~ "Huzzah!!!!" # 0

Kaxk pacCiiosnaTb aMepI/IKaHCKI/Iﬁ HOMEDP COIMaJbHOTO CTanOBaHI/IH? C ITOMOIIIbIO
TaKoro obpasua:

ssn = "987-65-4320"

pattern = /\d\d\d-\d\d-\d\d\d\d/

pattern =~ ssn # 0

Ho s10 He BriosiHe moHATHO. .Hy'-IIHe JABHO CKa3aTb, CKOJIbKO HI/I(bp JOJIZKHO 6bITb B
KasK1011 TPyIIe. ITO MOXKHO CIe/IaTh, YKa3aB YKCJIO TOBTOPEHUI B (DUIYPHBIX CKOOKAX:

pattern = /\d{3}-\d{2}-\d{4}/

Heobs3aresbHo, 4o Takoil oOpaser Oyaer Kopode, Ho OH GoJiee OHATEH YnuTaTe-
JIIO IPOTPAMMBIL.

Mo:xHO Tak:Ke UCIIOIb30BATh IUAITa30HbI, TPAHUIIBI KOTOPBIX pa3zieeHbl 3asTON.
Ipeanonoxum, 4ro HOMEp TesehoHa B DIOOHUU COCTOUT M3 JBYX YacCTeil: B EPBOil
MOZKET OBbITh OT TPeX 0 IATH (P, a BO BTOPOU — OT TPex /10 ceMu. BoT Kak BbITJISAAUT
COOTBeTCTByIOU_[I/Iﬁ 06])3.361_[:

elbonian_phone = /\d{3,5}-\d{3,7}/

HukHsIs U BEPXHSISI TPAHUIIBI AUATIa30Ha HeOOSI3aTeIbHBI (HO XOTsT OBl OJTHA TOJIK-
Ha ObITh 3aj1aHa):

/x{5}/ # CoorBeTcTBYeT 5 X.

/x{5,7}/ # CoorBeTcTByeTr 5-7 X.

/x{,8}/ # CoorBeTCcTBYeT He OoJlee 8 X.
/x{3,}/ # CoOoTBeTCTBYET IO MeHbIel Mepe 3 X.

5‘{CHOy 4TO KBAaHTOPHI ?, + U * MOJKHO IIepenyncarb U Tak:

/x?/ # To xe, 4yro /x{0,1}/
/x*/ # To xe, uyto /x{0,}
/x+/ # To ke, uyro /x{1,}

Dpaseosiorus, IIpuMeHsieMast IIPU OIMCAaHUU PEryJIssPHbIX BbIPasKeHUH, U300MIIy-
eT SIPKUMU TepMUHaME: sKaaHbIi (greedy), HeoxorHbiii (reluctant), nerussrit (lazy) u
coberBeHHMYecKUil (possessive). CaMbIM BasKHBIM SIBJISIETCSI PA3JINUNE MEXK/LY JKaHBI-
MU 1 He;KaTHBIMU BBIPAKEHUSIMU.

Pacemotpum caemyronuii pparment koza. Ha iepBoIii B3TJIs1, 3TO PeryJisspHOE BbI-
pakeHue I0JKHO COMOCTABIATHCSI CO CTPOKOH "Where the", HO HA CAMOM JIeJie eMy CO-
OTBETCTBYET OoJiee JTIMHHAS MOJCTPOKA "Where the sea meets the":

str = "Where the sea meets the moon-blanch'd land,"
match = /.*the/.match(str)
p match[0] # BHBeCcTu MHONyYeHHOE COOTBETCTBUE:

# "Where the sea meets the"



[IpwamHa cocTONUT B TOM, UTO OIMEpPaTOP * BHITTOJHSET JKaJHOE COITOCTaBJICHUE, TO
€CTb TIPOJIBUTAETCS TaK TAJIEKO IO CTPOKE, KaK TOJIbKO MOKHO, B TIOMCKAX CaMOTO JIJTNH-
HOT'O COOTBETCTBUA. I'ITO6I)I MN3JIeYUTD ero OT KalHOCTU, Hy?KHO ,7:[06aBI/ITI) BOHpOCI/ITeJII)-
HbBII 3HAK:

PerynspHbie BbIpaxeHus

str = "Where the sea meets the moon-blanch'd land,"
match = /.*?the/.match(str)
p match[0] # BHIBECTM TIOJIydEHHOE COOTBETCTBUE:

# "Where the"

Wrak, otiepaTop * sKaHbIi, €CJT1 32 HUM He CTOUT 2. To JKe caMoe OTHOCUTCST K KBaH-
TOpaM + M {m,n} U laKe K CAMOMY KBaHTOPY 2.

S1 He cymen HAWTH pa3yMHBIX TIPUMEPOB TIPUMEHEHUS KOHCTPYKIMI {m,n}? 1 2°2.
Ecam BaM 0 HUX U3BECTHO, TIOXKATYICTA, TOAETUTECH CO MHOM CBOMM OTIBITOM.

Jlonosinutesnbaast mHGOPMAIHs 0 KBAHTOPaX COAEPKUTCS B pasjeie 3.13.

3.6. Mo3uTnBHOE M HEraTMBHOE 3arnsabliBaHne Bnepep,

[TonsaTHO, YTO perysspHOe BBIpa)keHHe COTIOCTABJSIETCSI CO CTPOKOH JIMHEWHO (ocy-
IIECTBJISISE IPU HEOOXOMMOCTH BO3BpaThl). [I09TOMY CyIIeCTBYeT MOHSITHE <«TEKYIIe-
IO MIOJIOKEHUS» B CTPOKE, 3TO aHAJIOT yKa3aTesid (aiiia niam Kypcopa.

Tepmut «saznadviéainues 03HAYAET TOMBITKY COTIOCTABUTH YaCTh CTPOKU, HAXO/A-
MIYIOCS JIAJTbITIe TEKYIIETo TOJ0KeHNSI. JTO yTBEP:KIeHEe HYJIeBOW UTUHBI, TOCKOTIBKY
Jla’ke eCJIU COOTBETCTBHUE OY/IET HAall/IeHO, HUKAKOTO TIPOJIBUIKEHUST 110 CTPOKE HE TPO-
u3oizer (To ecTb TeKyIee MoJ0KeHUue He U3BMEHUTCS ).

B caenytonem nmpuMepe cTpoka "New Wor1d" GyJIET COMOCTABIEHA, €CIIH 3a Hell cie-
JIyeT OJIHA U3 CTPOK "Symphony " WK "Dict ionary". OfHAKO TPEThE CJIOBO He OyIeT yac-
TBIO COOTBETCTBUSL.

sl = "New World Dictionary"

s2 = "New World Symphony"

s3 = "New World Order"

reg = /New World(?= Dictionary| Symphony)/
ml = reg.match(sl)

m.to_al[0] # "New World"
m2 = reg.match(s2)

m.to_al0] # "New World"
m3 = reg.match(s3) # nil

Bot TIPpUMEP HETAaTUBHOTO 3aTJIA/IbIBAHIA:

reg2 = /New World(?! Symphony) /
ml = reg.match(sl)

m.to_al[0] # "New World"
m2 = reg.match(s2)

m.to_al[0] # nil

m3 = reg.match(s3) # "New World"

B JaHHOM CJjy4dae CTPOKa "New World" MOJAXOJUT, TOJBKO €CJIN 3a HEHn He cjaenyer
CTPOKa "Symphony".

] 7]

O6paTHble CCbinku

3.7. O6paTHbIie CCbIIKK

Kaknas 3akiioyeHHast B KPYIJIble CKOOKM YacTh PEryJISIPHOIO BbIPAKEHMUST ABJISIETCSI OT-
JeJbHBIM cOOTBeTCTBUEM. OHU HYMEPYIOTCSI, U €CTh HECKOJIBKO CIIOCOOOB COCTATHCS HA
Takue JacTu 110 Homepam. CHadaja pacCMOTPUM TPAAUIMOHHbIN «HEKPACUBBINA» CIIOCOO.

CocaTbesl Ha TPYIIIBI MOKHO € IIOMOIIBIO TI00AIbHBIX IIEPEMEHHBIX $1, $2 U T. I

str = "al23b45c678"
if /(a\d+) (b\d+) (c\d+)/ =~ str

puts "YacTuuyHee COOTBETCTBMs: '#S1', '#$2', '#s$3'"
# IlevyaTaerTcs: YacTuUdHEE COOTBETCTBMS: 'al23', 'b45', 'c768'
end

OTH TlepeMeHHbIe HEeJTh3s MCI0JIb30BaTh B MTO/ICTABIISIEMON CTPOKE B METO/IaX sub

1 gsub:
str = "al23b45c678"
str.sub(/(a\d+) (b\d+) (c\d+)/, "lst=#S$1, 2nd=#$2, 3rd=#$3")
# "lst=, 2nd=, 3rd="

[Touemy Takast KOHCTPYKIUs He paboTtaer? TTOTOMY 4TO apTyMEHTBI sub BBIYUCIISI-
I0TCSI TIepe/l BBI30BOM sub. BOT aKBUBaJIEeHTHBIH KO

str = "al23b45c678"

s2 = "lst=#$1, 2nd=#$2, 3rd=#$3"
reg = /(a\d+) (b\d+) (c\d+)/
str.sub(reg,s?)

# "lst=, 2nd=, 3rd="

Ortcio/ia cCOBePIIEHHO TIOHATHO, UTO 3HAYEHUST $1, $2, $3 HUKAK He CBSI3aHbI C COTIO-
CTaBJIEHHEM, KOTOPOe JleJIaeTCsI BHYTPU BbI30Ba sub.

B rakoit CHUTYyalluU Ha IIOMOIIb ITPUXOJAT CllellaabHble KOJABI \1, \2 1 T. II..

str = "al23b45c678"
str.sub(/ (a\d+) (b\d+) (c\d+)/, 'lst=\1, 2nd=\2, 3rd=\3")

# "lst=al23, 2nd=b45, 3rd=c768"

O6paTI/ITe BHUMaHIE Ha OJIMHOYHbBIE (TBEP/ble) KaBbIUKN B MIPEABIAYIIEM ITpHUMe-
pe. Ecim OBI MBI BOCITOJIb30BAJINCH IBOMHBIMUI (MATKUMW ) KaBbIYKaAMU, He TIPUHSB HU-
KaKUX Mep IPEeJOCTOPOKHOCTH, TO 3JIEMEHTBI, KOTOPBIM IIPE/IIECTBYET o6paTHaH Kocada
yepra, ObLIN OB VHTEPIIPETUPOBAHBI KAaK BOCbMEPUYHBIE YN CJIA!

str = "al23b45c678"

str.sub(/(a\d+) (b\d+) (c\d+)/, "lst=\1, 2nd=\2, 3rd=\3")

# "1st=\001, 2nd=\002, 3rd=\003"

O6oiiTn 3Ty HEIPUATHOCTb MOKHO 32 CU€eT JIBOMHOTO 9KPAHUPOBAHUS:

str = "al23b45c678"

str.sub(/ (a\d+) (b\d+) (c\d+)/, "lst=\\1, 2nd=\\2, 3rd=\\3")

# "lst=al23, 2nd=bd45, 3rd=c678"

[lommyctuma n 6s10uHas dopmMa MoAICTAaHOBKH, B KOTOPOI MOKHO MCITOJThb30BaTh TJI0-
GaJibHbIE TIEPEMEHHBIE;

str = "al23b45c678"

str.sub(/ (a\d+) (b\d+) (c\d+) /) { "lst=#S$1, 2nd=#S$2, 3rd=#S3" }

# "lst=al23, 2nd=b45, 3rd=c678"



ITpu TakoM nmpuMeHeHHn GJIOKa Ynca ¢ 00paTHON KOCOU 4ePTON HEJIb3sT UCITOJIb-
30BaTh HU B Z[BOﬁHbIX, HU B O/ITUHOYHbIX KaBbIUYKaX. Ecisut Bb1 HEMHOTO TIOPa3MbICTIUTE,
TO TIOMMETE, 9YTO ITO PA3yMHO.

YoMy momyTHO 0 TOM, YTO CYIIECTBYIOT He3alIlOMUHAEMbIe TPYIIIbI (noncapturing
groups). MHora mpu cocTaBjieHUN PeryJisipHOTO BbIPAsKEHUST HY>KHO CTPYIIIIUPOBATH
CYIMBOJIBI, HO 4eMy Oy/IeT COOTBETCTBOBATH B KOHEUHOM CU€TE TAKAs TPYIITA, HECYIIeCT-
BeHHO. Ha aTOT caryvail m mpeaycMOTpeHbl HesalloMUHAaeMble TPYIIIbBI, OTMChiBaeMble

PerynspHbie BbIpaxeHus

str = "al23b45c678"

str.sub(/(a\d+) (?2:b\d+) (c\d+)/, "Ist=\\1, 2nd=\\2, 3rd=\\3")

# "lst=al23, 2nd=c678, 3rd="

B npegsiayiiiem mpumepe BTopas TpyIia He 3alTOMUHAETCST, TO9TOMY Ta TPYIITA, KO-
Topas 10JKHA ObL1a Obl ObITh TPEThE, CTAHOBUTCS BTOPOU.

JINuHO MHE He HPAaBUTCSI HU OfiHa W3 ABYX HoTarmii (\1 u $1). VHOTAa OHM y106-
HbI, HO HUKOI/Ia He ObIBAIOT He0OX0AMMbL. Bee MOKHO cliesiaTh «KpacuBee», B OOBEKT-
HO-OPUEHTUPOBAHHON MaHepe.

Mertoz Kiacca Regexp.last_match BO3BpallaeT 0O0BEKT Kjacca MatchData (Kak u
METO/| 9K3EMILIApa match). Y 9Toro 00beKTa €CTh METObI 9K3EMILIAPA, ¢ IIOMOIILIO KO-
TOPBIX TPOrPAMMHUCT MOJKET MTOJYIUTh OOPATHBIE CCHIIKH.

O6pamaTbes K 00BbEKTY Mat chData MOKHO C IIOMOIIBIO KBaAPaTHBIX CKOOOK, KaK ec-
i GBI 5T0 OBLI MaccuB cooTBeTCTBHIL. CliennaabHbIi 1eMeHT ¢ nHgeKcoM 0 coaepKuT
TEKCT BCEH COTOCTABJIIEMOI CTPOKH, a 9JIEMEHT C WH/IEKCOM N CChLIAETCS Ha N-YIO 3a-
MTOMHEHHYTO TPYTITY:

pat = /(.+[aiu]) (.+[aiu]) (.+[aiu]) (.+[aiu]) /i

# B »ToM 0bOpasile eCTb YeTHpe OMVMHAKOBHX TPYIIIH.

refs = pat.match("Fujiyama")

# refs is now: ["Fujiyama","Fu","ji","ya","ma"]

x = refs[1]
y = refs[2..3]

refs.to_a.each {I|x| print "#{x}\n"}

Or™MeTHM, 4TO OGBEKT refs — He HACTOAIIMI MaccuB. [109TOMY, CJIi MbI XOTHM 00-
paIaThCst ¢ HUM KaK ¢ TAKOBBIM, TIPUMEHSISI UTEPATOP each, CJAECAYET CHadama mpeobpa-
30BaTh €T0 B MACCUB C TIOMOIIBHIO METO/IA to_a (KaK MOKa3aHo B IIPUMeEpE).

Ectb 1 apyrue criocobbl HaX0sKAE€HUS COIIOCTABIEHHOI TOJCTPOKH BHYTPH UCXO/I-
HOU cTpoKU. MeTofibl begin U end BO3BPAIIAIOT CMEIEHUS Havajla M KOHIA COOTBET-
ctBus. (BaskHO MOHUMATh, UTO CMellleHne KOHIIA — 3TO WH/IEKC CUMBOJIA, CIIeYIOIIero
3a Hal/IEeHHBIM COOTBETCTBUEM. )

str = "alpha beta gamma delta epsilon"
# O....5....0....5....0....5....
# (mnst ymobcTBa momcueTa)

pat = /(b[" I+ )(g[® I+ )(d[” 1+ )/
# Tpwu croBa, KakIgoe U3 KOTOPHX IMIPEeACTaBisseT CcobOoM OTHeNIbHOEe COOTBEeTCTBUE.
refs = pat.match(str)

Knaccsl cumsonos

# "beta "

pl = refs.begin(l) # 6

p2 = refs.end (1) # 11
# "gamma "

p3 = refs.begin(2) # 11
p4d = refs.end(2) # 17
# "delta "

p5 = refs.begin(3) # 17
p6 = refs.end(3) # 23
# "beta gamma delta"

p7 = refs.begin(0) # 6

p8 = refs.end(0) # 23

AHaoruuHO MeTOJ| of fset BO3BPAIlAET MACCUB U3 JIBYX YMCEJI: CMelleHre Havaua
U cMelTleHre KOHTIa COOTBeTCTBUA. [IpooKuM peabI Iy il TpuMep:

range0 = refs.offset (0) # [6,23]
rangel = refs.offset (1) # [6,11]
range?2 = refs.offset(2) # [11,17]
range3 = refs.offset (3) # [17,23]

YacTu cTpoKH, KOTOPBIE HAXOSITCS TIePe] COTIOCTAaBIEHHON TIOJICTPOKH | TTOCJIE Hee,
MOJKHO IOJIYYUTb METOJaMU pre_match 1 post_match COOTBETCTBEHHO. B Tom ke kone:

before = refs.pre_match # "alpha "
after = refs.post_match # "epsilon"

3.8. Knaccbl cumBonos

Knaccot cumsonos — ato pocto dopMma nepeunciieHust (ykazaHue albTepHATHB), B KO-
TOPOM KajKasi rpyIia COCTOUT U3 O/THOTO CUMBOJIA. B HpOCTeﬁmeM CJIydae CIIMCOK BO3-
MOJKHBIX CUMBOJIOB 3aKJ/IIO9a€TCS B KBaJApaTHbIE CKO6KI/IZ
/laeiou]/ # CoorBeTcTBYyeT Jnoboi M3 O6YKB a, €, 1, 0, U; DKBUBAJIEHTHO
# /(alelilolu)/, TonbKO rpyIa He 3allOMUHAETCS.
BHyTpI/I KJlaCCa CMUMBOJIOB YIIPABJIATONINE TTOCJIE/IOBATEIbHOCTU TUIIA \n TIO-TIPEKHE-
MY PaClO3HAIOTCA, HO TaKM€ METAaCUMBOJIbI, KaK . 1 ?, HE UMEIOT CIIeIUaJIbHOTO CMbIC/IA:
/. \n?]/ # ComocTaBisieTcss C TOYKOM, CHMMBOJIOM HOBOW CTPOKMU,
# BOIPOCUTENBLHEM 3HAKOM.
CumMBoz kape () BHYTPH KJlacca CMMBOJIOB IMEET CTIEITUATTBHBIN CMBICJT, €CTH HAXO-
AWUTCA B HadaJie; B 9TOM CJIydae OH (bOpMI/IpyeT JAOITIOJIHEHHE K CITUCKY CUMBOJIOB!
[“aeiou] # Jlobom cmMmBoii, KPOME a, e, i, o, u.
ﬂe(i)I/IC BHYTpPHU KjilaCCa CUMBOJIOB 0603Ha‘{a€‘T Analla30H (B JIeKCI/IKOI'pa(bI/I'-IGCKOM
TIOPSIJTKE):
/la-mA-M]/ # JlobOV CUMBOJ M3 IIEPBOM TIOJNOBUHHE ajxdaBUTa.

/[~a-mA-M]/ # Jo6oi OPYIOM cuMBOI, a Takxe LUOPE M CUMBOJIE, OTJIMYHHE
# or OykB U 1Mdp.

IIG(I)I/IC B HadaJie MM B KOHIIE KlaCCa CMMBOJIOB, a TaK/Ke Kape B cepeanHe Te-
pAOT CHeIII/IaJIbHI)IfI CMBICJI 1 MHTEPIIPETUPYIOTCS 6y1<Ba]II)HO. To xe oTHOCUTCS



K JIEBOW KBaIPaTHON cKOOKe, HO paBast KBaJpaTHast CKOOKA, OUEBUIHO, TOJIKHA IK-
PaHUPOBATHCH:

PerynspHbie BbIpaxeHus

/="I\]11/ # ComocTaBnsgeTcs c medmucoM, Kape M NpaBOil KBagpaTHON CKOOKOIM.

Peryngpubie BoipaskeHUS B Ruby MOTIYT CO/IEPsKATh CChIIKM HA UMEHOBAHHbIE KJIac-
Chbl CUMBOJIOB BUzia [ [:name:]]. Tak, [[:digit:]] O3HAYaeT TO Ke caMoe, 4To oOpasell
[0-9]. Bo muOTHX CJIydasX TaKasd 3allMCb OKa3bIBA€TCA KOPOY€ WUJIH, 110 KpaI;'IHQIjI Mmepe,
IIOHATHEE.

Ectb ele TaKkrue MMeHOBaHHbIE KJIACCHI: [ [:print:]] (CI/IMBO]H)I, NMeromme I‘pa(bI/I-
yecKoe HauepTanue) u [ [:alpha:]] (GyKBbI):

sl = "abc\007def"

/[[:print:]]*/.match(sl)

ml = Regexp::last_match[0] # "abc"

s2 = "1234def"
/[[:digit:]]*/.match(s2)
m2 = Regexp::last_match[0] # "1234"

/[[:digit:]]+[[:alpha:]]/.match(s2)
m3 = Regexp::last_match[0] # "12344"

Kape nepen nmMenem kiracca CMMBOJIOB (hOPMUPYET €T0 JI0MOJHEHNUE:
/[[:"alpha:]]/

JlJist MHOTUX KJTACCOB MIMEETCS TAK)Ke COKpallleHHast Hotarust. Haubosee pacipo-
cTpaHeHbl cokparierus \d (mobas mudpa), \w (MO0 CUMBOJI, BXOAAIIUN B cOCTaB
<<C]'IOB3.>>) n\s (HpOHyCKI/I — Hp06e]1, 3HaK T3.6y.7'IHI_[I/II/I WJI HOBOM CTpOKI/I):

strl = "Wolf 359"

/\w+/.match(strl) # CoorBercTByeT "Wolf" (To ®e, uTo /la-zA-Z_0-9]+/)

/\w+ \d+/.match(strl) # CoorBercTByeT "Wolf 359"

/\w+ \w+/.match(strl) # CoorBercTByeT "Wolf 359"

/\s+/.match(strl) # CoorBeTcTBYeT " "

# Bce CUMBOIE, KpoMe OYKB.

«[[OHOJIHI/ITGJII)HI)IG» Cl)OprI 0OBIYHO 3aIIUCHIBAIOTCA B BUjae HpOHI/ICHOﬁ 6yKBbII

/\W/ # Jobol CUMBOJI, He BXOOJAIMI B COCTaB CJIOBA.

/\D/ # Bce kpome 1mdp.

/\S/ # Bce KpoMe IIPOITyCKOB.

lonosinuresnbuas nngopmariius, oTHocsIasICs ToJbKo K Oniguruma, npuBOaUTCS
B paszene 3.13.

3.9. 00006L1eHHbIE perynsgpHblie BbipaXeHus

PeryJisiptble BbIpaKeHust, 0COOEHHO JJIMHHBIE, YaCTO BHIMJISALT 3arago4io. Moaudu-
KaTop x MO3BOJISIET 3aIMCHIBATh PETYJSIPHOE BBIPaskeHNe Ha HECKOIbKNUX cTpokax. [Ipu
9TOM IIPOOEJIBI U CUMBOJIBI HOBOI CTPOKHM MIHOPUPYIOTCS, TaK YTO MOKHO J€JIaTh I
HATJISITHOCTU OTCTYIIBL. 3A0/THO Pa3peliaeTcs OCTaBISATh KOMMEHTAPUHU, XOTS 9TO BO3-
MOXKHO JIa’Kke B IIPOCTBIX PEryJIsSPHBIX BBIPAKEHUX.

1 5 I I BETR

Yro0bl IPUBECTH HECKOJIBKO MCKYCCTBEHHBIN MPUMED YMEPEHHO CJIOKHOTO PEry-
JITPHOTO BBIPAJKEHUSI, TPEITOTIOKNIM, YTO UMEETCSI TAKON CITMCOK a/[PECOB:

ConocTaBneHne TOUKM CUMBONY KOHLLA CTPOKM

addresses =
[ "409 W Jackson Ave", "No. 27 Grande Place",
"16000 Pennsylvania Avenue", "2367 St. George St.",

"33 Rue St. Denis",

"44 Rue Zeeday", "55 Santa Monica Blvd.",
"123 Main St., Apt. 234", "123 Main St., #234",

"345 Euneva Avenue, Suite 23", "678 Euneva Ave, Suite A"]

"22 Rue Morgue",

31ech KaKIBIN a/Ipec COCTOUT U3 TPEX YacTeil: HoMep I0Ma, Ha3BaHWe YJIUIIbI U He-
006s13aTETHHBIN HOMEP KBapTUPLL. §1 Mpeosaraio, 4To mepeji YUCIAOM MOXKET OBbITh
HeoOsI3aTesIbHAS CTPOKA No ., & TOUKY B Hell MOYKHO OIyCKaTh. Ellle TPeAMoT0KIM, 4TO
Ha3BaHWe YIIUIB MOKET BKIIOUATH CHMBOJIBI, 0OBIYHO BXOISITITIE B COCTAB CJIOBA, & TaK-
ke arocTpod, neduc u Touky. Hakownerr, ecav azipec conepRuT Heobs3aTebHbII HOMep
KBapTUPBI, TO eMY JIOJIKHBI TIPENIECTBOBATD 3aIIsITast U OIHA U3 CTPOK Apt ., Suite WU
# (3HaK HOMEPA).

Bot kakoe perymisipHOe BBIpaKeHUe sT COCTABUI J7ist pa3bopa agpeca. ObpaTute
BHUMAaHWE, HACKOJIBKO TOAPOOHO OHO MPOKOMMEHTHPOBAHO (MOKET OBITh, asKe M3-
JIMIIHE TOAPOOHO):

regex = / # Hauayo CTpOXM.

((No\.?)\s+)? # HeobsizaTenbHo: No[.]
\d+ \s+ # Lnopel u IpoberH.

((\wl[.'"-1)+ # HasBaHme YJIMIEH... MOXET

\s* # COCTOSITH U3 HECKOJIBKUX CJIOB.
)+

(,\s* # HeobsizaTenbHO: 3amsdaTasl U T.I.
(Apt\.?|Suitel\#) # Apt[.], Suite, #

\s+ # Ipobenw.

(\d+ | [A-Z]) # Indpe mmm omHa 6yKBa.
)?
S # KOoHEell CTpOKM.

/%

Wnes norstHa. Korza cy103KHOCTD PeryssipHOTO BEIPAKEHUS TOCTUTAET HEKOETO T10-
pora (Kakoro UMEHHO — JIeJIO BKyca), fiesiaiite ero 0606EeHHBIM, YTOOBI MOKHO OBIIIO
106aBUTH GOPMATHPOBAHUE U KOMMEHTAPUH.

B03MOKHO, BbI 3aMETUJIH, UTO s TIOJIb30BAJICS OOBITHBIMU KOMMeHTapusiMu Ruby
(# ...), a He cUENMATbHBIMY, TPUMEHIEMBIMU B PETYJISPHBIX BbIpAKeHUIX ((24...)).
ITouemy? IIpocTo motomy, uto 3710 paspeliero! CrenuaabHblii KOMMeHTapuii He06X0-
JIFIM TOJIBKO TOT/Ia, KOT/IA €TO CJIe/IyeT 3aKOHIUTH PaHbIIle KOHIIA CTPOKH (HAIIpuMep, ec-
JIX B TOM Ke CTPOKE 32 KOMMEHTAPUEM MTPOJI0JIKACTCA PETYJISPHOE BBIPAKEHIE).

3.10. ConocTraBneHue TOYKM CUMBOJTY KOHLLA CTPOKU

OOGBIYHO TOYKA COOTBETCTBYET JTOOGOMY CUMBOJIY, KDOMe KOHTIA CTpoKu. Ecau 3amam Mo-
M(UKATOP MHOTOCTPOYHOCTH m, TOUKA OYJIET COMIOCTABJISITHCS U ¢ STUM CUMBOJIOM. JIpy-
roii cocob — 3aj1ath (irar Regexp: : MULTILINE MPU CO3/IAHUN PETYJISIPHOTO BHIPAKEHUS:



str = "Rubies are red\nAnd violets are blue.\n"
patl = /red./
pat2 = /red./m

PerynspHbie BbIpaxeHus

str =~ patl # nil

str =~ pat2 # 11

ITOT PEKUM HE OKa3bIBAET BJIUSHUSA HA TO, T/Ie YCTAHABIMBACTCS COOTBETCTBUE
AropsM (7, $, \A, \Z). IaMeHsIeTcst TOJBKO Cocob COMOCTABIEHHS ¢ TOYKOTA.

3.11. BHyTpeHHne moaudukaTopsl

O6b1yHO MOAUGDUKATOPBI (HAIPUMED, i MJIM m) 3aJAF0TCS [OCJIEe PErYJISIPHOTO BhIpasKe-
Hust. Ho 4To ecsi Mbl XOTUM NIPpUMEHUTDH MOlII/I(i)I/IKaTOp TOJIBKO K 4aCT1N Bpra)KeHI/IH?
CyH.[eCTByeT ClieliaJibHaA HOTalluA AJ1d BKJIIOYEHWA WM BBIKJJIIOYEHWA MOZ[I/I(bI/IKa-
TOPOB. 3aKJIIOYEeHHDBIN B KpyTrJible CKO6KI/I BOHpOCI/ITEJIbeIfl 3HaK, 3a KOTOPbIM CJIEAYECT
OZIH NJIN HECKOJIBKO MOZ[I/I(l)I/IKaTOpOB, «BRJIIOYA€T» UX /10 KOHITA PETYJIAPHOTO BbIpa-
JKEHUS. A eCJTM HEKOTOPBIM MOM(DUKATOPAM MIPEIIECTBYEeT MUHYC, TO COOTBETCTBYTO-
e peXUMbI «BBIKJIIOYAIOTCA» !
/abc (?1)def/ # CoorBerctByeT abcdef, abcDEF, abcDef, ...,
# HO He ABCdef.
/ab(?1i)cd(?-1)ef/ # CoorBercTByeT abcdef, abCDef, abcDef, ...,
# HO He ABcdef wm abcdEF.
/(?imx) .*/ # To xe, uyTo /.*/imx
/abc (?i-m).*/m # [ TocienHey JacTy DEeTyYJISPHOTO BHPaXeHUS BKIINYUTDH
# pacIo3HaBaHMe PerucTpa, BHKIOYUTH MHOTOCTPOYHEHIM
# DEeXUM.

HpI/I JKeJIaHUN MOJKHO ITOCTaBUTD II€PE/] NMMOABbIPpAKEHNEM JIBOETOUYME, N TOr/la 3a-
JlaHHbIE MOZII/I(I)I/IKaTOpr 6y,7_IyT JIefiCTBOBATH TOJTBLKO JJIA 9TOTO ITO/JIBbIPAKECHU AL

/ab(?i:cd)ef/ # To xe, uyro /ab(?i)cd(?-1)ef/

ITo TexamyeckuM IIpUYrHaM MCII0J1b30BAaTh TaKNM O6p330M MOlII/I(I)I/IKaTOp O HEJIb34.
MOZII/I(l)I/IKaTOp X — MOJKHO, HO 4 HE 3HAlO, KOMY OBI 9TO MOTJIO HOHaZIO6I/ITBCH.

3.12. BHyTpeHHue noaBbIPpaXeHUs

[l yKazaHus TOABBIPASKEHNH TPUMEHSIeTCsT HOTAIUs 2>

re = /(?>abc) (?>def)/ # To xe, 4yro /abcdef/

re.match("abcdef") .to_a # ["abcdef"]

OrtMeTuM, YTO HaJIW4YUe MOJBLIPAXKEHUS ellle He o3HavaeT rpynnuposku. C 1o-
MOUIIbIO AOITIOJITHUTEJIbHbIX CKO6OK HX, KOHEYHO, MOKHO IIPEBPATUTDH B 3allOMUHAEMbIC
TPYIIIIBI.

EH_IG O6paTI/IM BHMMaHME Ha TO, 9YTO 9Ta KOHCTPYKIIUA CO6CTB€HHI/I‘-I€CK3_§I, TO €CTb
JKagHad U TP 9TOM HE JIOITYCKAE€T BO3BpaTa B IIO/IBbIPAKECHUE.

str = "abccccdef"

rel = /(abc*)cdef/

re2 = /(?>abc*)cdef/
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rel =~ str #0
re2 =~ str # nil
rel.match(str).to_a # ["abccccdef", "abccc"]

re2.match(str).to_a # []

B npenpinymniem npuMepe moiBbIPasKeHNE abc* BBIPAKEHNs re2 TOTJIONIAET BCe
BXOXK/IEHUSI GYKBBI ¢ U (B COOTBETCTBUMU € COGCTBEHHUYECKUM MHCTUHKTOM ) HE OT/IAeT
MUX Hasa/l, IPEISTCTBYsI BO3BPATY.

3.13. Ruby n Oniguruma

Hosas 6ubmoreka peryJsipHbix Boipaskenuii B Ruby nasbiBaercs Oniguruma. 1o smoH-
CKO€ CJIOBO O3HAUYaeT YTO-TO BPojie «Koieco nyxoB». (Te, KTo He BiazeeT ATOHCKUM,
YaCTO MHUIITYT €r0 HETPABUJIBHO; UMENTE B BU/LY, 4TO TYT He 000iiTuch 6e3 «gurus!)

Hosast 6ubimorexa mpeBOCXOUT CTAPYIO B HECKOJIBKIX OTHOIIEeHUsX. [Ipeskie Bce-
TO, OHa JIy4Iiie PabOTaeT ¢ MHOSBBIYHBIMU CTPOKAMH, & TaksKe T0OABISIET KOe-KaKie WH-
TepecHbIe BO3MOXKHOCTHU K PETYJIAPHBIM BhIpakeHUsIM. HakoHell, JIUTleH3us Ha ee MC-
MOJIb30BAHKE MsATYE, YeM Ha UCTIoMb3oBanue Ruby B riesom. Kora niucasmach sta kHura,
Oniguruma errie He GbLIA TIOJHOCTHIO HHTETPHPOBaHa B Ruby.

B caemyrormem paszesie MBI pacCKaskeM, Kak OTIPENeTNTDb, TIPUCYTCTBYET Jiit Gubm-
oreka Oniguruma. A 3aTeM MOKaKeM, KaKk MOXKHO ee coOpaTh, eciii OHA He BKJIIOYEHA B
JIUCTPUOYTUB.

3.13.1. Mposepka Hanuums Oniguruma

Ecau Bac unrepecyer 6ubinoreka Oniguruma, TO MepBbIM JI€JIOM HYKHO BBISICHUTD,
ecTh JIM OHa B BalieM akseMiuisspe Ruby. B Bepcusax 1.8.4 u mutaziie ee, ckopee BCero,
Het. CTaHZapPTHO OHA BKJIIOYAETCs B UCTpUOyTUB Bepcuu 1.9.

Bot kak MOKHO 6€3 Tpy/ia BBISICHUTD, TIpUCyTCTBYeT Ji Oniguruma, mpoBepuB Tpu
ycJioBHs. Bo-11epBhIX, Kak s cCKasaj, OHa CTaH/apPTHO MTOCTaBJIsgeTcst B Bepeun 1.9 u crap-
mie. B mocseiHux Bepeustx 06enx GubINOTEK 71t PAOOTHI € PETYJISIPHBIMU BBIPAKECHUSI-
MU OITpejieieHa CTPOKOBAsT KOHCTAHTA Regexp: : ENGINE. ECJIH OHA COMEPIKUT MTOICTPOKY
Oniguruma, TO y Bac HoBast Gubsrorexa. U mocseHuil mar: eci BBl BCe elile He 3Hae-
Te, ¢ Kakoi OubImoTekoi paboTaere, MOKHO TIOTIBITATHCS BEIYUCIIUTD PETYJISIPHOE BbI-
pasKerie, 3alIMCAHHOE B «HOBOM» CUHTAaKcHCe. ECIU IIpU 9TOM BO3HUKHET HUCKJIIOUYEHIe
SyntaxError, 3HAYUT, Y BAC cTapast OMOINOTEKA; B TPOTHBHOM CJTydYae — HOBas.

def oniguruma?
return true 1f RUBY_VERSION >= "1.9.0"

if defined? (Regexp::ENGINE) # KoucTauTa ENGINE omnpenesneHa?
if Regexp::ENGINE.include? ('Oniguruma"')
return true # Kakasi-To Bepcusi Oniguruma.
else
return false
end
end

# Crapas OubnmoTexa.

eval ("/(?<!a)b/") # HOBHII CHUHTAKCHUC.



return true
rescue SyntaxError
return false
end

PerynspHbie BbIpaxeHus

# Cpaborano: HOBas OubOIMOTEKaA.
# He cpaborano: crapas OubimoTexa.

puts oniguruma?

3.13.2. Coopka Oniguruma
Ecui B Bariry Bepcuto 6ubmorexa Oniguruma He BKJIFOUYEHA, MOKETE CAaMOCTOSITETBHO
orkoMunpoBath Ruby u ckommonoBars ¢ Hepocraotiein 6ubanorekoit. Huxke mpu-
BEJICHbI COOTBETCTBYOIINE UHCTPYKI[UH, ITa TPOIE/ypa J0/UKHA PabOTaTh HAUMHAS C
Bepcunu 1.6.8 (xoTs1 oHa yke coBceM cTapeHbKast).

[MosyunTh nexoaubii Teker Oniguruma MOKHO U3 apxuBa npusokennii Ruby RAA

(http://raa.ruby-lang.org/) win naiitu 8 gpyrom mecte. Mcexomaubie Tekctbl Ruby, ec-
TECTBEHHO, HAXO/ATCS Ha OUIMATBHOM CalTe.
Ecu Bo paboraere Ha miatdopme UNIX (8 rom unciie B cpeie Cygwin 8 Windows
niu Mac OS/X), BbITIOJIHUTE CJIEAYIONTNE IENCTBU:
gunzip oniguruma.tar.gz
tar xvf oniguruma.tar
cd oniguruma
./configure with-rubydir=<ruby-source-dir>
O/IHO U3 CIEAYIONNX:
make 16 # Onss Ruby 1.6.8
make 18 # Ons Ruby 1.8.0/1.8.1

cd ruby-source-dir

U W

./configure

o N>

make clean
9. make
10. make test # IIpocToO} TeCcT MHTepmpeTaTopa Ruby.
11. cd ../oniguruma # VkaxuTe myTb K GUEIMOTEKE.
12. make rtest
W
make rtest RUBYDIR=ruby-install-dir
Ecum sxe BbI paboTaere Ha miardopme Win32, ckasxem B Windows XP, 1o motpedy-
orcst Visual C++ u ncnonnsgemsiii dhaiin patch.exe. Boimmonnure cienyiomniue geicTBus:
1. Pacnakyiite apxuB Jir000I UMEIOIIENCs y Bac IPOrPaMMOii.
2. copy win32\Makefile Makefile
2. OjHO U3 CJIeIYIOTINX:
nmake 16 RUBYDIR=ruby-source-dir # mus Ruby 1.6.8
nmake 18 RUBYDIR=ruby-source-dir # mnms Ruby 1.8.0/1.8.1
4. Cuoemylite MHCTPYKIUU B (haiisie ruby-source-dir\win32\README.win32.

HpI/I BO3HUKHOBEHUU ONIMOOK O6paTI/ITeCI) B CIIMCOK PAaCCbIJIKH NJIN KOH(I)epeHIII/IIO.
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3.13.3. HekoTopblie HOBble BO3MOXHOCTU Oniguruma

Oniguruma s06aBJisieT MHOTO HOBBIX BO3MOKHOCTEN K MEXaHU3MY PaBOThI C PETYJISIP-
HBIMU BBIPAKECHUAMU B Ruby I/IS CaMbIX ITPOCTBIX OTMETHUM [[OHOJIHI/ITe.HbHyIO praB-
JIAIOUIYIO ITOCJIE/IOBATE/IbHOCTD V1A YKa3aHUs KjacCa CMMBOJIOB. Ecan \d 1 \D COOT-
BETCTBYIOT A€CATUYHDBIM HI/I(bpaM n He I_[I/I(bpaM, TO \h M \H ABJAIOTCI aHaJIOTaMU JJId
HIecTHaAaTepUYHbIX L[I/chp:

"abc" =~ /\ht/ #0
"DEF" =~ /\ht/ # 0
"abc" =~ /\H+/ # nil

Jlo6aBrI0Ch BO3MOKHOCTEH Y KJIACCOB CHMBOJIOB B KBaJIPAaTHBIX cKoOKax. JlJist op-
TaHW3aIMH BJIOKEHHBIX KJIACCOB MOYKHO ITPUMEHSTh OTIepaTop &&. BOT KaK MOXKHO 3a-
IICATh PETY/IAPHOE BBHIPAKEHNE, COOTBETCTBYIONLIEE JTI000i OYKBE, KPOME IJIACHBIX 2, €,
1,0, U

regl = /la-z&&["aeiou]l]/ # BamaeT mepecedeHue.

A criepyioniiee BbIpaskeHHe COOTBETCTBYET BeeMy ai(aBuTy, Kpome OYKB OT m /10 p:

reg2 = /[a-z&&["m-p]]/

HOCKOJIbe TaKNe€ BbIpasKE€HUS BBITVIAAAT HE OY€HDb ITOHATHO, PEKOMEH/IYIO T10JIb30-
BaTbCA 3TUM CPEJICTBOM OCMOTPUTEBHO.

Ipyrue BosmozxknocTr Oniguruma, HalpuMep OrJisAblBaHKe Hasal U UMEHOBaHHbIe
COOTBETCTBUA, 6yI[yT pacCMOTPEHBI HUKE. Bce cBasamntoe ¢ HHTepHaHHOHaﬂI/ISaHI/Ief/i
OTJIOKUM /10 I'JlaBbl 4.

3.13.4. Mo3uTBHOE M HEraTMBHOE OrNsiAbIBAHUE Ha3apy,
Ecnu 3arisiibiBanvst Biiepes BaM HeJlocTaTouHo, To Oniguruma rpejjiaraet eie u 02 -
dviganue 1a3ad, MO3BOJIAIONIEE ONPEAETUTD, TIPEAIIECTBYET JIU TEKYIEMY TOJT0KEHNIO
3a[aHHbII 0Opasell.

Kak 1 MHOTOE IpyTO€ B PETYJISIPHBIX BBIPAKEHHUSIX, 3TY BOBMOKHOCTD JIOBOJIBHO TPY/I-
HO HOHATD 1 060cHOBaTh. Criac6o DHapIo [3KeKCOHy 3a CeLyIOMni IIpruMep.

[Tpenmnonoxum, 4To BaM HYKHO TIPOAHAINZUPOBATH HEKOTOPYTIO TEHETHUECKYTO TI0-
caegoBaresibHocTh (Mosiekyna JJHK coctouT u3s yeThipex OCHOBHBIX 0€JIKOB, KOTOPbIE
obozHauaorcst A, C, G u T.) Jlomyctum, 4TO MBI HIIEM BCE HEIIEPEKPBIBAIOIIUECS 1€~
TTOYKY HYKJIEOTUA0B (IWHLI 4 ), ciemxyiontue 3a T. Henb3sd mpocTo monbitatbes HatTu T
U B3SITh CJIEYIONIME YeThIPe CUMBOJIA, TOCKOIBKY T MOKeT GbITh TTOCIEAHIUM CUMBOJIOM
B TIPE/IBILYTIIEM COOTBETCTBHH.

gene = 'GATTACAAACTGCCTGACATACGAA'

seqgqs = gene.scan(/T(\w{4})/)

# seqs paBHO: [["TACA"], ["GCCT"], ["ACGA"]]

Ho B 2TOM KOj1€ MBI ITPOITYCTUJIN IIEMTOUKY GACA, KOTOPAs CJIeayeT 3a GCCT. [lozutus-
HOE OTJISI/IbIBAaHUE HA33]] TO3BOJITUT HANTH BCe HYKHBIE TIETTOYKHU:

gene = 'GATTACAAACTGCCTGACATACGAA'

segs = gene.scan(/(?<=T) (\w{4})/)

# seqgs paBHO: [["TACA"], ["GCCT"], ["GACA"], ["ACGA"]]



Cuepyrouuii mpumep — HeboJIbINass MOANMUKAIUS TPUMeEPa, MPEATIOKEHHOTO
K. Kocaxo (K. Kosako). TTIpemomnosxkim, uto ectb Teket B hopmate XML (i HTML),
U MBI XOTUM IIEPEBECTU B BEPXHUIT PETUCTP BeCh TEKCT BHE TeroB (To ecth cdata). Bor
KaK MO>KHO C/IeJIaTh 3TO € TIOMOIIIBIO OTJISI/IbIBAHUS HA3a/1:

text = <<-EOF

<body> <hl>This is a heading</hl>

<p> This is a paragraph with some

<i>italics</i> and some <b>boldface</b>

in it...</p>

</body>

EOF

PerynspHbie BbIpaxeHus

pattern = /(?2:7| # Havano wimu. ..
(?<=>) # TEKCT Iocnie '>'

(["<]™) # I BCe CUMBOJIE, KpoMe '<' (3allOMHEHH) .
/%

puts text.gsub(pattern) {l|s| s.upcase }

# BBBOI:

# <body> <hl>THIS IS A HEADING</hl>

# <p>THIS IS A PARAGRAPH WITH SOME

# <i>ITALICS</i> AND SOME <b>BOLDFACE</b>
# IN IT...</p>

# </body>

3.13.5. Ewe o kBaHTOpax

MpbI ysKke BCTPEUaIUCh ¢ AaTOMAPHBIMHU TIOBBIPAKEHUAMU B «KJIACCUIECKOT» O1bImoTe-
Ke PeryJsipHbIX BeIpaskeHuii B Ruby. OHU BBIZEASIOTCS € TIOMOIIBIO HOTAITMN (?2>. . .) U
SIBJIAIOTCST «COOCTBEHHUIECKMMI» B TOM CMBICJIE, UTO SKAJIHBIE 1 HE JIOTTYCKAIOT BO3BPa-
Ta BHYTPb IIO/IBbIPAKEHU .

Oniguruma mpejiaraer ere OAWH CIOCOO BBIPA3UTh COOCTBEHHUUECKYIO TIPH-
pozy — ¢ noMoIpio KBautopa +. OH OTIM4aeTcs 0T METaCUMBOJIA + B CMbBICJIE «OJIUH
usu 6osiee» U JJake MOKET UCTIOJIb30BaThesl ¢ HUM coBMecTHO. (Ha camom siesie aTo
«BTOPUYHBII» KBAHTOP, KaK ¥ ?, KOTOPBIH MOKHO yHOTPeOISITh B TAKUX KOHTEK-
CTaX, KaK ??, +? U *?.)

[IpuMenenune + K MOBTOPSAIONIEMYCsl 00pasily 9KBUBAJIEHTHO 3aKJII0YECHHIO €TO B
CKOOKHM KaK HEe3aBMCHMOTO TTOIBBIPAKEHHS, HATTPUMED:

rl = /x*+/ # To xe, 4yTOo /(?>X*)/
r2 = /x++/ # To xe, 4TOo /(?2>%X+)/
r3 = /x?+/ # To xe, uTOo /(?>X?)/

ITo TexHnueckuMm puunHaM Ruby He cuuTaer KOHCTPYKIUIO {n,m}+ COOCTBEHHU-
YeCcKOH.

[ToHsSTHO, YTO HOBBIIT KBAHTOP — He GoJiee 4eM ya06H0e 0003HaYeHNEe, HUKAKO HO-
BOI (DYyHKIITMOHATTLHOCTH OH HE HeceT.
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3.13.6. UMmeHOBaHHbIE COOTBETCTBUS
CrernmnanbHo# HOPMOIT TIOBBIPASKEHUST SIBJISIETCSI UMEHOBAHHOE BBIpakeHNE, KOTOPOe
[03BOJISIET IPUCBOUTD 0Opasily UMst (a He TIPOCTO HOPSIAKOBbII HOMED).

CUHTaKCUYECKU 9TO BBITJISIIUT TaK: (?<name>expr), TJE name — MMsI, HAUMHAIOIIE-
ecst ¢ 6ykBbl (Kak ugenruduraropsl 8 Ruby). O6pature BHUMaHNE HA CXOACTBO 3TOI
KOHCTPYKIIMU C HEMMEHOBAHHBIM aTOMAPHbBIM MTOBbIPAKECHUEM.

Jluist yero MoxkeT oHaZo00UThC MMEHOBaHHOe BhipaskeHue? Harpumep, s toro,
4TOOBI COCJATHCS HA HETO BHYTPH 00paTHO# cehliki. Hike prBeieH IpuMep mpocTo-
TO PETYJITPHOTO BBIPAKEHUS /IJIST COTIOCTABJIEHUSI C TIOBTOPSTIONUMCS CJIOBOM (CM. TaK-
ke paszedn 3.14.6):

rel = /\s+(\w+)\s+\1\s+/

str = "Now is the the time for all..."

rel.match(str).to_a # ["the the","the"]

3/1eCh MbI 3aIIOMHIJIM CJIOBO, @ 3aTEM COCJIAJINCH HA Hero 110 Homepy \1. [Ipumep-
HO TaK K€ MOKHO M0JIb30BaThCS CChLIKAMU HAa UMEHOBaHHbBIE BhIpaskeHus. [Ipu mepBom
00HApYKEeHUHU MOABBIPAKEHUSI eMy IIPUCBAMBAETCA UMSI, a B 00PAaTHOI CChLIKe YIIO-
TpebJISIeTCs CUMBOJI \k, 32 KOTOPBIM CJIEyeT 3T0 UM (BCerja B YIJIOBbIX CKOOKaX):

re2 = /\s+(?<anyword>\w+) \s+\k<anyword>\s+/

Bropoii BapuanT juinnaHee, 3aTo noustHee. (MeiiTe B BULY, YTO B OJTHOM U TOM Ke
PETYJIAPHOM BbIPpAKEHNN HEJIb3 NCITIOJIb30BaTh 1 UMEHOBAHHBIC, 1 HYME€POBaHHBIC 06-
patHble ccbiiku.) Ecomm HpaBuTes, momp3yiTecs!

B Ruby yske maBHO MOKHO BKJIFOYATh OOPATHbIE CCBIJIKU B CTPOKH, TIEPE/IaBAEMbIe
MeTofiaM sub U gsub. PaHbliie ¢ 3TO 1eIbI0 A0MYCKAIOCh JTUITH UCITOIb30BAHUE HyMe-
POBaHHBIX CCBIJIOK, HO B CaMbIX ITOCJICAHNX BEPCUAX UMEHOBaHHBIE TOKE Pa3pEIICHbI:

str = "I breathe when I sleep"

# HyMepoBaHHHE COOTBETCTBUMA. . .

rl = /I (\wt+t) when I (\w+)/

sl = str.sub(rl,'I \2 when I \1")

# lIMeHOBaHHEE COOTBETCTBUI. ..

rl = /I (?<verbl>\w+) when I (?<verb2>\wt)/

s2 = str.sub(r2,'I \k<verb2> when I \k<verbl>")
puts sl # I sleep when I breathe

puts s2 # I sleep when I breathe

E1te omHo Bo3MoskHOE IpUMEHEHNE UMEHOBAHHBIX BBIPAKEHUN — MTOBTOPHOE YII0-
Tpe6]IeHI/Ie BbIpa)kKeHUs1. B TakoM cirydae 1epeji UMeHeM CTaBUTCS CUMBOJI \g (a He \k).
()HpeaeHHM,HaHpHMep,06pamﬂ1spacesTaK,qT06bIMOHﬁH)6bUK)HCHOHb30BaTber0
MHOTOKpaTHO. Torza moceaaee BeIpaskeHNe TPUMET BU]

re3 = /(?<spaces>\s+) (?<anyword>\w+) \g<spaces>\k<anyword>\g<spaces>/

O6paTuTe BHUMaHIE, YTO HTOT 0Opazel] MHOTOKPATHO YIIOTPEBISIETCST ¢ TIOMOIIILIO
Mapkepa \g. OcobeHHo ynobHa Takast BO3MOKHOCTD B PEKYPCUBHBIX PETYISPHBIX BbI-
pa’keHUAX, HO 3TO TeMa CJIelyIolero paszea.



HOTa]_[HefI \g<1l> MOKHO ITOJIb30BAaThCI U TOT/1a, KOT/[a UMEHOBAHHbBIX IIO/IBBIpaKe-
HUI HET. Toraa 3aIIOMHEHHOE paHee IMOJABbIPAKEHNE BbI3bIBACTCS 110 HOMEDPY, a HE 110
MEHU.

W nociiepnee 3ameyanie 00 MMEHOBAHHBIX COOTBETCTBHAX. B caMbIX 1OC/I€HUX Bep-
cusix Ruby viMsg (B Buzie CTPOKHM MJIM CUMBOJIA) MOJKET IIepelaBaThCsl METO/Y MatchData B
KauecTBe WHJIEKCA, HATTPUMep:

PerynspHbie BbIpaxeHus

str = "My hovercraft is full of eels"

reg = /My (?<noun>\w+) is (?<predicate>.*)/

m = reg.match(str)

puts ml[:noun] # hovercraft

puts m["predicate"] # full of eels

puts m[1] # To xe, 4YTo m[:noun] mau m["noun"]

Kax Bugure, 00bIMHbBIE MHAECKCH TOKE He 3arperienbl. O6CyKaaeTcss BOZMOKHOCTD
J00aBUTH B 00BEKT MatchData U CUHTJICTHBIC METO/IBI.

puts m.noun
puts m.predicate

Ho Bo BpeMsia pa6OTbI HaJi KHUTOH 3TO ellle He OBLIO peasim30BaHoO.

3.13.7. Pekypcus B perynsipHbiX BbIpaXeHUSX

B0o3MOKHOCTB TOBTOPHO 06pAIAThCS K TIOABBIPAKEHUTO TIO3BOJISIET CO3/IaBATh pe-
KYpcusHole pezyasphvie evipacenus. Hampumep, TaHHBII KO HAXOAUT JII0O0€ BIOKEH-
HOE BBIPaKEHIE C IPaBUJIBHO PACCTaBIEHHBIME CKOOKaMu (criacu6o IHAPIo JIKeKCoHY):

str = "a * ((b-c)/(d-e) - £) * g"
reg = /(? Hayano MMEHOBAHHOT'O BHPAXKEHNS.
OTKpeBabmas Kpyriaad CKobka.
HezarnoMuHaeMmasi IpyIIra.
ComocTaBneHre C COOCTBEHHUYECKUM BHPaXKEHMEM:
SKPaHMPOBaHHAsSS CKOOKa
JINBO
BOOOmE He CKOobKa.
KoHell COOCTBEHHMYECKOTO BHPaXKEHUSI.
JINBO
BiIOXeHHasi TPYIa B CKOOKax (PeKypCUBHHY BH3OB) .
HezanoMrHuaeMmast TPYIINa TOBTOPSETCS HYJIb WA
boee pa3s.
3axpHBanmas KpyIjas CKOobKa.
KoHell VMMEHOBAHHOTO BHPAXEHUS .

>
S S HE S S e S S SE Sk 3E S 3E o

/%
m = reg.match(str).to_a # ["((b-c)/(d-e) - £)", "((b-c)/(d-e) - £)"]
OT™MeTnM, 4TO JIEBOCTOPOHHSIST peKypcust 3arpertena. CIIeyion il IpuMep A0y CTUM:
str = "bbbaccc"

rel = /(?<foo>alb\g<foo>c)/
rel.match(str).to_a # ["bbbaccc", "bbbaccc"]

A Takoii — HerT:
re2 = /(?<foo>al\g<foo>c)/ # CumHTarcuyeckas omubkra!
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Omm6Ka 06 BACHSIETCST HATMYNEM PEKYPCUBHOTO 0OPAIIEHST B HaUAIe KayKI0H alb-
TepHaTUBbI. HEMHOTO MOlyMaB, BbI MOUMETE, YTO 3TO MPUBEAET K OECKOHEUHOMY BO3-

Bpary.

[pumMepbl perynapHbIX BbIPAXEHW

3.14. Mpumepbl perynsipHbiX BbipaXeHUH

B atom pasnene mbr mpuBeieM KpaTKWH MepedeHb PeryJsPHBIX BIPAKEHUH, KOTOPhIe
MOTYT OKa3aThCsl MOJIE3HBI HA TIPAKTUKE WU MIPOCTO MOCTYKAT YIeOHBIME TIPUMEPa-
Mu. /115 IPpOCTOTHI IIPUMEPOB HU OJIHO BbIpaskeHUE He 3aBUCUT OT Hainuug Oniguruma.

3.14.1. ConocraeneHnue c IP-agpecom

[TycTh MBI XOTUM TIOHSITB, COJIEPSKUT JIU cTpoKa pomyctumbiii [Pv4-agpec. Cranmapr-
HO OH 3aIMCBIBAETCS B TOYEYHO-AECATUYHON HOTAIINH, TO €CTh B BU/IE YEThIPEX /1eCs-
TUYHBIX YHCeJI, Pa3/leJIeHHBIX TOYKAMU, IIPUYEM Kax/10e YUCJIO J0JKHO HaXOAUThCS B
nuanasone ot 0 1o 255.

[TpuBeneHHBIN HIKE 06PA3EI PelaeT Ty 3a1a4y (32 HEMHOTUMHU MCKITIOUEHUSMI
tuna «127.15). [lns ynobeTBa BOCIPUSATHST MbI pa3oObeM ero Ha gacti. OTMETUM, 4TO
CUMBOJT \d IBAsK/IBI 9KPAHUPOBAH, YTOOBI KOCAS YePTa He TepeflaBaach M3 CTPOKU B pe-
TYJISIPHOE BBIpaKeHIE (4yTh HIKE MBI PEIIUM U 3Ty POOJIEMY).

num = " (\\d| [01]2\\d\\dI2[0-4]\\dl25[0-5])"
pat = " (#{num}\.) {3}#{num}sS"

ip_pat = Regexp.new(pat)

ipl = "9.53.97.102"

if ipl =~ ip_pat # lleuaTaeTcsa: "Ima
puts "ma"

else
puts "HeT"

end

Hano npusnare, 4To B ONpe/eleHuH MeEPEMEHHOM num CJAUITKOM MHOTO CUMBOJIOB
obparHoit kocoit uepTbl. OTIpe/iesiM ee B BUJI€ PETYJISIPHOTO BBIPAKEHIIS], & HE CTPOKU:

num = /(\d|[01]2\d\dl2[0-4]1\d[25[0-5])/

Korzia o100 perysispHOe BbIpaskeHe WHTEPIIOIUPYETCS B IPYTOE, BBI3BIBACTCS METO/T
to_s, KOTOPBIN COXPaHSAET BCIO MHMOPMAIUIO U3 UCXOJHOTO PETYJISIPHOTO BbIPAKEHUSI.

num.to_s # " (?-mix: (\\d| [01]2\\d\\d[2[0-4]\\d|25[0-5]))"

Wnorma nig BcTpauBanus y[[O6H0 HCII0JIb30BATh PEryJsipHOE BbhIPasKEeHUE, a He CTPO-
KYy. Xopomee 9BPUCTUYECKOE ITPAaBUJIO: HHTGPHOHprﬁTe PeEryJiipHbIC BhIDAKEHUA, €CIN
HeT BECKUX IIPUYNH UHTEPIIOJINPOBATH CTPOKMU.

IPVG-a/:[peca IIOKa HE OYE€Hb NIMPOKO PAaCIIPOCTPaHEHbI, HO JIA ITOJTHOTBI PaCCMOT-
puM u ux. OHU 3aIUCHIBAIOTCS B BUJIe BOCbMU IIECTHA/IIIATEPUYHBIX YNCEJ, Pa3/leJIeH-
HBIX IBOCTOUYMAMMU, C I10/laBJICHNEM HadaJIbHbIX Hyﬂeﬁ.

num = /[0-9A-Fa-f]1{0,4}/
pat = /7 (#{num}:) {7} #{num} S/
ipv6_pat = Regexp.new(pat)



1o || |

veip = "abcd::1324:eab4::dead: :beef"

PerynspHbie BbIpaxeHus

if veip =~ ipvb6_pat # IlewaTaercs: "ma"

puts "ma"
else

puts "Her"
end

3.14.2. ConocTaBneHue ¢ Nnapom «Ko4Y-3Ha4YeHme»
WHorma nmpuxoauTcest paboTaTh cO CTPOKAMU BUJA «KJIIOY=3HaYeHUue» (HATIPUMED, TPU
pasbope KoH(MUIYPALUOHHOTO (aiiia MPUI0KEHNS ).

Cueyioniuii Kozt M3BJIEKaeT K04 U 3nauenwe. [Ipeamoraraercsi, 4To KI0Y COCTO-
UT U3 OJIHOTO CJIOBA, 3HAUEHUE MTPOJIOJIKAETCS JI0 KOHIIA CTPOKH, & 3HAK PABEHCTBA MO-
JKeT OBITh OKPYIKEH TPOGeTaMI:

pat = /(\wt)\s*=\s*(.*?)S/
str = "color = blue"

matches = pat.match(str)

puts matches[1] # "color"
puts matches[2] # "blue"

3.14.3. ConocTtaBneHue ¢ Yyncnamm, 3anMCaHHbIMM PUMCKUMU Lmdppamm
Cuenyioliiee JOBOJBHO CJIOKHOE PETYJISIPHOE BBIPAKEHIE COMOCTABJISIETCS C JIIOOBIM
MIPaBUJIBHO 3AMMMCAHHBIM pUMCKUMU Tudpamu ynciaom (o 3999 BrimounTtesnbro). Kak
U paHbliie, I yA00CTBa BOCIPUATHS 06paselt pa3ouT Ha 4acTH:
roml = /m{0,3}/1
rom2 = /(d?c{0,3}|c[dm])
rom3 = /(1?x{0,3}Ix[1lc])
romd = /(v°1{0 3y1ifvx]) /1
roman = /" {roml}#{rom2}#{rom3}#{romd}sS/

yearl985 = "MCMLXXXV"

if yearl1985 =~ roman # IlevaTaercs: "ma"
puts "ma"

else
puts "Her"

end

BosmoxkHo, y Bac OSIBUIOCH HCKYTIIEHKE TOCTaBUTDb B KOHEI[ BCETO BBIPAsKEHUS MO-
MGUKATOP 1, YTOOBI COMOCTABJISIIICH U CTPOYHBIE OYKBBI:

# 5TO0 He paboTaeT!

roml /m{0,3}/

rom2 = /(d?c{0,3}|c[dm])
rom3 /(1?2x{0,3}Ix[1c])
rom4d = /(v?i{0,3}[1i[vx])/
roman = /" {roml}#{rom2}#{rom3}#{romd}s/i
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HOLIGMy TaKO€ BbIpak€HUE HE I‘OlII/ITC}I? Barigaure Ha ator IIpuUMeEp n roiimeTe:

[pumMepbl perynapHbIX BbIPAXEHW

roml.to_s # " (?-mix:m{0,3})"

OG6paruTe BHUMAHHUE, YTO METOJ[ to_s 3alOMHUHAET (hJIaTh Uit KasKIOTO BhIPasKe-
HUSI; TeM caMbIM (hJiar BCero BhIPAsKEHUST TIEPEKPbIBAETCS.

3.14.4. ConocTaBneHue ¢ YNCNOBbIMM KOHCTAHTaMu
COHOCTaBJIeHI/Ie C HpOCTbIM I[CJIbIM [IECATUYHDbBIM YUCJIOM — CaMO¢€ HpOCTOe. LII/ICJIO CO-
CTOWT M3 Heo0sA3aTeIbHOTO 3HAKA U Moc/e[0BaTeIbHOCTH 1idp (Tipasaa, Ruby mosso-
JISIET MCIOJIb30BATh 3HAK MOUYEPKUBAHKS B KauecTBe pasienutess mudp). Orvernm,
4TO mepBas nudpa He J0JUKHA OBITh HyJIeM, HHaUe YUCJI0 Oy/IeT WHTEPIPETUPOBATHCS
KaK BOCbMEPUYHOE.

int_pat = /~[+-1?[1-9][\d_]*$/

ITesible KOHCTAHTHI B IPYTHX CUCTEMAX CUUCIICHUST 0OPadaThIBAIOTCS aHAJIOTHYHO.
O6p33ub1 JUIA MeCTHAATATEPUYHBIX U IBOMYHBIX YUCEJ C/IeIaHbl He YYBCTBUTEIbHBIMUA
K PETHCTPY, TAK KaK OHU COAEePKaT OYKBY:

hex_pat = /" [+ —}°Ox[\da f_1+$/1
oct_pat = /~[+-120[0-7_1+$/
bin_pat = /~[+-]1?20b[01_]+$/1

CorocTaBuTh YMCIIO C nﬂaBalomeﬁ TOYKOI B OOBIUHON HOTAIIMU HECKOJIBKO CJIOK-
nee. [TocaegoBarenbuocT UdP 10 00€ CTOPOHDI AECATUYHON TOYKU HEOOA3ATEIIbHBI,
HO XOTs1 Obl 01Ha Hudpa JoJKHA ObITh:

float_pat = /~(\d[\d_]*)*\.[\d_]*S/

O6paserr Aj1s Yuces1, 3alMCAHHBIX B HAYYHON HOTALMI, OCHOBAH Ha IPEAbILYIIEM:

sci_pat = /~(\d[\d_]*)?\.[\d_]*(e[+-]2)2(_*\d[\d_]*)s/i

AT 06PasIbl MOIYT OKA3aThCs MOJIE3HBI, €CJIU BbI XOTUTE YOESIUTHCS, YTO CTPOKA
COZEPIKUT YKCJIO, TIEPe]] TeM KaK IIbITaThCs IIPpeoOpa3oBarh ee.

3.14.5. ConocraBneHue ¢ faToi U BpeMeHeMm
[TycTb Hazto BBIIEINTD AATY U BpeMs, 3anucaHHble B ¢hopmare mm/dd/yy hh:mm: ss. BoT
nepBast MOMbITKA: datetime = / (\d\d)\/ (\d\d)\/(\d\d) (\d\d): (\d\d): (\d\d) /.

Ho Takoii oOpasel| paciiosHaeT HEKOTOPbie HEKOPPEKTHBIE JaThl U OTBEPraeT Ipa-
BusibHble. Corenyronuii BapuanT 6osiee usbuparener. O6parure BHUMaHNE, KAK Mbl
CTPOMM €rO0 IyTeM HHTEPIIOMSIINN MEJKUX PETYJISIPHBIX BBIPaKEeHUIT B O0Jiee KPyITHOE:

mo = /(02[1-9]11[0-2])/ # 07 01 mo 09 wm or 1 mo 9 wmm 10-12.
dd = /([0-2]?[1-9]1[1-3][01])/ # 1-9 umm 01-09 v 11-19 un T. 1.

yy = /(\d\d)/ # 00-99

hh = /([01]?[1-9]1[12][0-4])/ # 1-9 wm 00-09 wmmmm. ..

mi = /([0-5]\d)/ # 00-59, obe umdpPH DOJIKHE IPUCY TCTBOBATE .
ss = /([0-6]\d)?/ # PaspelmeHs eme 1 IONU CeKyHIH ;-)

date = / (#{mo}\/#{dd}\/#{yy})/
time = / (#{hh}:#{mi}:#{ss})/

datetime = /(#{date} #{time})/



2] ||

Bot xak MOKHO BBI3BATh 9TO PETYJSIPHOE BBIpaskKeHNE N3 MeTo/la St ring#scan, 4TO-
Obl MTOJIYYUTh MACCUB COOTBETCTBUIA:

str="Recorded on 11/18/07 20:31:00"

str.scan(datetime)

# ([("11/18/07 20:31:00", "11,/18/07", "11", "18", "0O0",

# "20:31:00", "20", "31", ":00"]]

PerynspHbie BbIpaxeHus

Pasymeetcst, Bce 9T0 MOKHO OBLIO CIETATH € TIOMOIIIBIO OZIHOTO OOJIBIIIOTO PETYJISIP-
HOTO BBIPaKEHU:

datetime = %r{(
(02[1-9]11[0-21) # mo: or 01 mo 09 wmm or 1 mo 9 mmm 10-12.
([0-212[1-9]11I[1 ][Ol])/ # dd: 1-9 mmm 01-09 mnm 11-19 u T.n1.
(\d\d) [ ] # yy: 00-99
([0112[1-9]11[12]1([0-4]1): # hh: 1-9 wm 00-09 wm. ..
([0-5]1\d): # mm: 00-59, obe LMPH HOIKHE IPUCYTCTBOBATH.
(([0-6]\d))? # SS: paspeleHH eme U OOIM CEeKyHIH ;)

) 1x

OG6paruTe BHUMaHME Ha KOHCTPYKIUIO %1 { }, HO3BOJISIONTYIO HE 9KPaHUPOBATh CUM-
BOJIbI 00PATHOU KOCOI 4epPTHI.

3.14.6. OOHapyxeHue NOBTOPSIOLMXCS COB B TEKCTE

B aTom paszesie MbI peasii3yem fleTeKTOp TOBTOPSTIOMuUXCcs cjioB. [loBTopenne ogHOTO
U TOTO JKe CJIOBA JIBa Pasa Mojipsiji — Tunudnas orevyarka. Cienyiomuii Koj pacnosna-
€T TaKWe CUTyaIuu:

double_re = /\b(['A-Z]+) +\1\b/i
str="There's there's the the pattern."
str.scan(double_re) # [["There's"],["the"]

O6paruTe BHUMaHUe Ha MOAMMUKATOP i B KOHIIE BHIPAKEHIS, OH MO3BOJISIET MTPO-
BOZIUTH coroctaByienne 6e3 ydera peructpa. Kaxgoil rpyrie coOTBETCTBYeT MaccuB,
MIO3TOMY B PE3YJbTaTe IIOJy4aeTCA MACCUB MAaCCUBOB.

3.14.7. Nouck cnos, LEeNUKOM HaOpaHHbIX NPONMCHbIMK OyKBaMM
Mpb1 yripocTiii puMep, PEeIoNoKIB, YTO B TEKCTE HET YKCesI, TOIYePKOB U T. /1.
allcaps = /\b[A-Z]+\b/

string = "This is ALL CAPS"

stringlallcaps] # "ALL"
Suppose you want to extract every word in all-caps:
string.scan(allcaps) # ["ALL", "CAPS"]

[Ipu xemaruu MOKHO OBLITO 6B 060OTUTH ATY H/EI0 Ha uaeHTH(huKaTopbl Ruby u
AHAJIOTUYHBIE BEIIH.

3.14.8. ConocraBneHme ¢ HOMEPOM BepCUm

HpI/IHHTO IIprucBanBaThb 6I/I6JII/IOT8K8.M 1 ITPUJIOKEHUSAM HOMEPa BepCI/II;'I, COCTOAIINE N3 TPEX
quces1, pa3/ieJIECHHBIX TOUKaMH. CJIGI[yIOHIee PEryJIAApHOE BhIPpAsKEHNE COITOCTABJIAETCS C 110~
IlO6HOI'7I CTpOKOI'/JI, BbIZICJISA TIOITYTHO MMS ITaKE€Ta U OTACJIbHbIE YaCTH HOMEDPA BEPCUN
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3aknoyeHre

package = "mylib-1.8.12"
matches = package.match(/ (.*)-(\d+)\. (\d+)\. (\d+)/)
name, major, minor, tiny = matches[1l..-1]

3.14.9. Ewe Heckonbko 00pa3LoB
3aBepIInM Halll CITUCOK HECKOJbKUMK BBIPDAKEHUSIMU U3 KATETOPUU «pas3Hoes. Kak
00BIYHO, TOYTHU BCE OTU 3a4a49K MOKHO PENINTh HECKOJbKUMHE CIIOCOOAMIL.

[IycTp Hy:XHO pacno3HaTb /BY3HAYHbIN IMOYTOBBIN KOJI aMEpPHUKAHCKOTO IITaTa.
[Iporie Bcero, KOHEYHO, B3SATh BhIpaxkenue / [A-7]{2}/. Ho oHo conocraBisercs ¢ Ta-
KUMU CTPOKAMMU, KaK XX UJIN 77, KOTOPbIE AOMYCTUMBI, HO GeceMbIcieHHBI. Coreay it
obpasell paciio3HaeT Bce CTaHaapTHbie ab0peBraTypbl, o6imum yrcaom 51 (50 mraros
u DC — okpyr Koaymbus):

state = /”A[LKZR] | C[AOT] | D[EC] | FL | GA | HI | T[DLNA] |
K[SY] | LA | M[EDAINSOT] | N[EVHJMYCD] | O[HKR] |
PA | RI | S[CD] | T[NX] | UT | V[TA] | W[AVIY]S$/x

Jl1s1 SICHOCTH 51 BOCIIOJIb30BAJICA 0O00IIEHHBIM PeryIsspHbIM BhIpaskeHneMm (MOIu-
dbuxaTop x). [Tpobesibl U CUMBOJIbI HOBOI CTPOKU B HEM UTHOPUPYIOTCSI.

[Tponomxas Ty TeMy, TPUBEIEM PETYJIAPHOE BBIPAsKEHHUE /11T PACTIO3HABAHUS 1TOY-
toBoro unjekca CIIIA (oH MOKeET COCTOSITh U3 TISITH UK AEBSTH 1P ):

zip = /"\d{5} (-\d{4})?$/

Axops (B 9TOM U IPYTUX BbIPASKEHUSIX ) TTPU3BAHBI JIUIITh TAPAHTUPOBATH, YTO HU
J10, HU TIOCJIE COMIOCTABJIEHHOM CTPOKU HUKAKUX JIUITHUX CUMBOJIOB HeT. OTMeTUM, 4TO
9TO BBIPAsKEHUE HE OTOPACHIBAET HECYIECTBYIONIIE HHEKCHI, TIOITOMY OHO HE TaK I10-
JIE3HO, KaK TPe/IbIyIIee.

Crreptytotiiee peryJisipHOe BbIpakeHure pacrio3HaeT Homep Tesiecona B hopmate NANP
(ceBepoaMeprKaHCKUIA IJIaH HyMepanun). EcTb Tpu criocoba 3amicu Takoro HoMepa:

phone = /*((\(\A{3}\) [\d{3}-)\d{3}-\d{4} \d{3}\.\d{3}\.\d{4})$/

"(512) 555-1234" =~ phone # true
"512.555.1234" =~ phone # true
"512-555-1234" =~ phone # true
"(512)-555-1234" =~ phone # false
"512-555.1234" =~ phone # false

PacriosnaBanue ieHesKHOM CyMMBI B I0JIJIapaX TakyKe He COCTaBUT TPy/a:
dollar = /~\$\d+(\.\d\d)?$/

SIcHo, 9TO cIeBa OT IECATHIHON TOUKH JIOJKHA OBITH XOTsT OBI 0O/1HA 1M Pa, a TTocTe
3HAKa JIoJIapa He JOJLKHO ObITh po6eioB. OTMETHM €llie, YTO eCIIH Bl XOTHUTE TOJIHKO
BBIJIE/IUTD, @ HE TPOKOHTPOJIUPOBATH CYMMBbI B JI0JIJIAPAX, TO SAKOPS CJIE0BAIO Obl ya-
JIUTD, & TIEHTHI CIIEJATh HEOOSI3aTeTbHBIMI.

3.15. 3akniouenme

Ha atom MbI 3akanumBaeM 00CysKIeHe PETYISIPHBIX Bhipakennit B Ruby. O3makoMms-
HIFCh CO CTPOKAMU U PETYJISIPHBIMU BBIPAKEHUSIMU, MBI MOKEM MIEPENUTH K TeME UHTEP-
HAI[MOHAJU3AIIUH, [/Ie IPUTOUTCS PACCMOTPEHHDIN BbIIIE MaTepHUAJL.
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ITocemy Oarno emy ums: Basunon, u6o mam cmewan locnooo
A3bIK 6cell semau, u ommyoda paccesii ux locnoodv no eceti semie.
buimue, 11:9

MpbI yske rOBOpPWJIN, UTO TUI CUMBOJIA, HABEPHOE, CAMbIN BasKHbBIN 13 Bcex. Ho uTo Ta-
Koe cuMBOJIbHbIE JaHHbie? Kakue cumBosibl? M3 kakoro andasura? Kakoii si3pik? Ka-
KM€ KyJIBTypHble 0COOEHHOCTHU ?

B nipotisiom B BeIUMCNTENIBHON TEXHUKE U MH(MOPMATHKE TTPUMEHSIICS UCKII0YH-
TeJIbHO aHTJIMICKII A3bIK. TpajuIus BOCXOAUT, BEPOSITHO, elile Kk Yapiabzy BeGoumxKy.
ITO He TaK YK ¥ IIJIOXO, BeJlb HAZIO e C Yero-To HauuHaTh, a ajadasut us 26 Oyks 6e3
JINAaKPUTUYECKUX 3HAKOB — HEILJIOXO€E HAYaJIo.

Ho Tenepb KoMIIbIOTEPBI pacpoCTPAaHUINCH TOBceMecTHO. HaBepHoe, B Kaxk10ii
CTpaHe eCTh XOTsI ObI HECKOJIBKO KOMITBIOTEPOB ¥ TOT WJIM WHOU BUJL IOCTYIA B ceTh. Ec-
TECTBEHHO, JTI000M Ye/I0BEeK MPeAnoYnTaeT YutaTh Web-cTpaHuiibl, S1€KTPOHHYIO 0Y-
Ty U TIPOYHE JJAHHBIE HA CBOEM POJTHOM SI3bIKE, & HE TOJTHKO Ha aHTJIUHCKOM.

YesoBeyeckue sI3bIKK TOPA3UTEIHbHO pasHooOpasHbl. HekoTopbie SBILIOTCS 110Y-
TH (DOHETUYECKUMHU, K APYTUM 9TO ONpee/ieHre IPUMEHUMO ¢ OOJIbLION HATSIKKOIL.
B oxHux ecth HacTOANIMIT andaBuT, APyrue ke MpeairaraioT Habop 13 HeCKOJbKHUX Thi-
€Y CMMBOJIOB, BEIYIIUX MTPOUCXOXKIEHUE OT TUKTOTPaMM. B HEKOTOPBIX S3bIKaX He
onMH andaBuT, a HECKOIBbKO. Ha KakuX-TO S3bIKaX MUTITYT CBEPXY BHU3, HA IPYTUX —
crpaBa HazneBo. Hekoropsie ajdaBuThl 04eHb IPOCTHI, B APYTUX PAL OYKB yKpalleH
MPUBOJSIIUMHA B TPEMET TOUEYKAMHU, YePTOUKAMHU, KPY>KOUKAMU, TATOYKAMHU U TITPU-
XaMu... EcTb 3bIKH, TJ1€ TIPU OIIpe/Ie/IeHHBIX YCIOBUAX cocefiHe OYKBbI KOMOMHMPY-
I0TCST; MHOT/Ia 9TO 00s13aTe/IbHO, a MHOTA W HET. B KaKMX-TO sI3bIKax MPeLyCMOTPEHO
pasJmyeHre CTPOYHBIX M IIPOIUCHBIX OYKB, HO GOJIBIIMHCTBO TAKUX Pa3/JIUYnil He ycTa-
HaBJIMBAET.

3a 25 jieT MbI IIPOLLIN JJIMHHBINA 11yTh. Mbl Xy10-0€/1HO HAYYUIUCH IIPUBOJAMUTD B
MOPSIZIOK Xa0TUYECKOe HATPOMOJK/IEHE€ CUMBOJIOB U SI3bIKOB.

Ecau BaM 4acTo NMpuUXOAUTCS UMETD JIeJIO ¢ IPOrPaMMaMu, CIIPOEKTUPOBAHHBIMU
11 paGoThl B PA3JIUYHON S3BIKOBOI Cpejie, TO BbI 3HAeTe, YTO TaKoe MHTepHAI[MOHA-
J3aIusL. ITO CIOCOOHOCTD IIPOrPaMMBbI HOAJAEPKUBATL O0JIEe OJHOIO eCTECTBEHHOIO
SI3BIKA.

C nHTepHaIMOHATN3AINeH TECHO CBSI3aHbI MYJIBTUS3BIYHOCTD 1 JJokamu3anust. [1o-
YeMy-TO IPUHATO COKPAIIATh 9TH CJI0BA, YIS CpefHne OYKBbI U [OCTaB/IsAs BMECTO
HUX YHCJI0, PABHOE KOJIUYECTBY YAAJIEHHBIX OYKB:
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def shorten(str)
(str[0..0] + str[l..-2].length.to_s + str[-1..-1]) .upcase

end

shorten("internationalization") # I18N
shorten("multilingualization") # M17N
shorten("localization") # L10ON

Tepmunbt 118N u M17N — mpakTUuecKH CHHOHUMBI; €Ille TOBOPSIT «IJI00an3a-
IHsT», HO BTO CJI0BO MMeeT u Jpyroi cMbicst. Tepmun L10N GoJiee upoKuit: OH moapasy-
MeBaeT MOJIHYIO MOJIEPIKKY MECTHON KYJIBTYPBI U COTJIalleHUi (HaIpuMep, CUMBOJIOB
0603HAYEHUST BAJIOTHI, CIIOCOO0B (HOPMATUPOBAHUS JaThl M BPEMEHH, UCIIOTb30BAHIS
TOYKU WJIM 3aIATOM JJIs OTAENeHUs 11eJIoN U APOOHON YyacTeil B JeCATUYHOM YUCe U
MHOTO€ JIPyToe).

HaumeMm ¢ TepMUHOJIOTHH, TOCKOJBKY B 9TON 00JIACTH IIMPOKO UCIIOJIBb3YETCSI JKap-
IOH. 320/[HO COBEPIIM HeOOJIBIION HKCKYPC B HCTOPHIO, TaK KaK TEKYIIee COCTOSTHIE
JIeJT CTAHOBUTCS TIOHSATHBIM, JIUIITh €CJIM PACCMOTPETH €T0 B KOHTEKCTE MEJIJIEHHOI 9BO-
JHOIU. YPOKHU UCTOPUY GY/IYT CBEJCHBI K MUHUMYMY.

4.1. UcTtopnyeckue ceegeHUs U TEPMUHONOIUS

B «Heo6pbie cTapbie AHU» CTAHOBJIEHUST KOMITBIOTEPHBIX TEXHOJIOTHEL, TPUMEPHO COB-
HAAIOIIIe 110 BPEMEHU C IIEPHOIOM UCIIOJIb30BaHUs T1ePHOKAPT, CYIECTBOBAIO MHO-
JKeCTBO HabopoB cuMBoJIOB. K cuactbio, ¢ mossienneM koga ASCII 8 1970-x rogax atu
JIHY MUHOBaJIU GE3BO3BPATHO.

Aob6pesuarypa ASCII osnauaer American Standard Code for Information Inter-
change (AMepuKaHCKUI cTaHAapTHBII Koz oOMeHa nHdopManueii). 1o 6bL1 GOIbIION
IIar BIepel, OJHAKO KJII0YeBO€e CJIOBO 3/IeCh «aMepUKaHCKUi». Kom mpoekTrpoBasicst
naxe 6e3 yuera eBPOIERCKUX SI3bIKOB, HE TOBOPSI YiKe 00 a3UaTCKUX.

Ho B rem 6butn 1 orpexu. Habop cumBosioB ASCIT cocrout us 128 cumBosios (oH
7-paspsaublii). Ho Kak MOKHO TaK pPacTOYUTENBHO OTHOCUTBCS K JIOTIOJHUTETHHOMY
6uTy? BosHukiia ecrecTBeHHast uzest pacuuputh Habop ASCII, BOCII0/Ib30BaBIINCH KO-
mamu ot 128 1o 255 st apyrux meneil. bema B ToM, 4To aTa ujes OblLia peaninsoBaHa
MHOTOKPATHO U MO-pasHoMy Kommanueir IBM u apyrumu. He 6bL10 06IIENPUHATOrO
COTJIAIIIEHHS O TOM, KAKOMY CIMBOJTY COOTBETCTBYET, HAIIPUMep, Koz 221.

Henocratku Takoro moaxojia o4eBUAHBL Jlaske eciiy OTIPAaBUTENb U TTOJTyYaTeh
JIOTOBOPSITCST 00 MCIOJIb3yeMOM HaOOPe CUMBOJIOB, BCE PABHO OHM HE CMOTYT OOIIAThH-
Cs1 HA HECKOJIBKUX SI3BIKAX: JIJIs BCEX CPa3y He XBATUT CUMBOJIOB. Eciiu BbI XOTHTE TTH-
CaTh IT0-HEMEI[KY, HO BCTABUTD B TEKCT HECKOJIBKO ITUTAT HA TPEYECKOM HJI UBPUTE, TO,
CKopee BCero, Hu4ero He noyyuantes. U ata cxema He TTO3BOJIIIIA IasKe TPUOTU3UTHCST K
PEIIeHIIO MTPOOJIEM, CBSIBAHHBIX ¢ A3MATCKUMU SI3bIKAMU, HAIIPUMEDP KUTAUCKUM, SITIOH-
CKUM U KOPECKIM.

BblL10 1Ba OCHOBHBIX criocoba PeluTh 9Ty 3a1ady. [IepBblii — HCITOIb30BaTh TOPA3I0
6oJiee OOIUPHBII HAOOP CUMBOJIOB, HAIIPUMEP IPEACTABILA KaX/blil cuMBo 16 6u-
Tamu (Tak Ha3bIBAEMble WUPOKUE CUMBOIbL). BTOPOI — 06paTuThCS K MHOTOGAHTOBBIM
KO/INPOBKaM TlepeMeHHON JInHBIL. [Ipu Takoii cxeMe OHU CHMBOJIBI TIPECTABIISIOTCS
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eIMHCTBEHHBIM OaliTOM, IPYTHE — ABYMSI, 2 TPEThU — TPEMsI HJIH Jaske GOJIBIITIM YHCIIOM.
ITpu 5TOM, OUEBHUIHO, BO3HUKAET Macca BOITPOCOB. B wactHOCTH, JiI00ast cTpoKa JT0JKHA
OJIHO3HAYHO eKoaupoBarbest. [Tepsbiii 6GallT MHOr06aiiTOBOro CMMBOJIA MOT ObI IIPUHA-
JUIEKATD CTIEIUATbHOMY KJTACCy, a TOTOMY MbI CyMEJIH OB TIOHSITh, UTO CJIE/LYET OKUIATH
JIOIIOJIHUTEIbHBIN OaiiT; HO Kak ObITH CO BTOPBIM U HOCJIEAYIOMMMU? Paspelieno i um
HEePEKPBIBATHCS ¢ HAOOPOM OJIHOOANUTOBBIX CUMBOJIOB? MOryT JIN OTIpe/IeJIEHHbIE CHM-
BOJIBI BBICTYIIATH B POJIK BTOPOTO ¥ TPETHETo HaiiTa Wiiu aTo cieayer 3anpetuth? CMo-
JKEM JIM MBI TIePEUTH B CepeIMHY CTPOKU U IIPU ATOM He 3aiyTatbesa? CMoxKeM JIn 1IPo-
CMaTPUBATH CTPOKY B 0OpaTHOM HarpasieHnn? JIJist pasHbIX KOAUPOBOK GBILITN TIPUHSITHI
PasJInYHbIE TPOEKTHBIE PEIICHHSI.

B koHEeuHOM cuere poaniach uiest kooupoeku Unicode. Cuntaiite, Um0 9TO «<BCEMUP-
HbII HAOOP CUMBOJIOB». YBbI, Ha IIPAKTUKE BCE HE TAK IIPOCTO.

BosmoskHO, BbI cbiinalii, 4o Unicode 6bu1 (nin octaercs ) orpanuder 65536 cum-
BoJIaMU (MMEHHO CTOJIBKO PA3IMYHBIX KOMOMHAIMIT MOKHO TIpeAcTaBuTh 16 Guramn).
Pacupocrpanennoe 3abaysxkaenue!.. Ilpu npoextuposannu Unicode Takue orpannye-
HUsE He 3aKJTajbiBasiuck. C caMoro Havyasa GbIjIo SICHO, YTO BO MHOTHX CJIYYasaX 910 Oy-
ner MHOTOGalToBas cxema. KommuecTBo mpescraBuMbix ¢ momorsio Unicode crmBo-
JIOB TIPAKTHYECKY GE3TPAaHUYHO, ¥ 9TO XOPOINo, Tak Kak 65000 HIKOT/Ia He XBATUT JIJIsT
BCEX SI3BIKOB MUPA.

ToBopst 06 MHTEPHAIIMOHATU3AIINHN, HY;KHO MPEsKAe BCETO MOHUMATh, YTO HHTEP-
MIPETAIsI CTPOKHU He SIBJISIETCS] BHYTPEHHE TIPUCYIIEN caMoil cTpoke. DTo 3a0JIysKIeHIe
IIPOUCTEKAET M3 YK€ HEAKTYaJbHOTO MPEACTaBIEHNUs, OYATO CYIIECTBYET JIUIIb OJUH
c110c00 XpaHEHUsT CTPOKH.

[TomyepkHy, 5TO UCKIIOUUTEIBLHO BsKHOE MOJIOKeHUEe. BHyTpeHHe cTpoKa — BCEro
JIMIID TIOCJIEI0BATEIbHOCTE 6aiiToB. [IpencraBbre cebe, 4TO B ITAMSITH MAIITUHbI XPAHUT-
ca opun Gaiit B koguposke ASCII. Eciu a0 6yKBa, KOTOPYIO Mbl Ha3bIBa€M <IIPOIIKC-
Hasi JIATUHCKast A», TO PeaibHO XPAHUTCST Yncio 63.

[Toyemy mbI cuntaem, uto 65 — 310 A? IToTOMY 9TO TaK MBI JOTOBOPUJIHCD HCITOJIb-
30Barh (MHTEPIPETUPOBATH) ATO 3HAUEHUE. ECM MBI CKJIaZIbIBAEM €TO C JAPYTUM UHC-
JIOM, TO OHO UCIIOJIb3YyeTCst (MHTEPIPETUPYETCS ) KaK YUCTO. A eCJii OTIPABJISIEM €To Ha
TEPMUHAJI IO TIOCIE/IOBATEIbHON IMHNUU CBSA3W — 3HAUUT, UHTEpIIpeTupyeM Kak ASCII-
CUMBOJL

Eciin MOKHO 10-Pa3sHOMY MHTEPIPETUPOBATH OAMHOUHBIN GAIT, TO II0YEMY Ke He-
JIb3s1 TAK CJIEJIaTh IS ocaenoBaTebHoCTH GaiiTos? Ha camom jiesie, 4To6bI oIy du-
JIaCh OCMBICJIEHHAS CTPOKA, [IpejiiosiaraeMas cxeMa MHTepIpeTauy (Mau KoJUPOBKa)
noJKHA OBITH M3BecTHa 3apanee. KoampoBka — 310 TPOCTO COOTBETCTBYE MESK/TY JIBONY-
HBIMU YHCJIAMU 1 cUMBoJiaMu. U cHOBa He Bce Tak MpocTo.

IMockosbky Ruby mosiuiicst B SIOHNHN, OH MIPEKPACHO CIIPABJISIETCS € IBYMST Pas-
JuaHbIMU soHckuMEU koguposkaMu (1 ASCIT). He Gy/y TpaTUTh BpeMst Ha paccKas O
MOJIIEPIKKE ATIOHCKOTO $I3bIKA; €CJTM BbI ATIOHET], TO B BAIlleM PACHOPSIKEHUN CKOJIBKO
yrogiHo KHUr 1o Ruby Ha 3TOM si3bike. A [Jist BCeX OCTAJIbHbBIX HanboJiee pacIpocTpa-
HeHHOH KoaupoBkoi ssiaserca Unicode. O neii Ml 1 GyeM rOBOPUTD B 9TOIL IJIaBe.

Ho nepeq Tem kax rnepeiTu K 1eTajisam, T03HaKOMUMCS ¢ HEKOTOPBIMU TEPMUHAMU.
HaspiBaTb Beliy 110J1e3HBIMU UIMEHAMU — OJIHA 3 OCHOB MY/IPOCTH!

Wnreprauporanusauma 8 Ruby

L] 137

@ Baiim — 3TO TIPOCTO BOCEeMb OUTOB (XOTsI KOT/IA-TO Jaske 9T0 ObLIO HeBepHO). [To
TPAJIUIIUK MHOTHE CUYUTAIOT, 4TO OAUT COOTBETCTBYET OJHOMY CUMBOJIY. SICHO,
yT0 B KOHTekcTe [18N aTo He Tak.

MCTOqueCKMeCBeﬂeHMHI4TepMMHOﬂOFMH

@ Kodosas nosuyus — OJIKMH 9JIEMEHT BOOOPaKkaeMoii TabJIMIIbI, ¢ TOMOIIBIO KOTO-
poll npejcras/isiercss Habop CUMBOJIOB. XOTsI 9TO U HE COBCEM BEPHO, MOKETE
CUUTATh, YTO KOJAOBBIE NO3UIIMU B3AUMHO OJHO3HAYHO OTOOPAKAIOTCS HA CUM-
BoJibl. TouHee Oy/ieT ckasaTh, YTO MHOT/A /Il YHUKAIBHOIO YKa3aHUsl CUMBOJIA
TpebyeTcst HECKOJIBKO KOIOBBIX MO3HUIIUIA.

@ g (neuamnoiii 3uax) — BU3yaJbHOe MPe/ICTABIEHNE KOJOBOM TO3UIUN. XOTs
MHTYUTUBHO 3TO 1 HE COBCEM OYEBUTHO, CHMBOJI U €T0 BU3yaJIbHOE TIPejiCTaBIe-
HYe — pa3Hbie Belu. (51 Mory OTKPBITh TEKCTOBBIN PeIAKTOP U HAOPaTh IPOTIHC-
HYIO A IeCSITKOM PasHbIX MPU(PTOB, HO Bee 9TO OY/IET OJIMH U TOT jK€ CUMBOJ A.)

@ TlousTre zpagemvr 61U3KO K rudy, HO 0 TpadeMax MBI TOBOPUM B KOHTEKCTE
SI3bIKA, & He MPOTpaMMHOT0 obectieuerwst. [padema MoKeT ObITh KOMOMHATIHEN
(1IpocToii M He OueHb ) ABYX 1 Gostee rirdoB. Tak [0JIb30BaTeb BOCIIPUHUMA-
€T CUMBOJI B KOHTEKCTE CBOETO POIHOTO sI3biKa. Pa3Huila HacTOIbKO TOHKAsI, 4TO
GOJIBIIMHCTBO MPOTPAMMHUCTOB MOTYT O HEll HUKOT/IA He 32y MbIBATHCSI.

Yo ke Torga rakoe cumBou? Jaske B mupe Unicode HeT 4eTKOro IIOHMMaHUS 9TOTO
[peAMeTa, IIOCKOJIbKY 3BIKU BEAYT ce0s [0-Pa3HOMY, a IPOrPAMMUCThI MBICISIT HHAYE,
yeM Mpouue JoAn. ByeM ToOBOPUTD, 4TO CuMB0 — 9TO aDCTPAKIINST HATMCAHUS 3HAKA,
KOTOPBII BU3YAJIbHO MOKET ObITh TIPEJCTABJIEH OJJHUM HJIU HECKOJIBKMMU CIIOCOOAM.

[Tepeiinem k koukpernke. CHavasa s1 X04y TMO3HAKOMUTD Bac ¢ HoTaruei. Tpaau-
LMOHHO KoJoBble mosuiun Unicode sanuchiBaoTcs Kak U+, a 3aTeM yYeThipe uin 60-
Jiee TecTHAMIATEePUIHBIX TGP B BepxHeM peructpe. To, 4To MbI Ha3bIBaeM JJATUHCKON
OYKBOU A, MOKHO TIPEJICTABUTD B BUJIE U+0041.

Teneps BosbMeM GYKBY é (cTpouHas e ¢ akyTom). Ee MoxkHo nipencrasuts B Unicode
AByMs criocobamu. Bo-TiepBbix, 510 ojiHa KogoBas nosuius U+00E9 (CTPOYHAL JIA-
TUHCKAA E C AKYTOM). C n1pyroii CTOPOHBI, 3TO COUETAHWE JIBYX KOJOBBIX MO3M-
1M1 cTpoYyHas e + AMaKpUTUYECKUH 3HaK akyT — U+0065 1 U+0301. MlHbIMM ci0BaMH,
CTPOYHAA JIATUHCKAA E, 3a koropoii cienxyer AKYT.

O6¢ hopMbI OIMHAKOBO MPaBUJIBHBL. Bosiee KOPOTKast HA3bIBACTCSI MOHOJUTHOM
(precomposed) bopmoit. OHAKO UMElTe B BUJLY, YTO HE JJIST KAKIOTO SI3bIKA UMEKOT-
Cs1 MOHOJIMTHBIE BAPHAHTHI, [I09TOMY He BCerJa MOKHO CBECTH ITOLOOHBII CMBOJI K OJ(-
HOI KOJIOBOU IMO3UIINH.

S1 nassan Unicode koaupoBko#, HO 510 He BrojHe BepHo. Unicode orobpaskaer
CHIMBOJIBI Ha KOZOBbIE IIO3UIMMY; CYIIECTBYIOT Pa3HbIE CIIOCOOBI OTOOPA3UTH KOLOBBIE
HO3UIUK Ha ABOMYHOE IpeacTaBienue. [To cymectsy, Unicode — 910 ceMeiicTBO Koau-
POBOK.

Bosbmewm, Kk ripuMepy, CTpoKy "Matz". OHA COCTOUT U3 YETHIPEX KOJIOBBIX TO3UIIUI
Unicode:

"Matz" # U+004d U+0061 U+0074 U+007a
EcrecTBennee Bcero COXPaHUTb X B BHU/E HpOCTOP’I IIOCJIe/1I0BATECJIbHOCTU 6aiiToB.
00 4d 00 61 00 74 00 7a
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Taxast KOTMPOBKa Ha3bIBAETCS UCS-2 (Ba Gaiita) wawm UTF-16 (16 6utoB). OTM™Me-
THM, 4TO 9Ta KOAMPOBKA UMEET JiBe PasHOBUAHOCTH: TynokoHeuHyIo (big-endian) u oct-
pokoreunyio (little-endian) — B 3aBUCHMOCTH OT TOTO, CTAPIIWIT I MJITAAMIANA OailT
XPAHUTCS TIEPBBIM.

3aMeTHM, OTHAKO, YTO KaK/IBIH BTOPO OAallT B 9TON MOCIEI0BATEIBHOCTH HYJIEBOM.
ITO He MPOCTO COBIAJIEHUE, AHTIUICKUI SI3bIK PEIKO BBIXOIUT 32 TIPE/IeNbl KOIOBOI
no3uIuK U+00FF. Tak pasdpachiBaThCsI AMSITHIO PACTOYUTENBHO.

U 510 HabmoeHne MOABOAUT HAC K Mjee KOAUPOBKU UTF-8. B Heil «Tpaauimon-
HBIE» CUMBOJIBI ITPEICTABJIEHBI OJJHUM OAlTOM, a OCTaJIbHbIE — HECKOJIBKUME. BOT Kak
3aIMKUCBIBAETCS Ta JKe CTPOKA B KOAUPOBKE UTF-8:

4d 61 74 Ta
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Mpbi Beero st u3baBuinch ot Hysieit. OHako 6osiee BaskeH TOT (GakKT, 4TO MbI [0~
syanii 06braayt0 KoaupoBky ASCII. Tak u 3agymano: «iipoctoit ASCIT» MokHO cum-
TaTh cOOCTBeHHBIM rToaMuokecTBOM UTF-8.

Orciofia, B YaCTHOCTH, CJIEYET, UTO TIpU MHTepIpeTaluu tekcta B kogupoke UTF-8
kak ASCII-TekcTa OH BBIMJISAUT «KaK 0ObIYHO» (OCOGEHHO eCJIH 9TO IIPEUMYIeCTBEH-
HO aHTJIOS3BIYHBII TeKeT). VIHOrga Bl BUAMTE, YTO OGpaysep WU APYyroe MpUIoKeHe
oToGpaskaeT aHTTNHCKAN TEKCT TTPABUIBLHO, HO MECTAMU TIOSIBIISTIOTCS «KPOKO3SIOPBI».
ITO, CKOpPee BCETO, 03HAYAET, UTO MIPOTPAMMa ClIeJIaia HEBEPHBIE MPEAOIOKEHUsT 00
HCI0JIb3YEeMON KOJIUPOBKE.

Wrak, moxno ckasath, uto UTF-8 akonomut mamars. Koneuno, g cHoBa cTaHoB-
JIIOCh HA aHTJIONIEHTPUYECKYI0 TOuKy 3peHus (1o kpaiinein mepe, ASCII-ienTpuuec-
kyio). Ecnu tekct B ocnoBrHoMm coctout uz ASCII-cumBosIOB, TO /14, TaMATh 9KOHOMUT-
Cs1, HO JIJIST IPYTHX SI3BIKOB, HAPUMEP TPEYECKOT0 MU PYCCKOTO, Pa3MepP CTPOK Jaske
YBEJTMUUTCSL.

Emte onHo ouesuaroe goctortcTBo UTF-8 — «0OpaTHast COBMECTUMOCTb> C KOJIH-
poskoii ASCII, koropasi, mo-BUAMMOMY, BCe ellle OCTAETCSI CaMOl PACIIPOCTPAHEHHON
onrObalTOBOM KoMpoBKOH B Mupe. Hakorerr, y UTF-8 ecth HeKOTOpPBIE 0COGEHHOCTH,
fiesaronue ee yioOHO! IS TPOrPaMMHUCTOB.

Bo-1epBbix, 6aliThl, BXOALIIUE B COCTaB MHOTOOARTOBBIX CUMBOJIOB, TILATE/ILHO 110~
nobpansl. Hysesoii 6aiit (ASCII 0) Hukorza He BCTpedyaeTcs: B KayecTBe N-oro Gaiita
B TIocJie[oBaTeapHOCTH (T7e N > 1); To ke caMoe CIIPaBe/IINBO JIJIsi TAKUX PACIPOCTPA-
HEHHBIX CUMBOJIOB, KaK Kocast 4epTra (0OBIYHO UCTOIB3YETCs [UIsT PAsieIeHNsT KOMITO-
HeHTOB Iy TH K (haitny). Ha camom zesie Hukakoii Gaiit us quamnazona 0x00-0x7F e mo-
JKeT OBITh YacThi0 HUKAKOTO JAPYTOro CHMBOJIA.

Bropoii 6aiiT MHOro6aiiTOBOTO CUMBOJIA OJHO3HAYHO OIIPe/Ie/isieT, CKOJIbKO OaiiToB
3a HUM CJIeyeT. TOT BTOPOii GaiiT Beeria BHIOUPAETCs M3 AranaszoHa oT 0xC0 0 0xFD,
a cjaeaylole 3a HUM — U3 Aualia3oHa oT 0x80 10 0xBF. Takum 06pa30M, cxeMa KoJ1po-
BaHMsI CBOOOHA OT COCTOSTHUS ¥ MO3BOJISIET BOCCTAHABINBATH TIPOITYIIICHHbIE WU HC-
KaykKeHHBIe OailThI.

UTF-8 — oHa 13 caMbIX PaclpOCTPAHEHHBIX ¥ THOKUX KOAMPOBOK B Mupe. OHa
npuMensgercs ¢ Havana 1990-x rozoB u sABJSIETCS KOAMPOBKOW TI0 YMOJTYAHWIO JIJIST
XML-mokyMeHTOB. B 91011 T1aBe MbI Oy/IeM UMETH JIeJI0 TIABHBIM 06pPa3oM MMEHHO ¢
UTEF-8.
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4.2. Koguposku B noct-ASCIl mupe

«Bex ASCII» miporien, XoTs He Bce ele 0Co3HaIN 3TOT (hakT. MHOTHE OTTyTIeHUs, KO-
TOPbIE IPOTPAMMUCTBI JIEJIAJHU B TIPOIILIOM, YiKe HeclpaBeyinBbl. Ham HeoOX0MMO HO-
BOE MBIIILJIEHHE.

Ectb nBe ujien, KOTOpbie, HAa MO B3IJIsI, SIBJSIIOTCST OCHOBOIIOJIATAIONIUMHE, TTOYTH
aKCHMOMaMU. BO-HepBbIX, CTPOKa HE NMEECT BHyTpeHHEﬁ MHTEpIpeTarm. OHa JOJIPKHA
WHTEPIIPETUPOBATHCA B COOTBETCTBUU C HEKOTOPBIM BHEHNIHUM CTaH/IapPTOM. Bo-BTO-
PbIX, 63.I>)IT 1 CMMBOJI — He€ O/IHO U TO Ke; CUMBOJI MOKET COCTOATHb U3 OJJHOI'O UJIU He-
CKOJIbKUX 6aiiToB. ECTh ¥ IpyTruie ypoKH, HO 9TO CAMOE BasKHOE.

I1H (haKThI OKA3bIBAIOT HA IIPOrPpaMMUPOBaHNe TOHKOE BinsiHue. PaccMoTpuM cHa-
Jasa, Kak caemnyer paboTaTh ¢ CHMBOJBHBIME CTPOKAMI TT0-COBPEMEHHOMY.

4.2.1. bubnuorteka jcode n nepemennas $KCODE

Yro6er nenosb3oBaTh B Ruby pastbie HaGopbl CHMBOJIOB, BBI IOJIKHBI 3HATH O TJI06b-
HOT TTepeMEeHHOH $KCODE, OT 3HAUeHUsT KOTOPOI 3aBUCHT TTOBeZIEHIE MHOTHX CHCTEMHBIX
MEeTOI0B, MaHumyaupyomux crpokamu. (Keratu roBopst, 6yksa K — mamomunanue o
KaH/[3U, OHON 13 neporiuduieckux a30yK B IIIOHCKOM sI3bIKe. ) DTa epeMeHHast IPU-
HUMAET OJIHO U3 TISITU CTAHJAPTHBIX 3HAYEHUH, KAXK/[0€ 13 KOTOPBIX MPEICTABIEHO OfI-
HOI OyKBOI, HeBaxkHO — cTpouHoii min nporucHoii (ASCII u NONE — ogHo u TO xe).

a ASCII

n NONE (ASCII)
e EUC

S SJIS

u UTF-8

J1J1s1 ICHOCTH MO3KHO TI0JIb30BaThCs U IMOJHBIMU HA3BAHUAMY (HAIPUMeED, $KCODE =
"UTF-8"). BakeH TOJbKO TIepBbIii CUMBOJI.

O komauposke ASCII mbt yxe sHaem. EUC u Shift-JIS (SJIS) Ham MaJIOMHTEPECHBI.
Mur cocpenorounmest Ha 3nadernn UTF-8.

YcranoBuB 3HaYeHHe $KCODE, BbI 33[apOM TI0JIydaeTe BechbMa 00oraTtyio (hyHKIHO-
HasbHOCTB. Hampumep, MeTos inspect (OH aBTOMATHUYECKHU BBI3BIBAETCS TIPH oOpariie-
HUM K METOAY D JJIST [TedaT 00beKTa B YMTAEMOM BH/IE) OOBIYHO YUUTHIBAET TEKYIIEe
3HAYEeHNE $KCODE.

$KCODE = "n"

# IIna cupaBku: QpPaHIy3CKOe CJIOBO "épée"
# obo3HavaeT Pa3’HOBUOHOCTE Meda (sword) .

eacute = ""

eacute << 0303 << 0251 # U+00E9

sword = eacute + "p" + eacute + "e"

p eacute # "\303\251"

p sword # "\303\251p\303\251e"

SKCODE = "u"



p eacute # e
p sword # "épée"

Wnreprauporanusauma 8 Ruby

Perynsipubie Boipaskenust B peskume UTF-8 Toke cTaHOBITCSI HECKOJIBKO «YMHEES.

SKCODE = "n"
letters = sword.scan(/(.)/)
# [["\303"], ["\251"], ["p"], ["\303"], ["\251"], ["e"]]

puts letters.size # 6
SKCODE = "u"

letters = sword.scan(/(.)/)

# [re1, ['p"l, ["é"1, ["e"]]

puts letters.size # 4

Bubimoreka jcode MPEAOCTABISAET TaKikKe HECKOIBKO II0JI€3HBIX METOI0B, HAIIPH-
Mep jlength U each_char. PEKOMEH/IYO BKJIIOUATH 3TY OUOJIHOTEKY C TIOMOIIBIO JIUPEK-
TUBBI require BCAKUI pas, Kak Bbl paboraere ¢ koauposkoid UTF-8.

B caenyrotem pasjiesie Mbl CHOBA PACCMOTPUM HEKOTOPbBIE TUTTMYHbBIE OTIEPAITH CO
CTPOKAMU M PEryJISIPHBIMU BbIPpaKEHUSIMU. 3A0HO TOOJIMKE TO3HAKOMUMCS € jcode.

4.2.2. Bo3Bpawasicb K CTpOKaM U peryisipHbiM BbIpaXEeHUSM
ITpu paGore ¢ UTF-8 nexoropbie onepaiuu HudeM He oTandaiorcs. Hanpumep, Konka-
TEHAIUs CTPOK BBITIOJIHSETCS TaK K€, KAK U PaHbIIIE;

"ép + "ée" # "épée”

"ép" << "ée" # "épée"

[Tockonbky UTF-8 He nmeeT cocTosiHNS, TO /IJIsI TIPOBEPKU BXOK/IEHUS TIOACTPOKH
TOKEe HUYETO CIIEIUAJIbHO JIeJIaTh He HY>KHO:

"épée".include? ("é") # true

OpnHako npu HATMCAHUW WHTEPHAIIMOHAJIBHON MTPOTrPAMMbl HEKOTOPBIE TUITMYHbIE
JOILYILIEHUST BCe JKe IIPUAETCS IIePEOCMbICUTD. SICHO, 4TO CUMBOJI OOJIbIIE HE 9KBIBA-
nenten Gaiity. TIpu mojicueTe CUMBOJIOB WM OATOB HAO IYyMATh O TOM, YTO UMEHHO
MBI XOTUM COCYUTATD U /17151 4ero. To jke OTHOCUTCS K YUCITY UTepaIrui.

ITo 06UIEenPUHATOMY COIJIANIEHIIO, KOZOBYIO MO3UIIAIO YACTO MIPEACTABIAIOT cebe
KaK <«IIPOTPAMMUCTCKUI CUMBOJI». DTO ellle OJ[Ha MOJIyIpaB/a, HO MHOT/Ia OHA OKa3bl-
BAETCS TTOJIE3HOI.

Mertoz jlength BO3BpalIaeT YNCI0 KOAOBBIX IO3ULUI B CTPOKe, a He Oaiitos. Eciu
HY’KHO [TOJIyYUTh YUCII0 OaliTOB, OAb3YITeCh METOLOM length.

SKCODE = "u"
require 'jcode'

sword = "épée"

sword. jlength # 4

sword.length # 6

Takue MeTOJibl, Kak upcase U capitalize, 0OBIYHO HEMPABUIBHO PAbOTAIOT CO CIIe-
UAJbHBIMU CUMBOJIAMU. DTO OrpaHuyeHme Tekyieii Bepcuu Ruby. (He crout cunrarh

9TO OHlI/I6KOI>,I, TIMOCKOJIbKY MOJIYYHUTDb ITPpEJACTaBJICHE CJa0Ba C HepBOﬁ HpOHHCHOﬁ 6yK'
BOU JOBOJIbHO TPY/IHO; TaKasd 3a/lada IIPOCTO HE PEHIA€TCA B CXEeME€ MHTEpHaIlMOHAJIN3a-
it Ruby. Cuwnraiite, 4o aT0 Hepeasn3oBaHHOE TIOBEIEHUE. )

$KCODE = "u"

sword.upcase # "EPEE"

sword.capitalize # "épée"
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Eciu BBI He mosib3yeTech MOHOTUTHON (hOPMO#L, TO B HEKOTOPBIX CIyYasX METO[
MOKET cpaboTaTh, TTOCKOJIBKY JJATHHCKKUE OYKBbI OTAEJIEHbI OT AMAKPUTHYECKUX 3Ha-
koB. Ho B 0611em caryuae paboTath He Oy/eT — B YUaCTHOCTH, JIJIS TYPEIKOTO, HEMETIKO-
T0, TOJUTAHJICKOTO U JIF0OOTO JPYTOTO SI3bIKA ¢ HECTAHAAPTHBIME MTPABUIAMHU TIPeoOpa-
30BaHUs PETUCTPA.

BoamoxkHO, BbI lymaeTe, UTO HeaKIeHTHPOBaHHbIE CMBOJIBI B HEKOTOPOM CMBbICJTIE
HKBUBAJICHTHBI CBOMM aKIEHTUPOBAHHBIM BapraHTaM. JTO MTOYTH BCeT/a He TaK. 3/1eCh
MBI IMEEM JIeJIO C Pa3HBIMU CUMBOJIAMH. YOEMMCsT B 9TOM Ha MPUMEPE METO/Ia count:

$KCODE = "u"

sword.count ("e") # 1 (me 3)

Ho ns1s1 coctaBHBIX (He MOHOJIMTHBIX ) CUMBOJIOB BEPHO IIPSIMO IIPOTUBOIIOJIOKHOE.
B aTom caryuae natuckas OyKBa PCIIO3HAETCS.

Mertoz count Bo3BpariaeT cOUBAIONINI € TOJIKY PE3yJIBTaT, KOrJAa eMy HepeaaeTcst
MHOTOOaNHTOBBII cUMBOJ. MeTojt jcount BezieT cebst B 9TOM Cirydae TPaBUIbHO:

SKCODE = "u"
sword.count ("eé") # 5 (ue 3)
sword.jcount ("eé") # 3

Cy1iecTByeT BCIIOMOTaTeIbHbII MeTO/ mbchar? , KOTOPBIN OIIpe/iesigeT, ecTh JId B
CTPOKE MHOTOGAIITOBBIE CUMBOJIBI.

SKCODE = "u"
sword.mbchar? # 0 (cMemenHme mepBOTO MHOTODAWTOBOTO CMMBOIIA)
"foo".mbchar? # nil

E36H6HHOTeKejcodeHepeonpeaeﬂeHbITaKXKBMeTOﬂbIchop,delete,squeeze,sucq
tr 1 tr_s. Ipumenss ux B peskume UTF-8, momuure, 4to Bbl paboTaere ¢ BEPCUIMHU,
«BHAIOUIMMU 0 MHOT00aiiTOBOCTI». IIpH MOMBITKE MAHUITYINPOBATH MHOTOOANTOBBIMHE
crpokamu 6e3 GUGIMOTERN jcode BBI MOKETE MTOJYIUTH CTPAHHBIE UJIH OITHOOYHBIE Pe-
3yJIBTATHI.

MoskHO M0GAaHTHO IIPOCMATPUBATh CTPOKY, KaK OOBIYHO, ¢ MOMOILbIO UTEpaTopa
each_byte. A MOJKHO TPOCMATPUBATH TOCUMBOJIBHO C TTIOMOTI[BIO UTEPATOPA each_char.
Bropoii criocob uMeer IesIo ¢ OAHOCHMBOJIBHBIMEI CTPOKAMHM, IEPBBIH (B TEKYyIIEH Bep-
cun Ruby) — ¢ oqHOGANTHEIMY LEIBIMIL.

Pazymeertcs, Mbl B ouepesiHON pa3 TPUPABHUBAEM KOOBYIO TIO3UIIAIO K CHUMBOJTY.
HecMmorps Ha HasBaHUe, METOJ each_char Ha caMOM JieJie riepedupaer KOJIOBbIe MTO3H-
IIUH, & HE CUMBOJIBI.

SKCODE = "u"
sword.each_byte {|x| puts x } # llecTb CTPOK C LIEJBMM YUCIIAMHA.
sword.each_char {[|x| puts x } # YeTHpe CTPOKM CO CTPOKaMM.



Ecam BB 3ammyTamicey, He iepesknBaiitTe. Bee Mbl yepes aTo mpoxoauiu. S momsitan-
Cs1 CBECTH BCe BbIIIECKa3aHHOE B Ta0uIly 4.1.
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Tabnuua 4.1. CocTaBHEE U MOHOJIMUTHHE GODMEI

MononuTHas dopmMa “é&”
KopmomBas| BamTs
HaznBaHMe CHUMBOIJIa I'nud Hoswmms| UTF-8 IIpuMevYaHus
CTpouHas JaTHHCKAs e é U+00E9 |0xC3 O/uH CUMBOJI, O/THA KOJ[OBast
C aKyTOM 0xA9 MTO3UINS, OJINH OANT
CocTaBHas dopma “é”
KomoBas| BaiiTe
HazBaHmMe CUMBOIA r'nud mosurms | UTF-8 IpuMeyaHuUs
CrpouHast TaTUHCKast € e U+0065 |0x65 OJIIH CHMBOJI, /IBE KOJIOBBIX
Mopudunupyomuii akyr |’ U+0301 | 0xCC TMO3UITMH (J{Ba <ITPOTPAMMUCTCKHX
0x81 cuMBOJIa» ), Tpu Gaiita UTF-8

Yro enle HA/IO YYUTHIBATD TIPH paboTe ¢ MHTEPHAIIMOHATBHBIMU cTpoKaMu? Kpaj-
paTHbIe CKOOKH TO-TIPEXKHEMY OTHOCSTCS K G6aiiTam, a e k cumBoiam. Ho mpn skestanum
9TO MOJKHO U3MeHUTD. HIrKe puBe/ieHa OHA 13 BO3MOKHBIX peain3aiuii (He 0coOeH-
HO 3(peKTrBHAS, 3aTO TTOHSATHA ):

class String

def [] (index)
self.scan(/./) [index]

end

def []=(index,value)
arr = self.scan(/./)
arr[index] = value
self.replace(arr.join)
value

end

end

Koneuno, 3ech He peann3oBaHa 3HAUNTENbHAS YaCTh (DYHKITMOHATBHOCTH HACTOS -
Iero MeToia [ ], KOTOPBIN MOHNMAET JIMAlla30Hbl, PEryJIsTpHbIC BhIpakeHus u T. /1. Ecan
BaM BCe 9TO HYKHO, IIPUJIETCS 3aIIPOrPaMMUPOBATH CAMOCTOSITEJIBHO.

Y MeTo/1a unpack €CTh MapaMeTpbl, ToMoraole MaHumy nposath Unicode-cTpo-
KaMi. YKa3aB B (hOPMaTHOIT CTPOKE MmapaMeTp U*, Mbl MOKeM IIPeoGPasoBaTh CTPOKY B
koaupoBke UTF-8 B MaccuB KoftoBbIX mosuiiuii (U 6e3 3Be3/[09Ku TpeodPasyeT TOIbKO
HIEPBYIO KOJIOBYIO [TO3UIIUIO):

codepoints = sword.unpack ('U*') # [233, 112, 233, 101]

Bort HeckobKo 6oJ1ee oJ1e3HbIH IPUMED, B KOTOPOM BCE KOJIOBbIE IO3UIIMH B CTPO-
ke, orsimunbie 0T ASCII (To ecTb HauMHAST € U+0080), TPeoOPa3yIOTCsT K BULY U+XXXX, KO-
TOPBIIL MbI 00CY KA1 BbILIIE:
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def reveal_non_ascii(str)
str.unpack ('U*') .map do |cpl
if cp < 0x80
cp.chr
else
' (U+%04X) '$ cp
end
end.join
end
VY Metoza String#unpack ecTh «OJIM3KUN POACTBEHHUK» Array#pack, BBIIIOJHIIO-
Kt 06paTHyIo OIepalmio:
[233, 112, 233, 101].pack('U*') # "épée"

Mbl MOKEM BOCIIOJIb30BaThCsl UM, uT0ObI BeTaBuTh Unicode-cuMBOJIBI, KOTOPbIE

TPYZHO BBECTHU C KJIABUATYPBI:
eacute = [0xE9].pack('U")
cafe = "caf#{eacute}" # "café"

Pery/isipHbIM BbIPAsKEHUSAM TOKE U3BECTHO O MHOI00ATOBBIX CUMBOJIAX, 0COOEHHO
€CJIH BBI T10JIb3yeTech Oubmmorexoir Oniguruma (Mbl paccmatpuBaiu ee B riase 3). Ha-
npuMep, obpasel] /. / COIOCTABJIAETCS € OJHIUM MHOT00aTOBBIM CUMBOJIOM.

MopaudukaTop u U3BelaeT peryJaspHoe BhIPaKeHUue 0 TOM, YTO Mbl paboTaeM ¢ KO-
muposkoii UTF-8. Eciu $KCODE paBHO "u", TO MOAM(DUKATOP MOKHO HE 33/1aBaTh, OJI-
Hako 310 U He moBpeaut. (K romy jke Takas n30BITOUHOCTD MOKET OBITH TIOJIE3HA, €CJIU
KOJL SIBJIIETCSI YaCTbIO OOJIBIION IIPOTPAMMBbL, 8 KaKOe 3HaueHue epeMeHHON $KCODE B
Hell yCTaHOBJIEHO, BAM HEM3BECTHO.)

Jaxe 6e3 Oniguruma peryJisipHble BHIPaKEHIS PACIO3HAIOT, OTHOCUTCS JIH JTAaHHBII
MHOTr00aHTOBBIII CHMBOJI K KATETOPUE TEX, YTO MOTYT BXOAUTH B COCTAB CJIOBA:

$KCODE = "u"
sword =~ /\w/ # 0
sword =~ /\W/ # nil

ITpu Hasmumm Oniguruma Mmocae0BaTeIbHOCTH, HAUMHATOIIMECST ¢ CHMBOJIa 00-
parHoii Kocot yepthl (\w, \'s U T.IL.) paclio3HaioT U GoJiee MUPOKUE JUATTA30HbI KOLO-
BBIX TOUEK: CJIOBA, TPOITYCKH M T. [I.

Perysisipable BIPasKEHUST MO3BOJISIOT OE30IIACHO BBITIOIHATD IIPOCThIE MAHUITYJIsI-
IIIM CO CTPOKaMK. MBI 1 Tak MoskeM 0e3 Tpy/a ycekarb cTpoku. Ciieyonuii Ko Bo3-
Bpamiaer e 6osiee 20 CUMBOJIOB U3 CTPOKU ascii_string:

ascii_stringl[0,20]

OnHako, II0CKOJIbKY KomoBas nosuiius Unicode MoskeT 3aHnmath 6osee ofgHoro 6aii-
Ta, TAaKYIO TEXHUKY HEJIb3sl 0e30I1acHO MPUMEHATH K cTpoke B Kopuposke UTF-8. Ectb
PHCK, YTO B KOHIIE CTPOKU OKA’KETCsl HEJOILyCTHMAs [IOCIeI0BaTeNbHOCTD Gaiitos. Kpo-
Me TOTO, 3TO He CJIUIIKOM IOJIE3HO, TAK KaK Mbl He MOKeM 3apaHee CKa3aTb, CKOJIbKO B pe-
3yJbTaTe MOJYYUTCS KOAOBLIX MO3UINi. Ha ToMOoIh TpUXoaaT peryiapHble BhIpaKeHUS:

def truncate(str, max_length)
str(/.{0,#{max_length}}/m]
end



4.2.3. Pacno3HaBaHue KOQUPOBKK

Pacmosnatp, B Kakoii KOAWPOBKe 3alucala JaHHas CTPOKaA, JOBOJIBHO CJI0KHO. MHOTO-
GaliToBBIE KOAUPOBKU 00JALAIOT OTIMIUTENbHBIMU IPU3HAKAMI, TI0 KOTOPBIM MX MOK-
HO OIIO3HATh, HO C OJHOOGANTOBLIMU — a UMEHHO OHM IIPUMEHSIOTCS B 3aIa/{HBIX S3bI-
Kax — 71eJI0 00CTOUT KyHa XysKe. JIJist pelieHnst MOKHO IPUMEHNUTh CTAaTUCTUYECKUE
METO/[bl, HO 9T TeMa BBIXOAUT 3a PAMKU JaHHON KHUIH (K TOMY K€ Pe3yJIbIaT B 001eM
cJIydae MoJydaeTcst He CAUIITKOM Ha/lesKHBIM ).

K cuacTbio, 06bIYHO Hepes HaMK CTOUT OoJiee TIPOCTast 3a/ada — BBISICHUTD, 3alli-
cana ju ctpoka B kogupoBke UTF-8. Ha aToT Bommpoc MOKHO 1aTh JOCTaTOYHO HAIEK-
Hblil orBeT. IIpuBeneM oxut criocod (OCHOBAHHBINM HA TOM, YTO METOJ| unpack BO30YK-
JIaeT UCKJIOUeHe, eCiu eMy Tiepe/laHa HEKOPPEKTHAs CTPOKA):

Wnreprauporanusauma 8 Ruby

class String
def utf8?
unpack ('U*') rescue return false
true
end
end

4.2.4. Hopmanuzaumsa Unicode-cTpok

J1o cuX 1op MBI IOJIB30BATUCH MOHOJTUTHBIMI CHMBOJIAMHE, B KOTOPBIX Oa30BBIN CMBOJI
U IMaKPUTUYECKUiT 3HaK 00beANHEeHbl B OJHY KOLOBYIO mosuiuio. Ho, BoobIue ropops,
B Unicode cMBOJIBI M IMAKPUTUIECKUE 3HAKHU TIPEICTABJIEHbI OTAETbHO. BMecTO TOTro
4T00BI XpaHUuTh OYKBY € B Koz0Boii mosuimu CTPOYHASA IATUHCKAS BYKBA E
C AKYTOM, moxH0 65110 Obl IIpecTaBuTh ee B coctaBHoil hopme kak CTPOUYHYIO
JATMHCKYIO BYKBY E u MOJNOUIINPYIOIINI AKYT.

J114 4ero 9To MOXKeT IMoHano0uTheA? 11 06ecedeHns JOMOMHUTEIBHON THOKOC-
TU U BO3MOKHOCTH IIPUMEHATH AUAKPUTHUECKIE 3HAKH K JII0OOMY CUMBOJLY,  HE orpa-
HUUYUBATH ce0s1 KOMOMHAIMSIMIE, KOTOPBIE TIPEYCMOTPEN IPOEKTUPOBIINK KOJMPOBKH.
Ha camom zesie B pudThl BKJIHOYEHBI IIUGbI 11 HauboJiee pacipocTpaHEHHbIX KOM-
OUHAIIUI CUMBOJIA W IMAKPUTUIECKOTO 3HAKA, HO OTOOPaKEHIE CMBOJIA W €T0 KOJU-
pOBaHUe — BEIU Pa3HbIeE.

ITpu npoekrupoBannu Unicode IPUXOANUTIOCH YIUTHIBATD TaKie BEIH, KakK 3(-
(beKTUBHOCTD U COBMECTHMOCTD C CYIIECTBYIONIMMU HAITMOHATHHBIMU KOJUPOBKAMHU.
MHorma 9To IpUBOAKT K M36bITOYHOCTH; HanpuMep, B Unicode mmeroTcst KooBbIe TI0-
3UIAN KaK JIJIST COCTAaBHBIX (POPM, TaK U JIJISI MHOTUX ysKe TTPUMEHSIONTUXCS MOHOJIHAT-
HBIX (hOPM.

PaccMoTpuM, K IpuMepy, HeMellkoe cioBo «offnens (orkpbwiBare). Jake ecim 3a-
OBITH O PETUCTPE, €r0 MOKHO 3aKOAUPOBATH YE€THIPHMSI CIIOCOOAMU:

1. o+ MOAMOUNIUPYIOHIAA TPEMA (u+0308) + £+ f+n+e+n
2. CTPOUHAS JATUHCKAS BYKBA O C TPEMOM (u+00F6) + £ + £ +n +

e+tn

3. o + MOJUOUIIUPYIOIIAI TPEMA + JIUTATYPA JIBOMHOE F
(U+FBO0) +n+e+n

4. CTPOUYHAY JIATUHCKAS BYKBA O C TPEMOM + JIUTATY PA JIBOU-
HOEF+n+e+n

Tpema — 3710 iBe TOUKM Hajl OYKBOII (B HEMEIIKOM SI3bIKE HA3BIBAETCST <YMIISTYT» ).

Hopmanusayueri na3piBaeTcst Ipolleypa IpUBeJeHNs Pa3HbIX [TPeCTaBICHUN CUM-
BOJIA K CTaHAPTHO (hopme. MOKHO ObITh YBEPEHHBIM, UTO TOCJIE HOPMAJIUIAIUHN JaH-
HBIIT CUIMBOJT 3aKOJIMPOBAH BIIOJTHE OTIPEIeIeHHbIM 06pasoM. KaknM nMeHHo, 3aBUCHT
OT TOTO, Yero Mbl XOTHM JOCTHYb. B nipuoskennn 15 k crangapry Unicode mepeunciie-
HBI YeThIpe (hpOPMbI HOPMATUZATTIH:
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1. @opma D (kanouuueckast IeKOMITO3UIIHST ).

2. Mopma C (kaHOHWYECKAST IEKOMITO3UITHSI € TTOCJEYIONEN KAHOHNYECKON KOM-
TTO3UIIAEH ).

3. ®opma KD (coBmecTrMasi IEKOMITO3UIIHST ).

4. Mopma KC (coBmecTnMast IEKOMITO3HITHS € TOCJIEAYIONIEN KAHOHUYECKOH KOM-
TTO3UTIACH ).

NHorma MmosxHO Berpetuth abopeBraTypbl NKFC (Normalization Form KC) u T. 1.

Tounbie mpaBua, chopMyIUpPOBAHHbBIE B CTAHAPTE, IOBOJIBHO CJIOKHDI; B HUX IIPO-
BE/ICHO Pa3/inune MexXK1y «KaHOHUYECKOHM 9KBUBAJIEHTHOCTLIO» U «COBMECTUMON 9KBU-
BasIeHTHOCTBIO». (Kopeiickuii v AOHCKUIT A3bIKK TPEGYIOT 0c060T0 PACCMOTPEHUS, HO
MBI HE CTaHEM TPATUTh Ha 3TO BpeMst.) B tabsuiie 4.2 mokaszaHo, kak (hopmMa HOpMaJiu-
3al1y BJIMET Ha [IPUBE/IEHHBIE BBIIIE CTPOKU.

Tabnuua 4.2. HopMmanuzorBauuHie dopmel B Unicode

llcxopmuasa NFD NFC NFKD NFKC
o+ "+f+f+n+e+n |o+ +f+f+n+te+tn |o++f+n+et+n o+ +f+f+n+e+tn |o+H+f+n+et+tn
Hf+f+n+et+n ot +f+f+n+etn | 6+f+f+n+etn ot +f+f+n+e+tn | 6+f+f+n+etn
o+ +ff+n+e+n o+ +ff+n+e+n o+ff+n+e+n o+ +f{+f+n+e+n |o+f+f+n+etn
o+ff+n+e+n o+ +ff+n+e+n o+ff+n+e+n o+ ++f+n+e+n |o+f++n+tetn

®opwmbi C u D obpatumbl, KC u KD — Her. C gpyroii CTOPOHBI, IOTEPSI HEKOTOPBIX
nanubix B hopmax KC u KD — cBuseTenbcTBO TOTO, YTO BCE YEThIPE CTPOKU IBOUTHO
skBuBasieHTHbI. Kakas opma Jiydiiie BCEro MOAXO/UT, 3aBUCUT OT MPUJIOKeHUA. Mbl
elle BepHEMCS K 9TOH TeMe B CJI/IYIOINIEM pasieie.

Il Ruby ectb 6ubmoTeka, 1o3B0JIsI0as BbIIOIHUTD OIMCAHHbIE HOPMaJIU3alluu,
XOTSI B CTaHAAPTHBII AUCTPUOYTHB OHA He BXOAUT. BBl MOJKeTE CKayaTh ee co CTPaHUIIbI
http://www.yoshidam.net/Ruby.html u ycranosuts koMangoii gem install unicode.

Ecim 6ubsimoTera unicode yCTaHOBJIEHA, TO JIJIsT BBIIOJTHEHS JIIOOON HOpMAaJI3a-
1M IOCTATOYHO BBI3BATH OJMH U3 METOJIOB Unicode.normalize_X:

require 'unicode’
sword_kd = Unicode.normalize_KD (sword

)
SWOrd_kd.SCan(/./) # [”e", III||, "p”, ||ell, II||I’ lle“}
sword_kc = Unicode.normalize_KC (sword)
sword_kc.scan(/./) # ["é", "p", "é", "e"]



4.2.5. Ynopspo4yeHue CTpok
OGBIYHO, XOTS ¥ HE BCEINIa, CTPOKU YIIOPSI0UUBAIOTCS 110 aa(aBUTy WU CXOLHBIM 00-
pasoM. Ynopsidouenue TecHO CBA3aHO ¢ HOpMaIM3aleil: B 000MX CIydasx IPUMEHSIOT-
Cs1 OJTHU U Te 3Ke Uer U OMOJIMOTEKH.

ITpeanooKuM, HAIIPIMEP, YTO MBI XOTUM OTCOPTUPOBATH TAKOI MaCCHB CTPOK:
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eacute = [0x00E9].pack('U")

acute = [0x0301].pack('U")

array = ["epicurian", "#{eacute}p#{eacute}e", "e#{acute}lan"]
# ["epicurian", "épée", "élan"]

Yro Ipous0iAeT, ecau nepeaaTb 9TOT MACCUB METO/LY Array#sort?

array.sort # ["epicurian", "élan", "épée"]

He ropurcal.. IlonpiTaeMcst TOHATD, HoYeMy Tak 1oy4usock. CopTupyemble CTpo-
ku Ruby cpasruBaer nobaiitio. YTo6sl yOeUThCSA B 3TOM, JOCTATOYHO B3TJISTHYTh HA
HepBbIe HECKOJIBKO OATOB KasKI0U CTPOKL:

array.map {litem| "#{item}: #{item.unpack('C*')[0,3].join(",")}" }
# ["epicurian: 101,112,105", "épée: 195,169,112",
# "e'lan: 101,204,129"]

Tyt Bo3uMKaioT iBe TpyAHocTU. Bo-mepBoix, cumBosbl UTF-8, e mmeronme ana-
sora B Koguposke ASCII, naunnaiorcs ¢ Gaiita, IMeomero 6o/IbIIOe YNCI0BOE 3HAYe-
HHeE, a CTaJI0 ObITh, [10C/IE COPTUPOBKHU Hensbe:kHo okaxkyTest mocie ASCII-cuMBOIIOB.
Bo-BTOpBIX, cOCTaBHBIE JIATUHCKUE CUMBOJIbI OKA3bIBAIOTCA PAHbIIE MOHOJIUTHBIX U3-
3a mepsoro ASCII-6aiira.

B cucremubie 61GIMOTEKI OOBIYHO BKITFOYAIOT (DYHKITH COPTHPOBKU, KOTOPbIE CPABHH-
BAIOT CTPOKU B COOTBETCTBIH C MPABIJIAMI KOHKPETHOTO sI3bIKa. B GrbmoTeke, mocTasis-
€MOi1 BMecTe ¢ KOMIIMJIATOPOM sI3bika C, 17151 9TOT0 ciryskatT (DYHKINU strxfrm U strcoll.

Nwmeiite B BUy, 4TO MpobiieMa BOZHUKAET faxke B caydae koauposku ASCIIL. TIpu
copruposke ASCII-ctpok B Ruby mpoussoauTes npsimoe JjiekcuKorpahuieckoe cpas-
HEHUe, OJTHAKO B PeabHON KM3HU (HAITPUMED, €CITM MBI XOTUM OTCOPTHUPOBATH IO Ha-
3BaHusM KHUTH 13 6ubsmoreku Konrpecca CIITA) ecth MHOTO TPpaBuII, KOTOPbIE HE yUH-
TBIBAIOTCS MTPU TAKOM YIIPOIIIEHHOM TIO/IXO/IE.

[l71st yriopsijioueHns CTPOK MOKHO CO3/IaTh IIPOMEKYTOUHBIE CTPOKU U OTCOPTUPO-
BaTh UMeHHO 1X. Kak KOHKPETHO 3TO C/IeJIaTh, 3aBUCUT OT MPEIbSABISEMbIX TPEOOBAHU I
1 513BIKA; YHUBEPCAIBLHOTO aJITOPUTMA He CYIIECTBYET.

[IpeanonoKum, 4To CCoK 0OpabaThIBAETCS COTJIACHO TIPABUIAM AHTIIUIICKOTO A3bI-
Ka, IpUYeM TUaKPUTUYeCKHe 3HAKU UTHOPUPYIOTCA. [lepBbIM /1e10M HysKHO OTIPENIe/IUTD
MeToAMKY TpaHchopmaliny. Mbl IpuBesieM Bce CUMBOJIBL K COCTABHOMY BUJLY, & 3aT€M
HCKJTIOYMM JINAaKPUTHYECKUE 3HAKU, OCTABUB TOJBKO 6a30Bbie CUMBOJIBL. st Moamcu-
[UPYIONIHX AHAKPUTIHYECKUX 3HAKOB B Unicode BbIzesIeH uana3on ot U+0300 to U+036F:

def transform(str)
Unicode.normalize_KD(str) .unpack('U*"').select{ |cpl
cp < 0x0300 || cp > 0x036F
}.pack ('U*")
end

array.map{|x| transform(x) } # ["epicurian", "epee", "elan"]

L 147

3aTeM Co3IaIM XIMIMPOBAHHYIO TabJIMILY, YTOOBI YCTAHOBUTH COOTBETCTBUE MEK-
/Iy UCXOHBIMU 1 TPAHC(HOPMUPOBAHHBIMU CTPOKAMU, U BOCTIOIB3YEMCS €l JIJIsI COPTH-
POBKHU MCXOAHBIX cTpoK. Hanmuue Takoil TaGJIiIIbl IO3BOJISIET TPOBECTH TpaHcdopMa-
IIUIO TOJIBKO OJIMH Pa3.
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def collate(array)
transformations = array.inject({}) do lhash, item]|
hash[item] = yield item

hash
end
array.sort_by {|x| transformations([x] }
end
collate(array) {lal transform(a) } # ["élan", "épée", "epicurian"]

Vike Jryuiiie, HO Mbl €I1ie He yUJIu TPONUCHbBIE OYKBbI U 9KBUBAJIEHTHOCTH CHMBOJIOB.
BosbMeM /1711 ipuMepa HeMEITKIH S3bIK.

Ha camMoM JieJie B HEMEIIKOM SI3bIKE €CTh HECKOJIBKO CIIOCOOOB YIIOPSIIIOUEHNUST; MBI
ocranoBumcst Ha cranjgapre DIN-2 (kak B TesieorHoM cripaBounuke). CorjacHo aTo-
MY CTaHAPTY, CAMBOJI {3 (3CIIET) SKBUBAJIEHTEH SS, 8 YMJISIYT 9KBUBAJIEHTEH OYKBE € (TO
€CTb 0 — TO JKe camoe, YTO o€ U T.]I.).

Hamn metos1 TpancdhopMaIium 10JKeH yUUTBIBATh 3T JeTann. CHOBA HAUHEM C Jie-
KOMTIO3UITUU COCTaBHBIX cMMBOJIOB. Harpumep, Mopuduiupyiomas tpema (yMISAYT)
MPEJICTABJISIETCST KOJOBOU MO3UIHEN U+0308. 32 OCHOBY MBI BO3bMEM METOJL ITpeobpazo-
BaHUsI PETUCTPa, uMeroruiicst B Ruby, Ho HeckobKOo romosHNM ero. BOT Kak BBITJSANT
Ternepb KoJl TpaHchopMaInu:

def transform_de(str)
decomposed = Unicode.normalize_KD(str) .downcase

decomposed.gsub! ('B', 'ss')
decomposed.gsub ([0x0308] .pack('U"), 'e')

end

array = ["Strabe", "6ffnen"]

array.map {|x| transform_de(x) } # ["strasse", "oeffnen"]

He 11 Bcex s1I36IKOB TOANTCS TaKOH MPSIMOTMHEHHBIHN Tio1xo1. Hampumep, B ncnan-
CKOM MeskIy OyKBaMu n 1 0 ecTh eie OykBa fi. OHAKO, eCJIi KaKUM-TO 00pa3oM C/IBU-
HYTh OCTaBIIHECS] OYKBbI, TO MbI CIIPABUMCST U ¢ 9TOH 11pobemoit. B muctunre 4.1 st
YIIPOIeHUsT 06PabOTKH HOPMaJIU3aI[is TPUMEHEHA K MOHOJIUTHBIM cuMBOJIaM. Kpome
TOTO, MbI 00JIeTanIN cebe JKU3Hb, UTHOPUPYST PA3JINIUsT MEKILYy OYKBAMU C THAKPUTH-
YECKIMU 3HAKAMHU 11 Oe3 HIX.

NMucTunHr 4.1. VonopsamodeHue CTPOK B MCIAHCKOM S3HKE

def map_table(list)
table = {}
list.each_with_index do |item, 1|
item.split(',').each do |subitem]|
table[Unicode.normalize_KC (subitem)] = (?a + 1i).chr



end
end
table
end
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ES_SORT = map_table ($w(
a,A,4,A b,Bc,cd,De,E,é,E f,Fg,6hHi,I,i,I 3,7 k,K1,L m,M
n,Ni,N 0,0,6,0 p,P q,0 r,R 8,8 t,T u,U,4,0 v,V w,W x,Xv,Y z,%
))

def transform_es(str)
array = Unicode.normalize_KC(str).scan(/./u)
array.map {lc|l ES_SORT[c] || c}.join

end

array = %w[éste estoy aflo apogeo amor]
array.map {lal transform_es(a) }
# [Hetue n , ||etupzll , I|aopl| , “aquep" , llampsvl}

collate(array) {lal transform_es(a) }

# ["amor", "afio", "apogeo", "éste", "estoy"]

B peasbHOCTH YHOPSIIOUEHIE HEMHOTO CJIOJKHEE, YeM TTOKA3aHO B MPUMepax Bbl-
1ie; 0OBIYHO TpebyeTest 10 Tpex ypoBHel o6paboTku. Ha mepBoM ypoBHE CPaBHUBAIOT-
s TOJTBKO 0a30BbIe CHMBOJIBI (€3 yuyeTa TMaKPUTUIECKUX 3HAKOB U PErUCTPa, Ha BTO-
POM YUUTBIBAIOTCS TUAKPUTUYECKNE 3HAKH, a HA TPETheM — peructp. Bropoit u tpetuii
YPOBeHb HEOOXOAUMBI JIUIIb B TOM CJIyYae, KOrJa Ha MPeIbIAYIUX YPOBHIX CTPOKH
cosmas. Kpome TOro, B HEKOTOPBIX SI3BIKAX TTOCJIEI0BATEIBHOCTH, COCTOSIIIE U3 He-
CKOJIBKUX CHMBOJIOB, COPTUPYIOTCS KaK eUHasi CeMaHTHYeCcKas euHuIia (Harmpumep,
B X0pBaTCcKOM lj pacniosioskeno mexy 1 1 m). [Toatomy pazpaboTka sI3bIKOBO3aBUCHMO-
r0 uir 0600IIEHHOTO AJITOPUTMA COPTUPOBKU — 3a/[a4a HETPUBUAJIbHAS: HEOOXOIUMO
XOPOIIIO Pa3dUPATHCS B KOHKPETHOM s13bIKe. HEeBO3MOKHO H300PECTH MO-HACTOSIIEMY
YHUBEPCANBHBINA aJITOPUTM COPTUPOBKH, KOTOPBII JaBal Obl TIPABUIIbHBIE PE3YJIHTATHI
JLJIST BCEX SI3BIKOB, XOTSI MOIMBITKU B 3TOM HAMPABJIEHUHU TPOU3BOIUIINCD.

4.2.6. NpeoOpasoBaHne U3 0AHON KOAUPOBKM B APYryI0
B crangaprhoii 6ubanoreke Ruby umeercsa unrepdeiic k 6ubanorexe iconv I mpe-
06pa3oBaH¥ist 3 OJTHON KOJMPOBKY CUMBOJIOB B PyTyI0. OHa 0JKHA paboTaTh Ha BCEX
rarcopmax, B Tom uncie 1 B Windows (eciii iucTpubyTHB YCTAHABINBAJICS MOMEH-
TAJIBHBIM HHCTAJJIATOPOM).

Yrobsl mpeobpasosath ctpoky 3 UTF-8 B ISO-8859-15, 6ubinoreka iconv Hc-
TIOJTB3YETCST CITELYIONIM 06Pa3oM:

require 'iconv'

converter = Iconv.new('ISO-8859-15', 'UTF-8')

sword_iso = converter.iconv (sword)

BaskHo MOMHUTB, UTO CHAYa/Ia YKA3bIBACTCS 1eJIeBast KOAMPOBKA, a TTIOTOM HCXO/I-
Hast (Kak rmpu mpucBanBannm). KosmduecTBo v HasBaHUs TTO/JICPKIUBAEMBIX KOJUPOBOK

3aBUCAT OT HHaTQ)OpMBI, HO HaI/I60JIee PpacIripoCTpaHeHHbIEC CTAaHIaPTN30BaHbI 1 UMEIOT-
cs1 Be3zie. Ecan ycraHoBJieHa MakeTHasl yTUIIUTA iconv, TO IlepeyeHb Paclio3HaBaeMblX
KOJMPOBOK MOKHO HOJTYYHUTH C IIOMOIIBIO KOMAaHIbI iconv —1.

[Tomumo Ha3BaHUA KOAMPOBKH, iconv IMPUHUMAET elile (aru, yrpapJagiolniue ee
nosenerreM. OHM yKa3bIBAIOTCS B KOHIE CTPOKHM, COAEPIKAIEl HEJeBYI0 KOAMPOBKY.

OO6bIYHO iconv BO3OYKIAeT UCKAIOUEHUE, CJIU 0AydYaeT HeJOIyCTHUMbIe BXO/I-
HbIE IAHHBIE WJIK TOYEMY-TH00 HE MOKET IIPEACTABUTh MX B IIe/1eBoit Koguposke. Dar
// IGNORE TIOJIaBJIsIET UCKJIIOYEHHE.,
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broken_utf8_string = "hello\xfe"

converter = Iconv.new('ISO-8859-15', 'UTF-8')

# OymeT BO30OyXmeHo mckiodenme Iconv::IllegalSequence
converter.iconv (broken_utf8_string)

converter = Iconv.new('ISO-8859-15//IGNORE', 'UTF-8')
converter.iconv (broken_utf8_string) # "hello"

ITOT ke (hJar Mo3BOJISIET OUUCTUTH CTPOKY OT HEBEPHBIX IAHHBIX:
broken_sword = "épée\xfe"

converter = Iconv.new('UTF-8//IGNORE', 'UTF-8')
converter.iconv (broken_sword) # "épée"

Wuorpa HekoTOpble CUMBOJIBI HEJTb35 ITPEICTABUTD B 11€JIEBOI KOJIUPOBKE. O06bIYHO
B 9TOM cJiydae Bo30yskaaercs uckaoderue. Muar //TRANSLIT FOBOPHT iconv, 4TO HY K-
HOBMECTOaTOH)HOHbHaTLGJHOHOGpaTbHpH6HH3HTeHmeeBKBHBaﬂeHTH.

converter = Iconv.new('ASCII', 'UTF-8')

converter.iconv (sword) # Bozbyxmaercs Iconv::IllegalSequence.

converter = Iconv.new('ASCII//IGNORE', 'UTF-8'")

converter.iconv (sword) # "pe"

converter = Iconv.new('ASCII//TRANSLIT', 'UTF-8')

converter.iconv (sword) # "'ep'ee"

ITUM CBOMCTBOM MOKHO BOCIIOJIb30BaThCs, 4T00bI moayunth URL, comepskaniuii
T0JbKO ASCII-cuMBOJIBIL:

str = "StraBe épée"
converter = Iconv.new('ASCII//TRANSLIT', 'UTF-8')
converter.iconv (sword) .gsub(/ /, '-').gsub(/["a-z\-]/in) .downcase

# "strasse-epee"

OpHako paboTath 310 GyIeT JKIh B OTHOIEHUN JIATHHUIIBL.

B siicTrHTE 4.2 IPUBE/ICH peasibHbIil TIPUMEP COBMECTHOTO TIPUMEHEHUsT OUOINOTEK
iconv M open-uri AJs ckaunBarusa Web-crpanuibl u nepexoguposanus ee 8 UTF-8.

NIucTuer 4.2. IlepexomupoBaHmMe Web-cTpaHMIE B KOOUPOBKY UTF-8

require 'open-uri'
require 'iconv'

def get_web_page_as_utf8(url)
open(url) do |iol
source = io.read



type, *parameters = io.content_type_parse

# He mepekomupoBaTh, eciu He (X)HTML

unless type =~ %r!”(?:text/html|application/xhtml+xml)S$!
return source

end

# CHavana mpoBepsieM 3aTOJIOBKM, IIPUCIIAHHHE CEePBEPOM:

if pair = parameters.assoc('charset')
encoding = pair.last

# BaTem aHamusupyeMm HTML:

elsif source =~ /\]*2charset=(["\s'"]+)/1
encoding = $1

# ECiy He yIOajoCh OINPemeNuTh, HPenrnojaraeM KOOUPOBKY II0 YMOJIYaHMO,

# ompenmeneHHyD B CcTaHmapTe HTTP.

else
encoding = 'IS0-8859-1"

end

converter = Iconv.new('UTF-8//IGNORE', encoding)

return converter.iconv(source)

end
end
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ITO elile He BCe CUCTEMHBIE BOTIPOCHI, CBSI3AHHBIE € TPEOOPA30BAHNEM KOTUPOBOK.
ITperonoxkmuM, 4TO B OLEpallMOHHON crucTeMe, Tie ycranosieH Ruby, onpexesena Jo-
KaJib, oTimaHast ot UTF-8, wim Ruby o6mmaercst ¢ OC we 8 UTF-8 (Tak, Harpumep, 06¢To-
uT jeio B puctpubytuse 1t Win32). Toraa BOSHUKAIOT AOMOJHUTEIbHBIE CJIOKHOCTH.

Hanpumep, Windows nopnepsxusaer Unicode B umenax ¢aiijioB 1 Ha CHCTEMHOM
ypoBHe paboraet uckiaountespHo B Unicode. Ho B Hactostiiee Bpemst Ruby Bzanmoeii-
crByeT ¢ Windows TIpu TIOMOIIH YCTapeBITNX KOAOBBIX CTPAHUIL. [lJ1sT aHTII0A3BITHOTO
1 GOJIBIIUHCTBA IPYTUX 3ala[HBIX U3aHuil 910 crpanuia 1252 (uau WINDOWS-1252).

BryTpu iporpaMMbl MOKHO TI0J1b30BaThest 1 KoanpoBkoit UTF-8, Ho Bce nMena
(haiiyioB MpuIETCS TEPEBECTH B KOAMPOBKY, 3a[aHHYIO KOJOBOI CTPAHUIIEH. Iconv MMO-
MOJKET 3TO CJIeJIaTh, HO BAKHO He 3a0bIBATH, YTO KOAOBAsA CTPAHUIIA TIO3BOJISIET OTHUCATh
TOJIBKO MaJIOEe TIOJIMHOKECTBO BCEX CUMBOJIOB, nMemommxcda B Unicode.

Kpowme Toro, 910 03HauaeT, uto noka Ruby mis Windows He MoskeT oTKpbIBaTh (haii-
Jibl, IM€EHA KOTOPBIX HEJIb3sI OIICATH C IIOMOIIBIO KOJOBOI CTPAHUIIBI. JTO OrpaHITYe-
Hue He oTHOCUTCS K Mac OS X, Linux u ipyrum cucremam ¢ jiokanbio UTF-8.

4.3. CnpaBoYHMKMN COOOLLEHWI

Joxcban ne sasucum om HAUUOHATLHBIX OCOOEHHOCMEL.

E20 cnosapo 6vu1 cosdan anzopummumeckit Ha 0CHOBe uecmu
HauboIee PACNPOCMPAHEHHBIX 8 MUPE PA3Z0BOPHBIX S3bIKOG:
KUMALLCK020, XUHOU, AHZIUTICKO20, PYCCKO20, UCNAHCK020 U apadckozo.
Nick Nicholas, John Cowan. What is Lojban?

Cnpasounux coobwenuti — 310 Habop cooOIIeHNH Ha 0HOM A3bIKe. [laHHOoe MOHS-
THe HeoTheMJIeMo OT KoHleniuu jJokajausauun (L10N). Maes B ToM, 4T00bI OTIEIUTh

L] s

SI3BIKOBO-3aBUCHUMbIE CTPOKK OT OCTaJbHON TporpaMMbl. Torja st Toro, 4To0bl Ipo-
rpaMMa «3aroBOpuJia» Ha JIPYTOM SI3bIKe, TOCTATOUYHO BCETO JIMINb MOJMEHUTD CIIpa-
BOUYHUK.

«Hawnmyummuii» ciocob peanusosars oty ujieio B Ruby — Bocrosib3oBarbest 6ubimmo-
tekoit Ruby-GetText-Package. S Oyy HasbIBaTh €€ IPOCTO get text, MOCKOJIBKY HMEH-
HO TaK Ha3bIBAaeTCs cojiepskaiuii ee daiisr (He myTaiTe ¢ yTUINTON gettext!). DTy Be-
JKoJIenHyIo 6ubsmoreky Hamvcas Macao Myto (Masao Mutoh), o ske oueHb momor
[pU HAUCAHUU TAHHOTO Pa3/ieia.

Bubimoreka npescrasiser coboil peanusaruio Ha Ruby (#e 06epTKy) Habopa yTH-
JT gettext us npoekta GNU (camblil H3BeCTHBIN MPOAYKT B a10i 00mactn). Ee odu-
LUaJIbHBII callT HaxoAuTCs 10 azpecy http://gettext.rubyforge.org/, a yrumursr GNU

MOKHO HaliTu Ha caiite http://www.gnu.org/software/gettext/.

CrpaBOYHMKM COOBLLIEHM

4.3.1. UcTopnyeckue cBeAEHNS U TEPMUHONOIUS

Bubinoreka gettext Ha CaMOM JieJie, KaK Mbl YBUIMM, COCTOUT U3 HECKOJIBKUX OUO/IH-
orek. [l mocTymma K OCHOBHBIM (DYHKIMSIM HY;KHO BKJTIOUHTD TPEITOKEHNE require
'gettext', a /IS TIOJYYEHUST PA3HOTO POJA JIOTIOJTHUTEIbHBIX CPEJCTB (B YaCTHOCTH,
paboThI CO CIPaBOYHMKAMHU COOOINEHHUI) — TIPE/JIOKEHNEe require 'gettext /utils'.

[1aBHAs IPUYMHA, 10 KOTOPOW Mbl HCIIOJIb3YeM CIPABOUYHUKU COOOIIEHUH, — 9TO,
KOHEYHO, II€PEBO coo0IeHnil Ha apyrue a3biki. C UX HOMOIbIO MBI TakxkKe o6pada-
ThIBAeM CJIydau, Korja (hOpMbl €/JMHCTBEHHOIO U MHOKECTBEHHOTO YMCJIA PA3JINYAIOT-
cs (omgmH datia, 1Ba daitna). Keratu, 3T mpaBnia 09eHb CUABHO 3aBUCIT OT KOHKPET-
HOTO SI3bIKA.

OO6BIYHO Y KasKA0l OMONIMOTEKH W IPUIOKEHNST MMEeTCsl COOCTBEHHbII CIIpaBoY-
HUK coobuienuii. CienoBaTe/bHO, B AUCTPUOYTUB MOKHO BKJIIOYATh HAOGOP IepeBeeH-
HbIX Ha pa3Hbie SI3bIKKA CIIPABOUYHUKOB.

YauThIBaIOTCS TIepEMEHHbBIE OKPYKEHUST LANG U GETTEXT_PATH. VIX HazHaueHue Mbl
PacCMOTPUM HUKE.

JLJ1s1 COITPOBOKIEHNA CIIPABOYHUKA COOOIIEHUIT eCTh [BE OCHOBHBIX Onepanuy (OHuI
BBITIOJIHSIIOTCST BHE Balllell TIPOTPAMMBI): M3BJIeUb COOOIIEHNST U3 UCXOMHOTO TekcTa Ruby-
porpaMMbl it (GOPMUPOBAHKS HAYAIHLHOTO CIIPABOYHUKA U BKJIIOUUTH HOBBIE COOOIIE-
HUST U3 UCXOJTHOTO TEKCTA B CYIIECTBYIONIMI cClIpaBOYHUK (camsinue). Onepariiu n3nJie-
YEHWST W CITUSTHUST MBI PACCMOTPUM B pasjiesie 4.3.3.

4.3.2.MpucTtynaem K pabote co cnpaBoOYHUKaMM COOOLLEHMA
BosmoskHO, 6ubIHoTEKa gettext Ha BallleM KOMITBIOTEPE yiKe yCcTaHoBJeHa. Eciu Her,
IPOIIlEe BCETO BBITIOJTHUTh KOMAHY gem install gettext.

[l paspaborku Bam nonago0stcs yruantbl GNU. Eciu Bbl paboTaere B cucreme
UNIX, To, ckopee Bcero, OHU y:Ke ycTaHOBJIeHBI. B ciryuae mratdhopmbr Win32 MoKHO
ycradosuth Glade/GTK+ st Windows; 3aonto Bbr mosryunte u yrusutsl GNU. B Jiro-
6oM cirydae HeOOXOIMMbI OHU TOJIBKO Ha aTarle paspaboTKu, a He BO BPEMsT BBITIOJHEHUS.

Ecian y Bac Het mporpamMMbl rake, yCTAHOBHTE €€ U3 gem-TIaKeTa. DTO [OMOJIHUTEb-
HOe yI06CTBO.

Kotk cKOpO cpefia HaCTPOEHA U BCE YCTAHOBJIEHO, MOJKHO MPHUCTYIATh K paboTe co
crpaBoyHUKamMu. Ho cHauasa mo3HaKOMHUMCST C TEPMITHOJIOTHEN.



@ PO-¢aiin — 310 TIEPEHOCUMBIN 00bEKTHBIN (haiiy. Tak Ha3bIBACTCST TEKCTOBOE
(TOHATHOE YeTOBEKY) MPEACTABIEHNE CIIPABOYHUKA COOOIIEHUT. Y KakI0-
ro Takoro gaiisa ecTb BApUAHT [JIs PA3JIUYHBIX MOJE€PKIUBAEMbIX JIOKAJIENL.
POT-gaiin — 210 m1abJioH.
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@ MO-gatin — 910 1IEpEHOCUMBbII JBOMYHBIN (aiin cripaBounnka. OH co3aercs
us PO-aiina. Bubimoreka anst Ruby ymeer unrtars topko MO-daiinbl, HO He
PO-aitmbr.

@ Texcmoswlii domMern — 3T0, 110 CYIIECTBY, IPpocTo 6azoBoe uMst MO-daiiza. OH ac-
COIMUPOBAH C MTPUTOKEHNEM (TTPUBSI3aH K HEMY ).

4.3.3. Jlokanuzaumsa npocToro NpunoXeHus

B CJIeAyonuiemM ImpumMepe onpeessaeTcs Kiaacc Person, ITOCJIE€ YE€TO0 C HUM BbIITOJIHAIOTCSA
pa3amaHbIE neiictBus. MeToJ show BRIBOAUT JIOKAJIM30BAaHHbIE COO6H_I€HI/IHZ

require 'gettext'

class Person
include GetText

def initialize(name, age, children_num)
@name, @age, @children_num = name, age, children_num
bindtextdomain ("myapp")

end

def show
puts _("Information")
puts _("Name: %${name}, Age: %{age}") % {:name => @name, :age => @age}
puts n_("%${name} has a child.", "%{name} has %${num} children.",

@children_num) % {:name => @name, :num => @children_num}
end
end

john = Person.new("John", 25, 1)

john.show

linda = Person.new("Linda", 30, 3)

linda.show

[Ipearmonoskum, 4TO 9TOT KOJI cOXpaHeH B daliyie myapp/person.rb. Kak Bbl CKOPO
VBUIUTE, MEPAPXUST KATATOTOB NMeeT 3HaueHne. Bpi30B MeTo/1a bindtextdomain CBSI3bI-
BaeT TEKCTOBBIN JIOMEH "myapp" ¢ 0ObEKTOM Person BO BPEMs BBIIOJIHEHUSL.

B MeToze show ecTh Tpu obpalienus K GubanoTeKe gettext. BbI3biBaeMblil METOJI
HazbiBaeTcsa  (OJHO MOYePKUBaHKE ), YTOObI HE OTBJIEKATh BHUMAHME.

ITepBoe obGpaieHne IPOCTO BBIBOAUT JIOKAJIU30BaHHOE COOOIIEHNE, COOTBETCTBY-
Iolee CTpoke "Information". BTOpoe 1eMOHCTPUPYET JIOKAIN30BaHHOE COOOIIEHHE €
ZIByMsI TTapaMeTpaMu. B Xalie 3a7iaeTcst CMMCOK 3HAYeHUH, MO/ICTABISIEMBIX B CTPOKY.
VHTepoJnpoBaTh X HAIIPSMYIO HEJIb3s, IOTOMY 4TO 5TO BCTYIIAA0 Obl B IPOTHBOPE-
Y€ ¢ OCHOBHOI 1[€JIbI0: XPAHUTh B CIIPABOYHMKE HEGOJIBIIIOE YUCIO COOOIIEHUIA.
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OT™MeTHM TaksKe, YTO MapaMeTpbl OTAEIEHBI OT TEKCTa COOOIIEHUSsI, TIO9TOMY MPH
HEOOXOAMMOCTH MOTYT MOACTABJIATHCS B IPYTOM HOPsiAKe. Beb MHOTA DU MTepeBojie
Ha JIPYTOU SI3bIK TIPUXOUTCS TTEPECTABJISTH CIOBA.

ToT ske MeTO/T MOKHO BBI3BATh M KOPOYE:

CrpaBOYHMKM COOBLLIEHM

o)

puts _ ("Name: %s, Age: %d") % [@name, @age]

OnHako MbI peKoMeHryeM GoJiee UTMHHYIO 3amuich. OHA MOHATHEE U aeT GoJIbIie
nHGbOPMAIINH TIEPEBOIIHKY.

Metoj n_ mpegHasHayueH st 06paboOTKM eIMHCTBEHHOTO U MHOKECTBEHHOTO YHC-
Jla. 3HaueHue napamerpa @children_num — UHEKC, TOBOPSIIUIL O TOM, KaKyIo U3 3apa-
Hee 33JIaHHBIX CTPOK HCIoJb30BaTh. (IIpaBuiio plural-Forms, 0 KOTOPOM s CKOPO pac-
CKaKY, OTIPE/IENISAET TIOPSIIOK BBIYMCIEHUST MHIEKCA. )

OTMeTnM, 4To COOBIIECHHS IO YMOIYAHUTIO 065I3aHBI OBITH AHTIOS3BIYHBIMU (lasKe
€CJTU POJTHOM SI3BIK MTPOTPAMMHUCTA He aHTIMICKWi ). HpaBuTCs BamM 9TO MM HET, HO aH-
TIIMHACKII GJIVKE BCETO K YHUBEPCATBHOMY SI3BIKY € TOUKH 3PEHUsT GOJBITMHCTBA Tie-
PEBOIYMKOB.

A ckazan, yTo Ham TpUTOANTCS TIporpamMmMa rake. Co3maanm daiis Rakefile (B Ka-
TaJIoTe myapp) 1T COMPOBOKICHUS CIIPABOYHUKOB co0btieHmil. OH Gy/IeT BBITOTHAT
JIBe OCHOBHBIE orepanuu: 06HOBJIATh PO-daiisbl u cosgasatsh MO-daiibl.

require 'gettext/utils'

desc "Update pot/po files."
task :updatepo do
GetText .update_pofiles ("myapp", ["person.rb"], "myapp 1.0.0")

end

desc "Create mo-files"

task :makemo do

GetText.create_mofiles

end

31ech Mbl BOCIIOJIb30BAIUCHh OMOIMOTEKON gettext/utils, B KOTOPOH MMEIOTCS
dbyHKIMN 17151 pabOTHI CO CIpaBOYHUKAaMU coobIieHust. MeTos update_pofiles cosyia-
€T HaYaJIbHbI (hailyi myapp/po/myapp.pot Ha OCHOBE UCXO/HOTO TEKCTa person. rb. [Ipu
BTOPOM (M BCEX IMOCJIEAYIONINX ) BBI30BaX 9Ta (PYHKIKS BBIIOJHUT OOHOBJICHUE, WJIH
CHHHHHB(baﬁﬂanwapp/po/myapp.potIcheX(baﬁﬂOB]mnﬂanwapp/po/#{lang}/myapp.p&

BTOpOﬁ ITapaMeTp — MaCCUB IEJIEBbIX Cl)af/,UIOB. O6I)I‘{HO OH 3a/1a€TCA IIPUMEPHO TaK:

GetText .update_pofiles("myapp",

Dir.glob("{lib,bin}/**/*.{rb,rhtml}"),

"myapp 1.0.0")

Brisos MeTo/la GetText .create_mofiles cO3/aeT HeO6XOﬂI/IMbIe I10AKaTaJIoIrn B Ka-
Tajore data/locale/ u renepupyer MO-daiinpl u3 PO-daiisnos.

WTak, BBIMOJHUB KOMaH/y rake updatepo, Mbl CO3/IA/IUM KATaJIOT myapp/po, B HEM
aiin myapp . pot.

Teneps oTpesakTUpyeM 3aroioBoK Gaiiia po/myapp.pot. OH COAEPKUT OLUCAHME
TIPUJIOKEH U (HaBBaHI/Ie, M aBTOPa, aJpec SHeKTpOHHOfI T104ThI, yCJIOBUA JIUTICH3U-
pPOBaHU M T.[1.).
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# IpyMep IPUIOXKEHMNS . (OCMEICTIEHHOE HazBaHUE)
# Copyright (C) 2006 Foo Bar (ABTOD TIPUIIOXEHMNS)

# ®alyl PaCIpPOCTPAHSETCH IO JIMIEeH3UU XXX. (NIntrensms)

#

# FIRST AUTHOR <EMAIL@ADDRESS>, YEAR. (MurbopMaLMs O TepeBOIYMKE)
#

#, fuzzy

msgid ""

msgstr ""

"Project-Id-Version: myapp 1.0.0\n" (ID u Bepcusi IIpoexTa)
#...

Yro Takoe Mapkep fuzzy? Tak orMedaeTcs TOT (HaKT, YTO Kakas-TO 4acThb He Iepe-
Be/leHa MJIM 1IepeBo/l BbI3bIBaeT COMHeHus. Bce aBToMaTH4eCKy creHepupoBaHHbIe CO-
OOIIIEHUS TOMEYAIOTCST TAKUM 06PasoM, 4TOOBI YEJIOBEK 3HAJ, UTO MX HY/KHO TPOBEPUTH
W UBMEHUTD.

Daiis myapp . pot HYKHO pa3ocyath mepesoxankam. (Koredno, Ber MoeTe epeBec-
TH €T0 U CAMOCTOSITEJIHHO. )

[Tpenmosioskum, 9TO BBI TIEPEBOJIUTE HA ATOHCKWH g3bIK. Ha mammmae ycraHosiie-
Ha JIOKAJb ja_JP.UTF-8, 4TO 03HavyaeT «Anouus (ja), AMOHCKUN A3bIK (JP), KOIUPOB-
ka UTF-8».

g navana ckonupyeM (ailil myapp . pot B myapp.po. Ilpu Hamuuun nabopa GNU-
VTUJINT gettext JIydllle BOCIIOJIb30BATbCA KOMAH/ION msginit, a He IPOCTO cp. DTa yTH-
JINTA YyYUTBIBAET IlepeMEeHHbIE OKPYIKEHUS U [TPABUJIbHO YCTAHABJINBAET HEKOTOPbIE T1e-
peMentblie B 3arosioBke. B UNIX oHa BbI3bIBaeTCs CIEAYIONUM 00PasoM:

LANG=ja_JP.UTF-8 msginit -i myapp.pot -o myapp.po

3aTeM oTpefakTupyiTe (ai myapp . po, Kak MOKa3aHo B auctunre 4.3. Peaktupo-
BaTh HEOOXOMMO B TOW KOJUPOBKE, KOTOPast YKa3aHa B CTPOKE Content-Type.

NucTuHr 4.3. ®aiin myapp.po IOCHEe pPemakKTUPOBAHUS

# IpyMep IPUIIOXKEHUS .

# Copyright (C) 2006 Foo Bar

# 0alll pacIpOCTPaHsSIeTCs IO JNULeH3uy XXX.

#

# Bame mMs <yourname@foo.com>, 2006. (Bcst mudopMalMs O IepeBOnYUKe)
# (YonanmuTe ctpoky 'fuzzy')
msgid ""

msgstr ""

"Project-Id-Version: myapp 1.0.0\n"

"POT-Creation-Date: 2006-05-22 23:27+0900\n"
"PO-Revision-Date: 2006-05-23 14:39+0900\n"

# VHOOpMAalMs O TEKYIMeM IIepeBOIYMKE .

"Last-Translator: Your Name <foo@bar.com>\n"

"Language-Team: Japanese\n" (Bam $3HK)
"MIME-Version: 1.0\n"

"Content-Type: text/plain; charset=UTF-8\n"
"Content-Transfer-Encoding: 8bit\n"

(KooupoBka darmna)
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# dopMa MHOKECTBEHHOTO dYMCIIa.
"Plural-Forms: nplurals=2; plural=(n != 1);\n"

#: person.rb:12
msgid "Information"
msgstr "Jouhou"

#: person.rb:13
msgid "Name: %{name}, Age: %{age}"
msgstr "Namae: %{name}, Nenrei: %{age}"

#: person.rb:14

msgid "%{name} has a child."

msgid_plural "${name} has %{num} children."

msgstr[0] "${name} ha hitori kodomo ga imasu."
msgstr[l] "%${name} ha %{num} nin no kodomo ga imasu."

TeroMm msgid OMeYaeTCst UCXOJAHOE COOOIIEHIe, & TErOM msgstr — II€PEBEIEH-
Hoe. TIpu HaMuuK CTPOKN msgid_plural HEOOXOAUMO BKJIIOUUTH OTAEIbHBIE CTPOKH
msgstr[i] BCOOTBGTCTBHM}:HpaBHHOhlPlural—Forms.LlHHEKCiJMMQHCHHETCH}H10CHO-
B€ BbIpakKeHUS Plural-Forms. B IaHHOM ciy4ae Ipu num ! = 1 UCHOJIb3yeTCs msgstr[1]
(coobiieHue ¢ CyeCTBUTETBHBIM BO MHOKECTBEHHOM YHUCJIE).

Wcroku cuaTakcuca mpaBuia plural-Forms clemyeT MckaTh B a3bike C. Kak Bu-
JIVIM, OH OITUPAETCs Ha TOT (hakT, uto OyJeBckue Boipaskernust B8 C Bosspatiator 0 win 1.

Nwmeiite B BULY, 4TO (DOPMBI €IHHCTBEHHOTO U MHOKECTBEHHOTO YHCa B 6OJb-
MO CTEIeHW 3aBUCAT OT S3bIKa. BO MHOIMX $3bIKaX €CTb HECKOJIBKO (DOPM MHO-
JKeCTBEHHOTO umcia. Hampumep, B OJTbCKOM CJIOBO «(aiiji» B eIUHCTBEHHOM UYHC-
Jie 3anuchiBaeTcs Kak «pliks. Eciim KoimuecTBO 9K3eMILISIPOB 3aKaHIMBAECTCS HA 2,
3 u 4, To BO MHOKecTBeHHOM wuciie numercst «pliki», a Bo Bcex ocTaqbHBIX cayda-
ax — «plikéw».

[ToaToMy /7151 TOJTBCKOTO I3blKa MPABUJIO Plural-Forms BBIIVISIUT TaK:

Plural-Forms: nplurals=3; \

plural=n==1 ? 0 : \
n%l10>=2 && n%10<=4 && (n%100=20) 2 1 : 2;

3arosioBok aita — He mycrast popMasbHOCTb. OCOOEHHO Ba)KHBI Pa3/ieJibl Content -
Type U Plural-Forms. HpI/I ITOJIb30BaHUN yTI/IJIHTOI?’I msginit OHU BCTABJIAIOTCSA aBTOMa-
TUYECKH, B TPOTUBHOM CJIy4ae HeOOXOAUMO 106ABUTH UX BPYUHYIO.

3akoHuuB paboTy, HEPeBOYUK IOChLIAeT (haiiibl 06paTHO pazpaboTInKy (MU BbI
caMU BO3BPAIIAETECH K POJIU Pa3paboTInKa).

Daiisbt myapp . po, MOJTyYEeHHbIE OT TIEPEBOAYMKOB, TIOMEIAIOTCS B COOTBETCTBYIO-
1iMe KaTajaoru (BHyTpU KaTasora myapp/po). Hanpumep, dppanilysckyio Bepcuio ciefio-
BaJsio GbI TOMECTUTD B KATAJIOT myapp/po/ fr/myapp.po, HEMEIKYIO — B KaTaJIOT myapp/
po/de/myapp.po U T. .

3aTeM BBITIOJHNUTE KOMAH/Y rake makemo. OHa peoGpasyer PO-gaiinsr B MO-(aii-
el CrenepupoBanibie MO-daiinbl OyayT TIOMEIEHbI B KaTajlor myapp/data/locale/
(B KOTOPOM €CTb ITO/IKATAJIOTH JIJIS1 KAXK/I0TO S3bIKA).



Takum O6p3.30M, OKOHYaTeJIbHaA CTPYKTYPpa JepeBa KaTaJ0rOB BBITJIA/IUT TaK:
myapp/
Rakefile
person.rb
po/
myapp.pot
de/myapp.po
fr/myapp.po
ja/myapp.po
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data/
locale/
de/LC_MESSAGES/myapp . mo
fr/LC_MESSAGES/myapp .mo
ja/LC_MESSAGES/myapp.mo

[TepeBos 3aKOHUEH, MOKHO ITPOTECTUPOBATH TpuMep. Ho npeaBapuTtebHO coemy-
€T yKas3aThb, /e nckatb MO-daiisibl 1 /1719 KaKOH JIOKAJIW TTPOBOJUTCS TECTUPOBAHUE.
YcranoBuM niepeMeHHbIE OKPYKEHUST GETTEXT_PATH M LANG, 3aITyCTUM TIPOTPAMMY U T10-
CMOTPUM, YTO OHA BBIBEJIET.

export GETTEXT_PATH="data/locale"
export LANG="7ja_JP.UTF-8"
ruby person.rb

ITporpaMma BBIBOAUT JIOKAJIU30BaHHBIE COOOIEHKS B COOTBETCTBUN CO 3HAYEHU-

€M TTepeMeHHO LANG.

4.3.4. Mpouyme 3ameyaHus
Ec/mm BBl paciipocTpamseTe BMECTE CO CBOEH IIPOrPaMMOil CLIPABOYHUKI COOOIIEHHMIA, TO
Jiydiire codpaTh MakeT ¢ moMoIbio cucteMbl RubyGems wiiu 6ubmorexu setup. rb. Jlo-
MTOJTHUTETHHYT0 WH(MOPMAIIHIIO 1T0 3TOMY TIOBO/Ly BBI HalijieTe B paszese 17.2.

Ipu ycranoske makera, cobpannoro RubyGems, cipaBoutuku coobImeHuii Komm-
PYIOTCS B KaTaJIOTH BUA:

(gem-packages-installed-dir) /myapp-x.x.x/data/locale/

Taxwe KaTaJorH ysKe BKIIOYEHBI B IyTh MOUCKA /1T GUOIMOTERY get text, MOITOMY
Ballia mporpaMmma Oy/IeT JIOKaIH30BaHa faxe 6e3 IBHOI yCTaHOBKU TIEPEMEHHO OKPY-
JKEHUsI GETTEXT_PATH.

B caryuae cO0pKu makeTa ¢ ToOMOIIbi0 GUOIHOTEKY setup . rb CIIPABOYHUKHI COOOIIIE-
HIH TIOMETAIOTCST B KaTayloT (system-dir) /share/locale/. VI B 3TOM cirydae JIOKaIn-
3aI¥ist IOCTUTAeTCsT 6e3 YCTAHOBKY TIEPEMEHHON GETTEXT PATH.

Hanmomuum, uto onucannas 6ubinoreka He ABAsAETCs 00epTKON Habopa yTHIUT
gettext ot GNU. Orako ¢hailibl cOOOIIEeHI COBMECTHMBI, TIO3TOMY TIPH JKEJTAHUH BbI
MOJKeTe TT0Th30BaThCs cpesicTBaMu conpoBoskaenrs GNU. [TorsiTHO, 4TO BO BpeMsI BbI-
MOJIHEHMSI TIPOTPAMMBbI BCE 9TH HHCTPYMEHTBI He HYKHBI, TO €CTh TT0JIb30BaTe b He 0051-
3aH UX YCTAHABJIUBATDH HA CBOI KOMITBIOTEP.

3aknoyeHre
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4.4. 3aknoyeHue

B sr0i1 ry1aBe Mbl PacCMOTPENIN OJIMH U3 CAMbIX CJIOKHDBIX aCIIEKTOB IPOrPaMMUPOBa-
HI — npobaeMy HHTEpHAITMOHAIM3AIINY Koz, [1pn 5TOM HaMm TTOHA00MIICSA MaTepralt
U3 IBYX NpPEbLAYIIUX IJIaB, TaK KaK HHTEPHALIMOHAMN3AIUS TECHO CBSI3aHa CO CTPOKA-
M 1 PETYJISIPHBIMU BBIPA/KEHISIMU.

Mbr Buzesn, uto B Ruby HekoTopble 3aga4m pemaioTest IpocTo Graroaapst Haju-
410 OMOIMOTEKH jcode U COMYTCTBYIOIUX UHCTPYMEHTOB. 3a0AHO MbI II03HAKOMU-
Jch ¢ HabopaMu cuMBOJIOB BooO1ie u ¢ Habopom Unicode B yactHocTH.

MbI y3Ha/I, 4TO PEryJ/IsApHble BbIPasKeHM B O0LIEM C/Iydae JIydlle I10/epsKiBa-
10T Unicode, gem cpencTBa paGOTEL CO CTPOKAMH, @ TAKKE PACCMOTPEIN METOBI pack 1
unpack € TOYKHU 3peHHsl I0JE3HOCTH A1 Manunyauposanus Unicode-cTpokamu.

Haxkoner, Mbl ZOBOJIBHO IIOAPOOHO OCTaHOBUJINCH Ha CIIPABOYHUKAX COOOILEHMUI.
MBI TTIOHSIH, TS 9ETO OHKM HYKHBI, KAK X CO3[aBaTh U MOAAEPKNBATD.

JleTaibHO PacCMOTPEB BOIIPOC O CTPOKAX M PETYJIsAPHBIX BHIPAsKEHUAX, BEPHEMCS Ha
rIaBHyIo opory. [J1aBa 5 HocBsIeHa YMCIeHHOMY aHaIn3y B sA3bike Ruby.



Fnaea 5. YUncnennsbie meroabl

leascovt [unenwvt [lapramenma | sadasanu mue sonpoc: <A ckajcume,
mucmep B366uodnc, ecau 8oL 3anoxcume 6 My MAWURY HEBEPHbLE YUCLA, MO
noayuume npasuivhvlil pesyavmam?s He mozy dasxce npedcmasums cebe, Ha-
CKOILKO U3BPAULEHHO QOJIHCEH MBICIUMD YEN08EK, 3A0AWULL MAKUE 60NPOCHL.
Yapavs b66uoic

Yucsa — caMblii TIEpBUYHBIA TUII JAHHBIX, €CTECTBEHHBIH /15 JTI000r0 KOMIIbIOTEpPA.
ITpuzeTcst CUTBHO MOCTAPaThCst, YTOOBI HAWTH TaKyto 00JIaCTh 3HAHMUS, B KOTOPOil HET
MecTa yrcjaaM. Byzib Bbl GyXTaqTepoM I KOHCTPYKTOPOM BO3/yXOILIABATEIbHBIX all-
naparos, 6e3 unces BaM He 000UTHCh. B 3T0il riiaBe MbI 00CYIMM Pas3JIHuHbIE CIIOCOObI
006paboTKH, IpeobpasoBaHus U aHAIN3A YUCTOBBIX JAHHbBIX.

Kak u Bestkuii coBpeMeHHbIH s13bIK, Ruby mpekpacto ymeer paborars ¢ JiroObIME
yrcJaMK — KakK LeJbIMU, TaK U C IJIaBalolleil TouKoii. B HeM ecTb 1oJIHBINH HAOOP 0K-
JIaeMbIX MaTeMaTHYeCKUX OIepaTopoB U (DYHKIIMIL, a BMECTE C TeM U KOe-KaKue MPUsT-
HblI€ CIOPIIPU3bBL: KJIACCHI Bignum, BigDecimal U Rational.

[ToMUMO CPEACTB AJISI MAHUILYJIAIMK YACTAME, MMEIOIIUXCSA B CUCTEMHOI 1 CTaH-
JapTHOI 6O IMOTEKAX, MBI PACCMOTPHUM OoJiee crelupuyeckue TeMbl (TPUTOHOMETPHS,
MaTeMaTHYeCKUI aHalu3 1 CTaTUCTUKA ). [IprMepsl IIpUBeaeHsl He TOAbKO A/ CIIPaB-
KU1, HO ¥ Kak 00pasIbl KoJa Ha asbike Ruby, miumiocTpupyiomue IpUHIIIbL, U3J10KeH-
HBIE B IPYTUX YACTAX KHUTHL.

5.1. MpepcTtaBnexnue uncen B 93bike Ruby

Ecau BbI 3HAKOMBI C JIIOOBIM JPYTUM SA3BIKOM ITPOTpaMMUPOBaHMsA, TO IIPEACTABJICHNEC
quceJsl B Ruby HE€ BBISOBET Yy BaC HUKAKOI'O yJAMNBJICHUS. O0bBeKT Kiacca Fixnum MOKET
IIpeACTaBJIATD YMCJIO CO 3HAKOM HJIN 6e3 3HaKa:

237 # Ymucio 6e3 3HaKa (IOJOXUTEJILHOE) .
+237 # To ®Xe, YTO ¥ BHIE.
=237 # OTpuuaTenbHOe YUCIIO.

Ecau yucno JJIMHHOE, TO MEXIYy J0OBIMUI LlI/I(bpaMI/I MOJKHO BCTaBJIATDH 3HAK 11O/ -
YEPKUBaHUA. ITO cAeJ1aH0 UCKJIIOYMUTE/JIbHO /1A yJIO6CTBa, Ha 3HaYCHNM KOHCTAaHTbI HI-
Kak He ckasbiBaeTcd. OObIYHO IMOIYEPKU BCTABJIAIOTCA B T€ K€ MECTa, I/l 6yXI‘aJIT€pr
BCTaBJIAIOT HpO6e]IbII

1048576 # Ymcio B OOBIYHOM 3aluCu.
1.048_576 # To Xe caMoe 3Ha4deHue.

L] 159

[lesbre uncTa MOKHO TIPECTABIATE M B IPYTHX CHCTEMaX CYMCJIEHM (TI0 OCHOBA-
Huto 2, 8 u 16). /7151 aTOTO B HaUase ctaBsaTcs npeduKes 0b, 0 1 0x COOTBETCTBEHHO.

OcHOBHbIE ONEPaLMK HAf YUCTIAMM

0b10010110 # IIBOMYHOE.

0bl1211 # Ommbka!

01234 # BoceMepnuHOe (OCHOBaHMEe 8).

01823 # Ommbka!

Oxdeadbeef # llecTHamaTepuyHoe (OCHOBaHme 16).
0xDEADBEEF # To xe camoe.

Oxdeadpork # Ommbra!

B uncnax ¢ mraBatoreil TOUYKOM gecaTUUHAS TOYKA JOKHA TIPUCYTCTBOBATD, a 110~
KasaTeJib CTeIIeH, BOBMOKHO CO 3HaKOM, HeoOsA3aTeIeH:

3.14 # Ymcmo M, OKPYTJIEHHOE MO COTHX.

-0.628 # -2*pi, nomenenHoe Ha 10, OKPYTJIEHHOE MO THCSUHBX .
6.02e23 # 4Ywmcrio ABOTAmpo.

6.626068e-34 # IocTosiHHas IInaHKa.

B kmacce Float ecTh KOHCTAHTBI, OTIPE/IESIONNE MUHUMAJIbHBIE 1 MAKCUMAJbHbIE
3HAYEHUST YUCEJ C TJIaBalolieil Toukoit. OHM MantmHHO3aBUCUMBL. BOT HEKOTOpbIE Ha-
nboJjee BaKHbIE:

Float::MIN # 2.2250738585072e-308 (Ha KOHKDPETHOM MalMHe)

Float::MAX # 1.79769313486232e+308
Float::EPSILON # 2.22044604925031e-16

5.2. OCHOBHbIe OnepaLumn Hag, Yucnamm

OG6bIuHbBIE OTIEPAIINHT CIIOKEHVS, BIYUTAHUSA, YMHOKEHUS U fesienns B Ruby, kak v Bo
BCEX PACIIPOCTPAHEHHBIX SI3BIKAX MTPOTPAMMHUPOBAHUS, 0003HAYAIOTCS OTIEPATOPaMHE +,
-, *, /. OmepaTopbl B GOJIBITIMHCTBE CBOEM PEAT30BaHbI B BUIE METOAOB (U IOTOMY MO-
TYT OBITH TIEPEOTIPEIETEHBT ).

Bossenenue B crernierb obo3Hayaercs onepatopom * ¥, kak B si3bikax BASIC u FOR-
TRAN. Ora onepanus MoAUNHSAETCHS OOBIYHBIM MaTEMaTHYECKUM [IPABHIIAM.

a = 64**2 # 4096

b = 64**0.5 # 8.0

c = 64**( # 1

d = 64**-1 # 0.015625

[Tpu reteHrn OJIHOTO TIEJIOTO YUCJIa Ha IPYTOe IPOOHAST 4acTh Pe3yJibrara 0TOpachl-
Baercst. ITo He oIMbKa, Tak U 3ayMaHo. ECi BbI XOTHUTE MOJIYYUTh PE3YJIbTAT C I1a-
BarolIell TOUKOii, 103a60TETECH O TOM, YTOOBI XOTsI ObI OAUH U3 OIIEPAHL0B ObLI YHCIOM
C IJIABAIOIEeN TOUKOI.

3/ 3 # 3
5/ 3 #1
3/ 4 # 0
3.0 / 4 # 0.75
3/ 4.0 # 0.75
3.0 /4.0 # 0.75
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Ecu BB paGoTaere ¢ epeMeHHbIMU U COMHEBAETECh OTHOCUTENIBHO MX THIIA, BOC-
MOJIB3YNTECH TIPUBE/IEHUEM THIIA K Float WJIM METOJIOM to_f:

z = x.to_f /vy
z = Float(x) / v

Cwm. takske pasnen 5.17 «IlopaspsiiHbie omepanuy Hajl YuCTaMIT».

5.3. OkpyrneHue Yyucen ¢ nnasaioLLeil TOYKON

Kupx: Kaxue, vt z060pume, y nac wamncot iopamvcs omcoda?
Cnox: Tpyono ckasamv mouno, kanuman. Ipubausumenvio 7824.7 x 00HoMy.
Cmap Tpex, <Muccus munocepoust»

MeTton round OKPYTJSIET YUCJIO € TIITABAIONIEH TOUKOM 70 T1eJI0T0:

pi = 3.14159

new_pi = pi.round # 3
temp = -47.6

temp2 = temp.round # -48

WHora 6b1BaeT Hy;KHO OKPYTJIUTD HE JI0 TIEJIOT0, a 10 33/[AHHOTO YHCJIa 3HAKOB T10C-
Jie 3aTATol. B TakoM cirydae MOKHO BOCHOJIB30BAThCS (DYHKIIUSAMH sprint £ (KOTOpas
yMeeT OKpPYTJISITh) U eval:

pi = 3.1415926535

pi6 = eval (sprintf("%8.6f",pi)) # 3.141593
pi5 = eval (sprintf ("%$8.5f",pi)) # 3.14159
pid = eval (sprintf ("%8.4f",pi)) # 3.1416

ITO He CIAUIIKOM KpacuBo. [ToaToMy MHKaTCympyeM 06a BbI30Ba (GYHKINN B Me-
TOJI, KOTOPBIH T06ABMM B KJTacc Float:

class Float

def roundf (places)

temp = self.to_s.length

sprintf ("$#{temp}.#{places}f",self).to_£f
end

end

WHoraa Tpebyercst OKPYIJIATh 10 [EJI0To mo-Apyromy. TpajguiiioHHoe OKpyTIeHue
n+0.5 ¢ M3GBITKOM CO BPEMEHEM TIPUBOIUT K HEOOIBITIM OMMOKaM; BEb n+0 . 5 BCe-Ta-
K1 GJTVIKE K n+1, 9eM K n. ECTh IpyTOe coTIatienie: OKpyTJIsaTh 0 OIMKANHTIEro 4eTHO-
IO YKCJIa, €CJIU APOOHAs 4acTh PaBHa 0. 5. JIJist peayiu3aiuu TaKoro MpaBujia MOXKHO Obl-
J10 GBI PACHTPUTH KJAace Float, 106aBUB B HETO METOJ[ round2:

class Float

def round2
whole = self.floor

Okpyrnexue yncen ¢ NaBaKoLLEN TOYKON

fraction = self - whole

if fraction == 0.5
if (whole % 2) == 0
whole
else
whole+1
end
else
self.round
end
end
end
a = (33.4).round2 # 33
b = (33.5).round2 # 34
c = (33.6).round2 # 34
d = (34.4).round2 # 34
e = (34.5).round2 # 34
f = (34.6).round2 # 35

BuiHO, 4TO round2 OTIIMYAETCS OT round TOJBKO B TOM CJIydae, KOT/a IpoOHast 4acTh
B Tounocty pasHa 0.5. OTMeTnM, Ketatu, uto 4ncyio 0.5 MOKHO TOYHO TPEACTaBUTH B
JIBOMYHOM BH/Ie. He Tak OUeBH/IHO, UTO 9TOT METO/I TIPABUJIBHO PabOTAET ¥ JJIst OTPHUIA-
TesIbHbBIX urcest (mompobyiite!). OTMeTnM elie, 4To CKOOKK B TaHHOM CJIydae Heobsi3a-
TEJIbHBI U BKJIIOUEHBI B 3aITUCh TOJBKO JJIsI YI0OCTBA BOCIIPUSITHSL.

Hy a ecsin Mbl XOTUM OKPYIJIATD /10 33JaHHOIO YMCJa 3HAKOB 110CJIe 3alTOH, HO
MIPU 9TOM HCTIOJIB30BATH METOJT «OKPYTJIEHUS /10 4eTHOTO» ? Torma HysKHO 106aBUTH B
KJIacc Float TaKKe METOJ roundf2:

class Float

# Omnpenernenue round2 Takoe Xe, KakK U BHIIE.
def roundf2(places)

shift = 10**places

(self * shift).round2 / shift.to_f
end

end

= 6.125
= 6.135
= a.roundf2 (a) # 6.12
= b.roundf2 (b) # 6.13

KoX oo

Y MeTo/10B roundf U roundf2 eCTh OTpaHIUeHe: GOJIBIIIOE YHCIIO ¢ TIaBaAIoNIe Tou-
KOW MOJKET CTATh HEMPECTABUMBIM ITPU YMHOKEHIN Ha 60uibiiTyTo crerenb 10. Ha ator
caydaii caesoBaso 6ol MPeLyCMOTPETh TPOBEPKY OMMOOK.
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5.4. CpaBHeHue yucen ¢ NNaBaloLEn TOYKON
Heqaano, HO (l)aKTZ B KOMITIbIOTEPE YHnCJjia C HnaBanmeﬁ TOYKOU TIPEACTAaBIAIOTCA HE-
TOYHO. B ujeanbHoM Mupe ciepyonuii Ko/ HaredaTaa Obl «/la», HO Ha BCeX MalliHaX,
T/le MbI €T0 3allyCKaJI, ITeYaTaeTCA «HET»

x = 1000001.0/0.003

y = 0.003*x

if y == 1000001.0
puts "ma"

else
puts "HeT"

end

OO0bsicHsIeTCs DTO TeM, YTO /ISl XPAaHEHUsI YMCJIa C ILIaBaloleil TOUKOl BblIeJIeHO
KOHEYHOE YNCJI0 OUTOB, a € OMOILBIO J1I060r0, CKOJIb YIOAHO GOJIBILOr0, HO KOHEYHOIO
urcsTa GUTOB HEJb3sI TIPEACTABUTD TIEPHOIMUECKYTO AECATHUHYTO APOODb ¢ GECKOHEUHBIM
YKCJIOM 3HAKOB I10CJIE 3AIISITOM.

W3-3a 97011 HEYCTPAHUMOI HETOYHOCTH ITPY CPABHEHNHU YNCET C TJIABAOIIEeH TOUKOM
MBI MOKEM OKa3aThCs B CUTyaIuu (IIPOIEMOHCTPUPOBAHHON BBITIIE ), KOT/IA C TIPAKTAYEC-
KO TOYKM 3PEHMs JIBA YMCJIa PABHBI, HO aliiapaTypa YIIpsiMO CYUTAET UX PA3TUUYHbBIMHU.

Huske nokasaH 1pocToii criocod BbIIOJIHEHKs CPABHEHUSI € <IIOIPABKOI», KOI/Ia YKC-
JIa CYUTAIOTCSI PABHBIMIE, €CJIU OTJIMYAIOTCA He GoJiee yeM Ha BEJINUYHHY, 3aaBaeMyIo [IPO-
rPaMMUCTOM:

class Float
EPSILON = le-6 # 0.000001
def ==(x)
(self-x).abs < EPSILON

end

end

x = 1000001.0/0.003

vy = 0.003*x

if y == 1.0 # Ionb3yeMCsi HOBBM OIIepaTOpOM ==.
puts "ma" # Temepn mnedaTtaercs "ma'".

else
puts "HeT"

end

B 3aBUCHMOCTH OT CUTYaI[M{ MOXKET MMOHA00UTHCSI 3a/[aBaTh Pa3Hble MOTPEITHOC-
Tu. JIJIs1 3TOTO OIpe/iesiuM B KJlacce Float HOBBINA MeTO/ equals?. (ITpu Takom BbibOpe
UMEHU MBI U36€KIM KOH(DIUKTA CO CTAHIAPTHBIMU METOMIAMU equal? U eql?; MOCHE-
HUH, KCTaTH, BOOOTIE HE CIEAYET TTEPEOTIPEEIISATH ).

class Float

EPSILON = le-6

1 5 O N BIER

Bcraska pasnennteneit npu GOpMATUPOBAHUM YMCEN

def equals?(x, tolerance=EPSILON)
(self-x).abs < tolerance
end

end

flagl = (3.1416) .equals? Math::PT # false
flag2 = (3.1416) .equals? (Math::PI, 0.001) # true

MoO3KHO TakKe BBECTH COBEPIIEHHO HOBbII OIepaTop st NPUOIUKEHHOTO CPaBHe-
HUs1, HA3BaB €ro, HallpuMep, =-~.

WwMeiiTe B BUAY, 4TO 9TO HEJIb3sI HazBaTh HACTOSIIMM penieHueM. [Ipu mocieno-
BaTeJIbHBIX BBIYMCACHUSX IOIPEIIHOCTh HaKamnBaercs. Eciu BaM COBEpPIIEHHO He-
00XOZMMBI YUCJIA € IJIABAIOMIEN TOYKOM, CMEPUTECH ¢ HETOUHOCTAME (CM. TAKKe pas-
nesint 5.8 1 5.9).

5.5. ®opmartupoBaHue yucen g BbiBOAA

[L7151 BbIBOJIA umMCIIa B 33/1aHHOM (popMaTe IPUMEHSIETCS MeTO/] print £ U3 MOALYJId Kernel.
OH TPaKTHYECKU He OTIIMYACTCS OT OHOMMEHHOU (DYHKIIMN B CTaHAAPTHOI OMOImoTe-
ke C. [lonmomauTenbHyto THOOPMAIIUIO CM. B IOKYMEHTAIIUN TI0 METOLY printf.

x = 345.6789

1 =123

printf("x = %$6.2f\n", x) # x = 345.68
printf("x = %9.2e\n", x) # x = 3.457e+02
printf("i = %5d\n", 1) # 1= 123
printf("i = %05d\n", 1) # 1 = 00123
printf("i = $-5d\n", 1) # 1 =123

LITO6I)I COXPaHUTDb pe3yJibTaT B CTPOKE, a HE Te4YaTaTb €ro HEMEAJIEHHO, BOCIIOJIb-
3yliTech MeTOIOM sprint f. [Tpu ciemyroriem oOpalieHI BO3BPAIIAeTCsT CTPOKA:
str = sprintf("%5.1f",x) # "345.7"

Haxowner, B ksacce String €CTh METOZL %, PeIIAONINiL Ty ke 3azaqy. CieBa oT 3HaKa
% JIOJIKHA CTOSATD (popMaTHasd CTPOKa, a CIIpaBa — eIMHCTBEHHBI apryMeHT (M1 Mac-
CUB 3HAUEHWH ), pE3yJIbTaTOM SIBJISIETCST CTPOKA.

Q

# Tlopsimok BH3OBa: 'dopMaT % 3HadYeHue'
str = "%5.1f" & x # "345.7"
str = "%6.2f, %05d" % [x,1i] # "345.68, 00123"

5.6. BcraBka pasgenuteneii npu ¢GopmaTMpoOBaHUM YnCen

BosmoskHo, ecTh 1 6oJiee yaubie CIIocoObl I0OCTHYb 1[eJIH, HO TIPUBEICHHbII HUKE KO/l
paboTaer. Mbl HHBEPTUPYEM CTPOKY, 4TOObI OBLIO y00HEE BBIIOJHATH II100AIbHYTO 3a-
MEHY, @ B KOHI[e UHBEPTUPYEM €€ €llle Pas:

def commas (x)

str = x.to_s.reverse
str.gsub! (/([0-9]1{3})/,"\\1,")
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str.gsub(/,$/,"") .reverse
end

puts commas (123) # "123"
puts commas (1234) # "1,234"
puts commas (12345) # "12,435"
puts commas (123456) # "123,456"
puts commas (1234567) # "1,234,567"

5.7. PaboTa c oyeHb 00AbLLIMMM YUCIAMU

Ynpasnsamv maccamu éce pasro umo ynpasisamo HeMHOZUMIL
0€J10 8 YaAcmsX U 8 HUcJe.
Cyno-I3v1"

[Tpu Heob6xoaumocTn Ruby 1103Bossier paboTaTh ¢ MPOU3BOJIBLHO OOJNBIINMU HETBIMU
ypcaamu. [lepexon oT Fixnum K Bignum IPOM3BOAUTCS aBTOMATUYECKH, TPO3PAYHO JIJIsT
nporpaMMucTa. B ciieyioriem paszesie pe3yJibraT OKa3bIBAeTCsl HACTOIBKO OOJIBIINM,
4To 1peobpasyercs U3 00beKTa Fixnum B Bignum:

numl = 1000000 # Ommu Mmoo (10**6)
num?2 = numl*numl # Ommu Tpwimmon (10**12)
puts numl # 1000000

puts numl.class # Fixnum

puts num2 # 1000000000000

puts num?2.class # Bignum

PasMmep Fixnum 3aBUCUT OT MAITMHHOIN apXUTEKTypbl. Boraucienust ¢ obbexTaMu
Bignum OrpaHUYEHbI TOJIBKO 00BEMOM TAMSITH U ObICTpozeiicTBHEM mpolieccopa. Ko-
HEYHO, OHU TIOTPEOJISTIOT GOJIbINE MAMSITU 1 BBIMOJHSIIOTCS HECKOJIBKO MEJIJIEHHEE, TEM
He MeHee OTepaluy Hajl 04€Hb OOIBITUMU MEeJTbIMU (COTHU 3HAKOB) PeasIbHBbL.

5.8. Ucnonb3oBaHue knacca BigDecimal

Crangaprias 6ubsmoTeka bigdecimal 103BoJsIET PAbOTATh ¢ APOOSIMU, UMEIOIUMEI
MHOTO 3Hayanux mudp. Yucaio XpaHuTces: Kak MaccuB gD, a He 1peodpasyeTcst B ABO-
U4YHOE NpejcraBienne. TeM caMbIM JOCTHKUMA IIPOU3BOAbHASA TOYHOCTD, €CTECTBEHHO,
[[EHOU 3aMe/IEHIsT PaOOTHL

Yr00bl OLIEHUTH IPEUMYILECTBA, PACCMOTPUM CJIEAYIONIUI IIPOCTON (hparMeHT KO-
J1a, B KOTOPOM HCITOJIb3YIOTCSI YHCJIa € TTaBatoIiell TOUKOii:

if (3.2 - 2.0) == 1.2

puts "paBHH"
else

puts "He paBHH" # IleyaTaeTcss "He paBHH"!
end

* Tpakrat «VckyccTBO BOWHBI».

B moso6HoIi cuTyaru Ha OMOIIb IPUXOANT KJIace BigDecimal. OQHAKO B CiIydae
GECKOHEYHBIX NEePUOANYECKUX Apobeil mpobiema ocTaercs. Ipyroii moaxom obcysxia-
ercs B paszesie 5.9 «Pabora ¢ paiimoHaIbHBIMK YUCTAMU>.

O6bekT Bighecimal uHumMagnsupyercst crpokoit. (O6bexTa Tmna Float GbIIO ObI
HEJI0CTATOYHO, TTOCKOJIBKY MOTPEITHOCTD BKPasIach ObI €llle [0 Hadaua KOHCTPYUPOBa-
HUS BigDecimal.) MeTox BigDecimal 3KBWBaJE€HTEH BigDecimal.new; 9TO €Ille OJUH
0co0BbIil ciIyyaii, Korma nMs METo/Ia HauMHAeTCsI ¢ IPOoIucHOi OyKkBbL. [ToanepikuBaror-
cs1 00bIUHbBIE MAaTEMAaTUYECKIIe ONepaluy, HaupuMmep + 1 *. OTMeTHM, 4TO METOJ to_s
MOJKET IPUHUMATh B KauecTBe apaMerpa (OpMaTHYIO CTPOKY. JOMoJHUTENbHYIO MH-
dbopmaruio Bbl Haiiziere Ha caiite ruby-doc.org.

require 'bigdecimal’

Vcnonb3osarue knacca BigDecimal

X = BigDecimal ("3.2")
y = BigDecimal("2.0")
z = BigDecimal ("1.2")

if (x - vy) ==z
puts "paBHH" # IlewaTaeTcs "paBHH"!
else
puts "He paBHH"

end

a = x*y*z
a.to_s # "0.768E1l" (mo yMoOIYaHMD: HaydHas HOTAIMs)
a.to_s("F") # "7.68" (ObHYHAasT 3amnch)

Eciu HeoOX0AMMO, MOKHO 3a/1aTh YMCJIO 3HAYALITUX udp. Metoj precs Bo3Bpaiia-
€T 9Ty I/IHC];)OpMaI_[I/IIO B BH/I€ MaCCHBa, COAEPIKAIIETO /IBa YMNCJIa: KOJINYECTBO NUCITOJIb30-
BaHHbBIX 0ANTOB U MaKCHMaJIbHOE YMCJIO 3HAYANIUX HU(P.

X = BigDecimal ("1.234",10)
vy = BigDecimal ("1.234",15)
X.precs # [8, 16]
y.precs # [8, 20]

B Ka}KZLHﬁ MOMEHT YN CJIO UCITOJIb30BAaHHDBIX 6aﬁTOB MOJKET OKa3aTbCA MEHbIIIEe MaK-
CUMaJIbHOTO. MaKCI/IMyM MOJKET TaKKe OKa3aTbCA 6OJIbI_He 3aIlIpOMICHHOTO BaMM (1'[0-
CKOJIbRY BigDecimal IIbITAETCS OIITUMU3NUPOBATDH UCITOJIb3OBaHHE BHyTpeHHeﬁ HaMHTI/I).

VY 0ObIYHBIX OIepalyii (CI0KeHIe, BRIUNTaHKe, YMHOMKEHIE 1 JeJIEHNE) eCTh Bapy-
AHTBI, IPUHUMAIOIIME B KAYECTBE JIOTIOJTHUTEIbHOTO TTapaMeTpa Y1CJI0 3HAYAIINX [pP.
Ecyu pesyJisraT copiepsKuT OOJIbliie 3HAYaIuX 1udp, 4eM yKa3aHo, TIPOU3BOIUTCSI OKPYT-
JICHHE 10 3aIaHHOTO YH1CJia 3HaKOB.

a = BigDecimal ("1.23456")
b = BigDecimal ("2.45678")

# B xoMmMeHTapusx "BigDecimal:objectid" omymeHO.
c = atb # <'0.369134E1',12(20)>
c2 = a.add(b,4) # <'0.3691E1',8(20)>
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d = a-b # <'-0.122222E1"',12(20)>

d2 = a.sub(b,4) # <'-0.1222E1',8(20)>

e = a*b # <'0.3033042316 8E1',16(36)>

e2 = a.mult (b,4) # <'0.3033E1',8(36)>

£ =a/b # <'0.5025114173 8372992290 7221E0',24(32)>
f2 = a.div(b,4) # <'0.5025E0"',4(16)>

B knacce Bigbecimal onpe/iesleHO U MHOTO APYyTrux GyHKIMIA, Hanpumep floor, abs
u T. 1. Kak 1 creoBasio 0:kuaaTh, IMEIOTCS OTIEPATOPHI $ U * *, a TAaK’Ke OIepaTOpPhI CPaB-
HeHust, K npumepy <. OrnepaTop == He yMeeT OKPYTJISITh CBOU OIEPaH/Ibl — 9Ta 00s13aH-
HOCTD BO3JIaraeTcsl Ha IPOrpaMMUCTA.

B Mozysie BigMath oTipesiesieHbl KOHCTAHTBI E M PT € TPOU3BOJIbBHON TouHOCTBIO. (Ha
CaMOoM JieJie 9TO METO/Ibl, @ He KOHCTAHTBL.) Tam ke onpeiesienbl HYHKIMK sin, cos, exp
7 TIP.; BCE OHM MPUHUMAIOT YHCJIO 3HAYAINX (P B KavecTBe mapaMeTpa.

Crenytonye nogGUOINOTEKN ABISIOTCSA TOTIOJHEHUAME K BigDecimal.

Monynb BigMath
MeTozbI 111 BEIYKUCIEHI MAaTPHULEL SIKoOu

bigdecimal/math
bigdecimal/jacobian

bigdecimal/ludcmp Moaysb LUSolve, pa3jiokeHre MaTpPUIbl B IIPOU3BE-
JleHNEe BEPXHETPEYTrOJbHON 1 HIKHETPEYTOJbHON
bigdecimal/newton MeTtonapl nlsolve 1 norm

B Hacrosieii riase sTu mogOMOINOTEKN He OMICHIBAIOTCS. [IJIst TOJIYyYeHIS IOTIOJI-
HUTEJIBHON MHbOpMaiu o6paTuTech K caiity ruby-doc.org nim soboMy moapobHOMY
CTIPABOYHOMY PYKOBOJICTBY.

5.9. Pabota c pauMoHanbHbIMK YUCaAMK

Kiacc Rational mosBosisier (BO MHOTUX CJIy4asix) IPOU3BOAUTD ONepaiuu ¢ ApoOIMU
¢ «6ECKOHEUHOIT» TOUHOCTBIO, HO JIUIITh €CJIM 3TO HACTOSIINE PAIHOHAJIBHBIE YHCIa (TO
€CTh YaCTHOE OT JIeJIEHUs JIBYX TIeJIbIX urces). K uppalmonaabHbIM YKcjiaM, HATIPUMep
T UJTU €, OH HEeTIPUMEHWM.

[l1s1 co3manms parimoHaJbHOTO YK CJIa MBI BBI3BIBAEM CITEITHATbHBIN METO/T Rational
(elle OAMH U3 HEMHOIX METOOB, MsI KOTOPOIO HAYUMHAETCSI C IIPOIUCHOM OYKBbI; 00bIY-
HO TaKye METOJIBI CJIYZKAT JIJIst TIPe0OPA3OBAHUS JAHHBIX WJIM MHUIIHATU3AIINN ).

r = Rational(1l,2) # 1/2 mwm 0.5

s = Rational(1l,3) # 1/3 mmm 0.3333...

t = Rational(1l,7) # 1/7 wim 0.14...

u = Rational(6,2) # "To xe camoe, uro" 3.0
7z = Rational(1,0) # Ommbra!

PESyJIbTaTOM onepanuu Ha/l ABYyMS PalilnOHaJIbHBIMU Y CJIaMU, KaK ITpaBUJIO, CHO-
Ba ABJIAETCA palluOHAJIbHOE YUCJIO.

r+t # Rational(9, 14)
r-t # Rational (5, 14)
r*s # Rational(l, 6)
r/s # Rational (3, 2)

L] o7

BepreMmcst k mpumepy, Ha KOTOPOM Mbl IEMOHCTPUPOBATIM HETOYHOCTH OTIepaIuit
HaJl YNCTAMHU C TITaBaronieil Toukoi (cM. paszaen 5.4). Huske MbI BBITIOTTHSIEM Te JKe /e
CTBUS HAJl PAITMOHATTBHBIMU, & HE BEIECTBEHHBIMI YHUCTAMK U TIOJy4aeM «MaTeMaTu-
YECKU O’KU/IA€MbIiT» PE3yJIbTaT:

X Rational (1000001,1)/Rational(3,1000)
v = Rational(3,1000)*x
if y == 1000001.0

[lepemHoxXeHe maTpuy,

puts "ma" # Temepnr monydaeMm "ma"!
else

puts "HeT"
end

KOHG‘-IHO7 ne mobas onepanys 1a€T palfuOHAJbHOE K€ YMCJIO B Ka4Y€CTBE PE3YJIb-
TaTa:

x = Rational(9,16) # Rational(9, 16)
Math.sqgrt (x) # 0.75
x**0.5 # 0.75
x**Rational (1,2) # 0.75

OI[HB.KO O6ubmoTeKa mathn B KaKOH-TO Mepe U3MEHAET 9TO IIOBEJAECHNE (CM. paszaest

5.12).

5.10. MepemHoXeHue maTpu,

Cranaprias 6ubaMoTeka mat rix MpeiHA3HauYeHa /st BLITOJTHEH WS OTIepalinii Ha/l Ync-
JIOBBIMU MaTpuiiamMu. B Hell onpesiesieHo /iBa Kacca: Matrix U Vector.

Curietyer Takske 3HaTh O TIPEKPacHOil 6ubIMOTEKE NATray, KOTOPYIO Hanucaa Maca-
xupo Tanaka (Masahiro Tanaka) — ee MoskHO HaliTi Ha caiite www.rubyforge.org. Xo-
Ts1 9Ta GUGIMOTEKA HE OTHOCUTCS K YUCJTY CTAaHaPTHBIX, OHA IMUPOKO U3BECTHA U OYEHb
nosiesna. ECiu Bbl IpebsAB/IsIETE TIOBBINIEHHBIE TPeOOBAHNS K OBICTPOAEHCTBUIO, HY K-
naetech B 0cOO0M MPE/ICTABIEHIH JIAHHBIX UJIH JKeJIaeTe BBIIOJIHATH ObIcTpoe Tpeobpa-
soBanune Dypoe, 06s13aTENIBHO O3HAKOMBTECH ¢ TUM MAKETOM. BIIpouem, 1u1st THITMYHBIX
NPUMEHEHUH CTaHAAPTHON OUOINOTEKN matrix JOJKHO XBATUTh, TOATOMY UMEHHO ee
MBI U PACCMOTPHM.

Yro6bl CO3aTH MATPHUILY, Mbl, KOHEYHO jKe, oOpataeMcst K MeToay kiaacca. Ciesnarh
9TO MOKHO HECKOJIbKUMU criocobamu. Camplii TIPOCTON — BBIZBATh METOJ Matrix. []
U TIEPEYUCIIUTh CTPOKU B BUJIe MAacCUBOB. Huske MBI 3alMCai BHI30B HA HECKOJIbBKUX
CTPOUKAX, HO, PA3BYMEETCST, ITO HEOOSI3ATENHHO:

m = Matrix[[1,2,3],
[4,5,6],
[7,8,911]

BMecTOo 9TOro MOKHO BbI3BATh METOJ, rows, IePeaB eMy MaCCUB MaCCHBOB (B TAKOM
cilyyae <«JIOIOJIHUTEeIbHbIe» CKOOKU HeoOxoauMmbl). Heobsg3aTe/IbHbII HapaMeTp copy,
10 YMOJIYaHUIO PaBHBIIL t rue, yKasblBaeT, HAJ0 JIM CKOIIMPOBATH [IepeJaHHbIe MACCHUBbI
WJI IIPOCTO COXPAHNTD Ha HUX CCBLIKK. OCTaBIIsAIiTE 3HAYEHIE £ rue, €CIN Hy/KHO 3aIllU-
TUTb MCXOHbIE MACCUBBI OT U3MEHEHUsI, U 3a1aBaliTe false, €CJIU HTO HECYLIECTBEHHO.
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rowl = [2,3]

row2 = [4,5]

ml = Matrix.rows([rowl,row2]) # copy=true

m2 = Matrix.rows([rowl,row2],false) # He KOIMPOBATH.

rowl[1] = 99 # Temepb M3MEeHUM rowl.

p ml # Matrix[[2, 3], [4, 5]]
p m2 # Matrix([[2, 99], [4, 5]]

Mo KHO 3a1aTh MATPHILYy U IIyTeM HePeYnCIeHUsT CTOIOIOB, €I BOCIOIb30BaTh-
¢S METO0M columns. EMy mapamerp copy He IepeJaercst, II0TOMY Y4TO CTOJIOIbI B JIIO-
6OM cJrydae pacIlerIsSoTCcsT, Tak Kak BO BHYTPEHHEM MPeICTaBIeHII MaTPUIIA XPaHHUT-
Cs1 ITIOCTPOYHO!

ml = Matrix.rows([[1,2],[3,4]1])
m2 = Matrix.columns([[1,3],[2,4]]) # ml == m2

HPGZ[HOJIaFaeTCH, YTO BCE MaTPpHUIIbI ITPAMOYTOJIbHBIE, HO 9TO HE IIPOBEPAECTCA. Ecm
BbI CO3/Ia/INTE MATPUILY, B KOTOpOf/i OTA€E/JIbHbIE CTPOKHW NJIN CTOJI6LIBI JJIMHHEE b0 KO-
poYe OCTaJbHBIX, TO MOJKETE IMOJTYUYUTHb HEBEPHbIEC NJIN HEOKNTAHHBIC PE3YJIbTAThI.

I{eKOTOprECHeuHaﬂbeKEManHubg0C06€H}K)KBaﬂpaTHbeKOHCprprKYNHIHpO-
mie. Tax, TOXK/IeCTBEHHYIO MaTPHUILy KOHCTPYHUPYET MeTo/l identity (MM €ro CHHOHUMBI
IWunit):

# Matrix[[1,0,0],[0,1,0],(0,0,1]]
# To xe camoe.
# To xe camoe.

iml = Matrix.identity(3)
im2 Matrix.I(3)
im3 = Matrix.unit(3)

Bosee o0muii MeToz scalar CTPOUT AUATOHAIBHYIO MATPHILY, B KOTOPOI BCe diie-
MEHTBI Ha IMArOHAIN OJUHAKOBLL, HO HEe 0043aTEILHO paBubl 1:

# Matrix[[8,0,0],[0,8,0],([0,0,8]]

Emute Gosee obmum sBiisieTcss MeTos diagonal, KOTOPbIA (hOPMUPYET AUATOHAIIb-
HYIO MaTPUILY ¢ ITPOU3BOJILHBIMU dJieMeHTaMU (SICHO, UTO TTapaMeTp, 3a1ai0Iuil pa3-
MEPHOCTD, B 3TOM CJIyyae He HyKeH).

dm = Matrix.diagonal(2,3,7) # Matrix([[2,0,0],([0,3,0],[0,0,7]]

sm = Matrix.scalar(3,8)

MeTton zero co3faeT HyJIeBYIO MATPUILYy 3a/[aHHON Pa3MepPHOCTH (BCe 2JIEMEHTHI
paBubl 0):
# Matrix[[0,0,01,[0,0,0],[0,0,0]]

IlonsiTHO, YTO MeTOABI identity, scalar, diagonal U zero CO3/11al0T KBaJ[paTHbIE
MaTpUILBI.

Yr06b1 co3maTh Marpuily pasmeproctu 1xN wim Nx1, BOConb3yidTech METOLOM
row_vector MM column_vector COOTBETCTBEHHO.
Matrix.row_vector(2,4,6,8) # Matrix[[2,4,6,8]]
Matrix.column_vector(6,7,8,9) # Matrix[[6],[7]1,[8],I[91]1]

zm = Matrix.zero(3)

a
b

K oTie/ibHBIM 9JIeMEHTaM MaTPHIIbl MOJKHO OOPAIaThCsl, yKa3biBask MHIECKCHI B KBa/I-
paTHbIX cKoOKax (06a MHAEKCA 3aKIIOUAIOTCS B OJHY Hapy cKoOoK). OTMETHM, 4TO He Cy-
niectByet Metoza [ ]=. ITo Toil ke mpuymrHe, 110 KOTOPOH €ro HeT B KJacce Fixnum: MaTpU-
1[bl — HeU3MeHsieMble OOBbEKThI (TaKoe perieHre ObLIO MPUHATO aBTOPOM OMOJIMOTEKN).

m = Matrix[[1,2,3],[4,5,6]]
puts m[1,2] # 6

Nupekcanus HaumHaetcs ¢ 0, kak u st MaccuBoB B Ruby. BosmoskHO, 210 11po-
TUBOPEYNT BallleMy OIbITY PaOOThI ¢ MATPUIIAMU, HO MHAEKcalys ¢ 1 B KauecTse ajib-
TepHATUBbI He IpeaycMoTpeHa. MOKHO peasn3oBaTh 3Ty BO3MOKHOCTH CaMOCTOSI-
TEJIbHO:

[lepemHoxXeHe maTpuy,

# HauBHBEII TIOOXOIN... He IOCTyIaiTe Tak!
class Matrix
alias bracket []

def [](i,3)
bracket (i-1,3-1)
end
end

m = Matrix[[1,2,3],[4,5,61,[7,8,9]]
p m[2,2] #5

Ha mepBbIit B3rJIsiT, 9TOT KO IOJKEH paboTaTh. BOMBITIMHCTBO omepanuii Hax Mar-
puiiaMu gaxke Oyer JaBaTh HPaBUJIbHBIN pPe3ysbrar MpH TaKoH uHaekcanuu. Tak B
yeM ke TpobsieMa’? B TOM, 4TO MBI He 3HAeM JieTajiell BHYTPEHHEH peaansainu Kiac-
caMatrix. Ecom B HeM /st TOCTYTIA K 9JIEMEHTAM MaTPHIIBI BCET/Ia UCTIOIBb3YeTCsT cO0-
CTBEHHBIH MeTo/ [ 1, TO Bee Oyner xopomo. Ho ecau rue-HuOyAb UMEIOTCS MPSMbIe
obpaliieHUsT K BHYTPEHHEMY MaCCUBY UJIH TPUMEHSTIOTCSI MHBIE OTITUMI3UPOBaHHbIE Pe-
HIEHUsT, TO BO3HUKHET OITHOKa. [109TOMY, PENTUBIIICEH Ha TAKOH TPIOK, BBI IOJIKHbI TIIA-
TeJIHHO TIPOTECTUPOBATH HOBOE TIOBEJICHNUE.

K tomy ke HeOOXOANMO UBMEHHUTh METOIBI row U vector. B HUX MHAEKCHI TOKE Ha-
yuHatoted ¢ 0, Ho MeTo/| [ ] He BbI3bIBaeTcs. S1 He IPOBEPSL, UTO elie IPUIETCI MOJIU-
umposaTtn.

MHoraa HeoOGX0UMO Y3HATh Pa3MEPHOCTh WU (hOpMY MaTpuilsl. Jljist aTOro ecTh
pasible MEeTO/1bl, HAIIPUMEP row_size U column_size.

MeToz row_size Bo3BpallaeT 4ncio CTPoK B MaTpuile. UTo kacaercst MmeTosa column_
size, TYT €CTh O/IHA TOHKOCTb: OH TIPOBEPSIET JINIIb pa3Mep mepBoii cTpoku. Ecin o ka-
KUM-JIH00 MPUIMHAM MATPHIIA HE TIPSIMOYTOJIbHASI, TO TIOJIyYeHHOE 3HaYeHne OeCCMbIC-
JeHHo. Kpome Toro, ToCKOJIbKY MeTO/I square? (IIPOBEPSIONINIA, SBJSETCS JIM MAaTPHUIIA
KBa/[PATHOM ) 0OPAIIAeTCs K row_size M column_size, €T0 PE3YJIBTAT TOKE HETH3ST CUH-
TaTb CTOIPOIIEHTHO HA/ICKHBIM.

ml = Matrix[[1,2,3],[4,5,61,[7,8,9]]
m2 = Matrix([[1,2,3],[4,5,6],[7,8]]

[
[
ml.row_size # 3
ml.column_size # 3
m2.row_size # 3
m2.column_size #3 (HEempaBUIIBLHO)
ml.square? # true
m2.square? # true (HeNmpaBUIIBLHO)

Pernts 9Ty MeJIKyI0 po0ieMy MOJKHO, HAIIPHMED, OIPE/IEINB METO/ rectangular?.

class Matrix
def rectangular?
arr = to_a
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7ol ||

first = arr[0].size
arr[l..-1].all? {Ix| x.size == first }
end
end

MoHO, KOHEYHO, MOAU(DUIMPOBATH METOJI square?, TAK 4TOOBI CHaYala OH IIPOBe-
PSUL, SIBJISIETCA JIM MaTPULA IPSIMOYTOJIbHOIL. B TakoM ciydae HysKHO OyaeT U3MEHUTh
MeTo/| column_size, YTOObI OH BO3BPAILAJ nil Jis HEIIPAMOYTOJBHON MaTPUIIBL.

J171s1 BBIpE3aHUsT YaCTH MaTPHUIThI IMEETCST HECKOIBKO METO/I0B. MeToI row_vectors
BO3BpAIaeT MaCCUB 0OBEKTOB KJlacca Vector, IPEACTABJISAIOUINX CTPOKH (CM. 00Cy K iie-
HUe KJ1acca Vector HIKe.) MeTo column_vectors paboTaeT aHaJOru4Ho, HO ISk CTOJI0-
110B. Hakomerr, MeToz minor BO3BpAIaeT MATPUILy MEHDBIIIETO PA3MEPa; €70 apaMeTPaMu
SIBJISIIOTCSL JIOO YeThipe yrcia (HUKHSIS U BEPXHISA TPAHMIIbl HOMEPOB CTPOK ¥ CTOJIO-
1I0B), JIN0O JiBa [UAIa30Ha.

m = Matrix[[1,2,3,41,[5,6,7,81,16,7,8,9]1]

# Tpu obbekTa Vector.

# YeTnpe obwbexTa Vector.

# Matrix([[6,7,]1,[7,8]]

# Matrix[[[2,3,4],[6,7,8]]

K mMaTpunam npuMeHnMbI 0ObIYHbIE OTIEPAINH: CJIOKEHNE, BHIYUTAHUE, YMHOKEHUE
u fiesienue. JIJist BBITOJHEHUST HEKOTOPBIX U3 HUX JIOJIKHBI COOJIOATHCST OTPAHUYEHIIST
Ha pasMepbl MaTPUI[-OTIEPAH/IOB; B IPOTUBHOM cJiydae OyAeT BO30YKIEHO HCKITOUeHIe
(HarpuMep, NPM TOMBITKE TIEPEMHOKUTh MaTPUITHI Pa3MepHocTell 3X3 u 4x4).

[MoanepkuBaOTCS CTaHAAPTHBIE TPe0OpasoBaHus: inverse (0Opalienune), transpose
(TpaHCcmOHMpOBaHNE) U determinant (BBIYMCIEHNE onpenenanTens). /s nemouncien-
HBIX MATPUIL OMPEIETUTENb JYUIe BEIYUCAATH ¢ TIOMOIIbI0 OUOIHOTEKN mathn (pas-
ner 5.12).

Kmacc vector — 970, IO CYIIECTBY, YACTHBIN CIyYail OTHOMEPHOM MaTpuIlbl. Ero
06BEKT MOJKHO CO3/IATh € TIOMOIIILIO METOJIOB [ ] WU elements; B TIEPBOM CJIyYac Tapa-
METPOM SIBJISIETCS PA3BEPHYTBIN MACCHB, 2 BO BTOPOM — OOBIUHBIN MacCUB 1 HeoOsa3a-
TeJIbHBIN TTapaMeTp copy (110 YMOJYaHUIO PaBHBIH true).

arr = [2,3,4,5]

vl = Vector[*arr] # Vector[2,3,4,5]

v2 = Vector.elements(arr) # Vector[2,3,4,5]

v3 = Vector.elements (arr,false) # Vector[2,3,4,5]

arr[2] =7 # Temepws v3 - Vector[2,3,7,5].

TOWS = m.row_vectors
cols = m.column_vectors
m2 = m.minor(1,2,1,2)
m3 = m.minor(0..1,1..3)

Mero covector npeobpasyer BekTop aauibl N B MaTpuily pasmepHoct Nx1 (BbI-
TTOJTHSIST TIOITYTHO TPAHCTIOHUPOBAHME).
v = Vector([2,3,4]

m = v.covector # Matrix[[2,3,4]]

[Tonnep:kuBaeTcs ciokeHrne U BbIUMTAHUE BEKTOPOB OJMHAKOBOI JIJTMHBI. BekTop
MOKHO YMHOKATh Ha MAaTPUILy W Ha CKaJsAp. Bce aTu onepaiuu mog4nHsaiorest oobrd-
HBIM MaT€MaTUYECKUM ITPaBUJIAM.

vl = Vector([2,3,4]
v2 = Vector([4,5,6]

KomnnekcHble yucna

| [ ]
v3 = vl + v2 # Vector[6,8,10]

v4 = v1*v2.covector # Matrix([8,10,12],[12,15,18],[16,20,24]]
vh = v1*5 # Vector[10,15,20]

Nmeetcs meTon inner_product (CKaJIsIpHOE TTPOU3BEICHNE):

vl = Vector[2,3,4]

v2 = Vector([4,5,6]

X = vl.inner_product (v2) # 47

[lonomauTtenpbHyo nHGOPMAIUIO 0 KJaccax Matrix U Vector MOKHO HAUTH B JIIO-
6GOM CIIPABOYHOM PYKOBOJCTBE, HATIPUMEDP BOCIIOJIB30BABIINCH KOMAHIHON YTUINTOMN

ri, niu Ha caiite ruby-doc.org.

5.11. KomnnekcHbie uucna

Crangapraas 6ubamoTeKa complex IpeAHasHadeHa 11 pabOThbl ¢ KOMILIEKCHBIMU YKC-
samu B Ruby. Bosbiiiast ee wactb He TpebyeT MOSICHEHMIA

JIJ1st co3/Iatmst KOMILJIEKCHOTO YHCJIa TIPUMEHSIETCST CIIEYIOTTast HECKOILKO HEOObIY-
HasT HOTAIINS:

z = Complex(3,5) # 3+51

Heob6bruno B Hell TO, 9TO MMsT METO/A COBTA/IAET C IMEHeM Kiiacca. B mantowm ciryvae
HaJM4yre CKOOOK YKA3bIBAET HA TO, YTO HTO BBI30B METO/IA, & He CCBIJIKA Ha KOHCTAHTY.
BOO6H16 TOBOPA, UM€Ha METOZIOB HE MMOXOKHN Ha KOHCTAHTbBI, 1 I HE PEKOMEH/1YIO Haul-
HaTb UME€Ha METO/IOB C HpOHI/ICHOfI 6yKBbI, pa3Be 4TO B HO[[O6HI)IX CITEIMAJIbHBIX CJIYy-
yagx. (OTMeTnM, 4TO IMEIOTCS TaksKe METOBI Integer U Float; BOOOIIE, IMEHA, HauW-
HAIOTIMECST ¢ TIPOTIMCHOI GYKBBI, 3aPe3ePBUPOBAHBI JIJISI METOIOB, KOTOPBIE BBITTOTHSIOT
npeobpazoBaHue TAHHBIX U AaHATOTUYHBIE JICHCTBUSL.)

Meroj im npeoGpasyer BellecTBEHHOe YKMCI0 B MHUMOE (110 CYILECTBY, YMHOKas
ero Ha 1). TT0oaTOMY PEICTABISITh KOMILJIEKCHBIE YHCJIAa MOKHO U ¢ TIOMOIIbIO OoJiee
HpI/IBbI‘-IHOﬁ HOTalinm:

a = 3.im # 31
b=5-2.im # 5-21

Ecom Bac GoJtbitie HHTEPECYIOT MOJSIPHBIE KOOPANHATHI, TO MOKHO 00PaTUTHCS K

MeTO/y polar:

z = Complex.polar(5,Math::PI/2.0) # Pammyc, yTOI.

B xmacce Complex UMeeTCd TaKyKe KOHCTaHTa I, KOTOpas MpeACTaBIAET YUCJIO i—
KBaJI[PATHBIM KOPEHb U3 MUHYC €UHUIIBL:

z1l = Complex(3,5)

z2 = 3 + 5*Complex::I # z2 == z1

IMocnie 3arpy3ku OUOJIMOTEKU complex HEKOTOPbHIE CTAHIAAPTHBIE MATEMATUIECKUE
(byHKIIMM N3MEHSIOT CBOE TIOBejileHue. Tpuronomerpuueckue GyHKIUKM — sin, sinh, tan
1 tanh (a TakKe HEKOTOPBbIE PyTHe, HAPUMeEP, exp U 1log) HAUMHAIOT IIPUHUMATD eTle
1 KOMIVIEKCHBIE apTyMCHTBI. HeKOTOpI)Ie Q)yHKHI/H/I, HaIlTpuMep sgrt, JlakKe BO3BPaIlamoT
KOMIIJIEKCHDBIE YHCJIa B Ka4€CTBE pe3yJbTaTa.

x = Math.sqgrt (Complex(3,5)) # Ipubmmkenso Complex(2.1013, 1.1897)
y = Math.sqgrt (-1) # Complex(0,1)
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JlonotHUTEIbHY 10 MHMOPMAIIHIO UIHATE B 060 TTIOJTHON JOKYMEHTAIIH, B 4acT-

HoCTH Ha caiite ruby-doc.org.
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5.12. bubnuoteka mathn

B nporpammax, BBITIOMHAIONNX GOJIBINOI 00bEM MaTeMaTHYECKUX BEIYUCICHUT, O4CHb
MPUTOMTCS 3aMevaTesibHast OubmoTeka mathn, Koropyio Harcan Keiinsy Mcuasyka
(Keiju Ishitsuka). B Heii ecTb mesblii psij yA0OHBIX METOLOB U KJIACCOB; KPOME TOr0, OHA
yHUGUIMpYeT Bee Kaacehl Ruby it paboThl ¢ YncaaMu Tak, 4TO OHU HAYUHAIOT XOPO-
1110 paboTaTh COBMECTHO.

[Ipocreiimuii c10co6 BOCHOIb30BATHCA ITOH OUOINOTEKOIl — BKJIIOYUTD €€ C I10-
MOIIBIO IUPEKTUBBI require U 3a0bITh. [TOCKOIBKY OHA caMa BKJIHOYAET OGUOJHOTEKH
complex, rational W matrix (B TAKOM MOPSIIKE ), TO BBl MOKETE 3TOTO HE /1E/IaTh.

B o6mmem ciyuae 6ubanoTeka mathn IIBITAETCS BEPHYTH «pa3yMHbIE» Pe3yJibra-
TBI BoIymcIennii. Hampumep, mpu u3BJIeYeHUN KBAJPATHOTO KOPHS U3 Rational GyeT
BO3BpAIIEH HOBBII OOBEKT Rational, €CJH HTO BO3ZMOYKHO; B TPOTUBHOM CJly4ae Float.
B rabsmiie 5.1 npuBeeHbl HEKOTOPbIE TTOCIEACTBI 3arPY3KH 9TOM OMOIMOTEKH.

Tabnuua 5.1. Pe3ynbTaTH BHYMUCIIEHUA B ClIy9Yae OTCYTCTBUS
u Hanmuums 6mbnmoTexyu mathn

BrIpaxkeHue Bez mathn C mathn

Math.sqgrt (Rational(9,16)) |0.75 Rational (3,4)

1/2 0 Rational(1,2)

Matrix.identity (3)/3 Matrix[[0,0,07], Matrix[[1/3,0,0],

0,0,07,[0,0,0]] (0,1/3,01,100,0,1/3]]

Math.sqgrt (64/25) 1.4142... Rational (8,5)

Rational(1,10).inspect Rational(1,10) 1/10

BubamoTeka mathn 106ABISIET METOMIBI ** U power2 B KIACC Rational. OHa M3MeHs-
eT MOBEJIEHNEe METO/IA Math. sqrt W T0OABISIET METO/ Math. rsqrt, YMEIOHH paboTarh ¢
PAIMOHAIBHBIMU YHCJIAMH.

Jlononnuresnpias nndopMaIys NPUBOAUTCS B paszaenax 5.13 u 5.14.

5.13. Pa3noxeHue Ha NPOCTbIe MHOXUTENHN,
Bbluucnenme HOA v HOK

B 6u6moreke mathn OIpeeeHbl TAKKE HEKOTOPbIE HOBbIE METOABI B KJIAcCe Integer.
Tak, MeTOT gcd2 CIIY/KUT [l HaXOoxKAeHus HauboJbiero obmrero aeautens (HO/)
00beKTa, OT UMEHHM KOTOPOTO OH BBI3BaH, U [PYTOTO YHCJIA.
n = 36.gcd2(120) # 12
k = 237.gcd2(79) # 79
Metoz prime_division BBITIOJHSIET Pa3JoKeHUE HA TPOCThIE MHOKUTEU. Pe3yJib-
TaT BO3BPAIAETCS B BUJIE MACCUBA MACCUBOB, B KOTOPOM KasK/IbIi BJIOJKEHHBIN MACCUB CO-
JIEPKUT TIPOCTOE YUCJIO ¥ TIOKA3ATEJb CTENEHHU, C KOTOPBIM OHO BXOJ/IUT B ITPOU3BE/IEHHUE:
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factors = 126.prime_division # [[2,1], [3,2], [7,1]1]
# To ecTb 2%*1 * 3**2 * 7T*%]

[NpocTble uncna

NmeeTcda Takske MeTOM KJacca Integer. from_prime_division, KOTOPBIN BoccTa-
HaBJIMBAET NCXOHOE YNCJIO U3 €70 COMHOKUTENEH. ITO UMEHHO METO/] KJIacca, TOTOMY
YTO BBICTYTIAET B POJTM «KOHCTPYKTOPA» T1€JI0TO YUCTIA.

factors = [[2,1],(3,11,[7,11]
num = Integer.from_prime_division (factors) # 42

Huke nokaszano, kak pas3sioxKeHNe Ha MPOCTble MHOKUTETN MOKHO MCII0Jb30BaTh

JUIST OTBICKaHUsT HauMeHbliero ooirero kparHoro (HOK) aByx uwucernr:

require 'mathn'

class Integer
def lcm(other)

pfl = self.prime_division.flatten
pf2 = other.prime_division.flatten
hl = Hash[*pfl]
h2 = Hash[*pf2]
hash = h2.merge(hl) {lkey,old,new| [o0ld,new].max }
Integer.from_prime_division (hash.to_a)

end
end
p 15.1cm(150) # 150
p 2.1cm(3) # 6
p 4.1lcm(12) # 12
p 200.1cm(30) # 600

5.14. MNMpocTbie yucna

B 6ubsinoTeke mathn eCTh KJIACC JJIsT MOPOYKIEHUST TPOCTHIX uncest. ItepaTop each Bo3-
Bpallaer 1mocjeoBaTe/bHble IPOCThie Yncjia B GeCKOHeYHOM IuKjie. Meroj succ 1mo-
POKIAET CJIeAyIolee MPocToe Ynucyao. Bor, Hanpumep, ABa criocoba MoJyYrTh epBbie
100 mpocThIX UmCeT:

require 'mathn'

list = []
gen = Prime.new
gen.each do |prime|
list << prime
break if list.size == 100
end

# unn:
list = []

gen = Prime.new
100.times { list << gen.succ }
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B cjeayronem (bparMeHTe TIPOBEPAECTCA, ABJIACTCA JIN JaHHOE YMCJIO IIPOCTHIM. Or-
METHUM, UTO €CJIM YHCJIO BEJIMKO, a MalllIMHa Me/JIieHHasA, TO Ha BbIIIOJTHEHNE MOKET yﬁ-
TU 3aME€THOE BpeEM:A:

require 'mathn'

class Integer
def prime?

max = Math.sgrt(self).ceil
max -= 1 if max % 2 == 0
pgen = Prime.new
pgen.each do |factor]
return false if self % factor == 0
return true if factor > max
end
end
end
31.prime? # true
237.prime? # false

1500450271 .prime? # true

5.15. SBHbIE 1 HesBHble NpeoOpa3oBaHus Yncen

ITporpaMMUCTBI, TOJIBKO HaYMHAIOIIMe u3y4yaTh Ruby, yacro yauBisioTcs, 3aueM Hy K-
HBI JIBa METO/Ia to_i M to_int (M aHAJOTMYHBIE UM to_f U to_flt). B obmiem ciaydae me-
TOJT ¢ KOPOTKUM UMEHEM MTPUMEHSIETCS ISt IBHBIX TIPe00Pas0BaHUiL, @ METOI ¢ JIJTIH-
HbIM UMeHeM — /1JIs HEeABHDBIX.

Yro 910 03HavaeT? Bo-1epBbIX, B OOJIBIIMHCTBE KIACCOB OIPE/E/IeHbI sIBHbIE KOH-
BEPTOPBI, HO HET HesIBHBIX. HacKOJIbKO MHE N3BECTHO, METO/IbI to_int U to_f1lt He Olpe-
JIeIeHbI HU B OJTHOM U3 CUCTEMHBIX KJTACCOB.

Bo-BTOpBIX, B CBOMX COOCTBEHHBIX KJlaccaX BbI, CKOpee Bcero, Oy/iere omnpenessiTh
HEeABHbIE KOHBEPTOPDbI, HO HE CTaHETE BbI3bIBATH NX BPYYHYIO (eCJII/I TOJIBKO HE€ 3aHATHI
HAIMCAHUEM <«KJIMEHTCKOrO» KOZa Wi OUOIMOTEKH, KOTOPas IbITACTCS He KOHMIIIK-
TOBaTb C BHECIIITHUM MI/IpOM)

Clienyomuii mpuMep, KOHEUHO, Ha/[yMaHHbIi. B Hem oripejiesien kiacce MyClass, KO-
TOPBIi BO3BpaIaeT KOHCTAHTBI U3 METOJIOB to_i M to_int. Takoe moBepeHue JUIIEHO
CMBICJIA, 32TO WITIOCTPUPYET UIIEI0:

class MyClass

def to_i
3

end

def to_int
5

end

end

1) 5 I EER

Kemasg asro Hpeo6pa30}3aTb 0OBEKT KJ1acca MyClass B I[EJI0€ YUCJIO, MBI BEI30BEM
METOJI to_1:

[pvBEnEHWE YMCNIOBBIX 3HAYEHMA

m MyClass.new

X = m.to_1 # 3

Ho mipu niepenaue o0bekTa MyClass KaKO-HUOYIb (QYHKIIUH, OKUIAMOIIEH TIeIoe
4110, Oy/IeT HesIBHO BbI3BaH MeTOJ to_int. [Ipernosokum, K IpUMEpY, YTO MbI XOTHM
CO3/1aTh MACCUB C U3BECTHBIM HAYAJTbHBIM YHCJIOM 2JIEMEHTOB. MeTo/l Array . new MOJKET
MPUHSTH I[EJI0€, HO UTO €CJIM BMECTO 9TOTO eMy OYeT mepeiaH 00beKT MyClass?

m = MyClass.new

a = Array.new(m) # [nil,nil,nil,nil,nil]

Kax BumnTe, METO/ new OKa3ascst IOCTATOUHO «YMHBIM», YTOOBI BHI3BATH to_int 1
3aTeM CO3/IaTh MACCUB U3 MIATH 3JIEMEHTOB.

[lonomaUTEbHY 0 MHGMOPMAITNIO O TTOBEIEHUHU B IPYTOM KOHTEKCTE (CTPOKOBOM )
BbI Haiizere B pasaese 2.16. Cm. Takske paszmen 5.16.

5.16. MpuBeaeHne YNCNOBbLIX 3HAYEHWNA

[TpuBeneHre MOKHO CUUTATD €IIe OIHIM BUIOM HESIBHOTO mpeobpasoBanus. Eciu we-
KOTOPOMY MeTOLy (Hanpumep, +) rnepeaaercs apryMeHT, KOTOPOTo OH He IIOHUMAeT, OH
IBITAETCS IPUBECTU OOBEKT, OT UMEHH KOTOPOTO BbI3BAH, U aPIYMEHT K COBMECTUMBIM
THUTAM, a 3aTeM CJIOKUTD UX. [IPpUHINT UCTOTB30BAHNsT METO/IA coerce B BAIlleM CO6-
CTBEHHOM KJIacce MOHATEH U3 CJeYIONIETO TPUMepa:

class MyNumberSystem

def +(other)
if other.kind_of? (MyNumberSystem)
result = some_calculation_between_self_ and_other
MyNumberSystem.new (result)

else
nl, n2 = other.coerce(self)
nl + n2
end
end

end

Mertoj coerce Bo3BpallaeT MacCUB U3 IBYX 2JIEMEHTOB, COJIEPKAIIUN aPTYMEHT 1
BBI3BIBAIOIINI OOBEKT, TIIpUBeEHHBbIE K COBMECTUMBIM TUIIAM.

B JAaHHOM IIpUMEPE MbI ITOJIara€éMcsa Ha TO, YTO IIPUBEACHNUE BBITIOJTHUT TUIL apry-
Menta. Ho ecsi Mbl XOTUM OBITh 3aKOHOIIOCJIYIHBIMUY T'PaskKJaHaMu, TO JOJIKHBI pea-
JIN30BaTh IMPUBEIEHNE B CBOEM KJjlaCcCe, CAE/IaB €ro MpUroaHbIM /1JIA pa6OTbI C IpyrumMun
TUITaMM YU CeJI. ,Z[JIH 9TOI'0 HY’KHO 3HaTh, C KAKUMU TUIIAMH Mbl B COCTOSTHUN pa60TaTb
HEToCpeACTBEHHO, U ITPU H806XOJII/IMOCTI/I BBIIIOJIHATDH IIpUBEJ/ICHNE K OJHOMY M3 3TUX
TumoB. Ecaiu Mbl He MOYKeEM ciejqiaTb 9TO CaMOCTOATEJIbHO, TO JTOJIJKHBI O6paTI/ITbC$I 3a
IIOMOIIBIO K POAUTEJIbCKOMY KJIACCY.

def coerce(other)

if other.kind_of?(Float)
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return other, self.to_f
elsif other.kind_of? (Integer)
return other, self.to_i
else
super
end
end

PaSyMeeTCH, 9TO 6leeT p3.6OTaTI) TOJIBKO, €CJIN Halll 06'I)eKT peanunu3yeTr MeTO/Ibl to_
1Mto_f.

MertoJ| coerce MOKHO IIPUMEHUTD JIJIsl Pealu3allii aBTOMATUYECKOro 1peodpaso-
BaHMA CTPOK B UNCJIAQ, KaK B SI3bIKE Perl:

class String

def coerce(n)

if self['.']
[n, Float (self)]
else
[n, Integer(self)]
end
end
end
X =1+ "23" # 24
y = 23 * "1.23" # 28.29

Mp1 He HacTauBaeM Ha TaKOM penieHnmn. Ho PEKOMEH/IYEM PEAJIM30BbIBATH coerce
IIpr CO3JaHNN 0600 KIacca JIA pa6OTbI C YMCJIOBBIMU JJaHHbBIMHU.

5.17. Mopa3psaHbie onepauun Hag, Yucnamm

NHorma tpebyercst paboTarh ¢ JBOMYHBIM IpeJACTaBIeHeM 00beKkTa Fixnum. Ha mpu-
KJIQJIHOM YPOBHE Takasi HeoOXOIMMOCTb BO3ZHMKAET HEYacTO, HO BCe-TaKU BO3HMKAET.

Ruby ob6namaer Bcemu cpeacTBaMu AJIs TaKuX omepaiuii. [jist yao6cTBa YnucaoBbie
KOHCTAHTbI MOYKHO 3aIlUChIBATh B IBOMYHOM, BOCBMEPUYHOM WJIH IECTHA/IATEPUIHOM
Busie. [Topazpsaaasim oneparusim U, JIN, UCKJTIOYAIOIIEE MJIN u HE cootset-
CTBYIOT OIIEPATOPLI &, |, ~ U ~.

x = 0377 # BocbMepu4HOEe (mecsaTuynoe 255)

y = 0000100110 # IIBOMYHOE (mecsTudnoe 38)

z = 0XBEEF # llecTHamaTepuynoe (mecaTuyHoe 48879)
a=x1z # 48895 (mopazpsnHoe UIIN)

b=x&z # 239 (mopazpsmoHoe )

c=x"z # 48656 (mopaszpspHoe UCKIINYADIEE WIIN)
d=~vy # -39 (oTpuuaHue unu OOToNHeHue no 1)

Merto/ 5K3eMITIAPA size MO3BOJSAET Y3HATH PasMep CJIOBA /TSI TOH MAIINHBL, HA KO-
TOPOH MCHOJIHSAETCS TPOrpamMma.

size # [ KOHKDPETHOM MalMHH BO3BpamaeT 4.
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NmeroTcst oniepaTopsl C/IBUTA BIIEBO U BIPABO (<< U >> COOTBETCTBEHHO ). JTO JIOTHU-
YeCKHUe OIEPATOPbI CABUTA, OHK HE 3aTPArUBAIOT 3HAKOBLINA OUT (XOTsI OIepaTop >> pac-
IIPOCTPAHSET €ro).

[Mpeobpa3oBaHHEe CUCTEMbI CYUCTEHMS

x = 8

y = -8

a = x> 2 # 2
b=y > 2 # -2
cC=x << 2 # 32
d=vy << 2 # -32

Koneuno, eciiu cIBUT HACTOJBKO BEJIUK, YTO JIA€T HYJIEBOE 3HAUEHIE, TO 3HAKOBDII
6uT Tepsiercst, TOCKoIbKY -0 1 0 — 0HO U TO Ke.

KsaaparHbie cKOOKH TTO3BOJISIIOT TPAKTOBATH YMCJIa KaK OUTOBBIE MacCUBBI. But ¢
HoMepoM 0 BCer/ia TBIISIETCST MITA/TIITM, BHe 3aBUCHMOCTH OT TTOPsIIKa GUTOB B KOHKPET-
HOI MAIlTUHHOUN apXUTEKType.

x =5 # To xe, uro 000101
a = x[0] # 1
b = x[1] # 0
c = x[2] # 1
d = x[3] #0
# U Tak manee # 0

ITprcBanBaTh HOBbIE 3HAYEHUS OTAEIbHBIM OUTAM C IIOMOLIBIO TAKON HOTAIUU He-
BO3MOJKHO (ITOCKOJIbKY Fixnum XPaHUTCS KaK HEOCPe/[CTBEHHOEe 3HAaYeHne, a He Kak
ceblika Ha 00bekT). Ho MOKHO MMUTHPOBATh 3TO JieCTBYE TIyTeM ciBura 1 BeBo Ha
HYKHOE YHUCJIO TTO3UITNH ¢ TTOCIeIyIONUM BbinogHenueM onepartuu MJIN nim U.

# BHIIOJNHMTE NpucBambBaHue x[3] = 1 Henlb3da,

# HO MOXHO IIOCTVYIIMTE TakK:

x |= (1<<3)

# BHIIONHUTE HpucBamBaHue x[4] = 0 Henb3s,
#

X

HO MOXHO IIOCTYIIUTH TakK:
&= ~(1<<4)

5.18. MpeobpasoBaHme cUCTeMbl CYUCSIEHUS

SlcHo, 4o J11060e LeIoe YUCI0 MOKHO IIPEACTABUTh B 000 CHCTEME CUMCIEHMs, 110-
CKOJIBKY XPaHSITCsI 9TH YKCJIa B IBOMYHOM Bujie. Mbr 3HaeM, uto Ruby ymeer paborath
C LeJIBIMKM KOHCTAHTAMM, 3alIMCAHHBIMU B 10001 13 4eThIpeX HanboIee MOy ISIPHBIX
cucreM. CiieoBaTeIbHO, PA3rOBOP O MPE0OPa3OBaHUN CHCTEMbI CUMCJICHUST MOKET Bec-
THCD TOJTHKO TPUMEHUTETHHO K YNCTaM, 3aITUCAHHBIM B BUJIE CTPOK.

Bormpoc o npeo6paszoBanum CTPOKH B I[€JI0€ PACCMOTPEH B pasjeiie 2.24.

[l ipeobpa3oBaHKs YMCa B CTPOKY IIPOILE BCETO BOCIOJIb30BATHCI METOLOM
to_s, KOTOPOMY MOJKHO ellle Tiepe/iaTh OCHOBaHUE cucTeMbl cunciaenus. [lo ymomua-
HUIO OHO paBHO 10, HO B IPHUHIIKAIIE MOKET ObITh JIOOLIM BILIOTH 110 36 (KoTma 3ajeii-
CTBOBAHBI BCe OYKBBI IATHHCKOIO aidaBuTa).

237.to_s(2) # "11101101"
237.to_s(5) #"1422"
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237.to_s(8) # "355"
237.to_s # "237"
237.to_s(16) # "ed"
237.to_s(30) # "Tr"

JIpyroii criocob — 00paTUTHCSI K METOALY % KJIAcca String:

hex = "%x" % 1234 # "4d2"
oct = "%o" % 1234 # "2322"
bin = "$b" % 1234 # "10011010010"

MerTop sprintf TOKE TOIUTCS:

str = sprintf(str,"Nietzsche is %x\n",57005)

# str Temepb paBHO: "Nietzsche is dead\n"

Ecan HYKHO Cpa3y K€ BbIBECTU Hpeo6pa30BaHHoe B CTPOKY 3Ha4€HUE, TO HOZIOIL/,I-
eT U MeTo/I printf.

5.19. U3BneuyeHmne Kybmyeckux KOpHen,
KOPHEeW 4eTBepToM CTENEeHN U T. A.

B Ruby BcTpoena dhyHKIUS n3BIeYeHNs KBaAPATHOTO KOPHs (Math. sqrt ), IIOCKOJIBKY
HUMEHHO OHa ITPUMEHSIETCS Jallle BCETO. A eI Hajlo N3BJIeYb KOPEHb 60Jee BHICOKOI cTe-
neru? Ecam BoI enfe He 3a0bIiM MaTeMATHKY, TO 9Ta 3a/ada He BBI30OBET 3aTPyAHEHHH.

MoskHO, HarpuMep, BOCTI0JIb30BaThCst Jorapudmamu. Hamomunm, 4To e B crere-
HU X — o6parHast GYHKINS K HATYPaJbHOMY JIOTapu(My X U UTO YMHOKEHUE YHCE]T
KBUBAJICHTHO CJIOKEHUIO X JIOTapu(phMOB.

x = 531441

cuberoot = Math.exp(Math.log(x)/3.0) # 81.0

fourthroot = Math.exp(Math.log(x)/4.0) # 27.0

Ho MOKHO ITPOCTO UCTIOIb30BATh APOOHBIE TOKA3aTeIH cTelleHu (0repaTop BO3Be-
JICHUSI B CTEIIEHDb MIPUHUMAET B Ka4eCTBE apTyMEHTa MTPOU3BOJIbHOE T[eJI0€ YNCIIO WU
YUCJIO C TJIABAIOTIEN TOYKOI ).

include Math

vy = 4096

cuberoot = y**(1.0/3.0) # 16.0

fourthroot = y**(1.0/4.0) # 8.0

fourthroot = sqrt(sqgrt(y)) # 8.0 (To ®e camoe)
twelfthroot = y**(1.0/12.0) # 2.0

OTMeTI/IM, 9TO BO BCEX ITPpUMEpax MbI ITOJb30BaJNCh IIPU ICJICHNN YN CJIaMU C T1JIa-
Baroleil Toukoii (4ToObI n36eKaTh OTOPAChIBAHUS IPOOHOIT YacTi).

5.20. Onpepenexne nopsaka 6aiToB

WHuTepecHo, 4TO MPOU3BOUTENN KOMITBIOTEPOB HUKAK HE MOTYT JIOTOBOPUTHCSI, B KAKOM
HOPsAKe JIydllle XpaHUTh ABOMYHbIe OaiiThl. CieyeT Ju pasMenarh cTapiiuil OUT 110
GoJIbILEMY MJI 110 MeHblleMy azipecy? IIpu mepenade cooOIIEH NS 10 IIPOBOAAM HYKHO
CHayYaJIa MOChLIATh CTAPLIMH MM MIAAINN OGUT?
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XoTuTe BepbTe, XOTUTE HET, HO pPellieHre He MPon3BoabHo. CytiecTByoT yoe-
IUTENbHBIE APTYMEHTHI B O3y 00enX ToYek 3peHust (06CYKAATh UX 3/1eCh MBI He
Oyaem).

Bort yike Gosrbiite [BAAIATH JIET, KaK [T OTTHCAHIUS TTPOTUBOTTOMOKHDBIX TO3UTIHH
MPUMEHSIIOTCST TepMUHBI «<ocTpokoHeuHblit»> (little-endian) u «rymokoneunsrit» (big-
endian). Kaxercst, Briepsbie ux ynorpebun Jaunu Koan (Danny Cohen); M. ero kiac-
cngeckyio cratbio “On Holy Wars and a Plea for Peace” (IEEE Computer, October
1981). Baater onu u3 pomana /[skonarana Ceudra «Ilyremectsus [ymmmBepas.

OO6braHO HaM Oe3pasiimdeH MoPsiIoK GAUTOB B KOHKPETHOI MAIIMHHON apXUTEKTY-
pe. Ho kak ObITb, ecjiy BCe-TaKu ero Hy»KHO 3HaTh?

MO3KHO BOCITIOTB30BATHCS MOKA3AHHBIM HIKe MeTomoM. OH BO3BpaIlaeT OfHy 13
CTPOK LITTLE, BTG W/ OTHER. PelieHre 0CHOBaHO Ha TOM (haKTe, uTO AUPEKTHBA 1 BbI-
MOJIHAET YIAKOBKY B MAITMHHOM (DOpMaTe, a AMPEKTHBA N PACIIAKOBBIBAET B CETEBOM
nopsizike 6aiiToB (10 ONPEIETEHUIO TYTIOKOHEUHOM).

YucnenHoe BhiuMcneHme onpeLeneHHoro nHTerpana

def endianness
num=0x12345678
little = "78563412"

big = "12345678"
native = [num].pack('l")
netunpack = native.unpack('N")[0]
str = "%8x" % netunpack
case str
when little
"LITTLE"
when big
"BIG"
else
"OTHER"
end
end

puts endianness # B maHHOM ciydae medaTaercs "LITTLE"

ITOT TIPHEM MOKET OKA3aThCsT YIOOHDBIM, €CITH, HATIPIMED, BBI paboTaeTe ¢ TBOMNY-

HBIMU JTaHHBIMHU (CKayKeM, OTCKAaHNPOBAHHBIM M300PAsKEHIEM ), UMITOPTHPOBAHHBIMI
U3 APYyTroiil CUCTEMBI.

5.21. YucneHHoe BblMMCNIEHUE ONpPeaeneHHOro MHTerpana

A ouenv xopowo enadero ougphepenuuanvivim 1 UHMeZPATLHLIM UCUUCTICHUEM...
V. C. Jwcunvoepm, <Iupamot [ensancas, akm 1

ﬂ]IH HpI/I6]II/I>KeHHOI'O BbIUMCJICHUS OIIPEJICJIEHHOTO MHTErpajia UMECTCA TTPOBEPEHHAsA
BpEMEHEM TEXHHUKA. JIo6oi CTY/IEHT, I/ISy‘IaBIHI/IfI MaTeMaTU4eCKUit aHaJ/JIn3, BCIIOMHMUT,
YTO OHa Ha3bIBaCTCA CYMMOP'I Pumana.
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[IpuBeneHnbIil HIKE METO] integrate MPUHUMAET HAYaIbHOE M KOHEUHOE 3HAUEHUST
3aBHCUMOI TIEPEMEHHOI, a TaKsKe Tipupaiiienne. YeTBeptoiii rapameTp (KOTOPbIN HA CAMOM
JIeJie TIapaMeTPOM He SIBJISIETCs ) — 9T0 OJI0K. B 6J10Ke J0/IKHO BBIUKCIISATHCS 3HaYeHUEe (PyHK-
IIMHU OT MIePEJAaHHON B HETO 3aBUCUMOI MEePEMEHHOIT (311eCh CJIOBO «ITepeMEHHast» yroTpes-
JIIETCSl B MaTeMaTU4eCcKOM, a He TIPOrpaMMHUCTCKOM cMbiciie). Heobs3aTebHO OTAeIbHO
onpeneaTb GYHKIMIO, KOTOPast BbI3bIBAETCs B OJIOKE, HO /ISl ICHOCTH MBI 9TO CIEJIAEM.

def integrate(x0, x1, dx=(x1-x0)/1000.0)

x = x0
sum = 0
loop do

y = yield(x)
sum += dx * vy
X += dx
break if x > x1
end
sum
end

def f(x)
X**2

end
z = integrate(0.0,5.0) {Ix| f(x) }

# 41.7291875

31ech Mbl oltpaeMcs Ha ToT GakT, 4To 60K BO3BPAllaeT 3HaYeHUe, KOTOPOE MOKET
OBITH MTOJIYIEHO € TOMOIIBIO vield. KpoMe TOTO, C/ie/iaHbl HEKOTOPBIE AoMyIieHus. Bo-
HEPBBIX, MbI IIPEITIOJIaraeM, 4To x0 MeHbIIe x1 (B IIPOTUBHOM CJIy4Yae IOJy4YnuTcs 6ecKo-
HEYHBII UK ). uTatesib caM JIeTKO YCTPaHUT T0J00HbIe orpexu. Bo-BTOPBIX, MbI CUH-
TaeM, 4To (DYHKIMIO MOKHO BEIUMCJIUTD B JII000H TOUKe 3aanHoii obaactu. Ecim 1o He
TaK, MbI TIOJIyYHM XaoTuueckoe mnoseaeHue. (Biupouyem, nogobHbie hyHKINUU BCe PABHO,
KaK MMPaBWUJIO, He MHTETPUPYEMBI — 110 KpaliHeil Mepe, Ha YKa3aHHOM MHTepBase. B ka-
4yecTBe MpuMepa Bo3bMuTe QYHKIUIO f (x) =x/ (x-3) B TOUKE x=3.)

[TpusBaB Ha IIOMOIIIb TOTY3a0bIThIE 3HAHUSA 00 HHTETPATbHOM HCUYKCIIEHIH, MBI MOT-
Ji OBl BBIYMCJIMTD, YTO B IAHHOM CJIy4yae pe3yJibraT paBeH MPUMepHO 41.666 (5 B KyOe,
nozenertoe Ha 3). IloueMy ke OTBET He Tak TOYEH, KaK XOTeJa0ch ObI? 113-3a BrIOpaH-
HOTO pa3Mepa MPUPAIIEHIS; YeM MEHbIIIe BeJINYMHA dx, TeM TOUHee pe3yssTaT (IeHOH
yBeJINYeHUsI BDEMEHU BbIYMCJIEHWS ).

Harnocsieiok orMeTyM, 4to 1mogo6Has MeToauKa 6oJiee Mojie3Ha st IeHCTBUTE b
HO CJIO;KHBIX (DYHKIIHI, @ He TAKUX MPOCTHIX, KaK f (x) = x**2,

puts z, "\n"

5.22. TpuroHOMeTpuS B rpapycax, paguMaHax u rpagax

[Ipu usmepenuu ayr MareMaTU4eCKOH, a 3a0/{HO U «eCTECTBEHHON» eJlMHUIIEeH U3Me-
peHust siBJisiercst paduai. 110 orpeiesIeHro, yroJl B OIUH PajiiaH COOTBETCTBYET JIJTHE
JYTH, PAaBHON pajinycy oKpyKHOCTH. HeMHOTO 110pa3MbICINB, JIETKO IOHATH, UTO YTOJI
21 pajiaH COOTBETCTBYET BCE OKPYKHOCTH.

/ly206011 zpadyc, KOTOPHIM MBI TIOJIH3YEMCST B TOBCETHEBHO JKU3HHU, — TTEPEKUTOK
JIPEBHEBABUJIOHCKON CHCTEMBI CUNCJICHNST ITO OCHOBAHMIO 60: B HElt OKPYKHOCTB JIETUTCS
Ha 360 rpazycoB. MeHee u3BecTHa IICEBAOMETPHYECKast eAMHUIIA U3MEPEHS 2pad, Olpe-
JlelleHHas Tak, 4To npsimoit yroa coctasisiet 100 rpaj (a Bes okpyskHocTh — 400 rpan).

[Ipu BBIUMCICHUW TPUTOHOMETPUUECKUX (DYHKIIHIT B S3bIKAX MPOTPAMMUPOBAHMS
0 YMOJIYAHUIO Yallle BCETO UCTIOJIB3YIOTCS pauanbl, 1 Ruby B 3TOM OTHOIIEHUHN HE HC-
kiouerre. Ho Mbl IOKaskeM, Kak IIPOU3BOIUTD BBIYMCJIEHIS U B IPALycax, M B rpasax
JUIS TeX YUTaTesel, KOTOPBIE 0 0OPA30BAHUIO He MHKEHEPHI, a IO TPOUCXOKIEHUTO HE
JIPEBHIE BaBUJIOHSIHE.

[ToCKOJTBKY YHCIIO JIFOOBIX YITIOBBIX IMHUI] B OKPY/KHOCTH — KOHCTAHTA, MOJKHO JIeT-
KO ITE€PEXOIUTH OT OJTHUX €JUHUIL K IPYTHM. MBI OTIPEIeIM COOTBETCTBYIOIINE KOHCTAH-
TBI 11 GYJIEM TI0JIb30BAThCS UMU B Kozie. JIJist yio0cTBa MOMECTHM MX B MOJLYJIb Math.

module Math

HeanemeHTapHAs TPUrOHOMETPUS

RAD2DEG = 360.0/(2.0*PI) # PammaHel B T'PaIyCH.
RAD2GRAD = 400.0/(2.0*PI) # PammanHel B TDaIH.

end

Tenepb MOKHO OIIPEAENUTD U HOBbIe TpUronomerpudeckue dpynkiuu. [Tockonn-
Ky MBI BCErla TIpeodpasyeM B pajiiaHbl, TO OyeM JeIUTh Ha ONPe/IeICHHbIE BBIIIE KO-
s durmenTs. MOKHO OBLIO OBI TOMECTUTD OTpeiesieH st (DYHKIUI B TOT Ke MOJLYJIb
Math, HO MBI 3TOTO JIeJIaTh HE CTAJIN.
def sin_d(theta)
Math.sin (theta/Math::RAD2DEG)
end

def sin_g(theta)
Math.sin (theta/Math::RAD2GRAD)
end

DyHKINUY cos U tan MOKHO OBLIO OBI OTPEAETUTH AHAJTIOTUYHO.

C dyuxiumeii atan2 €10 06CTOUT HECKOIBKO ciiokHee. OHa IPUHUMAET J[BA apry-
MeHTa (JJINHBI TPOTUBOJIEKATIEH U MTPHUJIEKAIIeN CTOPOH MPSIMOYTOIBHOTO TPEYTOITh-
HuKa). [ToaToMy MBI TIpe0OpasyeM pe3yJibTar, a He apryMeHT:

def atan2_d(y,x)

Math.atan2 (y,x) /Math: :RAD2DEG
end

def atan2_gl(y,x)
Math.atan2 (y,x) /Math: :RAD2GRAD
end

5.23. HeanemeHTapHas TPUroHOMETpUS

B pannux Bepcusix Ruby #He 66110 yHKIHNI arcsin u arccos. PaBHO Kak u rutiepboiu-
yeckuX (DYHKIUH sinh, cosh 1 tanh. VIX omipe/iesieHust GbLIN IIPUBEIEHBI B TIEPBOM H3/1a-
HUU 9TOH KHUTH, HO ceifyac OHM SABJISAIOTCS CTaHAAPTHON 4aCTbIo MOYJId Math.



YucnenHsble meToasl

5.24. Bolunucnenue norapudpmos
Nno NPON3BOJIbHOMY OCHOBAHUIO

Yaiie Bcero Mbl MOJIb3yeMCcd HATYpaIbHBIMU JioTaprdMaMu (110 OCHOBAHUIO €, YaCTO
HATypasIbHbI Jorapudm 0b03HaUaeTcss Kak In), nHOTAA TakKe AecITUIHBIMEU (110 0C-
HoBauuio 10). T HyHKIMN peasn30BaHbl B METO/IAX Math.log M Math.logl0 COOTBET-
CTBEHHO.

B umndopmarnke, a B 0cOOEHHOCTH B TAKUX ee 06IaCTAX, KAK KOAUPOBAHUE U TEO-
pust wHMDOPMAIIIH, 0OBIYHO TIPUMEHSIOTCS JIorapudMbl 110 ocHoBanuio 2. Hampuwmep,
TaK BBIYMCIISAETCS MUHUMAIBHOE YMCIIO OUTOB, HEOOXOANUMBIX /IS IPE/ICTABJIEH S YKC-
Ja. Onpenem (HYHKITAIO ¢ UMEHEM 10g2:

def log2(x)
Math.log(x)/Math.log(2)

end

Slcro, uTo 0OPATHOI K Hell sTBIIsTeTCST (DYHKIHN 2 * *x (Kak 00paImeHneM 1n x CIYKUT
Math: :E**x MJIU Math.exp (x)).

Ita ues 06061aeTcs Ha J060e OCHOBaHUE. B TOM MaJIOBEPOSTHOM CJydae, eciiu
BaM TIOHAJO0UTCST JTorapudM 110 OCHOBAHUIO 7, MOKHO MTOCTYTIUTH TAK:

def log7(x)
Math.log(x)/Math.log(7)

end

Ha mpakTuke 3HaMeHATEb HY>KHO BBIYUCIUTD OJMH Pa3 U COXPAHUTD B BUJIE KOH-
CTaHTBHI.

5.25. BoluucneHue cpegHero, MeguaHbl
M Mofbl Habopa AaHHbIX

[Tyctb man MaccuB x, BBIMMCJIUM CpeiHee 3HaUYeHue 110 BceM ajieMenTaM MaccuBa. Ha ca-
MOM JIeJIE €CTh TPU 00TIeyTIOTPeOUTEIbHbIE PA3HOBUIHOCTH cpeHero sHaueHust. Cpej-
Hee apu(METHYECKOE — HTO TO, YTO MBI HA3BIBAEM CPEAHUM B 0OBIIEHHON sku3mm. Cpe-
Hee rapMOHMYECKOE — 9TO YKMCJIO DJIEMEHTOB, TIOJIEJIEHHOE HA CYMMY 0OPaTHBIX K HIM.
W, nakoner, cpefiHee TeoMeTpryecKkoe — 3TO KOPeHb N-0H CTETIeHN U3 TIPOU3BEIeHNS N
3HaueHuil. BoT aT1 o1pesiesients, BOIJIOIEHHBIE B KOJIE:
def mean(x)
sum=0
x.each {|vl sum += v}
sum/x.size
end

def hmean (x)
sum=0
x.each {|v] sum += (1.0/v)}
x.silze/sum

end

L] 183

ﬂ,mcnepcm M CTAHOAPTHOE OTKNOHEHNE

def gmean (x)
prod=1.0
x.each {|v| prod *= v}
prod** (1.0/x.size)

end

data = [1.1, 2.3, 3.3, 1.2, 4.5, 2.1, 6.6]
am = mean (data) # 3.014285714

hm = hmean (data) # 2.101997946
gm = gmean (data) # 2.508411474

Meauauozi Ha6opa aaHHbLX Ha3bIBACTCA 3HAUYCHHNE, KOTOPOE OKAa3bIBACTCA HpI/I6JII/I-
BHTeﬂbHOB(EpeﬂMHeOTCOpTHpOBaHHOFOHa60pa(HHM«EHpHBeﬂeHKOﬂzUUIBHqHCﬂeHHﬂ
MeZ[I/IaHbI). HpI/IMepHO ITIOJIOBHUHA 9JIEMEHTOB Ha60pa MCHbIIIE ME€INaHbl, a pyras 110-
JIOBHHA — 60]1]311_[6. HCHO, YTO TaKad CTaTUCTHUKaA ITOKa3aTeJbHa HE 1A BCAKOI'O Ha60pa.

def median (x)

sorted = x.sort
mid = x.size/2
sorted[mid]

end

data = [7,7,7,4,4,5,4,5,7,2,2,3,3,7,3,4]

puts median(data) # 4

MOaCl Ha60pa aClHHbUC —3TO HB.I/I6OJIe€ YaCTO BCTpeYaloIieecsa B HEM 3HaAaYCHUE. Ecom
TaKoe 3HaYeHKe eAUHCTBEHHO, HAaOOp HA3LIBAETCH YHUMOOALLHbIM, B IPOTUBHOM CJIy-
yae — MyﬂbmuMoaaﬂbelM. MyJII)TI/IMOZ[a]IbeIe Ha60pr 60]166 CJIOKHDBI, 31eCb Mbl UX
paccMaTpuBarh He OyaeM. VIHTepecyouiicst 4nTaTe/ib MOKeT 0000IIUTD U YJIYUIIUTh
NpUBEJCHHBIN HUKE KO/

def mode (x)

f = {} # Tabiauila 4acToT.
fmax = 0 # MakcuMasbHasi 4acToTa.
m = nil # Mogma.
x.each do |v]|
flvl 1= 0
flv] += 1
fmax,m = f[v], v if f[v] > fmax
end
return m
end

data = [7,7,7,4,4,5,4,5,7,2,2,3,3,7,3,4]
puts mode (data) # 7

5.26. lucnepcus U CTaHBAPTHOE OTKIIOHEHUe

Jlucnepcust — aTo Mepa «pasbpoca» 3HaueHuit u3 Habopa. (31ech Mbl He Pas/iyaeM cMe-
IIEHHbIE U HeCMeIeHHbIe olleHKr.) CTaHIapTHOe OTKJIOHEHUE, KOTOPOe OOBIYHO 000-
3Havaercs OYKBOIl O, pABHO KBaAPaTHOMY KODHIO U3 AUCIIEPCU.
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data = [2, 3, 2, 2, 3, 4, 5, 5, 4, 3, 4, 1, 2]

def variance (x)
m = mean (x)
sum = 0.0
x.each {|v| sum += (v-m)**2 }
sum/x.size
end

def sigma(x)
Math.sqgrt (variance (x))
end

puts variance(data) # 1.461538462
puts sigma(data) # 1.20894105

OtMmeTuM, 4TO (PYHKIMS variance BbI3bIBAET OIIpe/iesIeHHYI0 Bblie (hyHKIMIO mean.

5.27. Bbiuucnenue koapdpuumneHta koppensumm

Koagduyuenm xoppensyuu — onHa n3 caMbIx MPOCTHIX U TIOJIE3HBIX CTATUCTHYECKUX
Mep. OH U3MepsIeT «IMHEeHHOCTh» Habopa, coCTosmero us map (X, y), i M3MeHsIeTCs
ot -1.0 (mosmHas oTpunarenbHas koppesius) go +1.0 (mogHas mogoKuTeIbHAST KOP-
pensImst).

J171s1 BEIUMCIeHrst BOCIIONIb3yeMcst (DYHKITMSAMU mean M sigma (CTAaHZAPTHOE OTKJIO-
HeHue), KOTopble ObLIN ONpeiesIeHbl B pasenax 5.25 u 5.26. O cMbIciie 9TOro IoKasare-
JISt MOKHO TIPOYMTATh B JIIOOOM yueOHHKE 110 MATEMATUIECKON CTATUCTUKE.,

B crenytoniem koje mpesosiaraeTcs, 4To €CTh JIBa MAacCUBA YMCEJ OJMHAKOBOTO
pasmepa:

def correlate(x,vy)
sum = 0.0
x.each_index do [1i]
sum += x[1]*y[1]

end

xymean = sum/x.size.to_f
Xmean = mean(x)

ymean = mean(y)

sx = sigma (x)
sy = sigma(y)
(xymean- (xmean*ymean) )/ (sx*sy)

end

a=[3, 6,9, 12, 15, 18, 21]

b= 1[1.1, 2.1, 3.4, 4.8, 5.6]

c =1 , 1.0, 3.9, 3.1, 6.9]

cl = correlate(a,a) # 1.0

c2 = correlate(a,a.reverse) # -1.0
c3 = correlate(b,c) # 0.8221970228

[TpuBeneHHas HIKE BEPCHsT OTINYAETCS JIUIITH TEM, 4TO paboTaeT ¢ OHUM MACCHU-
BOM, KayK/IbIF 3JIEMEHT KOTOPOTO — MacCUB, coZlepsKaliuil napy (X, y):

[eHepUpPOBAHME CIYYAHbIX YuCen

def correlate2 (v)
sum = 0.0
v.each do |al
sum += al[0]*a[l]
end
xymean = sum/v.size.to_f
x = v.collect {lal al[0]}
y = v.collect {lal a[l]}
xmean = mean (x)
ymean = mean(y)
sx = sigma (x)
sy = sigma(y)
(xymean- (xmean*ymean) )/ (sx*sy)

end
d=1[[1,6.1], [2.1,3.1], [3.9,5.0], [4.8,6.2]]
cd = correlate2(d) # 0.2277822492

W, nakowerr, B 1mocJjie/lHeM BapuaHTe MPEJOIATAETCs, 9TO Taphbl (X, Y) XpaHATCS B
xamie. Ko ocHOBaH Ha MPebIYIeM TTpUMepe:
def correlate_h(h)
correlate2 (h.to_a)
end

e={1=>6.1, 2.1 => 3.1, 3.9 => 5.0, 4.8 => 6.2}

c5 = correlate_h(e) # 0.2277822492

5.28. l'eHepupoBaHue cay4yarHbIX Yncen

Ecim Bac ycTpanBaioT niceBocTydaiiHble Yncsa, BaM 11oBe3s0. FIMeHHo oHu TpeiocTas-
JII0TCsT B GOJIBITMHCTBE SI3BIKOB, BKJoYas u Ruby.

Mertoj rand 13 MOZLYJIsI Kernel BO3BpallaeT MCEB/OCTyYalfHOE YUCIIO x C TIaBalo-
1Ieil TOUKOH, OTBevarolee yCJIoBUsIM x >= 0.0 1 x < 1.0. Hanpumep (BbI MOKeTe 1MOy-
YUTh COBCEM JIPYTOE YUCJIO):

a = rand # 0.6279091137

Ecau nipu BbI30Be 3a/1aeTCsI 11€JI0YUCTEHHBIN TTapaMeTp max, TO BO3BpAIIaeTcs Iie-
Jloe YMCJI0 U3 JiMana3oHa 0. . .max (BEPXHss rpaHuIla He BKIoueHa). Hampumep:

n = rand(10) # 7

Yro0bl «3aTPaBUTh» TEHEPATOP CAYYaliHbIX unces (3a4aTh HayaIbHOE 3HAYEeHUe —
seed), IpUMEHSIETCSI METOJL srand U3 MOJYJIS Kernel, KOTOPBIA MPUHUMAET OJIH YHC-
JoBOH nmapameTtp. Ecsin He niepe/iaBaTh HUKaKOTO 3HAYEHUSI, TO METOJ[ srand CaMOCTO-
SATeJbHO U3TOTOBUT 3aTPaBKy, YUUTHIBasg (Cpenn mpouero) tekyinee Bpems. Ecanm ke
napaMeTp nepejaH, To MMEHHO OH M CTAHOBUTCS 3aTPABKOM. IT0 GbIBAET II0JI€3HO TIPH



TECTUPOBAHUM, KOT/A JIJIsI BOCITPOU3BOJIUMOCTHU PE3YIBTATOB MHOTOKPATHO BbI3bIBae-
Mas IIporpamMmma JIoJiKHa MOJIy4aTh OJJHY U TY JKe MOCJAeI0BATEIbHOCTD MICeBIOCTyYali-
HBIX YKCeJI.

YucneHHble meTompl

srand(b)

i, j, k = rand(100), rand(100), rand(100)
# 26, 45, 56

srand(b)

1, m, n = rand(100), rand(100), rand(100)
# 26, 45, 56

5.29. KawmuposaHue ¢yHKUMIA C NOMOLLLIO METOAA memoize

[TycTh nMeeTcs BBIUMCIANTENBHO CJI0KHAS MaTeMatnieckasi (yHKIS, KOTOPYIO HYX-
HO MHOTOKPATHO BbI3IBATH 110 X0y paboThl Iporpammbl. Eciiu GbicTpogeiicTBre Kpu-
TUYHO U IIPH 9TOM MOKHO [OKEPTBOBATH HEOOIBIINM KOJIMYECTBOM IIAMITH, TO IMEET
CMBICJT COXPAHUTh PE3YJIBTAThl BEIYUCTCHUS (QYHKIIUHU B TaOIHIIEe U 00paIaThes K Hell
B0 BpeMs BoinosHenus. (TyT HesBHO npejosaraercs, 4yro GyHKIMS OyAeT 4acTo Bbi-
3BIBATHCS € OMHMMU 1 TEMHU 7K€ IapaMeTPaMMU, TO €CThb IIOJIYYaeTCsI, YTO MbI «BbIOpPACHI-
BaeM» pPe3yJIbTaT IOPOTOCTOSIIEr0 BEIUNCAEHNS U CHOBA TTOBTOPSEM ero mo3ske.) Takas
TeXHMKa MHOT/A Ha3bIBAeTCs 3allOMUHaHUEM (INemoizing), oTciofa U HasBaHue OubJ-
OTEKU memoize.

Ira 6ubMoTEeKa He BXOAUT B CTAHAAPTHBII TUCTPUOYTHB, TOATOMY IIPULETCS yCTa-
HOBUTD €€ BPYYHYIO.

B caepytorniem mpumepe ieMOHCTPUPYeTCs clokHast GyHKIUSA zeta. OHA TpUMeHs -
eTcst TIPY PeIieHnH OHON 3a4a4uu U3 00JIACTH MOMYJISIMOHHON TeHETUKH, HO BaBaTh-
cs1 B OObSICHEHUSI MbI HE CTaHEM.

require 'memoize'’
include Memoize

def zeta(x,v,z)

lim = 0.0001
gen = 0
loop do

gen += 1

p,g =x +vy/2.0, z +vy/2.0

x1, yl, z1 = p*p*1.0, 2*p*qg*1.0, g*g*0.9
sum = x1 + yl + z1

x1l /= sum

yl /= sum
z1l /= sum
delta = [[x1,x],[yl,v],[z1,z]]

break if delta.all? {la,bl (a-b).abs < lim }
x,v,z = x1,yl,z1
end
gen
end
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3aknoyeHre

gl = zeta(0.8,0.1,0.1)

memoize (:zeta) # CoxpaHUTh Tabnuily B MIaMATH.

g2 = zeta(0.8,0.1,0.1)

memoize(:zeta,"z.cache") # CoxpauumTb Tabuuily Ha OUCKE.
g3 = zeta(0.8,0.1,0.1)

OO6patTrTe BHUMaHKE, YTO MOKHO 3a4aTh UM (paiiia. ITO MOKET HECKOIBKO 3aMe/]-
JIUTh PabOoTY, 3aTO0 SKOHOMUTCS [IAMSITh, K TAKUM 00Pa30M MbI MOKEM COXPAHUTH 3aIIOM-
HEHHbBIE PE3YJIBTATH ¥ BOCIIOJIH30BATHCSI MU MIPHU CJELYIONUX BBI30BAX IMTPOTPAMMEBI.

B xome HehopmabrOTO TECTHPOBaHUS MBI BbI3biBaH (hyHKInio 50000 pas B nuk-
sie. OKasajioch, 4To g2 Bbruucagercs npumepro B 1100 pas 6bicTpee, ueM g1, a g3 — Ipu-
Mepro B 700 pa3. Ha Bareit ManmmHe MOKET MOJTYYUTHCS WHOM Pe3yJIbTar.

OrmeTuM elne, 4To GUGIMOTEKA memoize TIPeHAa3HAUEHA HE TOJIBKO IS MaTeMa-
tudeckux GyHKIuil. Ee MOKHO MCIO/Ib30BaTD /IS 3alIOMUHAHUS PE3YJ/IbTaToB paboThI
JIOOOT0 BHIUMCIUTEIBHO CIOKHOIO METO/A.

5.30. 3aknoueHue

B 5700 ry1aBe ObLIM PacCMOTPEHbI Pa3/UYHbIe [IPEACTABIEHU YNUCE], B TOM YKCJIe
1eJIbIX (B pa3HbIX CUCTEMAX CUMCJIEHUST) U C TIaBafolell Toukoit. Mbr Bujien, kakue
TPYAHOCTU BOZHHKAIOT IIPU PabOTe ¢ YMCIAMU C IUIABAIOMIEN TOUKO 1 KaK MOKHO Yac-
TUYHO 0OOMTH 9TH TPYAHOCTH, TPUMEHSIS PAaIl[HOHAIbHbIE YncJia. Mbl ITO3HAKOMILIUCH C
SIBHBIMU 1 HESTBHBIMU IIPE00PA3OBAHMSAMHE, 2 TAKIKE C IPUBEICHUSIMU THIIOB.

Takske Mbl U3YYUJIH PA3HOOOPa3HbIE CIIOCOOBI MAHUITYJINPOBAHUS YUCIAMHI, BEK-
TOpaMu U MaTpulaMu. BbLl puBeser 0030p cTaHAAPTHBIX OMOINOTEK, TIOJIE3HBIX IS
YUCJIEHHOTO aHAIN3a, B YaCTHOCTA OMOJIMOTEKH mathn.

[Moiizem panbie. B cienytoreii riaBe Mbl 00CYIMM IBa OYEHb XapPaKTEPHBIX [T
Ruby Tuma gaHHBIX: CUMBOJIBI U IUATIA30HbI.



Fnasa 6. CumBonbl M AUANA3OHDI

A crvuuy u 3abwisaro. A eudncy u sanomunaro. A denaio u nonumaio.
Kongyuuii

CuMBOJIBI 1 IMATIA30HBI — 0OBEKTHI, BEChbMa XapaKTepHble st si3bika Ruby. Onu pac-
CMaTPUBAIOTCS B OHOI TJIaBe He TTOTOMY, YTO TECHO CBSI3aHBI MEKIY COOOM, a TOTOMY,
YTO CKa3aTh O HUX MOKHO He TaK YK MHOTO.

Kommeniiio cumBosa B Ruby momsaTs Herrpocto. OHE HATOMUHAIOT «aTOMBI» B SI3bI-
ke Lisp. BmecTo Toro uTo0b! 1aBaTh JVIMHHOE U CJOKHOE OIPEIEIEHIE, ST PACCKAKY O
TOM, YTO MOJKHO JleJIaTh C CUMBOJIAaMU U KaK OHU IIPUMEHSIOTC. B KoHlle KOHIOB, Ha
BOITPOC «UTO TAKOE YUCJIO» MOKHO JIaTh OUEHD IJIyOOKOMbICJIEHHBIN OTBET, HO HAM HY K-
HO BCETO JIMIIb 3HATb, KAK MAaHUILYJINPOBATD YHUCIAMMU.

JlmanasoHsl mpoite. DTO BCETO JINIIb IPEICTaBICHIE MHOKECTBA, 33/JaHHOTO KOHEU-
HBIMM TOYKaMK. AHAJIOTMYHbIE KOHCTPYKIMU ecTh B si3bikax Pascal, PHP u gasxe SQL

TTo3HAKOMUMCST ¢ CHMBOJIAMU U JIMATIA30HAMH TOOIMIKE, YTOOBI TOHITh, KAK OHH
MPAKTUYECKU UCTIOMB3YIOTCs B Tporpammax Ha Ruby.

6.1. CumBoOnbI

Cumeon B Ruby — 210 sK3eMIuistp kiacca Symbol. CHHTaKCHYECKH OH 06BIYHO 0603Ha-
qJaeTcs ABOETOUNEM (:), 32 KOTOPBIM CJielyeT UAeHTuMuKaTop.

CHMBOJI TIOXO02K Ha CTPOKY, OH TOXKE COOTBETCTBYET 110CJIE10BATEIbHOCTH CUMBOJIOB.
Otauame OT CTPOKU COCTOUT B TOM, UTO Y KAXKIOTO CUMBOJIA €CTh TOJBKO OJTUH 9K3EM-
msp (Kak u B ciydae ¢ o6bekTaMu Fixnum). CiieloBaTesbHO, UMeeT MeCTo mpobaeMa
HOTPEOICHIS TAMSITH WM TPOU3BOUTETBHOCTH, O KOTOPO# HY/KHO TTOMHUTH, Harnpu-
Mep, B HIDKEIIPUBEZIEHHOM KOJIe CTPOKA "foo" Mpe/CTaBIeHA B TAMSATH TPEMsI Pa3JIny-
HBIME OOBEKTaMH, a CUMBOJI : 00 — OZIHUM, HA KOTOPbIil €CTh HECKOJIBKO CCHLIOK:

array = ["foo", "foo", "foo", :foo, :foo, :foo]

HexoTtopbIx cMyInaeT iBoeToune nepes iMeneM cumposia. He BosinyiiTecs, 3To Bcero
JIMIIb CUHTAKCUYeCKOe CorJIallieHue. ¥ CTPOK, MaCCUBOB U X311IeH eCTb HaYaJIbHBIHM 1 KO-
HEYHBIH OTPAaHWYUTENH, & Y CHMBOJIOB — TOJIBKO HauaJabHbIA. CunTaiite, 4TO 3TO yHAP-
HBII, a He OMHAPHBI orpaHndnTe b, Ha mepBblil B3MJISI CHHTAKCUC KasKETCsl CTPaH-
HBIM, HO HUYETO TANHCTBEHHOTO B HEM HET.

CTOUT OTMETHTB, UTO B cTapbiX Bepcusix Ruby (10 1.6) cuMBoJIbHBIE KOHCTAHTHI HE
OBLIU TIOJTHOIEHHBIMU OOBEKTAMI, TIOCKOJIBKY TPE0GPA3OBBIBAIUCH B Fixnum U B TAKOM
BU/le XpaHUJIUCh. BHyTpeHHee IpejcTaBieHe OCTal0Ch TAKUM JKe; CHMBOJIY CTABUT-
€SI B COOTBETCTBUE YKCJIO, U XPAHUTCS OH KaK HelocpencTBeHHoe 3HaueHue. Camo unc-
JIO MOSKHO TIOJIYYUTh, BBI3BAB METO/ to_1i, HO B 9TOM PEIKO BO3HUKAET HEOOXOANMOCTD.
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ITo ciosam [Ixxrma Baiipuxa, CHMBOJI — 9T0 <00BEKT, Y KOTOPOTO €cTh UMsi». OCTHH
3uriep mpeAnodYnTaeT roBOpUTh 00 «0ObEKTE, KOTOPbI caM ABJseTcss uMeHeM». Kak
ObI TO HE OBLIO, CYIIECTBYET B3aUMHO OJJHO3HAYHOE COOTBETCTBUE MEKIY CHMBOJIAMHI
n uMeHamu. K yeMy MOKHO TPUMEHNTDh nMeHa? Hanpumep, K iepeMeHHbIM, METO/IaM 1
[IPOM3BOJIbHBIM KOHCTAHTAM.

TunuyHoe npuMeHeHne CUMBOJIOB — JIJIsl TIPEJCTaBIEHNsI UMEHU TIePeEMEeHHON WJIn
Metozia. Harmpumep, 4To0bI JOGABUTH B KJTacC aTpHOyT, HOMYCKAIOIIIIT YTCHUE U U3Me-
HEHUE, MOKHO TTIOCTYITUTD CJICAYIONINM 00Pa3oM:

class SomeClass

attr_accessor :whatever
end

To >xe camoe MOKHO BBIPa3UTh NHAYE:
class SomeClass
def whatever
@whatever
end
def whatever=(val)
@whatever = val
end
end

Jlpyrumu ciioBaMu, CUMBOJT :whatever TOBOPUT METOJLY attr_accessor, YTO METO-
JlaM UTeHUST ¥ YyCTAaHOBKH (2 paBHO U CaMO TIePeMEHHON 9K3eMILIISIPa) CJIeyeT TPUCBO-
UTb UMEHA, OTIpe/le/IIeMble YKa3aHHbIM CUMBOJIOM.

Ho 1mouemy He BOCIIOJIB30BAThCS IIPOCTO CTPOKOIT? Boobie-To MoskHO. MHOrH1e,
nase OOJIBIIMHCTBO CUCTEMHBIX METO/IOB, OKUAAIONINX CUMBOJI B KQ4eCTBe [apaMeTpa,
COIJIAIIAIOTCA U Ha CTPOKY.

attr_reader :alpha

attr_reader "beta" # Tak TOXe MOXHO.

Ha camoM ziesie cMMBOJT <TIOXOK» Ha CTPOKY B TOM CMBICJIE, YTO €My COOTBETCTBY-
€T TI0CJIeZI0BATETHHOCTh CUMBOJIOB. [109TOMY HEKOTOPBIE TOBOPSIT, UTO «CUMBOJ — HTO
MPOCTO HeM3MeHsieMas cTpoka». Ho kiace Symbol He HacTeayeT Kjaaccy String, a TH-
TIMYHBIC OTIepaIl Ha/l CTPOKaMM HeO6H3aT€JIbHO TIPUMEHNUMBI K CUMBOJIaM.

Taxxe HEMPaBUJIbHO IyMaTb, YTO CUMBOJIbI HAIIPAMYIO COOTBETCTBYIOT I/II[GHTI/I(l)I/I-
KaTopam. I13-3a 3TOTO HEMIOHUMaHUsI HEKOTOPBIE TOBOPSIT O «TabJIiIle CHMBOJIOBY (KaK
ecin Obl pedb 1u1a 06 acceMOIMPOBAHHOM 00BEeKTHOM Kozie). B aeiicrBurenbnoct 910
npejcTaBieHne OeCCMBICIEHHO; XOTSI CUMBOJIBI 1 XPAHITCS B KaKOH-TO BHYTPEHHEI
tabsmie (a kak ske nHade?), Ruby He maet k Hell ocTytia, MO3TOMY MPOTPAMMUCTAM BCE
PaBHO, CYTIECTBYET OHA UJTH HET.

BoJiee TOTO, CHMBOJIBI JIasKe HE BCET/Ia BBITJISIAT Kak MAeHTH(UKATOPbI. OOBIYHO
9TO TakK, 4TO 6]31 II0/1 9TUM HU ITOHNMATb, HO CUMBOJI MOYKET COAEPKaTh U 3HAKHW ITPETI-
HaHUS, €CITM 3aKJII0UEH B KaBBIYKU. Bee mokazaHHble HUKE CUMBOJIBI JIOTTY CTHMBI:

syml = :"This is a symbol"
sym2 = :"This is, too!"
sym3 = :") (*&"%S" # U maxe Takoi.



MoskHO 1ake MCTIOTb30BaTh CUMBOJIBI JIJIST OTIPeZIesIeH NS TIepEMEHHBIX 1 METO/IOB 9K-
3eMILIAPa, HO TOIJA Ui CChUIKM Ha HUX IIPUILLIOCH Obl IIPUMEHSITh TAKKe METOIbl, KaK
send M instance_variable_get. BooOiie roBops, Takas IIpaKTUKA HEe PEKOMEH/IYeTCsl.

CMMBORBI M ZMANA30HBI

6.1.1. CumBonbI Kak nepeyncneHms

B aspike Pascal u B mosgunx Bepcusx C ecTb moHATHe nepedncisgeMoro tuma. B Ruby
HMYEro nof00HOro ObITh HE MOKET, Be/lb HUKAKOIO KOHTPOJIS THUIIOB HE IIPOM3BOLUTCEL.
Ho cuMMBOJIBI 4ACTO MCIIOMB3YIOTCS KaK MHEMOHUYECKUE NMEHA; CTOPOHBI CBETA MOKHO
ObLIO ObI IPEACTABUTD KaK :north, :south, :east U :west.

BBITh MOKET, HEMHOTO MOHATHEE XPAHUTD UX B BUIE KOHCTAHT:

North, South, East, West = :north, :south, :east, :west

Ecu 661 9T0 GBIITH CTPOKM, 2 HE CHMBOJIBI, TO OTPE/Ie/IEHNe WX B BU/IE KOHCTAHT
MOTJIO OBI COKOHOMUTE TAMSITh, HO KaKIBIH CIMBOJ BCE PaBHO CYIIECTBYET B 00D-
€KTHOM TIPOCTPAHCTBE B €ANHCTBEHHOM dK3eMtyisipe. (CUMBOJIBI, TOMO0OHO 00BEKTaM
Fixnum, XpaHATCA KaK HEITOCPE/ICTBEHHDbIE 3HAYEHNS. )

6.1.2. CuMBONBbI KaK MeTa3HaYeHUs

MbI HEPEIKO MOIb3YEMCST HCKIIOUEHUSIMU, 4TOOBI YIUTH OT KOZOB Bo3BpaTa. Ho HUKTO
He MellaeT BO3BpallaTh KOIbI OIIMOKHM, ecjiu BaM Tak xodercs. K tomy ke B Ruby me-
TOJI MOKET BO3BpaIlaTh GoJIee OJHOTO 3HAYEHMSL.

B rakom Mexanmnsme yacto BosHukaer HeobxoanmocTb. Korpa-to cumBon NUL ko-
na ASCII BooOrite He cunTascst cuMBoJIOM. B sizbike C ecThb TIOHSITHE HYJIEBOTO YKa3aTe-
aist (NULL), B Pascal ectb ykaszarens nil, 8 SQL NULL o3nauaet oTcyTCTBUE KAKOTO OB
T0o Hu ObLT0 3HaYenust. B Ruby, koneuno, Toxe ectb ¢BOM nil.

[TpobGJieMa B TOM, 4TO TaKKe METa3HAYEHMs YacTo Iy TalOT C AefCTBUTEIbHBIMU 3HA-
uyeHrsamMy. B Hamm g Bee cuntaor NUL Hactosmnm cumsosioMm koga ASCIT U B Ruby
HEJIb3s1 CKa3aTh, YTO nil He ABJILETCS 0ObEKTOM; €r0 MOMKHO XPaHUTh, Hajl HUM MOYKHO
BBITIOJHATH Kakue-To ornepanuu. [loaTtomy He BITOTHE TOHATHO, KaK THTEPIIPETUPOBATH
CHUTYaluIo, Korjga hash [key] BO3BPAIIAET nil: TO JIM YKA3aHHbINA K04 BOOOIIe He Hail-
JIeH, TO JTM ¢ HUM acCOIMMPOBAHO 3HAUYEHME nil.

Wnes B ToM, YTO MHOT/Ia CUMBOJIBI MOTYT BBICTYTIATh B POJIU IMOAXOASIINX MeTa3Ha-
yeHuil. [IpencTaBbre METO, KOTOPBIH MOTyYaeT CTPOKY M3 ceTh (BO3MOKHO, TIO TIPOTO-
kosty HTTP nymt utibim ciocobom). ITpu KesraHuu MOKHO ObLIO ObI BEPHYTH HECTPOKO-
BO€ 3HAUYeHHE KaK WH/IUKATOP UCKJIIOYUTETHbHOM CUTYyaIUN.

str = get_string
case str
when String
# HopmanbHasi 0bpaboTka.
when :eof
# Konuer dainra, 3akpeTHEe COKeTa M T.II.
when :error
# Ommbra ceTu miIM BBOLA/BHBOLA.
when :timeout
# OTBeT He II0JIYy9YeH BOBpPEMA.
end
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MoskHo it CKa3aTh, YTO 3TO «JIYUIIE», YEM MEXaHN3M nckmovennii? Heobasarenn-
Ho. Ho TaKylO METOANKY CTOUT UMETH B BUY, 0COOEHHO Korga IMpuxXo/IuTCA 06pa6aTb1—
BaTb «IPaHUYHBIE CJIyYan», KOTOPbIE HE CHUTAIOTCA omunbKamMu.

6.1.3. CumBonbl, NepeMeHHbie U MeToAbl
HagepHoe, yaiiie BCero CUMBOJIBI TIPUMEHSIIOTCS JIJIST OIIPEIe/ICHIsT aTpuOyTOB KJracca:
class MyClass
attr_reader :alpha, :beta
attr_writer :gamma, :delta
attr_accessor :epsilon
#
end
Nwmeiite B BUIY, 4TO B 3TOM (hparMeHTe Ha CAMOM JieJie UCIOJIHIETCS HEKWI KOI.
Hampuwmep, attr_accessor UCTOMB3YeT UM CUMBOJIA [IJII OTIpe/ieieHNS UMEHU Tiepe-
MEHHOU 9K3eMILISIPA, a TAKIKEe METOJIOB JIJIsSI ee YTEeHUST U U3MeHeHUsl. DTO He O3HAYAET,
YTO BCET/Ia UMEETCS TOUHOE COOTBETCTBHUE MEXK/Y CAMBOJIOM U UMEHEM TIePeMEHHOI 9K-
3eMILIApA. HaHpI/IMep, 06pau[a${(:b K METONY instance_variable_set, Mbl JOJIKHBI 3a-
JIaTh TOUHOE MM TIEPEMEHHO, BKJIIOYas U 3HAK @:

syml = :@foo

sym2 = :foo
instance_variable_set (syml, "str") # TpaBUIIBHO.
instance_variable_set (sym2,"str") # Ommbka.

Kopoqe ToBOPs, CUMBOJI, HepezlaBaeMbel METO/IaM U3 CEMEICTBA attr, — BCEro Jinuib
ApPryMeHT, a CaMH 3TN METO/Ibl CO3/1al0T Tpe6yeMbIe IepeMeHHbI€ 1 METO/Ibl 9K3EMILJIA-
Ppa, OCHOBbBIBasICb Ha 3HAYCHWNUW CUMBOJIA. (B KOHEIl UMEHH MeTO/la N3MEHCHHW A lIO6aB]I§I-
€TCA 3HaK PaBEHCTBA, a B Ha4aJI0O UME€HU HepeMeHHOfI IK3eMIlIAApa — 3HaK @) briBaror
TaKsyKe CJIydan, Korjia CUMBOJI IOJIZKEH TOYHO COOTBETCTBOBATDb I/IlIeHTI/I(l)I/IKaTOpy, Ha KO-
TOprfI CCbLJIA€TCA.

B GoabimncTBe CJIy4daeB (eCJII/I HE BO BCEX!) METO/IbI, OKHJalole Ha BXO/A€e CUM-
BOJI, IPUHUMAIOT TaKyKE€ CTPOKY. O6paTHO€ HE BCer/ia BEPHO.

6.1.4. Npeobpa3oBaHue CTPOKM B CUMBOJI U 0OpaTHO
CTpPOKH ¥ CHUMBOJIBI MOKHO TIPe0OPa30OBhIBATH APYT B APyTa ¢ MOMOIIBI0 METOIOB to_
str M to_sym:

a = "foobar"
b = :foobar
a == b.to_str # true
b == a.to_sym # true

Jlyist MeTarnporpaMMUPOBAHUST MHOT/[A OBIBAET TTOJIE3EH TAKOW METOL:

class Symbol
def +(other)
(self.to_s + other.to_s).to_sym
end
end



O no3BoJIsIeT KOHKAaTEHNUPOBaTb CUMBOJIbI (I/I]II/I AOOTINCHIBATH CTPOKY B KOHEIL CUM-
BOJIa). Huxe TIpuUBEACH TIPUMEDP MCIOJIb30BaHWA; MbI IIDUHUMAaEM Ha BXOJ€ CUMBOJI 1
IIbITAEMCS OIIPEAE/INTD, IIPEJCTABJIACT JIM OH KaKOﬁ-HH6yI[b METO/L IOCTYyTIIa (TO €CTb Cy-
MIECTBYET JIM METO YTECHUA NJIN YCTAaHOBKN anI/I6yTa C TaKM I/IMGHEM)I

CMMBORBI M ZMANA30HBI

class Object
def accessor? (sym)
return (self.respond_to?(sym) and self.respond_to? (sym+"="))
end
end

YoMty Takske 0 60Jiee H30IIPEHHOM CII0co0e MPUMEHEHNS CUMBOJIOB. VIHOT 1A 1pr
BBINOJIHEHUH OTIEPAINH map HY’KHO yKa3aTh CIOXKHbIN 00K, OfHAKO BO MHOTHX CJIyda-
SIX MBI ITPOCTO BBI3BIBAEM HEKOTOPBIIT METOJI [JISI KAJK/IOTO AJIEMEHTa MacCHBa MK Habopa:

list = words.map {Ix| x.capitalize }

He kaskeTcsa s BaM, 4TO /IS TAKOM TIPOCTON 3a1a4yl CJIMIIIKOM MHOTO 3HAKOB ITpe-
miHaHus? JlaBaiite BMECTO 9TOTO OMPEIEJIMM METOJL to_proc B Kiacce Symbol. OH Gyaer
HPUBOIMTS JII000I CUMBOJI K THITY 00beKTa proc. Ho Kakoil IMEHHO OGBEKT proc CJIeyer
BepHYTH? OUEBUIHO, COOTBETCTBYIONINE CAMOMY CHIMBOJTY B KOHTEKCTE OGHEKTA; MHBIMI
CJIOBAMM, TaKOii, KOTOPBIH TOMIJIET CaM CUMBOJI B BHJIE€ COOOTIEHNST OOBEKTY.

def to_proc
proc {|lobj, *args| obj.send(self, *args) }
end

Kcratu, sToT Koz 3auMcTBoBaH us poekTa [opuna Cunkiepa (Gavin Sinclair) «Pac-
mupenust Ruby». VimMest Takoit MeToz1, MBI MOKEM CJIEYIOIIIM 00PasoM MePEeIrcarh mep-
BOHAYAJIbHBIN KO

list = words.map(&:capitalize)

Crout HOTpaTUTh HEMHOIO BPEMEHU U pa3o0paThes, Kak 910 paboraer. MeTo map
OGBIYHO TPUHUMAET TOJILKO GJI0K (HUKAKUX JAPYTUX apaMerpos). Hammuue 3naka & (am-
TIepCan/T) TIO3BOJISIET TIEPeaTh 0OBEKT proc BMECTO SIBHO YKa3aHHOTO GJ10Ka. [T0CKOTbKY
MBI IPUMEHSIEM aMIIePCaH/] K 0OBEKTY, HE SIBJSIONEMYCSI proc, TO HHTEPIIPETATOP IIbI-
TAeTCs BBI3BATh METOJL to_proc 9TOT0 0ObekTa. [lomyyaomuiicst B pesysibrate 00beKT
proc HOACTABJISIETCS BMECTO IBHOTO OJIOKA, YTOOBI METOJL map BBI3BIBAJ €10 JIJIST KasK10-
0 3JIEMEHTA MACCHBa. A 3a4eM repeiaBath self B BUJE COOOTIEHNUS DIEMEHTY MAaCCUBA?
3areM, 4T0 0OBEKT proc ABJISETCS 3AMBIKAHUEM U, CJIEIOBATEIBHO, TOMHUT KOHTEKCT, B
KOTOPOM OBLIT CO3/IaH. A B MOMEHT CO3/IaHUsI sel f ObLI CCHIIKON Ha CUMBOJI, JIJIST KOTO-
POTO BBI3BIBAJICSI METOJL £O_proc.

6.2. Anana3oHbl

[TonsaTne anana3oHa MHTYUTUBHO MTOHSTHO, HO U Y HETO MMEIOTCSI HEKOTOPbIe Heoue-
BUJIHBIE OCOOEHHOCTH ¥ CIIOcOoOb! npuMenerys. OXHUM U3 CaMbIX IIPOCTBIX SIBJISETCS
YICJI0BOU AMAIIa30H:

digits = 0..9

scalel = 0..10

scale2 = 0...10
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Omepatop .. BKJIIOYAeT KOHEYHYIO TOUKY, a orepaTop ... He BkiouaeT. (Ecau ato
JUIST BAC HEOYEBHJIHO, IPOCTO 3arioMHuTe.) TakuM 06pasoM, IManas3oHbl digits U scale?
13 TIPE/IBIYTIETO TPUMepa OTNHAKOBHI.

Ho auanasoHbl MOTYT COCTOSIT He TOJIBKO 13 I[EJIbIX Yncesi — GoJiee TOTO, HE TOJIBKO
us urces. Hauasom 1 koHIoM auanasona B Ruby Mosker 0bITh 110601 00bekT. OnHaKO,
KaK MbI BCKOpE YBUJIMM, He BCE IUANIa30HbI OCMBICJICHBI UJIN TIOJIC3HBI.

OCHOBHBIE OTIEpAIlIK HAJl IMAIa30HOM — 00X0/1, TIpeoOpa3soBaHUe B MACCHUB, & TaK-
JKe BBISICHEHUE, TIOTIAJIAET JI HEKOTOPDI 00bEKT B IAHHBIH rana3oH. PacceMoTpuM pas-
HOOOpasHble BAPUAHTBHI 3TUX ¥ IPYTUX ONEPaIii.

InanasoHsl

6.2.1. OTKpbITblE U 3aMKHYTbIE AMaNa3oHbI
III/IaHaSOH Ha3bIBACTCA 3AMKHYMbIM, €CJIN BKJIIOYACT KOHECYHYIO TOYKY, I OMKPLLMbIM —
B IIPOTUBHOM CJIy4ae:

rl = 3..6 # BaMKHYTH.
r2 = 3...6 # OTKPHITHI .
al = rl.to_a # [3,4,5,6]
a2 = r2.to_a # [3,4,5]

Heb3st CKOHCTPYUPOBATD IUANIA30H, KOTOPBIN He BKJIOYAT Obl HAYAIbHYIO TOUKY.
MoskHO cunTaTh 3TO OTPAHNYEHNEM S3bIKA.

6.2.2. HaxoxaeHue rpaHuy, aManasoHa

MeTOlIbI first 1 last BO3BpaliarT COOTBETCTBEHHO JIEBYIO 1N npaBon FpaHI/IHy JAualia-
30HA. Y HUX €CTh CHHOHUMBI begin 1 end (9TO €llle U KJIIOUYeBbIE CJI0BA, HO NHTEPIIPETH-
PYIOTCA KaK BbI3OB METO/Ia, €CJIN ABHO YKa3aH BLISLIBaIOL[II/IfI O6’beKT).

rl = 3..6
r2 = 3...6
rla, rlb = rl1.first, rl.last #3, 6
rlc, rld = rl.begin, rl.end #3, 6
r2a, r2b = rl.begin, rl.end # 3, 6

MGTOH exclude_end? COO6HI3.€T, BKJIIOYE€Ha JIN B IMAlla30H KOHEYHad TOYKa:

rl.exclude_end? # false
r2.exclude_end? # true

6.2.3. 00xoa aMana3oHa

OO6bIYHO AMANA30H MOKHO 060UTH. JIJIsI 9TOr0 KJace, KOTOPOMY IIPUHAAJIEkKAT TPaH-
1Bl /INATIA30HA, JI0JIKEH TIPEIOCTABIISITh OCMbICJIEHHBIN METO/| succ (CJeLYIONIHil).

(3..6).each {Ix| puts x } # TevaTawnTCs YeTHpe CTPOKU

# (CKOOKM OOsI3aTENBHH) .

IToxa Bce xopotro. 1 Tem He MeHee 6y11bTe O4YE€Hb OCTOPOKHBI 11PN pa60Te CO CTPO-
KOBBIMU ianiazonamu! B kjiacce St ring mMeeTcss MeTOJL succ, HO OH He CJIMIITKOM I10JIe-
3eH. [1os1b30BaThCS 3TOM BO3MOKHOCTBIO CJIEYET TOJBKO ITPU CTPOTO KOHTPOJINPYEMBIX
YCJIOBUSIX, IOCKOJIbKY METO/I succ OIpejiesieH He BIIoJTHe KoppeKTHO. (B onpenenenun
UCITIOJIb3YETCSI, CKOPee, < MHTYUTUBHO OUEBU/IHbBIN», HEYKEJIUN JIEKCUKOTPaUIeCcKuii 1o-
PSJIOK, TIOATOMY CYTIECTBYIOT CTPOKH, JIJISI KOTOPBIX «CJEAYIONast> He MMEEeT CMbICJIA. )



rl = "7, . "9"

r2 = "7".."10"

rl.each {Ix| puts x } # IlegyaTalTCss TPU CTPOKMU.
r2.each {Ix| puts x } # Huuero He mevaTaeTcs!

CMMBOABI M IMANA3OHBI

ITpeapiyiiye IPUMEPbI MOX0KHU, HO BeIyT cebs 1mo-pasHoMy. OTyacTy IpUYNHA B
TOM, YTO TPAHUIIbI BTOPOTO JIMANIAa30HA — CTPOKU Pa3HOM jyinHbl. Mbl 03K1/1aeM, UTO B
JIMATIA30H BXOJSAT CTPOKHU "7", "8", "9" 1 "10", HO UTO POUCXOUT HA CAMOM JieJie?

[Tpu 06xoe Auanasota r2 Mbl HAYMHAEM CO 3HAYEHUS " 7" 1 BXOJUM B IIUKJI, KOTO-
Pblil 3aBepiaercs, Korja TeKyllee 3HaueHne oKaxercs 6oJiblie mpaBoii rpanuipl. Ho
BeJlb "7" U "10" — He YUCJIA, & CTPOKU, U CPABHUBAIOTCSI OHU KaK CTPOKU, TO ECTh JIEKCU-
korpaduuecku. [TosTomy JieBasi TpaHuIla OKa3biBaeTcs OOJIbIIE IPABOIL, U IIUKJI HE BbI-
TOJTHSIETCST HU Pasy.

A 4TO CKa3aTh 0 TOBO/LY MATIA30HOB YKCEJI C TIJIaBaoniel Toukoi? Takoit quamna-
30H MOKHO CKOHCTPYMPOBATh U, KOHEYHO, IIPOBEPUTD, MONAJAET JIU B HETO KOHKPET-
HOE 4YMCI0. DTO 1oJe3no. Ho 060ty Takoll [uara3on HeJib3d, TaKk KaK MeTOJ[ succ OT-
CYTCTBYET.

fr = 2.0..2.2

fr.each {Ix| puts x } # Ommubka!

[Touemy s uncen ¢ nnaBaoIel TOYKON HET MeTo/la succ? TeopeTrueckn MOXKHO
ObL10 OBl yBEIMUUBATD YHCJIO HAa HEKOTOPOe IIpupanienue. Ho Beamymna Takoro nmpupa-
IIEHNS CUIBHO 3aBKceIa Obl OT KOHKPETHON MAILIUHbL, IIPU 9TOM JaKe s 00X0/1a «He-
GOJIBIIOrO» JMaliazoHa IIoHa 001I0Ch Obl TUTAHTCKOE YUCJI0 UTEPALii, a II0JIE3HOCTD
TaKoM orepannuy BechMa COMHUTETbHA.

6.2.4. NpoBepka NpUHAANEXHOCTU ANANA3OHY
3aueM Hy:KeH JIUANa30H, €CJU HEJTb3sl TTPOBEPUTD, TIPUHAJIEKUT I eMy KOHKPETHBIH
00ObekT? JTa 3a1a4a Jerko PelaeTcs ¢ IOMOIIBIO MeToa include?:

rl = 23456..34567

x = 14142
y = 31416
rl.include? (x) # false
rl.include? (y) # true

Y aToro MeTO/la €CTh TaKKe€ CUHOHUM member?.

A kax or paboraer? Kak uHTepuperarop onpeaesisier, IpUuHaIeAKUT I O0bEeKT A1a-
nazony? [IpocTo myTem cpaBHenust ¢ rpanuiiamMu (IIO3TOMY TTPOBEPKa ITPUHA/IJIEKHOCTH
JIMama3oHy BO3MO>KHA JIUIITh, €CJIU OTPe/IeJIeH OCMBICJIEHHBIHN OIlepaTop <=>).

CHBHOBaTeHbHO,3aHHCb(a..b).include?(x)BKBHBaﬂeHTHa><>=eiand><<:b.

Eme pa3 peayInpexRaacM: 6yzlee OCTOPOJKHBI CO CTPOKOBbIMMA ,ZII/IaHB.SOHaMI/I!

sl = "gn, . ngw
str = "28"
sl.include? (str) # true (HempaBMIBHO!)

6.2.5. MpeoGpasoBaHne B MaccuB

Korz[a Anarta3oH npe06pa3yeTC$1 B MaCCHB, MHTEPIPETATOP T1OCJI€/I0BATE/IbHO BbI3bIBa-
€T MeTO/] succ, II0OKa HE 6y]1€T AOCTUTHYTA ITpaBasd rpaHuIla, 1 ITIOMENaeT Ka)KI[bel aJ1e-
MEHT /IMalla30Ha B BOSBpaL[IaeMbeI MaCCUB:
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r=3..12

arr = r.to_a # [3,4,5,6,7,8,9,10,11,12]

HCHO, YTO JIJId IMAIIa30HOB YHCEJI TUIIa Float TaKkoOM I10AX0/1 HE pa60TaeT. Co CTpO-
KOBBIMMU /I1alla30HAMU MHOT/1a 6yI[eT pa60TaTb, HO JIy4IIie 3TOro He AeJiaTh, TOCKOJIbKY
pe3yJibrat He BCerza oO4eBU/IeH Ui OCMbICJIEH.

6.2.6. OGpaTHbie Auana3oHbl
MMeer Ji cMBICJ TOBOPUTH 06 0OpaTHOM [uanazoHe? U na, u Het. Cleyomuii quama-
30H I[OHyCTI/IMI

r=26..3
x = r.begin # 6
y = r.end # 3

flag = r.end_excluded? # false

Kak BU/INUTE, MBI MOJKEM OIIPEACJINTDH 066 TpaHUIIbI 1 Y3HATDH, 4TO IIpaBasd I'paHUIla
BKJITOUeHa. Ho aTtum rnepedyeHb BO3SMOKHDBIX onepaqu/’I TIPaKTUYECKN NCUEPIIbIBACTCA.

arr = r.to_a # 0[]

r.each {|x| p x } # Hu onHOM UTepaLum.

y =5

r.include? (y) # false (mns noOOTO 3HaAYEHUS V)

OsHauaer Ji 910, 4TO 0OpaTHBIE AUanasoHbl Beeraa 6ecrioniesnbl? Bosce Het. B He-
KOTOPBIX CJIy4astiX pasyMHO MHKAIICYJIUPOBATh IPAHUIILI B OAUH OOBEKT.

Ha camoM ziejie MacCUBBI U CTPOKK 4acTO IIPUHIUMAIOT 0OpaTHbIE [HAIla30Hbl B Ka-
YecTBe WH/IEKCOB, MTOCKOJIbKY WHAEKCAIIN /IJIT HUX HaunHaeTcs ¢ 0, ecm OTCUnTHIBATh
OT JIeBOH TpaHulibl, U ¢ -1 — ecu ot nipaBoii. [ToaToMy 101TyCTUMbBI TAaKKHe BbIPAXKEHUSI:

string = "flowery"

strl = string[0..-2] # "flower"

str2 = string[l..-2] # "lower"

str3 = string[-5..-3] # "owe" (mo cymecTBY, IPSIMOM OMAIIa30H)

6.2.7. Onepartop nepeknioYeHus

JlranasoH B cocTaBe ycaoBust o6pabarbiBacTcst 0coObIM 00pazoM. B aTom caydae . . Ha-
sbiBaetcs onepamopom nepexmouenus (flip-flop operator), nmockosbky ato, 1o cyect-
BY, TIEPEKJTIOYATEIb, KOTOPBII COXPAHSIET CBOE COCTOSTHHE.

Takoii npueM, 1o3aMMCTBOBaHHbI 13 a3bika Perl, 6piBaet nosesen. Ho oHATD, Kak
oH paboTaeT, J0BOJIbHO TPYIHO.

[IpeacraBbre cebe NCXOAHBINA TEKCT IIporpaMMbl Ha Ruby, B KoTopbiii BeTpoeHa 10-
KyMEHTAI¥s], OTpPaHIYEHHAs MapKepaMu =begin 1 =end. Kak ObI BbI TIOAOILIN K 3aj1aue
OTBICKAHUSI U BBIBOJIA TUX U TOJIbKO 3TuX (hparmenToB? (CocTosiHue rnepekaioyaeTcs
MEXKJIy «BHYTPH pas/ieia» U «BHE pasjiesiay, 0TCIo/la ¥ IOHATHE repekouenns.) Perre-
HUe, XOTSd UHTYUTUBHO U HE OUE€BU/IHOE, IaeT CJIe/LyTOIINii KOI:

loop do

break if eof?

line = gets

puts line if (line=~/=begin/).. (line=~/=end/)
end



«Boummie6eTBo» 00bACHAETCS TPUHIUIIOM PabOThI OIlepaToOpa MEePEKIIOUCHIS.

Bo-1iepBbix, Ha/10 0CO3HATH, UTO «/IUATIA30H» COXPAHSIET CBOE COCTOSIHUE, XOTSI OHO
1 cKpbITO. Koria cTaHOBUTCS MCTUHHBIM YCJIOBUE, 3alaHHOE B KAUECTBE JIEBOW IpaHu-
IIbI, CaM JMaTIa30H MPUHUMaeT 3HadyeHue true. OH COXpaHSET 3TO COCTOSITHUE 10 TEX TIOP,
MOKa He CTaHeT UCTUHHBIM YCJIOBUE Ha MPABOW TPAHUIIE, M B 3TOT MOMEHT COCTOSTHIE
HepeKJIovaeTcs B false.

Takoe moBejieHNE MOJE3HO BO MHOTHX CJIydasX, B 4acTHOCTH st pasbopa HTML-
JIOKYMEHTOB MU KOH(DUIYPAIMOHHBIX (aliloB, pasOUTHIX Ha paszielibl, BbIOOpa auala-
30HOB 9JIEMEHTOB U3 CIIUCKOB U T. [I.

Ho smuHo MHe Takoii CHHTaKCHC He HpaBUTCsI. HesoBOMIbHBI UM U MHOTHE JIDYTHE,
BKJIIOYasd 1 caMoro Mara. Bosmosxio, B OyzyiieM 9Ta BO3MOKHOCTb OyIeT MCKII0YeHa
u3 Ruby. OnHako st mokasy ymoOHbIi crIocob peamn3oBaTh Ty ke (PYHKIHOHATBHOCT
O-ZIPYTOMY.

YTo MeHsT He yCTPalBaeT B OllepaTope rnepekaoueHust? B KonTekcre mpeblaynero
pUMepa PACCMOTPHUM CTPOKY, HAUMHATOTITYTOCS ¢ MapKepa =begin. HamoMuum, 9To orre-
parop =~ He BO3Bpallaer true WK false, KAK MOKHO ObLIO ObI 0KM/IATh; OH BO3BPAIIAET
HAYaJIbHYIO TIO3UIINIO HAMIEHHOTO COOTBETCTBUS (Fixnum) WM nil, €CJIM COOTBETCTBHE
He HaiimeHo. CireloBaTeIbHO, TIPU BBIUNCIEHUN BRIPAKEHUI [I7TST CTPOK, TIOTATA0TIIITX
U He TIOMAIAI0NINX B IMATTA30H, MBI TIOJIy4aeM 0 ¥ nil COOTBETCTBEHHO.

O1HaKo [PH TOIBITKE CKOHCTPYUPOBATD UAIa30H OT 0 JI0 nil BOZHUKAET OINOKa,
MOCKOJIbKY TaKOM INAINa30H HEe MMEET CMBICJIA:
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range = 0..nil # Ommbka!

Hajee, HanloMHIO, 4TO B Ruby TOJIbKO false ¥ nil HAalOT 3HAUEHUE «JIOKb> — BCE
oCTajbHbIEe OOBEKTHI B JIOTMYECKOM KOHTEKCTE BBIYHUC/SIOTCS KaK «UCTUHA». A 3HAUNT,
cieyst o01Iel MICOJIOTHH AMalla30H He J0JIZKEH BBIYUCIATHCS KaK <JI0Kb».

puts "hello" if x..y
# IeuaTaercss "hello" mis mMoOOOTO IOOIyCTMMOTO OMara3oHa X..Y.

Ho mpeamomoxum, 9T0 MBI COXPaHUIN 9TU 3HAUEHUS B ITEPEMEHHBIX, a TIOTOM U3
HUX CKOHCTPYHPOBAJM [uanas3oH. Bee mepectaner paboTarh, Tak Kak MPOBEPKA BCeT-
Jlla 1aeT true.

loop do

break if eof?

line = gets

start = line=~/=begin/

stop = line=~/=end/

puts line if start..stop
end

A 4TO ecsi caM JIMana3oH MOMECTUTD B TiepeMeHHyI0? Toske He MOIyIuTcs — Ipo-
BepKa CHOBaA Ja€T true.
loop do
break if eof?
line = gets

range = (line=~/=begin/)..(line=~/=end/)
puts line if range
end
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YTo0bI TOHSITH, B UeM JIEJI0, HY;KHO OCO3HATh, UTO BECh AnalasoH (BKIouas obe rpa-
HUIIBI) BBIYMCIISETCS HA KaKIOU UTEePaIiy IIUKJIA, HO C Y4eTOM BHYTPEHHETO COCTOSI-
Hust. [ToaToMy orieparop mepekIiodeHns: — BOOOIIle He HACTOSIIMIA Arana3oH. Tot (axr,
YTO OH BBITVIA/IUT TIOX0KMM Ha JIMANIa30H, XOTH 110 CYTH TAKOBBIM HE SBJISICTCS, MHOTHE
CUUTAIOT <3JIOM>».

W nakowner, 3aymMaeMcs o TpaHUIAX B orlepaTope nepexsodenns. OHM BbIYUCIIS-
I0TCSI KOK/BIN pa3, HO Pe3yJIbTaT BRIYMCIEHUS HEeJIb3s COXPAHUTD B TIEPEMEHHON 1 3a-
TEM IIPOCTO TIOJICTABUTD ee. B HEKOTOPOM CMBbICJI€ TPAHUYHBIE TOUKU OKA3bIBAIOTCSA 110-
XOKM Ha 0OBEKTBI proc. ITO HE 3HAUEHUS, 2 UCTIOMHsIeMbIi Ko/ ToT (haxT, 4To HeuTo,
BBITJISIIATIEE KaK OOBIYHOE BBIPasKEHHeE, Ha CAMOM JieJie TIPEICTaBIAeT coOoit proc, TO-
JKe He BBI3BIBAET BOCTOPTA.

W HecMmoTps Ha Bce BbIIeCKa3aHHOE, (DYHKIIMOHATBHOCTB-TO ToJsie3Hasd!.. MoKHO
JIV HATIMCATh KJIACC, KOTOPBIH WHKATICYIUPYET €€, HO IPU ITOM He GyJIeT TAKUM «Maru-
yecknM»? MOKHO 1 /1ake He oueHb Tpy/HO. B mmctunre 6.1 mpuBeien nmpocToii Kirace
Transition, IMUTHPYIOIWH TOBEJEHNE OTIepaToOpa MepeKII0YeHNs.
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NuctuuHr 6.1. Kmacc Transition
class Transition
A, B=:A, :B
T, F true, false

# state,pl,p2 => newstate, result
Table = {[A,F,F]=>[A,F], [B,F,F]=>[B,T],
[A,T,F]=>[B,T], [B,T,F] [
[A,F,T]=>[A,F] [B,F,T]1=>[
[A,T,T]=>[A,T], [B,T,T] [
def initialize(procl, proc2)

>

B,T]
, >[A,T]
>[A,T]

1

@state = A
@procl, @proc2 = procl, proc2?
check?

end

def check?

pl = @procl.call 2 T : F
p2 = @proc2.call 2 T : F
@state, result = *Table[[@state,pl,p2]]
return result
end
end

B kmacce Transition [7Is1 yipaBIeHUs IepexoilaMi TPUMEHSIeTCsT TPOCTON KOHeu-
HbIi apToMaT. OH NHULMAIM3UPYETCS Iapoil 00bEKTOB proc (TeMU JKe, YTO IJIS OIIepa-
TOpa Iepekaodenus). Mbl yrpatuin HeGobInoe yao0CcTBO: Bee IepeMeHHbIe (Harpu-
Mep, 1ine), KOTOPbIE UCIIOJIB3YIOTCS BHYTPU 9THX 00BEKTOB, JOJKHBI Y7Ke HAXOAUThCS
B 00JTaCTU BUMMOCTH. 3aTO TETIEPb Y HAC €CTh PEIlieHIe, CBOOOTHOE OT «Marhiy», U BCE
BhIpayKeHUs BeAyT cebs Tak, Kak B JII0OOM ApyroM koHTekcre Ruby.

Bort cierka nsmenennbiin BapHUaHT TOTr'O JKe I10JX0/1a. 3xmech MeToj initialize npu-
HUMAaeT proc U /B IPOU3BOJIbHBIX BbIPAKEHUS:
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def initialize(var,flagl,flag2)

@state = A
@procl = proc { flagl === var.call }
@proc2 = proc { flag2 === var.call }
check?

end

OnepaTop BETBAIIECTOCS paBEHCTBA NPOBEPACT COOTHOIIECHNE MEK/Y I'PaHUI[aMU 1N
nepeMerHoM. [TepemMeHHast 06epHyTa B OOBEKT proc, TOTOMY YTO MBI [IEPEIaeM 9TO 3Ha-
YeHne TOJbKO OJWH pa3, HO XOTUM UMETb BO3MOKHOCTDH BbIYUCJIATD €ro ITIOBTOPHO. ITo-
CKOJIbKY proc — 3aMbIKaHUE, 9TO HE COCTABJISACT HpO6JIeMbI.

Bot kak HCIIOJIb3YETCA HOBasl BEPCUA:

line = nil
trans = Transition.new(proc {line}, /=begin/, /=end/)

loop do break if eof? line = gets
puts line if trans.check?
end

S peKOMEHIYT0 UMEHHO TAKOH MOXOJI, TIOCKOJbKY B HEM BCE JETAETCS OTKPBITO,
6e3 rpuBedeHUst «BoJIIEOCTBa>. OCOOYIO aKTYaIbHOCTD 9TO TIPUOOPETET, KOT/Ia OTie-
PaTop MePEeKTIOICHNsT OYIET UCKITIOUEH U3 SI3BIKA.

6.2.8. HectaHpgapTHbie AMana3oHbl

PaccMoTpuM IpuMep AnarasoHa, COCTOSIIEro U3 IPOU3BOJIbHBIX 00BEKTOB. B IMCTHH-
re 6.2 npuBeieH Kiace A5 paboThl ¢ PUMCKUMU YUCIAMIL.

NIncTuHr 6.2. Kmacc nns paboTs C PUMCKUMU YUCIIaAMU

class Roman
include Comparable

1,1V,V,IX,%,XL,L,%XC,C,CD,D,CM,M =
1, 4, 5, 9, 10, 40, 50, 90, 100, 400, 500, 900, 1000

Values = $w[M CM D CD C XC L XL X IX V IV I]

def Roman.encode (value)
return "" if self ==

str = ""

Values.each do |letters]|
rnum = const_get (letters)
if value >= rnum

return(letters + str=encode(value-rnum))
end

end

str

end

def Roman.decode (rvalue)
sum = 0
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letters = rvalue.split('")
letters.each_with_index do |letter,i]
this = const_get (letter)
that = const_get (letters[i+l]) rescue 0

op = that > this ? :- : :+
sum = sum.send(op,this)
end
sum

end

def initialize(value)
case value
when String
@roman = value
@decimal = Roman.decode (@roman)
when Symbol
@roman = value.to_s
@decimal = Roman.decode (@roman)
when Numeric
@decimal = value
@roman = Roman.encode (@decimal)
end
end

def to_i
@decimal
end

def to_s
@roman
end

def succ
Roman.new (@decimal+1)
end

def <=>(other)
self.to_1 <=> other.to_i
end
end

def Roman (val)
Roman.new(val)
end
Chauvasia HECKOJIBKO CJIOB O caMOM KJjacce. Ero KOHCTPYKTOPY MOKHO IepejiaTh
CTPOKY, CUMBOJI (TIPEJICTABJISAIONIUI YMCJI0, 3aITMCAHHOEe PUMCKUMU IudpamMu) Uin
Fixnum (YUCJI0, 3aIlICAHHOE OOBIYHBIMU apaGCcKuMu g pamin). BHyTpy BBIOTHSIET-
ca npeoOpasoBaHue U coxpansiorces o0e ¢popMbl. FIMeercs: BerioMoraTtebHbI METOI
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Roman, 3TO TIPOCTO COKPAIleHHAs 3aMCh BbI30BA Roman . new. MeTObI Kiacca encode 1
decode 3aHUMAIOTCSI TIPEOOPasoBaHueM U3 apabCKoil (HOPMBI B PUMCKYIO U HA0GOPOT.

[l TPOCTOTHI A OITYCTUI KOHTPOJIb IAaHHBIX. Kpome ToTo, mpeanoiaraeTcs, 4To
puMckue 1rdPBI Pe/ICTaBIEHbI IPOIUCHBIMU OYKBAMHU.

Metoz to_i, KOHEUHO K€, BO3BpaIllaeT JecATUYHOe 3HAUeHue, a to_s — YUCJIO, 3a-
IMcaHHoe pUMCKUMH Iudpamu. MeTo]| succ Bo3BpallaeT cjeayloliee puMcKoe YU CJIO:
HaIlpuMep, Roman (: IV) . succ BEPHET Roman (:V).

Ornepatop cpaBHEHUS CPABHUBAET JICCATUUHBIEC 9KBUBAJICHTBL. M bl BKITIOYUJIN C TIO-
MOIIBIO IMPEKTUBBI include MOYJIb Comparable, 4TOOBI MOJYYUTH JOCTYI K ONEPATO-
pam «MeHbIIe» 1 «6oJblie» (peansaris KOTOPBIX OTIMPAETCsT Ha HAJIMYne MEeTO/Ia CPaB-
HEHUS <=>).

OGparuTe BHUMaHUE Ha MCIOJIb30BaHNEe CHMBOJIOB B CJIEyIONIeM (pparMeHTe:
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op = that > this ? :- : :+

sum = sum.send(op,this)

3/1eCch MBI pelraeM, Kakyio 6y1[eM BBITIOJTHSATH OTlepaIuio (oHa 0003HAYAETCS CUM-
BOJIOM): CJIOJKEHE UJTH BbIYUTaHNE. JTO HE 6oJiee ueM KpaTKUil criocod BbIPa3nUTh CJie-
NYIOILYIO NJIEI0:

if that > this

sum -= this
else

sum += this
end

BTOpOﬁ BapUaHT JJIMHHEE, 3aTO 6oJ1ee IOHATEH.
HOCKOJII)Ky B 9TOM KJlaCCe €CTb METO/] succ N TTOJTHBIT Ha60p OTIEpaTOpPOB CpaBHE-
HU, €T0 MOKHO UCITOJ/Ib30BaTh AJIsI KOHCTPYUPOBAHWA TUAITa30HOB. HpI/IMepZ

require 'roman'

y1l = Roman (:MCMLXVTI)

y2 = Roman (:MMIX)

range = yl..y2 # 1966..2009
range.each {Ix| puts x} # BuBomsaATCcs 44 CTPOKHU.

epoch = Roman (:MCMLXX)
range.include? (epoch) # true

doomsday = Roman (2038)

range.include? (doomsday) # false
Roman(:V) == Roman(:IV).succ # true
Roman (:MCM) < Roman (:MM) # true

6.3. 3aknioyeHue

B 370ii ri1aBe MbI TIO3HAKOMIJIUCH C TEM, YTO TaKOE CUMBOJIBI B Ruby 1 Kak oHu nprMe-
HATOTCA. MBI TPOZIEMOHCTPUPOBAJIN KaK CTaHAAPTHBIE, TaK U OTIpe/ieJICHHbIE TI0JIb30Ba-
TeJIeM crocobbl yoTpeGIeHUST CHMBOJIOB.

Taxke MbI TOAPOOHO OCTAHOBHMJIMCH HA IMANIA30HAX: TIOTOBOPHIIN O TOM, KaK IPeos-
pasoBaTh IMAINIA30H B MACCUB, KAK IPUMEHUTD €T0 B Ka4eCTBe MH/IEKCa JIJIsl MACCUBA MJIU
CTPOKH, Kak 000ITH ANATIa30H U T. I. PaccMOTpesIn oTiepaTop mepekioueHust (1 aibrep-
HATWBY CTApOMY CHHTaKcucy ). HakoHerr, co3mamm Kiace, KOTOPBIH KOPPeKTHO paboTa-
€T B COUETAaHUHU C OIlepaTOpaMu [rara3oHa.

Ha atom obcykenne cCHMBOJIOB 1 IMAa30HOB 3aKaHumBaetcst. Ho, MOCKOMbKY oHM
ucrosb3yorest B Ruby ouetn yacto (1, HeCOMHEHHO, TIOJIE3HBI ), TO MBI €111e He Pa3 BCTpe-
TUMCSI B HUIMH B TIPEMepax KoJa.

3aknoyeHre



Fnasa 7. flara u Bpems

3naem nu kmo-nubyov, umo maxoe 8pemst Ha camom deie?
Yuxazo, Yuxazo IV

O/H 13 caMbIX CJIOKHBIX 1 TTPOTUBOPEYUBBIX ACTIEKTOB YEJIOBEYECKON KU3HT — U3Me-
penue BpeMeHu. YTo6bl PUOIUBUTHCS K MICTUHHOMY OHUMAHWIO TIPeJMeTa, HeoOXo-
JIMO XOPOIIIO 3HaTh (PUBUKY, ACTPOHOMUIO, UCTOPHUIO, FOPUCIPY/IEHII0, OU3HEC U pe-
JrKI0. ACTPOHOMAM U3BECTHO (B OTJIMYKE OT OOJIBITMHCTBA U3 HAC!), UTO COTHEUHOE 1
3BE3/[HOE BPeMs — He COBCEM OJIHO U TO e. BejoMo UM U To, nouyemMy MHOI/a K To/Ly J10-
GaBJIsIeTCS «BUCOKOCHAs ceKyHa». Vlcropuku 3HaloT, 4To B okTsi6pe 1582 roza, Korua
Wrasmust epexoiniia ¢ TPUTOPUAHCKOTO KaleHIapst Ha I0JMaHCKUH, 13 KajaeHaaps Obl-
JIO U3BATO HECKOJIBKO iHel. HeMHOTUM M3BecTHA pa3HUIla MEK Ly aCTPOHOMUYECKON 1
nepkoBHoit [Tacxoii (1moutn Beerza onn coBnafaioT). Muorue He B Kypce, 4TO 0/, KO-
Topbri He fenutes Ha 400 (mampumep, 1900), BECOKOCHBIM HE SIBJISIETCS.

Boruncienus, B KOTOPBIX YYacTBYIOT JIaTa U BPEMS, BBITIOJHATIOTCS KOMITBIOTEPAMU
yIKe JIABHO, HO B GOJIBIIMHCTBE SI3bIKOB MPOTPAMMUPOBAHUST 9TO BEChMa yTOMUTEIBHOE
3aHsTHE. ITO OTHOCUTCS U K Ruby B cniy camoit mpuposst nanusix. Ho B Ruby 6b110
1I0CJIe/I0BATEIBbHO [IPEIIPUHATO HECKOJIBLKO HIAr0B C 1EeJIbIO YIIPOLIEHUS 9THX Ollepaliyil.

Jliist yioO6CTBa YUTATENIST MBI OTIPEIEINM HEKOTOPBIE TEPMUHBI, KOTOPbBIE, BO3MOJK-
HO, He BceM u3BecTHbL. OHU IPUIIVIM KaK U3 €CTeCTBEHHOIO 43bIKa, TaK U U3 JIPYTHX
SI3BIKOB TIPOTPAMMUPOBAHMS.

Cpeduee epems no Ipunsuuy (Greenwich Mean Time, GMT) — ycrapesiumii Tep-
MUH, KOTOPBII Terepb opuInaabio He yrnotpebisiercs. HoBblil T06anbHbIi cTaHAAPT
HasbIBaeTCs «6ceoduee ckoopounuposannoe spems» (Coordinated Universal Time, mwin
UTC ot dpaniysckoii ab6pesuatypbi). GMT u UTC — 1o cymiecTBy, 0JHO 1 TO Ke.
ITo mpotiecTBUM Psijia JIET PA3HUIIA MEKLY HUMHU COCTABUT HECKOJIBKO CeKyH/I. B 60JIb-
IIUHCTBE TTPOMBITIIJIEHHBIX TIPOrpaMM (B ToM uricie B Ruby) atu cucteMbr uamepenmist
BPEMEHU He Pa3InJaioTCs.

Ha nemnee spems nnepexofiaT pas B MOJITO/IQ, CIBUTAs OUIIMAIBHOE BpeMs Ha OJIUH
vac. [Toatomy o6o3HaueHUsT YacoBbixX mosicoB B CIITA o6bruno 3akaHumBatoTcst Ha ST
(Standard Time — crangaprroe Bpems) wiu DT (Daylight Time — netnee Bpems). 1o
npoucxoaut B GosbiuacTBe mTaToB CIITA (ecsiu He BO Beex), a U BO MHOTHX JIPYTHX
CTpaHax.

Touxa omcuema (epoch) — TepmuH, npunieamii us Mmupa UNIX. B atoii cucreme Bpe-
MsT OOBIYHO XPAHUTCST KAK YHCJIO CEKYHI, TPOIIEIIINX C ONPENETEHHOTO MOMeHTa (Ha-
3bIBAEMOTO TOUKOI OTCUeTa), a MeHHO ¢ niosiyHoun 1 guBaps 1970 roxa no I'punsuyy.
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(OrmernM, uTo Bo BpeMeHHBIX Tosicax CIITA Toukoil orcuera okasbiBaercst 31 nexadbpst
TpebIIYIero rozia). Tem ske cIoBoM 0603HAYAETCST HE TOTLKO HAYATBHbBII MOMEHT, HO
U BpeM:I, TIPOIIIEJIIIIee C 9TOTO MOMEHTA.

JLJ1s1 BBITIOMTHEH ST GOJTBITIMHCTBA OTIEPATTAH HCTTOMB3YeTCs Krace Time. Kmacesl Date
U DateTime 06ECTIEUMBAIOT [OTIOJHUTETHHYIO THOKOCTb.

Pabota ¢ KOHKPETHLIMK TATOMM

7.1. OnpepeneHne TeKywero MOMEHTa BpeMEeHU

Camblil I71aBHBII BOIIPOC IPU MAHUITYJIAIMAX C laTaMU U BpeMeHeM: KaKO# cerojs
JIEHb ¥ CKOJIBKO cefiyac Bpemern? B Ruby npu coznannm o6bekTa Kiracca Time 6e3 ma-
paMeTpoB yCTAHABJINBAIOTCS TEKYIIUeE aTa 1 BPeMSl.

t0 = Time.new

CUHOHUMOM CJIY;KUT Time.now:

t0 = Time.now

OTMeTHM, 9TO PA3PETIAIOTIAst CTOCOOHOCTH CHCTEMHOTO TaliMepa Ha Pa3HbIX MAI-
Hax pasnnaHa. VIHOT/Ia 9T0 MUKPOCEKYHIIBT; B TAKOM CJTydae Ba 00heKTa Time, CO3aH-
HBIX MTOJIPSI/T, MOTYT (DIKCUPOBATH Pa3HOE BPEMSI.

7.2. PaboTa c KOHKpeTHbIMU AaTamm (nocne TO4YKU oTcyeTa)

BoapmmaCTBY TpOorpaMM HYKHO paboTaTh TOJIBKO C JaTaMU, OTHOCSAIIUMUCS K 6y11y—
IeMy WM HeJlaBHeMY TIponiomy. /[y Takux 1iesreil Kyacca Time OCTATOYHO. Hawnbo-
Jiee MHTEePECHBI METOIbI mktime, local, gm M utc.

Metoj mktime cO3aeT HOBBIA OOBEKT Time HA OCHOBE IEpPeJaHHbIX IAPAMETPOB.
[TapameTps 3a1a10TCS IO y6I)IBaHI/IIO JUIATEJIbHOCTHU IIPOMESKYTKA: TOJI, MECHIIL, IeHb, Ya-
CBbI, MUHYTBI, CEKYH/IbI, MUKPOCEKYH/IbI. Bce mapaMeTpsl, Kpome To/1a, HEoOA3aTe /b HbI;
10 YMOJIYAHUIO TIPEITOIATAeTCsI MUHUMAJIbHO BO3MOKHOE 3HaUeHne. B HeKOTOphIX Ma-
ITUHHBIX aPXUTEKTYpaX MUKPOCEKYH/IbI UTHOPUPYIOTCs. Hac BhIpaXkaeTcst 4ncjoM OT
0 mo 23.

tl = Time.mktime (2001)

t2 = Time.mktime (2001, 3)

( # 1 guBaps 2001 roma, 0:00:00
(
t3 = Time.mktime (2001,3,15)
(
(
(

t4 = Time.mktime(2001,3,15,21)

t5 = Time.mktime(2001,3,15,21,30)

t6 = Time.mktime(2001,3,15,21,30,15) # 15 mapra 2001 roma, 21:30:15

OTMeTHM, 4TO B METO/IE mkt ime UCIIOIB3YeTCS MECTHOE MOsiCHOE BpeMs. [loaTomy y
HETO eCTb CMHOHUM Time.local.

t7 = Time.local(2001,3,15,21,30,15) # 15 mapra 2001 roma, 21:30:15

Metox Time.gm, IO CyTH, JeJaeT TO K€ caMoe, HO B HeM IIPeJIIoJIaraeTcsl BpeMs
GMT (uau UTC). ITockosibKy aBTOP KHUTH MMPOKUBAET B IIEHTPAIbHOM YaCOBOM 10 -
ce CIITA, To pagnuiia coctaBsieT 8 4acoB:

t8 = Time.gm(2001,3,15,21,30,15) # March 15, 2001 21:30:15 pm
# 570 13:30:15 1o LeHTpanbHOMYy BpeMeHH !



(204] | | ||

¥ aToro MeTo/1a €CTh CHHOHUM Time.utc:

t9 = Time.utc(2001,3,15,21,30,15) # March 15, 2001 21:30:15 pm
# Cuooma 13:30:15 1o IeHTpPalIbHOMY BPEMEHMU.

Hata v Bpems

OTtMeTuM 0/1HYy BaXKHYIO Belllb. Bee 9T MeTO/[bl MOTYT IIPUHUMATD U aJlbTepHATHB-
HbII HAOOP TTapamMeTpoB. MeTo aKk3eMILIsgpa to_a (KOTOPbIH Mpeodpasyer BpeMst B Mac-
CHIB OT/ICJIbHBIX KOMIIOHEHTOB) BO3BpaIliaeT Habop 3HAUCHUN B CIIEAYIOIIEM MOPSIIKE:
CEeKYH/Ibl, MUHYTBI, 4aChl, /IeHb, MEC1L, o, JeHb Hexean (0. .6), HOPSIKOBBII HOMEp
nHs B oy (1..366), jeTHee BpeMs (true WK false), 4aCOBOH MOSIC (CTPOKA).

[ToaTomy Takue BBIZOBBI TOXKE JOMYCTUMBL

t0 = Time.local(0,15,3,20,11,1979,2,324,false,"GMT-8:00")
tl = Time.gm(*Time.now.to_a)

Opnaxo, riisis Ha [IepBblil IIpuMep, He yMaiiTe, YTO BbI CMOYKeTe U3BMEHUTD BbIUKC-
JigeMble IapaMeTpbl, HAlpUMep JieHb He/leu (B JAHHOM cJlyyae 2 03HauaeT BTOPHUK).
Taxkoe zeficTBIE TPOTUBOPEUMIIO ObI TPUHIUITAM OPraHU3AIMN KaJeHIaps, TO9TOMY Ha
CO3JJaHHOM OOBEKTE Time OHO HUKAK He oTpaykaercs. 20 HosOps 1979 roga 6oL1 BTOp-
HUK, 1 HUKAKOI KO/l He CMOXKET 3TOr0 U3MEHUTb.

U HaKOHEIl, OTMETHUM, YTO €CTh MHOTO CIIOCOOOB 3a/1aTh BPeMsT HEKOPPEKTHO, Ha-
[pUMep YKasaB TPUHAALATHII MecsIt uiiu 35-if ieHb Mecstita. IIpu 1000l mogo6HoM mo-
IIBITKE BOBHUKHET UCKJIIOYEHNE Argument Error.

7.3. OnpeneneHue gHS Hepenu

EcTbh HECKOJIBKO CIIOCOOOB ONMPEAETUTD JIeHb Hele . Bo-1epBbiX, METO 9K3EMILISIPa
to_a BO3BpalllaeT MaCcCUB, CoJiepsKalllnii BCIO nH(opMaImio o MoMeHTe BpeMenu. Mox-
HO 0OPaTUTBCS K €T0 CeIbMOMY JIeMeHTY; 9T0 unciio ot 0 10 6, npuyem 0 cOOTBETCTBY-
eT BOCKpeceHbio, a 6 — cyboore.

time = Time.now

day = time.to_al6] # 2 (BTOPHUK)

Ete sryutire BOCIiob30BaTbCs METOIOM 9K3EMILISAPA wday:

day = time.wday # 2 (BTOpPHUK)

Ho u ToT, u fipyroii criocob He oyeHb y00HbL. MHOTIA HYKHO TOJTYYUTh JA€HD He-
Jle/Td B BUJIE YKCJIA, HO Yallle HaC MHTepPeCcyeT ero Ha3BaHue B BUje cTPOKU. [l atoro
MOKHO 06PaTUTHCST K METOMY strftime. ETo Hazsanme 3makoMo mporpaMmucTam Ha C.
On pacrio3Haet 0K0JI0 IBA/IIATH cleln(uKaTopoB, O3BOJISS 10-pa3HoMy (hopMaTHpo-
BaTh ATy W BpeMsi (cM. paszen 7.21).

day = time.strftime("%a") # "Tue"
Mo3KHO 1OJIyYnTD U IIOJIHOE Ha3BaHUE:

long = time.strftime("%A") # "Tuesday"

7.4. Onpepenenue patbl Macxu

IIaTy 9TOrO IIpa3/IHNKa BCerga OBLIO CIIOAKHO BbIYHNCJINTD, TaK KaK OHa ITpUBs3aHa K JIYH-
HOMY KaJieHIapIo. CoJtHeuHbIH TO/ HE IEJUTCA HalleJIO Ha JIYHHbIE MECAIbI, ITO9TOMY
AaTbl, OCHOBAHHbIC Ha TAKOM MCYHCJIEHNN BPEMEHH, 6leyT n3 1rojia B rojJl MEHATDHCA.

Buluncnenme n-oro OHA HELENN B MeCaLe

HPEZICTaB]IeHHbIﬁ HHUJKE aJITOPUTM XOPOIIIO N3BECTEH C TaBHUX BPEMEH. Mpbr Buae/ N
ero peanusanuio Ha s3bikaXx BASIC, Pascal u C. A reneps nepesenu u Ha Ruby:

def easter (year)
c = year/100

n = year - 19*(year/19)

k = (c-17)/25

i=c¢c-c¢/4d - (c-k)/3 + 19*n + 15

i =1 - 30%(1/30)

i =1 - (1i/28)*(1 -(1/28)*(29/(i+1))*((21-n)/11))
j = year + year/4 + 1+ 2 - c + c/4d

=3 - 7%(3/7)

1 =1-7

month = 3 + (1+40) /44
day = 1 + 28 - 31*(month/4)
[month, day]

end

date = easter 2001 # Hamtu Mecsn m geHs gns 2001 roma.

date = [2001] + date # IobaBUTHL B Hadaio TOI.
t = Time.local *date # TlepemaTs mnapaMeTpsl Time.local.
puts t # Sun Apr 15 01:00:00 GMT-8:00 2001

Kro-to, mpounTaB atot pazznen o Ilacxe, Hempemenno crpocut: «llepkoBras nim
acTpoHoMuueckasi?» YecTHO TOBOPSI, He 3Hat0. Eciin BaM yacTcst BBISICHUTD, COOOIIN-
Te BCEM HaM.

51 6Bl ¢ YIOBOJIBCTBIEM OOBSICHUII BaM 9TOT aJITOPUTM, TOJBKO BOT CaM €ro He I10-
HUMaI... YTO-TO HA/I0 MPUHUMATH HA BEPY, a B IAHHOM CJIydae 9T0 OCOOEHHO YMECTHO!

7.5. BbluncneHue n-oro gHY Hepenu B Mecsue

Wnoraa, 3Has1 TOI 1 MECSTT, XOUETCS BBIYUCTUTD ATy, CKasKeM, TPETheTo MoHeIeTbHUKA
WJIM BTOPOTO BTOPHUKA B 3TOM Mecsiie. Takylio 3a1aqy periaeT Koj B suctunre 7.1.
Yro6bl HAMTH N-0€ BXOXK/EHWE JAHHOTO JIHS HEEU, Ml TIEPEIaeM n B KaueCTBe
nepBoro napamerpa. Bropoii napamerp — nomep jus nejenu (0 — Bockpecenbe, 1 — 110-
HeJIeJIbHUK U T.J1.). TpeTuil 1 4eTBepThIil MapaMeTpbl — MECSIl U TOJl COOTBETCTBEHHO.

JincTuHr 7.1. BHYMCIIEHUE N-OI'O OHA HEOENU B Mecdle

def nth_wday (n, wday, month, year)
if (!n.between? 1,5) or
(!wday.between? 0,6) or
(!month.between? 1,12)
raise ArgumentError
end
t = Time.local year, month, 1
first = t.wday
if first == wday
fwd = 1
elsif first < wday
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fwd = wday - first + 1
elsif first > wday

Hata v Bpems

fwd = (wday+7) - first + 1
end
target = fwd + (n-1)*7
begin

t2 = Time.local year, month, target
rescue ArgumentError
return nil
end
if t2.mday == target
t2
else
nil
end
end

CrpanHblii KO/l B KOHIIE TEKCTa METO/IA MTPU3BAH CKOPPEKTUPOBATDH JIABHIO TPa-
JIMITUIO, IPUHSATYIO B (DYHKIIUSAX PAabOTHI ¢ atamu. ECJIU BbI lyMaeTe, 4To TOTbITKA CO-
31aTh 00BEKT IS TIpeicTaBieHnst 31 HoAGPs MpUBeeT K onmMbKe, TO pazoyapyio Bac.
[TouTn BCe CHCTEMBI MOTYATMBO MTPeoGpasyioT a1y Aary B 1 nexabpst. Eciu BbI JaBHBIM-
nasro porpammupyere B UNIX, To, HaBepHOE, moJiaraere, 4TO TaK ¥ J0JIKHO OBITh.
JIpyTHe cOuTyT 9TO OMMOKOM.

He cramem crioputh 0 TOM, 9TO TOJUKHA JIeJIaTh CHCTEMHasT GUOIMOTEKa 1 TOJIKEH
st Ruby uamenuts ato osezsierne. Ho Mbl He XOTHUM, 4TOGBI HAIlIA TIPOIIELYPA TPOIOJI-
JKauia aTy Tpaauiiuio. Ecaiu BbI uleTe, K IpuMepy, IsaTyio msTHully B Hostope 2000 roza,
To oHa BepHeT nil (a He 1 gexabpsa 2000 roza).

7.6. MpeobGpa3oBaHue u3 cexkyHz B 6onee KpynHble eaUHULLbI

MHoraa Hy;KHO Ipeo6pasoBaTh 3aJaHHOE YHUCJI0 CeKYH/L B JIHU, YaChl, MUHYTHI U CEKYH-
L. DTO MOYKHO CAEJIATh CAEAYIOUIMM 00pasoM:

def sec2dhms (secs)

time = secs.round # OTbpachHBaeM MUKPOCEKYHIH .

sec = time % 60 # V3BIIEeKaeM CEeKyHIH.

time /= 60 # OTbpachBaeM CEeKyHIH.

mins = time % 60 # lI3BlIEeKaeM MMHYTH.

time /= 60 # OTbpacHBaeM MUHYTH .

hrs = time % 24 # lI3BIeKaeM 4YacH.

time /= 24 # OTbpaceBaeM YacH.

days = time # Iy (HIoCIemHmii OCTAaTOK) .

[days, hrs, mins, sec] # BozBpamaem maccuB [d,h,m,s].
end
t = sec2dhms (1000000) # MuyIMOH CeKYyHI pPaBHO. ..
puts "#{t[0]} days," # 11 muei,

puts "#{t[1]} hours," # 13 yacos,
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BucokocHble cekyHabl

puts "#{t[2]} minutes," # 46 MyHYT
puts " and #{t[3]} seconds." # m 40 cexyHI.

MozkHo 6bL10 noiiTy u gaiabine. Ho Heeno Bpsij M Ha30Bellb M0Je3HON eJnHuI-
TIeif, MeCsITT He CTUIITKOM TOTHO OTIpe/IesieH, a TO/I He BCET/Ia COEP;KUT OHO M TO JKe UTIC-
JI0 JTHEM.

Hwuxe mpuBesena Takske o6paTHaH bynxus:

def dhms2sec (days,hrs=0,min=0,sec=0)
days*86400 + hrs*3600 + min*60 + sec
end

7.7. BbluncneHve npoMexyTka BpemMeHu,
npolueaLlero oT TOYKU oTcyeTa

ITo pasHbIM IPUYMHAM MOKET IOHAAOOUTHC IIEPENTH OT BHYTPEHHETO (TPAAUIIOHHO-
TO) TIPe/ICTaBJIeHUs BpEMEeHH K CTaH/apTHOMY. B cucteme BpeMst XpaHUTCS KaK YUCII0
CEKYH/I, ITpoHieAunx ¢ TOYKH OTCUETA.
Meroj Kj1acca Time. at CO3/1a€T HOBBII OOBEKT Time, 3HAsT, CKOJIBKO CEKYH/I IIPOIILIO
C TOYKH OTCUHEeTa:
epoch = Time.at (0) # Hauty Touky oTcueTa (1 sHBaps 1970 GMT)
newmil = Time.at (978307200) # CuacTamsBoro mwinenmyma! (1 susaps 2001)
O6partHast GYHKIUS — 9TO METOJL 9K3EMILISPA to_1i, KOTOPBIN Ipeobpasyer aary B
eJj0e 4YmncJIo.

# 16 Nov 2000 17:24:28
# 974424268

now = Time.now
sec = now.to_1
Ecim HYKHBI MUKPOCEKYH/IbI, 1 CUCTEMA ITOAJACPKUBAECT TaKYIO0 TOYHOCTDH, TO MOKHO
BOCHOﬂbSOBaTbCHhﬂH0ﬂ0h1to_fZUUIHpeo6paSOBaHHH}quCHO(:HﬂaBaKnueﬁiquoﬁ.

7.8. BUCOKOCHbIE CeKyHAbl

Bom cnoea denv ucues, kax sempa nezkuii cmo,
U3 naweii scusnu, Opye, HAGexu BbINAJL OH.

Ho s, noxyda scus, mpesoxcumvcs ne cmamny

O One, umo omowen, u One, umo ne poxcoen.
Omap Xaiism, «Pybaus

XOTHUTE UMETBH JIeJIO0 C «BUCOKOCHBIMU» ceKyHaMmn? Moii coBeT: He fieaiiTe aToro.
Bucoxocnwvie cexynovr — 1o ne mud. Omna 6b1a godasiena B 2005 romay; ero 1mo-
caleiHsAsE MUHYTa cocTosiia u3 61 cexkynpl, a e u3 60. Bubiroreunpie GyHKIUH yIKe
MHOTO JIET YYUTBHIBAIOT BO3MOKHOCTD MOSIBJIEHUST MUHYT, COCTOSIIINX U3 61 cexyHpl,
HO HAIII OIIBIT TTOKA3BIBAET, YTO OOJIBIINHCTBO OMEPAIIMOHHBIX CHCTEM BUCOKOCHDIE Ce-

* Ilep. O. Pymep. — IIpum. peo.
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KYH/IbI UTHOPHUPYeET. TOBOPS «OOJIBIIMHCTBO», MBI HMEEM B BHJLY BCE, C KOTOPBIMH KOT-
na-1mbo CTaTKUBAIUCH.

M3BecTHO, HATIPUMED, UTO BUCOKOCHAS CeKyH/Ia Obliia J06aBIeHa B KOHEIT TIOCJIE -
uero g 1998 roma. Beaen 3a momenTom 23:59:59 Hactymua peakuit MomeHT 23:59:60.
Ho cranpapraas 6ubamoreka sispika C, KoTopoii osbayercss Ruby, atoro B pacuer e
IPUHUMACT.

t0 = Time.gm(1998, 12, 31, 23, 59, 59)
tl = t0 + 1
puts tl # Fri Jan 01 00:00:00 GMT 1999

Hata v Bpems

BiTh MOsKeT (X0Ts 1 MasioBeposaTHO), Ruby ckoppektupyer sty curyauuio. Ho Bo
BpeMst PabOTHI HaJl TAHHOI KHUTOW TaKWX TIAHOB He GBITIO.

7.9. OnpepeneHue NopsaKOBOro HOMepa AHS B ropy

[TopsiikoBbBINE HOMED JIHSI B TO/Ly MHOT/IA elile Ha3bIBAIOT I0JIMAHCKOM JIATOIi, XOTs 3TO He
MMeET MPSIMOTO OTHONIEHHST K I0JMAHCKOMY KaJIeHIapIio, JaBHO BBITIEAIIEMY U3 YIIO-
tpebienust. MHOTHE CYUTAIOT, YTO TaKOE Ha3BaHKUE HEIPABUIBHO, HOITOMY MbI UM GOJIb-
1€ TI0JIb30BaThCA He OyIeM.

Ho kak H1 Ha3bIBail MOPSIIKOBBIN HOMED JIHSI, THOT/[A XOUETCsI €r0 Y3HATh, TO €CTh
nosyunTh uncsio ot 1 10 366. B Ruby ato mpocTo — mocTaTouHOo BBI3BATH METOJ yday:

t = Time.now
day = t.yday # 315

7.10. KoHTponb patbl 1 BpeMeHu

B pasuesie 7.5 6b17I0 1OKa3aHO, 4TO CTaHIAPTHBIE GYHKIUU HE TPOBEPSIIOT KOPPEKT-
HOCTb JIaThI, & <IIEPEHOCAT> ee BIepei, ecn Heobxoaumo. Hanpumep, 31 Hosi6pst cra-
HoButest 1 mexabps.

WHorma Takoe MoBeieHNE aske JKeJaaTelbHO. A ecaii HeT, TO Crerry o6pasoBaTh:
cTaHgapTHast OMOIMOTEKA Dat e He CUUTAET TAKUE JAThl TPABUIbHBIMIL. MBI MOKEM BOC-
MOJIb30BATHCS 3TUM (DAKTOM JJIST KOHTPOJIS TIEPEAAHHON IATHIL.

class Time

def Time.validate(year, month=1, day=1,
hour=0, min=0, sec=0, usec=0)
require "date"

begin
d = Date.new(year,month,day)
rescue
return nil
end
Time.local (year,month,day,hour,min, sec,usec)
end

end

tl = Time.validate(2000,11,30) # Co3maeTcsi KOPPEKTHH OOBLEKT.
t2 = Time.validate(2000,11,31) # BozeBpamaeTcs nil.

Onpepenenue Hefenu B rogy

31ech He MY/IPCTBYS JIyKaBO MBI ITPOCTO BO3BpAIaeM nil, ecay MepeaHHbie ma-
paMeTpbl He COOTBETCTBYIOT IIPABUJIBHOI jaTe (I10JIarasch Ha BEPAUKT, BbIHECEHHBII
KJ1accoM Date). MbI 0(hOPMUIIN ATOT METO]] KaK METO/[ KJlacca Time MO aHAJIOTUU C JIPY-
TUME METOJIAMU CO3/IaHMsI OOBEKTOB.

OTMeTnM, 9TO KITace Date MOJKET pabOTaTh U € ATAMH, MPE/IITECTBYIONMMI TOUKE
orcyeta, To ecTh ata 31 Mag 1961 rozia ¢ TOUKM 3peHUs 3TOTO KJlacca BIOJIHE JOMYCTH-
ma. Ho 1ipu nomeiTKe nepefaTh TaKie 3HAYEHUST KIACCYy Time BO3HUKHET UCKJIIOUEHIE
ArgumentError. MBI He TIBITAEMCS €T0 TIePEeXBATUTD, TI0JIarast, YTO ITO JIYUIIle JIeIaTh Ha
TOM K€ YPOBHE MOJIb30BATEIbCKOTO KO/, Ijie 00pabaThiBaInch Obl HCKIIOYEHMS, CKa-
JKeM, OT MeTo/ia Time. local.

Pa3 y»x 3amia peyb 0 Time.local, TO OTMETUM, 9YTO MBI BOCTIOJIH30BATNCH UMEHHO
HTUM METOJIOM. 3aXOTH MBI paboTaTh cO BpeMeHeM 110 [pUHBUYY, HYKHO OBLITO GBI BbI-
3bIBaTh MeTO/ gmt. JIyuiire peasmsoBarh 00a BapHaHTa.

7.11. OnpepeneHune Hepenu B ropy

Yro Takoe <IMOP4AKOBBI HOMep Hefleny, He BIIOJIHE sICHO. Pa3Hble KOMIIAaHUU, KOAJIU-
IIUH, IPABUTETHCTBEHHbIE YUPEKICHIS U OPTaHbl CTAHAAPTU3AINH TT0-Pa3HOMY OTIpe-
JEJISIOT 9TO HMoHsATHe. [IyTaHuia cBs3aHa ¢ TeM, 4TO TOJl MOKET HaUMHAThCS ¢ JII0O0r0
JIHsI Hejlesin. Bee 3aBUCUT OT TOTO, XOTHM JIN Mbl YYUTBIBATh HEMOIHbIe Heenu. K tomy
JKe B O/IHUX CTpaHaX HEeess HAYMHAETCSI C BOCKPECEHbs, B IPYTUX — C MOHe/IeIbHIKA.

B aTom paszesie MbI Tipe/iioskuM Tpu BapuanTa. [lepBble iBa OCHOBAHBI HA METO/IE
strftime kaacca Time. CriennpuKaToOp U OTCUUTHIBAET HE/leN, HAUMHAIONIMECS C BOC-
KpeceHbsl, a Creln(pUKaToOp $W — HAUMHAIOIIMECS C IOHEeTbHUKA.

TpeThio BO3MOXKHOCTD TIPEIOCTABIISET KJIAcC Date. B HeM MMeeTcs MeTO JI0CTY-
na cweek, KOTOPbBIN BO3BPAIAET MOPSJAKOBLIN HOMED HeJleJd, CJIeysl ONPeeIeHIIO 13
crangapra [SO 8601 (corsacHO KOTOPOMY TIEPBOIT CUNTACTCS HEJEIs, CoflepsKaIas mep-
BBIIl BTOPHUK TOJIQ).

Eciin Bce aT0 BaM He MOJXOINUT, MOKETe IPUAyMaTh COOCTBEHHbI ajroput™. Bee
TPH PeleHust BKJIIOYEHbI B OJUH (hparMeHT Koja:

require "date"
# TocMoTpuM, B Kakyio Hememo rornanaer 1 mMas B 2002 u 2005 romax.

tl = Time.local(2002,5,1)
dl = Date.new(2002,5,1)

weekla = tl.strftime("%U").to_1i # 17

weeklb = tl.strftime("$W").to_1i # 17
weeklc = dl.cweek # 18

t2 = Time.local(2005,5,1)
d2 = Date.new(2005,5,1)
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week2a = t2.strftime("%U").to_1 # 18
week2b = t2.strftime("$W").to_1 # 18
week2c = d2.cweek # 17

7.12. MpoBepka roaa Ha BUCOKOCHOCTb

B knacce pDate ectb Ba MeTojia KJacca julian_leap? M gregorian_leap?, HO TOJIBKO
TOCJIe/THU TTPUMEHNM K OTHOCHUTEJbHO HeflaBHeMY BpeMeHU. EcTb Takike MeTo leap?,
HO 9TO IIPOCTO CUHOHUM gregorian_leap?.

require "date"

flagl = Date.julian_leap? 1700 # true
flag2 = Date.gregorian_leap? 1700 # false
flag3 = Date.leap? 1700 # false

JT1060ii peGEeHOK 3HAET [epBOe IPABUIIO IPOBEPKU Ha BUCOKOCHOCTD: TOJI IOJIKEH Jie-
JINTHCs Ha 4. MeHbliiee 4ncJIo JII0/iel 3HAI0OT BTOPOE IIPABUJIO: TOJL HE JIOJIKEH JI€TUTHCS
Ha 100. 1 yx coBceM HEMHOTHE 3HAIOT MTPO UCKJIIOYEHIE N3 BTOPOTO TIPABUIIA: €CIIU TOT
neaurcs Ha 400, To OH BUCOKOCHBINA. TakuM 00pa3oM, MOC/IeHIIT TO/| ThICSYe/IeTUS SIB-
JIETCST BUCOKOCHBIM, TOTbKO ecan feantes Ha 400; tax, 1900 roz He OBLT BUCOKOCHBIM,
a 2000 6bw1. (Dra 1onpaska HeoOXoIKMMa, IIOTOMY YTO B TOLY He PoBHO 365.25 xHeil, a
npubausuTenbo 365.2422.)

B kjacce Time HET aHAJIOTUYHOTO METO/IA, HO TIPU JKEJIAHUH €T0 JIETKO MOKHO JI0-
0ABUTD.

class Time

def Time.leap? year
if year % 400 ==
true
elsif year % 100 == 0
false
elsif year $ 4 == 0
true
else
false
end

end

A IIpUBEJ OTOT KO/ TOJIBKO JIsI TOTO, 4TOOBI MIPOACHUTDH aJITOPUTM; KOHEYHO, TOpa3-
J1O IIPOIILe BbI3BATb METO/] Date. leap?. B moeii peasm3aliu 9TO METO/ KjtacCa I10 aHaJ10-
TNH C KJIaCCOM Date, HO MOKHO OBLIO ObI CZleJIaThb €ro 1 METO/IOM 9K3EMILJIAPA.

7.13. OnpepeneHue 4acoBOro nosica
Mertog zone kacca Time BO3BpalllaeT Ha3BaHUE YaCOBOTO MOACA B BU/IE CTPOKU:

z1l = Time.gm(2000,11,10,22,5,0) .zone # "GMT-6:00"
z2 = Time.local(2000,11,10,22,5,0).zone # "GMT-6:00"

K COKAJIEHUIO, BPEMA XPAHUTCA OTHOCUTEIBHO TEKYIIETO 4aCOBOTO M0ACA, a HE TO-
To, I KOTOPOTro OBLI CO3/1aH O0OBEKT. HpI/I JKeJTaHN MOKHO CKOPPEKTUPOBATD €T0 Ca-
MOCTOATE/IBbHO.

[MpnbaBREHNE MHTEPBANA K MOMEHTY BPEMEHHM

7.14. MauunynupoBaHue BpemeHem 6e3 fatbi
I/IHOF,Z[a HYKHO pa60TaTb C BpEMEHEM /IHA B BU/I€ CTPOKH. Ha IToMOIIb CHOBa IIPpUXO/IUT
MeTO/I strftime. MosxHO «p3.36I/ITb>> BpeMs Ha YaCbl, MUHYTbBI 1 CEKYH/IbI:

t = Time.now
puts t.strftime("$H:%M:%S") # IlevyaTaeTrcss 22:07:45

A MOXHO TOJTBKO Ha 9achl 1 MUHYTHI (TiprbaBuB 30 CEKYH/I, MbI Ia5Ke MOKEM OKPYT-
JIUTD JI0 GJIMSKAKTIEe MUHY THI):

puts t.strftime("$H:%M") # IlevyaTaercs 22:07
puts (t+30).strftime("%H:%M") # IleyaTaercs 22:08

Haxomneri, co ctangapTHOTO 24-4aCOBOTO TIPE/ICTABIEHUS] MOXKHO MEPEKIIOUUTHCS
Ha 12-4acoBoil popmar, 106aBUB IIPU3HAK Hiepexoa uepes mosaens (AM/PM):
puts t.strftime("$I:%M %p") # IlevyaTaetrcss 10:07 PM

Ectb 1 1pyrue BoO3MOXKHOCTH — 1109KCIIEPUMEHTUPYHiTe!

7.15. CpaBHEeHne MOMEHTOB BPEeMEeHu

K KJaccy Time ImogMellaH MOJYJIb Comparable, IO3TOMY MOMEHTBI BpeMEHU MOKHO
CpaBHHUBAThb HEIMTOCPEACTBEHHO!

t0 = Time.local(2000,11,10,22,15) # 10 Nov 2000 22:15
tl = Time.local(2000,11,9,23,45) # 9 Nov 2000 23:45
t2 = Time.local(2000,11,12,8,10) # 12 Nov 2000 8:10
t3 = Time.local(2000,11,11,10,25) # 11 Nov 2000 10:25

if t0 < tl then puts "t0 < tl" end
if tl != t2 then puts "tl != t2" end
if tl <= t2 then puts "tl <= t2" end
if t3.between? (tl,t2)

puts "t3 HaxommTca Mexmy tl m t2"
end

# Bce ueTHpe mnpemoxeHus if Bo3BpamaonT true.

7.16. MpubaBneHne nHTepBana kK MOMEHTY BpeMeHU

hﬁoxﬂﬂ)HOﬂquTbIﬂﬂmmﬁiMOhﬁHﬂ‘BpeMeHH,HpH6aBHB]KCyHKmTByKHHeMy'HHTepBaﬂ.
HOCJIelIHI/Iﬁ TIPEACTABJIACTCA TEJABIM YMCJIOM, KOTOPOE MHTEPHIPETUPYETCA KaK YUCJIO
CEKYH/I.

t0 = Time.now

tl = t0 + 60 # POBHO OnHa MMHYTa C MoMeHTa t0.
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t2 t0 + 3600 # PoBHO OoIMH 4Yac c MoMmeHTa t0.
t3 = t0 + 86400 # POBHO OIMH IeHbL C MoMeHTa t0.

Hata v Bpems

Mozker mpuroanThest hyHKINS dhms2sec (ornpezesieHa B paszene 7.6). Hamomuum,
YTO [0 YMOJIYAHUIO TIAPAMETPBI, COOTBETCTBYIOINE YacaM, MUHYTaM U CEKYH/IaM, PaB-
HbI 0.

td = t0 + dhms2sec(5,10) # 5 muen, 10 yacoB B OymymeM.
t5 = t0 + dhms2sec(22,18,15) # 22 musa, 18 yacom, 15 MmHYT B OyIOyieM.
teo = t0 - dhms2sec(7) # POBHO Hemenn Hazal.

He 3a6bIBaI>,ITe, YTO IJIA MOJIYYEeHUA MOMEHTA BPEMEHU B IIPOIIJIOM HYKHO BbIYM-
TaTbh, KaK IIPU BbIYMCJIEHUH t6 B IPDUMEPE BHIIIIE.

7.17. BoluucneHue pasHoCTH
MeXay ABYMS MOMEHTaMMN BPEMEHU

MoKHO BBIYUCIUTD UHTEPBAJT MEXKIY ABYyMS MOMEHTaMU BpeMeHU. B pe3yJbraTe BbI-
YUTAHUS OHOTO OOBEKTA Time U3 JAPYIOTO IOJIYYAEM YMCIIO CEKYHI:

today = Time.local(2000,11,10)

yesterday = Time.local (2000,11,9)

diff = today - yesterday # 86400 cekyHm.

W cHoBa okaspiBaeTcda mMOJIE3HON (I)YHKL[I/IH sec2dhms, KOTOpas oIllpeaesieHa B pa3-
nese 7.6.

past = Time.local(1998,9,13,4,15)

now = Time.local(2000,11,10,22,42)

diff = now - past

unit = sec2dhms (diff)

puts "#{unit[0]} nmeit," # 789 nwmeir,
puts "#{unit[1]} gacos," # 18 uwacos,
puts "#{unit[2]} mMuEyT" # 27 MunyT

puts "um #{unit([3]} cexyum." # u 0 cexkyHm.

7.18. PaboTa ¢ KOHKpeTHbIMM AaTamm (A0 TOYKM OTCYeTa)

B crangapTHoil 6ubIoTeKe Date €CTh OHOMMEHHbIH KJ1acc /it paboThI ¢ JaTaMu, IPe/-
ntectBytoummu rosynoun 1 ausaps 1970 roza.

HecmoTps Ha HEKOTOPOE MEPEKPHITHE C KJIACCOM Time, MEXK/ILY HUMU €CTh CYIIECT-
BeHHble pasanyrst. CaMoe TJIaBHOE COCTOUT B TOM, UTO KJIACC Date BOOOIIE UTHOPUPY-
€T BpeMsi, TO eCTh pPabOTAET ¢ TOYHOCTHIO JI0 OJHOTO jiHst. KpoMe Toro, Kitace Date CTPO-
JKe KOHTPOJIMPYET OUTMOKM, YeM KJIACC Time: MOMBITKAa 0OpaTuThest K 31 utoHs (M K
29 eBpasst HEBUCOKOCHOTO TO/Ia) TTPUBE/IET K NCKIIoueHuto. Koy 1aske «3HaeT» o pas-
JINYHBIX laTaX Mepexo/ia Ha TPUropuanckuii kasenaaps B Mtamu n Anrsinn (B 1582 u
1752 rojty COOTBETCTBEHHO) U MOKET OGHAPYKHUTDH «HECYIIECTBYOIINES JAThI, OSIBUB-
IIHECsT B Pe3yJIbraTe TaKOTO Tepexo/a. Jta cTaHAapTHas OUOIMOTEKA — TAHOITHKYM
HHTEPECHOTO W MECTaMM 3aTra[0qHOr0 Koja. K coskaseHnIo, y Hac HeT MecTa JiJist boJjiee
MOIPOGHOTO Pa3roBOpa O Heil.
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7.19. BaaumHble npeobpa3oBaHua 00bekToB Date,
Time n DateTime

B Ruby ects Tpm ocHOBHBIX Kiacca st pabOTHI ¢ TaTaMU W BpEMEHEM: Time, Date U
DateTime. OmuIIEM UX OCOGEHHOCTH:

B3aumHble npeobpasosaHms 0ObeKTOB

@ Kiace Time TPEUMYIIECTBEHHO OGEPTHIBAET COOTBETCTBYIONME (DYHKIMHN U3
crargapTHoit 6ubamorexn s3pika C. OHM, KAk MPaBUIO, OMUPAIOTCS HA TOY-
Ky orcyera B UNIX 1 moTomMy He CIIOCOOHBI TIPECTABIISITH MOMEHTHI BPEMEHH
panbine 1970 rona.

@ Kiracc Date CO3/IaH /ST IPEOJIOJIEHHST HEOCTATKOB KJiacca Time. Ou 6e3 Tpyia
CITPaBJISIETCST € IaTaMu B GoJiee OTIATEHHOM MPOIIIOM — HAITPUMED, TT03BOJISI-
€T [PEJICTaBUTh JieHb poskaenust Jleonap/o 1a Bunuu (15 anpesst 1452 rona), u,
KpoMe Toro, 3HaeT 0 pedopme Kasnennapst. Ho y Hero ects cBou ciabble Mecra:
OH paboTaeT TOJIBKO C AATaMH, UTHOPUPYST BPEMSL.

@ Kiacc DateTime Hacye/lyeT Date U IIBITAETCS KOMIIEHCPOBATh OTCYTCTBYIOIIIME
B HeM BO3MOKHOCTU. OH MOKET TIPEJICTABJISATh IaThl He XY:Ke Date U BPeMsl He
xXyske Time. HacTo ero c1ocob MpeACcTaBaeHUs JaThl I BDEMEHU OKa3bIBAETCS
HaWJIy4IIM.

Opnnako He rymaiiTe, 4To 00BEKT DateTime — 3TO IIPOCTO 0OBEKT Date, K KOTOPO-
MY MeXaHUYECKU IIpUCcoenHeH 00beKT Time. Ha camoM jiesie B kjacce DateTime
OTCYTCTBYIOT TaKMe€ METO/Ibl, KaK usec, dst? U HEKOTOPbIE JpyTHe.

Wrak, y Hac ecTh Tpu Kaacca. K cokamennio, He CYIIeCTBYET CTAHAAPTHOTO CIIOCO-
6a npeo6pazoBaTh OAMH U3 HUX B J1060i apyroi. [To Mepe passutust Ruby nopo6ubie
MIEPOXOBATOCTH OYIYT YCTPAHATHCS. A TIOKa 060UIEMCST METOIAMU, TPUBE/ICHHBIMU B
sucrunre 7.2. Crnacu6o Kupky Xeitrcy (Kirk Haines).

NIucTuHr 7.2. IIpeobpazoBaHMsaA MEXLY KjlaCcCaMM, NPENCTAaBISOWUMUA OATH U BpeMs

class Time
def to_date
Date.new(year, month, day)
rescue NameError
nil
end

def to_datetime
DateTime.new(year, month, day, hour, min, sec)
rescue NameError
nil
end
end

class DateTime
def to_time
Time.local (year,month,day,hour,min, sec)
end
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end

Hata v Bpems

class Date
def to_time
Time.local (year,month,day)
end
end
ITU METOJIBI TPOIYCKATOT HABEPX BCE UCKIIOYCHUS, KDOME NameError. 3a4eM HYK-
HO ero TepexBaThiBaTh? [l0TOMY UTO MOTJIO CJIyUUTHCS TAK, YTO IIPOrpaMMa He 3aTpe-
6oBasia (¢ OMOIIBIO TUPEKTUBbI require) GUOIMOTEKY date (HAIIOMHUM, YTO KJIACCHI
Date U DateTime BXOJIAT B 9Ty CTAaHAAPTHYIO GUOIMOTEKY, @ HE SIBJISIFOTCS CUCTEMHBIMU ).
B Takom cirydae MeTo/IpI to_datetime M to_date BO3BPANIAIOT nil.

7.20. U3BneyeHune patbl U BPEMEHU U3 CTPOKMK

JlaTa u BpeMst MOTYT ObITb [IPE/ICTABJIEHbI B BU/E CTPOKK CAMBIMU PAa3HBIMU CIIOCOOAMU:
B MOJIHOW WJIM COKpaIleHHON (hopMe, ¢ Pa3HON IyHKTyaluel, Pa3JindyHbIM TOPSIIKOM
KOMIIOHEHTOB 1 T. JI. V13-3a TaKOro pasHooGpasust 04eHb CI0KHO HAIIMCATh KO, MHTEP-
MPETUPYIONNI CUMBOJIbHYTO CTPOKY Kak /1aTy. PaccMoTpuM HECKOIBKO PUMEPOB:

sl = "9/13/98 2:15am"

s2 = "1961-05-31"

s3 = "11 July 1924"

s4 = "April 17, 1929"

s5 = "20 July 1969 16:17 EDT"

s6 = "Mon Nov 13 2000"

s7 = "August 24, 79"

s8 = "8/24/79"

K cuactbro, 6oJblinyto yacTh paboThI 32 HAC y7Ke pojiesiaii. B Moy e ParseDate eCTh
€IMHCTBEHHBIN KJIACC ¢ TAaKUM Ke UMeHEM, a B HeM — e/IMHCTBEHHBIN MeTO/] parsedate.
Ou Bo3BpallaeT MacCUB KOMIIOHEHTOB JIAThl B CJIEYIOIIEM ITOPSIJIKE: TOJl, MECSII, /IEHb,
yac, MUHYTa, CEKYH/Ia, YaCOBOH T0sIC, /IeHDb Henlesin. BMecTo mosieif, KoTopbie He yAalIoCh
pacno3Harhb, BO3BpaniaeTcs nil.

# IeHb paspymenmus: IloMIen.

require "parsedate.rb"
include ParseDate

p parsedate(sl) # [98, 9, 13, 2, 15, nil, nil, nil]

p parsedate(s2) # [1961, 5, 31, nil, nil, nil, nil, nil]
p parsedate(s3) # [1924, 7, 11, nil, nil, nil, nil, nil]
p parsedate (s4) # [1929, 4, 17, nil, nil, nil, nil, nil]
p parsedate(sb) # [1969, 7, 20, 16, 17, nil, "EDT", nil]
D parsedate(s6) # [2000, 11, 13, nil, nil, nil, nil, 1]
p parsedate(s7) # [79, 8, 24, nil, nil, nil, nil, nil]

p parsedate(s8,true) # (1979, 8, 24, nil, nil, nil, nil, nil]

[Tocnennme 1Be CTPOKM MILTIOCTPUPYIOT Ha3HAUEHUE BTOPOTO MTapaMeTpa parsedate,
KOTOPBIN Ha3bIBaeTCs guess_year. V13-3a NPUBBIYKK 3aIIUCBIBATD TOJ IByMS I paMu
MO’KeT BO3HUKHYTb HEOJHO3HAYHOCTb. [lociennue aBe CTPOKM MHTEPIPETUPYIOTCS

MO-PasHOMY; IpK pa3bope s8 Mbl YCTAHOBUJIM 3HAUEHME guess_year PaBHBIM true,
BCJIE/ICTBUE YET0 MPOTPAMMa COUJIa, YTO MMEETCS B BUAY YeThIpeX3HauHbI o1 C
JIPYTOH CTOPOHBI, s7 — 3TO JlaTa u3Bep:keHus: Beaysus B 79 rojy, Tak 4To 1BY3HAYHBIN
ro/1 6B yoTpebIIeH CO3HATEIBHO.

[TpaBuso mpuMeHeHMsT TapaMeTpPa guess_year TaKOBO: ecsu roj MeHbine 100 u
guess_year PaBHO true, IPeoOPa3oBaTh B YeThIpeX3HAYHbII T0/1. [IpeobpazoBaHue BbI-
MOJTHAETCS TaK: ecyiu Tojt Gosbine mubo pasen 70, npubasuth k Hemy 1900, B mpoTns-
HoM caryuae ipubasuth 2000. Takum o6pazom, 75 ipeodbpasyercst 8 1975, a 65 — B 2065.
Takoe paBUJIO TPUMEHSETCS TPOTPAMMUCTAMU TTOBCEMECTHO.

A 4UTO cKa3aTh O CTPOKE s1, B KOTOPOU, BeposATHO, mMesics B Buay 1998 ron? He Bce
MOTEPSTHO, €CJIN TTOJIYYeHHOE YHMCJIO TIepeiacTcs ApyroMy (hparMeHTy porpamMMBbl, KO-
TOPBIN MHTEpHpeTnpyeT ero kak 1998.

Yurute, 4TO parsedate MPAKTUUYECKU He KOHTposupyer omubku. Hanpumep, ec-
JIV TIOZIATh €My Ha BXO/I [IaTy, B KOTOPOI /IeHb HeJleJIN YCTaHOBJIEH HEKOPPEKTHO, TO OH
HECOOTBETCTBUSL He OOHAPYIKUT. ITO BCETO JIUITH AHATIM3AaTOP — CO CBOeil paboToil OH
CIIPABJISIETCST HETIOXO, 2 TPeGOBATH OT HEro GOJIbINEro GbII0 Gbl HEMPABUIBHO.

Crenyer 0co60 OTMETUTH CKIIOHHOCTH HTOTO KOJIa K «<aMepukanu3Mam». Kora ame-
pukasert nutet 3/4,/2001, on o6bruHO UMeet B Buiy 4 mapra 2001 roga. B EBpore u
GOJIBITMHCTBE IPYTUX MECT 3TO 03HavaeT 3 arpeJisi. Ho ecyiu ipu 3amucu Beex at mpu-
MEHSIETCST OJIHO U TO K€ COTJIAIlIeHre, HUYero CTPAITHOTO He TIpoun30iineT. Bems Bo3Bpa-
n[aeTcs MpocTO MAaCCUB, U HUYTO HE MEITaeT BaM MBICJCHHO TTIEPECTABUTH TIEPBBIA 1
BTOPOIT astemMeHThl. KctaTu, nMeliTe B BU/LY, UTO BBIIIEOIMCAHHBIM 06Pa3oM HHTEPIIPe-
THUPYyeTCs fake Takas gata, kak 15/3/2000, XoTst HaM COBEPITEHHO 0YeBUIHO, 9TO 15 —
9TO JIEHb, a He MecsIl. MeTo/1 ke parsedate «Ha TOJIyOOM IJ1agy» coo0IuT, 4to 15 — Ho-
Mep Mmecsal..

P opMATUPOBAHME 1 MEYATL AT U BPEMEHU

7.21. ®opmatupoBaHue 1 neyarb Aatbl U BPEMEHU

JL71s1 IOy YeHnsT KAHOHITYECKOTO TIPEICTABIEHU AAThI 1 BDEMEHH CITY3KHIT METOJI asctime;
y HETO CTh CHHOHUM ct ime.
AHanOTHYHBIN Pe3yJIbTAT AaeT METO/ to_s. TOUHO Takast ke CTpoka Oyjier Harie-
JaTaHa, eCJIM TPOCTO TepeaTh 0OBEKT, TIPEACTABJISIONINN 1Ty U BPEMS, METO/IY puts.
C nomoIiipio MeTojia strftime Kjacca Time MOKHO OT(HOPMATUPOBATh J1aTy U Bpe-
M1 TOYTH TIPOU3BOJILHBIM 06pa3oM. B aTOl riiaBe Mbl yiKe BCTPEUasn Creln(uKaTopbt
U, %W, $H, %M, S, 31 U %p, 2 HIKe IPUBEEHDI OCTABIITHECS:

°
%a,

oL
>
oe

sb  CokpaiieHHOe Ha3BaHue Mecsna ("Jan")

%B IlosHoe nazBanue mecsna ("January")

%c IlpeamouturespbHOE MIPENCTABIEHNE JOKAIBHOMN IaThl M BPEMEHHT

sd  [lenp mecsra (1..31)

%3 IlopsimkoBbIil HOMep JHS B Toy (1. .366); Tak Ha3biBaeMast <I0JUAHCKAS JaTas
sm  Homep mecsana (1..12)

sw Howmep nusa nenenm (0. .6)

sx  IIpeamouruTenbHOE TPEACTABIEHNE ATH O3 BpEeMEHH

sy Tox B nBysHauHoM dopmate (63 yKasaHUs BeKa)
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%Y lox B ueTppexaHaunom opmate
z HasBanue yacoBoro 1osca
% 3Hak % (IIPOIEHT)

Hata v Bpems

o°  o°

JlonoTHUTEIbHY 10 MHMOPMAITHIO BbI HAall/IeTe B CIIPABOYHOM PYKOBOJICTBE IO SI3bI-
Ky Ruby.

7.22. MpeobGpa3oBaHue YaCoOBbIX NOSCOB

OO6BIYHO MPUXOAUTCST PAOOTATH TOJBKO ¢ ABYMsT YacoBbiME rosicamu: GMT (um UTC)
U T€M, B KOTOPOM Bbl HAXO/IUTECh.

Mertoz gnt ime npeo6pasyer Bpems k noscy GMT (Mopuduiupys cam BbI3bIBAIO-
Uil 00bEKT). Y HEro ecTh CHHOHKUM utc.

MoskeT 6bITh, BBI [yMaere, 4TO MOKHO TPOCTO MPeoGpasoBaTh MOMEHT BPEMEHU B
MacCCHUB, MOJMEHUTD YaCOBOIT TIOSIC U BBIMOJIHUTH 06paTHOE Tipeobpasosatue? TIpobire-
Ma B TOM, 9TO BCE METOJIBI KJIacca, K TpUMepY local U gm (a TaKKe MX CHHOHUMBI mkt ime
U utc), TOTOBBI CO3/1aBaTh OOBEKT Time TOJNBKO B IPEIONOKEHNUH, YTO YKA3aHO JTHOO
MecTHOE BpeMst, 6o Bpemst o [puHBmyy.

Ectb 06x0H0# MyTh /7151 TIpeobpas3oBamiist yacoBoro mosica. Ho mpeamomaraercst,
YTO BBl 3apaHee 3HAeTe Pa3HUILY BO BPEMEHU. B3risgnute Ha ciaeayonuii pparMenT:

# 9:35 am CST
# MuHyC OBa 4aca.

mississippi = Time.local(2000,11,13,9,35)
california = mississippi - 2*3600

# 09:35:00 CST
# 07:35:00 PST

timel = mississippi.strftime("%X CST")
time2 = california.strftime("%X PST")

Crenudukarop $x B MeTO/IE stritime IPOCTO BLIBOJUT BpeMd B (hopmare hh:mm: ss.

7.23. OnpepeneHue yucna fHei B mecsue

B rtekymieit Bepcun Ruby eniie Het BeTpoerHo# (hyHKIMY /ist aT0# 11esm. Ho ee MoKHO
66‘3 TpyAda HalluCaTb CaMOCTOATEIbHO!
require 'date'
def month_days (month,year=Date.today.year)
mdays = [nil,31,28,31,30,31,30,31,31,30,31,30,31]
mdays([2] = 29 if Date.leap?(year)
mdays [month]

end

days = month_days(5) # 31 (May)

days = month_days(2,2000) # 29 (February 2000)
days = month_days(2,2100) # 28 (February 2000)

7.24. Pa3bueHue MecsLia Ha Hepenu

ITpeacraBbre, UTO HYKHO Pa3sOUTh MECSII Ha HEAEH, HAPUMED YTOOBI HalleyaTaTh Ka-
JIeHIaphb. ATy 33jIa4y peliaeT MPUBEICHHbIH HUKe Ko/l Bo3dBpaliaeMblii MACCHB COCTOUT
13 [I0JIMACCUBOB, 110 CEMb 2JIEMEHTOB B Kaxk/10M. [Ip1 aTOM 11epBoMy asileMeHTY KaxK/10ro
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BHYTPEHHET0 MacCHUBa COOTBETCTBYET BocKkpecenbe. HavasnbHble asieMeHTsl 1714 epBoit
HeJIeJT U KOHEYHBIE JIJIST BTOPOI MOTYT ObITh PaBHbI nil.

Pasbuenue Mecaua Ha HeEJENn

def calendar (month,year)

days = month_days (month,year)
t = Time.mktime (year,month,1)
first = t.wday
list = *1..days
weeks = [[]]
weekl = 7 - first
weekl.times { weeks[0] << list.shift }
nweeks = list.size/7 + 1
nweeks.times do [il

weeks [1+1] ||= []

7.times do

break if list.empty?
weeks[1+1] << list.shift

end
end
pad_first = 7-weeks[0].size
pad_first.times { weeks[0].unshift(nil) }
pad_last = 7-weeks[0].size
pad_last.times { weeks[-1].unshift(nil) }
weeks

end

arr = calendar(12,2008) # [[nil, 1, 2, 3, 4, 5, 6],
# [7, 8,9, 10, 11, 12, 137,
# [14, 15, 16, 17, 18, 19, 207,

# [21, 22, 23, 24, 25, 26, 271,

# [28, 29, 30, 31, nil, nil, nil]

YT1068BI OBLIO IIOHATHEE, pacliedyaTaeM 3TOT MaCCHUB MaCCHBOB:

def print_calendar (month,year)
weeks = calendar (month,year)
weeks.each do |wk]|
wk.each do [d]|

item = d.nil? 2 " "*4 : " %2d " % d
print item
end
puts
end
puts
end
# BHIBOIUTCS:
# 1 2 3 4 5 6
# 7 8 9 10 11 12 13
# 14 15 16 17 18 19 20
# 21 22 23 24 25 26 27
# 28 29 30 31
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7.25. 3aknoyeHue

B 2700l riiaBe Mbl pacCMOTpPEJIM KJlacc Time, KOTOPBIH sABJsieTcst 00ePTKOM st DyHK-
Ui 13 cTaHaapTHOH 6nbanoTern s3bika C. BB MOKA3aHb! €T0 BOSMOKHOCTH 1 OTPa-
HUYCHHUS.

MBI TaksKe y3HAJIN, 3a4€M CYIIECTBYIOT KJIACChI Date U DateTime M KaKyIO (DYHKITH-
OHAJBHOCTD OHU TIPEAOCTABIISIIOT. MbI HAYYHIUCD BBITTOTHSATH TIPE0OPA3OBAHIIST MESKITY
HTUMM KJIACCAMU U JI0OABUIIN HECKOJIBKO COOCTBEHHBIX TTOJIE3HBIX METO/IOB.

Ha sTom 06cysk/eme 1aThl 1 BpeMenn 3aBepiimaercs. [lepexoanm Kk MacciBaMm, X3-
IIaM U JIPYTUM TIEPEYrCIsieMbIM CTPYKTYpaM B Ruby.

Hata v Bpems

Fnasa 8. MaccuBbl, X31uM
M APYIrMe nepeumMcnsiembie CTPYKTYPbI

Bce demanu doncnol coedunsimvcs 6e3 ycunuil. Ilomnume, umo mexanusm,
KOMOPbLil 8bL NbiMaemecs coopamv, amu yce OvLlL U pasoopai.

Ecnu ne yoaemcsi coedunumu demanu, na mo 0onxcna 6oims npuuuna.

Hu 6 xoem ciyuae 1e noiv3yiimecs MOJIOMKOM.

Pyrosodcmeo no mexnuueckomy obcayxcusanuro komnanuu IBM (1925)

[TpocThIX repeMeHHBIX /JIsI IIPAKTUYECKOTO TPOTPAMMUPOBAHUS HEJOCTATOUHO. B J1io-
6GOM COBPEMEHHOM sI3bIKe TIOJAEPKUBAIOTCS OOJIee CIOKHbIE BUABI CTPYKTYPUPOBAH-
HBIX JAHHBIX U IPEJOCTAB/IAIOTCS MEXaHU3MbI [JIs1 CO3JaHUsI HOBBIX aOCTPAKTHBIX TU-
OB JIAaHHBIX.

WcTopudeckn camoii IepBoii ¥ IMUPOKO PACTIPOCTPAHUBIIEHCST COCTABHOM CTPYKTY-
poii gaHHbIX ObLI Maccue. JaBHbIM-1aBHO, eile B a3bike DOPTPAH, MaccuBbl HasbIBa-
JIUCh UHJIEKCUPOBAHHBIMU TIEPEMEHHBIMU; CETO/[HS OHU HECKOJIBKO BUIOU3MEHUJTUCD,
HO OCHOBHas njies BO BCeX SI3bIKaxX OfHA 1 Ta Ke.

OTHOCUTENIBHO HElAaBHO OU€Hb TTOMYJISIPHOM CTPYKTYPOii ctann xamu. Kak n mac-
CHB, X3ul TIPe[CTaBIgeT OO0 MHAEKCUPOBaHHbI Habop maHHbIX. Ho, B oTamune ot
MAacCHBa, B KaueCTBe MHAEKCA MOKET BBICTYTIATh /10001 00bekT. (B Ruby, kak u B 60J1b-
ITUHCTBE JIPYTUX SI3BIKOB, 2JIEMEHTHI MACCUBA NH/IEKCUPYIOTCST YMCTAMH. )

Haxkonerr, MbI pacCMOTPUM caM MOJYJIb Enumerable 1 pasbepeMcs, Kak OH pabOTaer.
W MaccuBbl, U X2IIK OMELIMBAIOT 9TOT MO/LYJIb. TO JKe caMoe MOJKET CieJ1aTh U JIro0oi
JPYTOil KJ1acc, KOTOPOMY HeOOXO0MMa aHaIOTHYHas (DYHKIIMOHATBHOCTb.

Ho ne 6yzem 3aGerats Brepe. Haunem ¢ MacCuBoB.

8.1. Maccusbl

B Ruby MaccuBb HHAEKCHPYIOTCS TETBIMU YHCTAMHU; HHAEKCATINS HATMHAETCST C HYJIS,
kak B ga3bike C. Ha aToM, BlipodyeM, CX0/CTBO 1 3aKaHYUBAECTCS.

Maccusbi B Ruby qunammaeckne. Moo (X0Ts 9T0 1 He 00513aTeIbHO ) 3a1aTh Pas-
Mep MaccuBa Tpu co3mannu. Ho mociie co3manus OH MOKeT pacTn 6e3 BMEIaTeTbCTBA
CO CTOPOHDI IIPOTPAMMHUCTA.

Maccusbl B Ruby HeopHOPOIHBL, TO €CTh B HUX MOTYT XPaHUTLCS TaHHbBIE PA3HbIX
tunoB. Ha caMoM jiejie B MACCUBE XPAHSITCS TOJBKO CCHUIKH Ha OOBEKTDI, & He 00BEKTHI
Kak Taxkosble. VIckioyenye coCTaBIIsAIOT TOJIbKO HellOCPeACTBEHHbIE 3HaYeH s, Hallpu-
Mep 06beKTa Kiracca Fixnum,
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Bwmecre ¢ MaccBOM XpaHUTCS U €T0 JIJTNHA, TTO3TOMY HaM He HY’KHO TPATUTh BPEMSI
Ha e BBIYMCJICHNE UM COXPAHEHME BO BHEIIHEN [epeMeHHOM, 0GHOBJIIEMOI CHHXPOH-
HO ¢ MaccuBoM. K ToMy ske UTEpaTopbl OMpeesieHbl TaKiM 00Pa3oM, YTO Ha TTPAKTHKE
HaM BOOOIIE PEIKO TIPUXOIUTCS 3a[yMBIBATHCS O JTUHE MACCHBA.

Haxorwerr, kmace Array B Ruby mpenocTasisiet Hemaso mose3usix OyHKII 15T pa-
GOTBI C MACCUBAMU: JIOCTYTI, TIOUCK, KOHKaTEHUPOBAHUE 1 T.11. B aTOM pasjiesie Mbl 13y-
YUM BCTPOEHHYIO (DYHKIIMOHATBHOCTD U PACIITUPUM €€.

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

8.1.1. Co3paHue n MHMLMaNU3aLMa MaccuBa
[l co3manus MaccuBa MPUMEHSIETCS CHEIUATbHBIN METO/ Kjacca [ ]; IepeunccH-
HBIE BHYTPH CKOOOK JIaHHbIE TIOMEIIAIOTCA BO BHOBb CO3/laHHbIi MaccuB. Huske nmoka-
3aHbI TPU c110coba BbI3BATh 9TOT MeTo. (MaccuBbl a, b U ¢ MHUIUAIUZUPYIOTCS OJI1-
HaKOBO.)

a Array.[](1,2,3,4)

b = Array[1,2,3,4]

c [1,2,3,4]

Nmeetcst Taxke MeToz1 Kyacca new, KOTopbiil ipuaumMaet 0, 1 niam 2 napamerpa. Ilep-
BBII TapaMeTp 3a/laeT HauaJbHbIN pagMep MaccuBa (UHCIO 9JIeMEHTOB B HeM ). Bropoit
olpeiesisieT HayalbHOe 3HaYeHMe KaxKI0T0 JIeMeHTa:

d = Array.new # Co3paTh IIyCTOM MaCCUB.
e = Array.new(3) # [nil, nil, nil]
f = Array.new(3, "blah") # ["blah", "blah", "blah"]

O6patute ocoboe BHUMaHKE Ha TIOCTEAHMIT TipuMep. TunmyHas «onmbKa HaunHa-
IOIIEr0» — JiyMaTh, YTO BCe OOBEKTHI B 3TOM MaccuBe pasjiuuibl. Ha camMoM jese 310
TPU CCHIJIKU HA OJIUH ¥ TOT jke 00beKT. [109TOMY, eciim BbI ero uamMenure (a He 3aMeHNU-
TE JIPYTUM), TO U3MEHSITCSI BCE 9JIEMEHTBI MaccuBa. YT0ObBI He MOMACTH B 9TY JIOBYIIKY,
BOCTIOJIb3YHiTeCh 610KOM. BJIoK 6y/IeT BBIYUCAATHCS IO OIHOMY Pasy JUIs KasKI0TO HJre-
MEHTa, TI09TOMY BCE JIEMEHTBI OKaKYTCST PA3THUHBIMU OOBEKTAMU:

f[0].capitalize! # f paBmo: ["Blah", "Blah", "Blah"]
g = Array.new(3) { "blah" } # ["blah", "blah", "blah"]
g[0].capitalize! # g paBHOo: ["Blah", "blah", "blah"]

8.1.2. locTyn K 3neMeHTaM MacCUBa 1 NpUCBaMBaHME UM 3HAYEHUIA
[TosyuuThb CCHITIKY Ha 3JeMeHT U IIPUCBOUTDH MYy 3HaueHNe MOKHO C TIOMOIIbIO MeTO-
JI0B K7acca [ ] 1 [ 1= cooTBeTCTBeHHO. Kak bl M3 HUX MPUHUMAET OJINH 1eJI0YNCIIeH-
HBIIT TapaMeTp — b0 Tapy 1eqbX Yuces (Hayasio v KoHelr), 1160 aunanazon. Otpuiia-
TeJTbHBIE MH/ICKCBI OTCYUTHIBAIOTCS OT KOHI[A MACCUBA, HaunHas ¢ - 1.

CrieninasibHbIi METO/] 9K3eMILIAPA at pean3yeT MPOCTEHINI CIydail IToTyYeHns
CChIIKM Ha 37eMeHT. [IocKkobKy OH MOKeT IPUHUMATH TOJIbKO OJINH T1eJIOUNCIEHHBIN
mapamerp, To paboraer 4yTh GpicTpee.

a=1[1,2,3,4,5, 6]

b = al0] # 1
c = a.at(0) # 1
d = al[-2] # 5
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e = a.at(-2) # 5

f = al9] # nil

g = a.at(9) # nil

h =al3,3] # [4, 5, 6]
i=al2..4] # [3, 4, 5]

j = al2...4] # [3, 4]

all] = 8 # [1, 8, 3, 4, 5, 6]
all,3] = [10, 20, 30] # [1, 10, 20, 30, 5, 6]
al0..3] = [2, 4, 6, 8] # [2, 4, 6, 8, 5, 6]
al-1] = 12 # [2, 4, 6, 8, 5, 12]

B caenytotiiem mpuMepe CChIIKA HA 9JIEMEHT, PACTIOJNOKEHHDBIN 32 KOHIIOM MACcCHBa,
MPUBOJUT K POcTy MaccuBa. OTMETHM, UTO MOAMACCUB MOKHO 3aMEHUTD JIPYTUM Mac-
CHUBOM, COIEPIKATIIM OOJTBIIE 2JIEMEHTOB, YeM OBLT0. B 9TOM ciTydae MaccuB Takyke aB-
TOMATUYEeCKU BBIPACTET.

k = [2, 4, 6, 8, 10]
k[1..2] = [3, 3, 3] # [2, 3, 3, 3, 8, 10]
k[7] = 99 # (2, 3, 3, 3, 8, 10, nil, 99]

Haxouer, ecim oHOMY 2J1eMEHTY IIPUCBOUTD B KaueCTBe 3HAaYCHMI MacCUB, TO Ha
MECTO 3TOTO dJIeMeHTa Oy/IeT BCTaBJIeH BJIOKEHHBIA MaccuB (B OTJIMYME OT IPUCBANBa-
HU JMAIIa30Hy ):

m=1[1,3,5, 7, 9]
m[2] = [20, 30] # [1, 3, [20, 301, 7, 9]

# C Opyroi CTOPOHH. . .

m= [1, 3,5, 7, 9]

m(2..2] = [20, 30] # [1, 3, 20, 30, 7, 9]
Mertoz slice — CHHOHUM MeToza [ ]:

x = [0, 2, 4, 6, 8, 10, 12]

a = x.slice(2) # 4

b = x.slice(2,4) # [4, 6, 8, 10]
c = x.slice(2..4) # [4, 6, 8]

CHeHI/IaJIbHI)Ie MeToabl first M last BO3BpallaioT HepBblﬁ n HOC]IEI[HI/Iﬁ 9JIEMEHT
MaccHBa cOOTBeTcTBeHHO. Eciin maccus IIyCT, OHM BO3BpalialoT nil:

x = %$wlalpha beta gamma delta epsilon]
a = x.first # "alpha"
b = x.last # "epsilon"

Mbr y:ke BUien paHee, YTO MHOT/IA CCIJIKA Ha 3JIeMEHTBI MOXKET BO3BpAIIaTh Iie-
Jibtii mopmaceuB. Ho cyiecTByIoT u Apyrue crnocoObl 06paTUThCS K HECKOJIBKUM dJie-
MEHTaM.

Merton values_at IPUHUMAET CIIMCOK MHIEKCOB M BO3BPAIlaeT MACCHUB, COAEPIKa-
MU TOTBKO YKa3aHHBIE 3JIeMeHTRL. ET0 MOJKHO MCIOTb30BATh B TEX CJYJasIX, KOT/a Ina-
MAa30H He TOANTCS (TaK KaK HY>KHBIE 2JIEMEHTBI HAXO/ISATCST He B COCEIHNX MTO3UITHAX).

B Gosnee pamnux Bepcusix Ruby mMeTon values_at HasbiBasics indices (CHHOHUM
indexes). Tenepb aT1 Ha3BaHUS HE UCIIOJIb3YIOTC.
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[10, 20, 30, 40, 50, 60]
x.values_at (0, 1, 4)
x.values_at (0..2,5)

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

X

[10, 20, 50]

z [10, 20, 30, 60]

#
#
8.1.3. Onpepenexune pasmepa MaccuBa
Meto length M €ro CMHOHUM size BO3BpalIalOT YUCJIO dJeMeHToB B MaccuBe. (Kak
BCer/a, 9Ta BeJIMYKMHA Ha eMHUIY OOJIbIe HHIEKCa IOCIEAHErO SIEMEHTA. )

x = [nau , o , "¢, "d"]

a = x.length # 4

b = x.size # 4

Mertop nitems OTJIMYAETC OT TPEABIAYIINX TEM, UYTO HE YIUTHIBAET 3JIeMEHTHI PaB-
HbIe nil:

y = [1, 2, nil, nil, 3, 4]

c = y.size # 6
d = y.length # 6
e = y.nitems # 4

8.1.4. CpaBHeHue MacCcUBOB
[Tpu cpaBHEHUM MACCHBOB BO3MOYKHBI HEOKUIAHHOCTH — OYIBTE OCTOPOKHBI!

JIIst cpaBHEHMST MACCHBOB CJIYKUT METOJ[ SK3eMIUIsIpa <=>. OH paboTaer Tak e,
KaK B JIPYIUX KOHTEKCTaX, TO ecTh Bo3Bpainaet -1 (meHsbe), 0 (paBHo) uim 1 (boJibiire).
MeTo/pl == U | = OIIMPAIOTCS HA PEATU3AINI0 METO/IA <=>.

MaccuBbI cCpaBHIBAIOTCS TO3JIEMEHTHO; TIEPBast JKe TTapa HeCOBIAAAIOINX 2/IeMEH-
TOB OIpeJiesisieT Pe3yabrat Bcero cpasuenus. (IIpennoureniie oTnaercs jieBee pacro-
JIOJKEHHBIM 2JIEMEHTAM, KaK IPU CPAaBHEHUU [[BYX JVIMHHBIX TI€JIBIX UMCEJT «HA TTIa30K»,
KOT/Ia MbI CPAaBHUBAEM 10 O/IHOH 1Hdpe 32 pas.)

a (1, 2, 3, 9, 9]
b (1, 2, 4, 1, 1]
c=a«<=>5bD # -1 (170 ecTh a < b)

Ecmm Bce anemenThI PaBHBI, TO MAaCCUBbI CINUTAIOTCA PAaBHBIMU. Ecm O/IMH MaCCHB
JUINHHEE IPYTOro 1 BCE 3JIEMEHTDI BIJIOTD /10 AJIMHbDI 6ouee KOPOTKOT'O MaCCHBa paBHBbI,
TO 6oJIee ZI]II/IHHI)II';I MaCCHB CUMTAETCS OOJIBIIIM.

d (1, 2, 3]
e (1, 2, 3, 4]
f =11, 2, 3]
if d < e # false
puts "d mMeHbme e"
end
if d == £
puts "d paBuHO f" # IevaTaercs "d paBHO f"
end

ITockoJbKY Kjlace Array He TIOAMEIINBAET MOYJIb Comparable, TO OGBIYHBIE OIlE-
paTopnl cpaBHEHUS <, >, <= U >= /]I MAaCCUBOB He onpeeaeHbl. Ho nmpu skenanuu ux
JIETKO OIIPEJIEJIUTH CAMOCTOSITEIbHO:
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class Array

def <(other)
(self <=> other) == -1
end

def <=(other)
(self < other) or (self == other)
end

def >(other)
(self <=> other) ==1
end

def >=(other)
(self > other) or (self == other)
end

end

Bripouem, 66110 ObI 1TPOTIEe BKIIOYATH MOYJIb Comparable:

class Array
include Comparable
end

OmpesieTuB 3TN OMEPATOPDI, MOSKHO TTOJIH30BATHCSI MU KaK OOBIYHO:

if a <b

print "a < b"
else

print "a >= b"
end
if d < e

puts "d < e"
end

# ITleyaTaercs "a < b"

# IleyaTaercs "d < e"

MoskeT cTaTbCst, YTO IPU CPABHEHUU MACCHBOB MbI CTOJIKHEMCS ¢ HEOOXOAUMOC-
ThIO CPABHUBATH J/IBA DJIEMEHTA, /711 KOTOPBIX OIIePaTOP <=> He ONPe/leieH UM He UMe-
et embicsa. Coreyonuii Koa IPUBOAUT K BO30OY/KICHUIO UCKITOUeHUsE (TypeError) BO
BpeMs BBITTOJTHEHUS, TAK KaK CPABHEHUE 3 <=> "x" JIMIIEHO CMbICJTIA:

g=[1, 2, 3]
h=1[1, 2, "x"]
if g < h # Ommoxa !
puts "g < h" # Hydyero He BBIBOIUTCS.
end

ECHHI{STOB&C}ﬁECMyHHwT,TOﬂO6aBHM;qTOCpaBHeHMeIﬂipaBeHCTBOLIHepaBeH-
CTBO B 9TOM caiy4ae paboraer. OOBSICHIETCS 9TO TeM, YTO 00BEKTHI PA3HBIX THUIIOB CUH-
TalOTCA HEPABHbIMMU, XOTS Mbl 1 HE MOJKEM CKa3aTb, KaKoOM M3 HUX 6OJII)IH€.

if g !'=h # 3mech ommbka He BO3HUKAET.

puts "g != h" # IlewaTaercs "g != h"
end
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HaKOHeLI, HE UCKJIIOYEHO, YTO JIBa MaCCUBa, CO/ACPKaAINX HECPAaBHUMBbIE THUIIbI JaH-
HBIX, BCE€ paBHO MOKHO CPABHUTDH C ITOMOIIBIO OIIEPATOPOB < U >. B IIpUMEpe HUIKE Mbl
TrmoJsydyaemM OHpelIe]IeHHblf/'I Ppe3yJbTaT enie 10 Toro, Kak HaTOJIKHEMCS Ha HECPpaBHUMbIE
9JIEMEHTDI:

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

i=1[1, 2, 3]
j=11, 2, 3, "x"]
if i <3 # 3mech ommbka He BOB3HUKAET.

puts "1 < j"
end

# TlevaTaeTcss "1 < J"

8.1.5. CoptupoBka maccusa

Camblii IPOCTOIi CIIOCOO OTCOPTUPOBATH MACCUB — BOCIOJIb30BATHCS BCTPOCHHBIM Me-
TOJAOM sort:

words = %w(the quick brown fox)

list = words.sort # ["brown", "fox", "quick", "the"]
# VM OTCOPTUPOBATH Ha MeCcTe:
words.sort! # ["brown", "fox", "quick", "the"]

31ech IPEIIOIaraeTCs, YTO BCE SIEMEHThI MACCHBa CPABHUMBI MEKIY coO0i. [Tpu
COPTUPOBKE HEOJHOPOAHOIO MACCUBA, HAIPUMED [1, 2, "tHRee", 4], OOBIYHO BO3HM-
KaeT OInoKa.

B 10/100HBIX CJIydasix MOKHO BOCIIOJIb30BAThCSI TaKsKe OJIOUHOM (GOPMOI TOTO Ke
Merona. Huske mpeamosaraercsy, 4To y Kaxk/[0ro ajieMeHTa eCTh XOTst Obl METOJ to_s
(1peoGpasyoInii €ro B CTPOKY):

a = 1[1, 2, "three", "four", 5, 6]
b = a.sort {Ilx,yl x.to_s <=> y.to_s}

# b pasuo [1, 2, 5, 6, "four", "three"]

KoueuHo, ogobHoe yopsioueHne (B JaHHOM CJIydac OCHOBAaHHOE Ha KOAUPOBKE
ASCIT) mosxeT okasaTbest GeceMbicieHHBIM. [Ipu paboTe ¢ HEOAHOPOIHBIM MAaCCUBOM
HY’KHO IIPEKIIE BCEro 3aj1aTh cebe BOMPOC, 3a4eM BOOOIIIE ero copTuposath. U mouemy
IPUXOAUTCS XPAHUTH B MACCUBE OOBEKThHI PA3HBIX TUIIOB?

Omnucannast MeToAuKa paboTaeT, II0ToMy uTo 0JI0K BosBpalnaer nesoe 4icio (-1, 0
niu 1) mpu Kaskom Bbi3oBe. Eciii Bo3BpaiiieHa -1, To ecTb x MEHbIIIE v, TO /[BA dJIEMEH-
Ta MEHSIOTCS MecTaMi. YTOObI OTCOPTHPOBATH MACCUB 110 yOBIBAHMIO, JOCTATOYHO BCe-
O JINIIb UBMEHUTD ITOPSI/IOK CPAaBHEHUS:

x = [1, 4, 3,5, 2]
vy x.sort {la,bl b <=> a} # [5, 4, 3, 2, 1]

Bi1okr MOJKHO IPUMEHSTD U JIJIsT O0JIee CJIOKHBIX COPTUPOBOK. [TpeAItooKmumM, 4to
nyﬂﬂ)OTcopTHpOBaTbHaSBaHHHKHHrPHanbMOBCﬂeﬂyKHHthCHOC060M7perHCTpPH—
HOPHPYETC, IMOJTHOCTHIO UTHOPUPYIOTCS HpO6eJIbI, a TaKiKe pAd 3HAKOB IIPpEIIMHaHUA
n aptukan. Huke npuBenen npocTtoil npumMep (4 MpernojiaBaTesnn aHTJIUICKOTO SI3bI-
Ka, ¥ IIPOrPAMMUCThI OYIyT YAUBJIEHbI TAKUM CIIOCOOOM YIIOPSAOUEHMs 110 ai(aBuTy).

titles = ["Starship Troopers",
"A Star is Born",
"Star Wars",
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"Star 69",

"The Starr Report"]

sorted = titles.sort do |x,v|
# VoanuTb apTUKIU

a = x.sub(/"(a lan |the )/i, "")
b = y.sub(/"(a lan |the )/1, "")
# VoanuThs mpoberisl M 3HaKU IIPEelMHaHUS
a.delete! (" .,=-21")
b.delete! (" .,-2!")
# IlpeobpazoBaTh B BEPXHUN DPETUCTP
a.upcase!
b.upcase!
# CpaBHUTL a U Db
a <=> b

end

# Temnepb sorted paBHO:

# [ "Star 69", "A Star is Born", "The Starr Report"

# "Starship Troopers", "Star Wars"]

JlaHHBII IPUMEp He CIIMIIKOM II0JIE3€H U, KOHEYHO, er0 MOKHO ObLIO Obl 3aIIUCaTh
6osiee KoMmakTHO. Ho mest B TOM, 4TO JIJIsi CPABHEHMSI IBYX OIIEPAH/IOB B OTIPe/Ie/IeH-
HOM TIOPsI/IKE HaJl HUMU MOKHO BBIIIOJHATD IIPOU3BOJIBHO CJAOKHBIIN HAOOP oneparuii.
(OrMeTnM, OHAKO, YTO MBI HE U3MEHIIM UCXO/IHbIE OII€PAH/BI, TAaK KaK paboTaju ¢ X
KOTMsAMU. ) DTa o01ast TEXHUKA [0JIe3HA BO MHOTMX CUTYAIMIX, HAIIPUMEP /ISl COPTHU-
POBKH TT0 HECKOJIBKUM KJIFOUAM WJTH TI0 KJTF0UYaM, BRIYUCISIEMBIM BO BPEMs BBITIOTHEHS.

B nocaennux Bepcusix Ruby B Moy ib Enumerable gobaBjieH MeTo sort_by (KOTO-
PbIil, KOHEYHO, TTOIMENITUBAETCS K KJIACCY Array). Ba)kHO TOHMMATh, UTO OH JIeJIaeT.

B MeTojie sort_by IPUMEHSIETCS TO, 4TO IIPOrPpaMMKCThI Ha Perl HasbiBaroT npeos-
pasosanuem [IBapua — B yectb Poanjana IlIsapia (Randal Schwartz), sBreciuero nema-
JIBIA BKJIA[ B Pa3BUTHUE ITOTO gA3bIKAa. BMECTO TOro 4TOGBI COPTUPOBATH CAMU DJIEMEH-
ThI MACCUBA, MbI TIPUMEHSIEM K HIM HEKOTOPYIO (DYHKIIUIO 1 COPTUPYEM BO3BPAIllaeMble
eli pe3yJIbTaThl.

B kayecTBe MCKYCCTBEHHOTO MPUMEPA PACCMOTPUM CIUCOK (haiijioB, KOTOPbIN He-
06X0INMO OTCOPTUPOBATH TI0 pasmMepy. [IpsIMOTUHERHBIIH cIT0CO0 BBITJISANUT TaK:

files = files.sort {Ix,y!| File.size(x) <=> File.size(y) }

OpHako TyT ecTh jaBe npobjieMbl. Bo-TiepBbIX, CJAUIIKOM MHOTrOC0BHO. Hamo Obr
ClIeJIaTh TOKOMITAKTHEE.

Bo-BTOpBIX, TIPK TAKOH COPTUPOBKE TIPUXOUTCI MHOTOKPATHO 00OPAIAThC K JIUC-
KY, & 9TO JIOBOJIHO JI0pOrast orepaiiyst (10 CPABHEHHUIO € OMEPAIUSAMU B OTIEPATUBHO
naMsaTi ). XysKe TOTO, OHA U Ta JKe OIepaliist MOKET BBIIOIHSATHCS HECKOJIBKO Pas.

Merop sort_by peraer 00e mpobieMbl. BOT «IpaBUIbHBINY CIIOCO0:

files = files.sort_by {Ix| File.size(x) }

3[[€Cb KaKJIBIM KJIIOU BBIYUCISIETCS POBHO OAMH pas3, a 3aTEM COXPaHAETCA B BUIE
ITapbI K/IIOY—/JaHHbIE. [IJIH HEOOJIBIINX MACCUBOB IMPpON3BO/IUTE/IbHOCTD ITPU TaKOM I10/1-
XO/Jl€ MOJKET JaK€ CHU3UTDHCSA, 3aTO KO/ ITOJIy4aeTCA 60J1e€ TIOHATHDIM.
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He cymectByer MeTona sort_by!. Ho mpm skelaHum BBI MOKETEe HAIIMCATh €T0 Ca-
MOCTOSITEJTHHO.

A Kkak 06CTOUT €10 ¢ COPTHUPOBKOI 110 HECKOJIbKUM KJrouam? [1pe/inoioKum, uto
UMeeTCs MacCUB 00bEKTOB, KOTOPBII HYKHO OTCOPTUPOBATDH 110 TPEM aTPHOyTaM: UMe-
HM, BO3PACTy U PocTy. I3 TOTO, 4TO MaCCUBBI MOKHO CPABHUBATD, CJEAYET, YTO TAKOE
pemienne Oyzer paboTars:

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

list = list.sort_by {I|x| [x.name, x.age, x.height] }

KOHB‘{HO, JJIEMEHTBI MaCCrBa MOTYT OBITb ¥ HE TaKUMU IIPOCTbIMHU. [[OHYCTI/IMI)I
IIPOM3BOJIBHO CJIOJKHbBIE BbIPDAKECHUA.

8.1.6. BbiOopka n3 maccvBa no 3aaaHHOMY KpUTEPUIO

WHorna Hy>KHO HalITU B MacCUBE OJIMH UJIU HECKOJbKO 2JIEMEHTOB TaK, Kak 6y[[To MbI
OllpalinBaeM Ta6JII/IHy B 6338 JTaHHbIX. II]IH 9TOI'o €CTb HECKOJIBKO CHOCO60B; paccMoT-
pEHHbIE HITKE peaTn30BaHbl B IIOAMEIIAHHOM MOIYJIE Enumerable.

Mertoj| detect HaXoAMT He GOJIbIIE OAHOTO djeMenTa. OH npuHUMaeT 0J10K (KOTO-
POMY 3JIEMEHTDBI TEPEIAIOTCA HOCJIe,Z[OBaTe]IbHO) 1 BO3BpalllaeT HepBbeI JIEMEHT, AJIA
KOTOPOTI'O 3Ha4Y€eHUe 6]IOK3. OKa3bIBA€TCA PaBHbLIM true.

x =[5, 8, 12, 9, 4, 30]

# HallTu TIepBEII BJIEMEHT, KPATHHIL 6.
x.detect {lel e $ 6 == 0 } # 12
# HaliTw TIEPBHM B2JIEMEHT, KpaTHH 7.
x.detect {lel e ¥ 7 == 0 } # nil

Pasymeercst, XpaHSIIHECsST B MACCUBE OOBEKTHI MOTYT OBITh IIPOM3BOJIBHO CJIOKHbI-
MU, PaBHO KaK U YCJIOBUE, IPOBepsieMoe B OJIOKe.

Mertop find — cuHOHUM detect. MeTon find_all Bo3BpalliaeT HECKOJIbKO dJIeMeH-
TOB, & He OJIMH-e/INHCTBEHHBIN; select — CHHOHMM find_all.

# [pomonxkeHue IPemHIOyleTro IpuMepa. . .

x.find {lel e % 2 == 0} # 8
x.find_all {lel e & 2 == 0} # [8, 12, 4, 30]
x.select {lel e % 2 == 0} # (8, 12, 4, 30]

MeTton grep BBI3BIBAET ONEPATOP CPaBHEHNS (TO €CTh OTepaTop BETBSMIETOCS pa-
BEHCTBA) /LIS COTIOCTABJICHNST KayK/IOTO dJIEMEHTa ¢ 3a/laHHBIM 00pasiioM. B mpocreii-
mieit (hopMe OH BO3BPAIIAET MACCHB, COCTOSIIIUE U3 3JIEMEHTOB, COOTBETCTBYIONIUX 00-
pasity. Tak Kak HCITOJb3yeTCsl OTlepaTop ===, To oOpasell He 00st3aH ObITh PETYJIIPHBIM
BoipakeruneM. (Mms grep npunuio u3 UNIX u cBsI3aHO ¢ KOMaH/ION CTapOTro pelakTo-
pag/re/p.)

a = %w([January February March April May]

a.grep(/ary/) # ["January, "February"]
b=1[1, 20, 5, 7, 13, 33, 15, 28]
b.grep(12..24) # [20, 13, 15]

CymiectByer Takxe 6y10uHast hopma, KOTopast Mo3BOJIET IPeoOPa3oBaTh KasKIblil
pe3yJIbTarT rnepe/ 3annchbio B MaccuB. [Tomyuaromniicst B pe3yabrate MacCUB COJIEPKUT
3HAUEHMs, BO3BPAI[eHHbIE BJI0KOM, a He Te, 4TO OblIM B GJIOK MepBOHAYANBHO TIepe-
JlaHbL:

Macovs IIEEEER

# TpomoxkeHre NpenHOymero IIpuMepa. . .
# BymeM COXpaHsTh IJIUHH CTPOK.

a.grep(/ary/) {Im|l m.length} # [7, 8]
# ByleM COXPaHSTb KBaIpaTh MCXOIHHX 3JIEMEHTOB.
b.grep(12..24) {In| n*n} # {400, 169, 225}

Metoz reject — TOJHAS TPOTUBOIONIOKHOCTD select. OH UCKIIOYAET U3 MACCH-
Ba HJIEMEHTBI, JIJIST KOTOPBIX OJIOK BO3BPAIIAeT 3HAUEHNUE true. VIMeeTCsI TaK/Ke BADHAHT
reject! g MOIU(DUKAIINYA MACCUBA «HA MECTE:

c =[5, 8, 12, 9, 4, 30]
d = c.reject {lel e & 2 == 0} # [5, 9]
c.reject! {lel e & 3 == 0}

# c paBuo [5, 8, 4]

MeTonpl min U max UIMIYT MUHUMAJIbHOE U MaKCUMaJTbHOE 3HAUCHUE B MaCCHUBE.
Y kaskgoro Metosa ecThb iBe (hopMbl. B 1epBO UCTIOJIb3yeTCs CPaBHEHUE <TI0 YMOJI-
YAHUI0», YTO OBl HTO HU 03HAYAJIO B KOHKPETHOI cuTyanuu (Ha 6ase omepaTopa <=>). Bo
BTOPOH hopmMe npuMeHsieTcs OJI0K ISl BHIIOTHEHUS HECTAHAPTHOTO CPAaBHEHMUSL.

a = %w[Elrond Galadriel Aragorn Saruman Legolas]
= a.min # "Aragorn"
a.max # "Saruman"
= a.min {|x,v| xX.reverse <=> y.reverse} # "Elrond"
= a.max {|x,y| x.reverse <=> y.reverse} # "Legolas"

® 0 o
I

YT06bI HANTH MHIEKC MUHUMAIbHOTO I MAaKCUMaJIbHOTO 2jieMeHTa (B IPeI0JI0-
JKEHUU, YTO TAKOW 3JIEMEHT OJIUH ), TPUMEHSIETCS MeTO/l index:

# TpomoJkeHMe MNpenbHOyIero IIpuMepa. . .

1 = a.index a.min # 2

j = a.index a.max # 3

Takyio ske TEXHUKY MOKHO HCITOJIb30BATh U B IPYTUX TMTOXOKUX cUTyarmsix. OaHa-
KO, €CJIU DJIEMEHT He ¢INHCTBEHHBIN, TO Oy/IeT Hal/IeH TOJIbKO MEPBBI.

8.1.7. Cneumanu3upoBaHHble GYHKLUUU MHAEKCMPOBAHUS
ZIJIH OTO6pa>K6HI/IH MHACKCOB Ha 9JIEMEHTBI MaCCUBa MHTEPHIPETATOP SA3bIKaA IIOJIb3Y-
€TCA (byHKI_H/Ief/,I MHAEKCUPOBaHUA. HOCKO]Ibe METO/bI JOCTYIIa K dJIEMEHTAM MacC-
CBa MOJXHO IIepeoIripenesadaTb, Mbl MOKEM peain30BaTb ]11060171 CHOC06 MHAEKCUPO-
BaHUA.

Hal‘[pI/IMep, HIWXE peaqn30BaH MaCCHUB, B KOTOPOM MH/IEKCbI HAYMHAIOTCA C 1, a HE
C HYJI:

class Array2 < Array

def [] (index)
if index>0
super (index-1)
else
raise IndexError
end
end
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def []=(index,obj)
if index>0
super (index-1,0bj)
else
raise IndexError
end
end

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

end

X = Array?2.new

# Ommbxa.
1=1 # Ommbxa.

OTMeTnM, 4TO OTpUIIATEThHbIE MHIEKCHI (OT KOHIIA MAacCHBa) 37IeCh 3aMPEIEHBI.
Nwmeiite B BULy, 4TO B peasibHOM 3aj1a4e IPUIETC BHECTH 1 IPyTie U3MEHEHU s, HallpH-
Mep TIepeornpeseuTh MeToT s1ice u ip. Ho 0011y Hieto BbI MOHSIIH.

AHaJIOTUYHBIH TTOAX0/T MOSKHO IIPUMEHUTD JIJTST PeaTU3aud MHOTOMEPHBIX MaCCH-
BOB (MBI ellle BepHeMcs K HuM B pazjedie 8.1.11).

Mo KHO Takske peasym30BaTh HEYTO BPOJIE TPEYTOTBHOM MATPHUIIHI, KaK MOKA3aHO HU-
JKe. DTO YaCTHBIN CIIy4ail IByMepHOro MacCHBa, B KOTOPOM 3JIEMEHT B IO3UIUH X,y COB-
MA/IAeT C JIEMEHTOM B IMO3UIINHN v, x (TO3TOMY XPaHUTH MOKHO TOJIbKO OfinH). MHoTI12
9TO GBIBAET IMOJIE3HO, HATPUMED JIJIST XPAHEHMSI HEOPHEHTUPOBAHHOTO Tpada (Kak Mbl
MOKasKeM GJIMsKe K KOHITY TJIaBbl).

class TriMatrix

def initialize

@store = []
end
def [](x,y)
if x >y
index = (x*x+x)/2 + vy
@store[index]
else
raise IndexError
end
end
def []=(x,y,V)
if x >y
index = (x*x+x)/2 + vy
@store[index] = v
else

Macovs IIEEEED

raise IndexError
end
end

end

t = TriMatrix.new

£13,2] = 1
puts t[3,2] # 1

puts t[2,3] # IndexError

B aTOM mprMepe MbI peasM30BaIi MaTPUILY TaK, 4TO HOMEP CTPOKH JOJIKEH GBITH
GoJiblle MU paBeH HoMepy cToab1a. Ho MoKHO ObLI0 GBI IIPOCTO 0TOGPA3UTH CMMET-
PUYHBIE TTAPBI WHAEKCOB HA OJWH ¥ TOT XKe 97eMeHT. [IPOeKTHOe Pelliene 3aBUCHT OT
MPEJINOIATaeMOTr0 CII0c06a NCTIOIH30BAHUS MATPHUIIBL.

MoskHO 6BITIO YHACTEN0BATH KJIACCY Array, HO HAM KasKETCs, YTO Hallle pPelleHue
moHATh Jerde. DopMyTa MHAEKCHPOBAHUS TOBOJIBHO CJIOKHA, HO IECSITH MUHYT C Ka-
paHganoM n 6yMaroit XBaTut, YTo65 yOeInTh JI060TO B ee mpaBiaIbHOCTH. UTOOBI c/1e-
JIATh TAHHBIH KJIACC MO-HACTOATIEMY TOJIE3HBIM, HaZI0 ObI HEMHOTO YCOBEPIICHCTBOBATH
€T0; OCTABJISIEM BaM 3TO B KAUeCTBE yIIPAsKHEHUSI.

Kpome Toro, TpeyrombHyio MaTpUIy MOKHO PeaTN30BaTh B BU/IE MACCUBA, COMIEP-
JKAIIEro MACCUBBI, Pa3MeP KOTOPBIX YBETMUMBAETCSI 110 MEPE YBeJMUEHUsT HOMepa CTPO-
ku. [Ipumepno Tak Mbl 1 moctytuiu B padzese 8.1.11. HerpuBuanbhas 3aziaya — rapaH-
THPOBATH, YTO CTPOKA CAYIANHO HE OKAKETCS OOJTBIITE, YEM TIOTOKEHO.

8.1.8. Peanuzaumsa pa3pexeHHOW MaTpuLibl

Wnorga ObiBaeT HyKeH MAaCCHUB, B KOTOPOM OIIpeJe/IeHa JIMIIb HeGObIIasl YaCTh dJIe-
MEHTOB, a OCTaJIbHbIE He olpe/ie/ieHbl BoBce min (aasxe yaie) pasubl 0. ITogobnas pas-
peskeHHast MaTPHUIa MOTPeOJISIeT Tak MHOTO MaMSITH 3DsT, YTO OB HaiiIeHbI CIIOCOOBI
6oJiee M30IIPEHHOIT ee peau3aliu.

KoneuHo, B 60JIbIIHHCTBE cIydaeB 00bI9HOrO MaccuBa Ruby BrosiHe 1ocTaTouHO,
TaK KaK B COBPEMEHHBIX KOMIIbIOTEpaxX HEOCTATKA MaMSTH He OIIYIaeTcs. JJIEeMEHT,
KOTOPOMY He IIPUCBOEHO 3HaueHue, OyaeT paBeH nil, TaK YTO HA ero XpaHeHHe Pacxo-
ZLYEeTCs BCETO HECKOJIBKO GAlTOB.

C npyroii CTOPOHBI, TPUCBANBAHNE 3HAUCHWS IIEMEHTY MAaCCHBA, JIeKAIEMY 3a Te-
KyIIel TIpaBoii rpaHuIlei, IPUBONT K CO3/IAHUIO BCEX TPOMEKY TOYHBIX 9JIEMEHTOB, TIPHU-
yeM OHM TOJIy4aroT 3HayeHne nil. Hampumep, ecoiu onpesenenst amemenTs! ot 0 10 9
3aTeM TpousBoauTCs rpucsanbanue ajementy 1000, To co3maioTest TakyKe 9J1EMEHTDI C
nagekcamu ot 10 1o 999, paBubie nil. Ecam aT0 HempuememMo, HAZ0 MMONCKATh aJbTep-
HATHBY.

B mpesiaraeMoM HaMu BapuaHTe MaCCUBBI BOOOIIE He MCIOJIb3YIOTCs. J[Jist peasiu-
3aIUH PAa3PEKEHHON MATPHUIIBI JIyUIIle TTOAOUAET XA (32 JOMOJHUTETHHON nHMOpMa-
nuei obpaTurech K pasueny 8.2.14).
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8.1.9. MaccuBbl Kak MaTeMaTU4yecKkne MHOXeCTBa

B GonbIInHCTBE S3BIKOB MHOKECTBA HAIIPSAMYIO He peanmsosanbl (Pascal cocraBiser
uckouerne). Ho maccusbr 8 Ruby o6saiator HEKOTOPBIMU CBOWCTBAaMHE, KOTOPBIE MO~
3BOJIAIOT UCIIOJIB30BaTh UX KaK MHOKeCTBa. B sanHOM pasjiesie Mbl PACCMOTPUM 3TU
CBOIiCTBa U 106aBUM CBOU COOCTBEHHBIE.

B nocaepnux Bepcusix Ruby cranpaprHas 6ubanoreka cogepskuT Kiaace Set. Ec-
JIF BAM MTPUXOIUTCST YACTO UMETh JIEJI0 ¢ MHOKECTBAMH, TIOyMaiiTe 06 UCIIOIb30BAaHUT
00BEKTOB Set BMECTO MaCCHBOB. ITOT KJTACC PACCMOTPEH B Tase 9.

MaccuB Hestb3d Ha3BaTh WAEATbHBIM CPEICTBOM IS TIPEACTABJICHUS MHOXKECTBA,
MOCKOJIBKY OH MOJKET COAEPKATh [yOIMKaThl. EC/IM BBI XOTHTE TPAKTOBATH MACCUB KaK
MHOJKECTBO, TO JyOJIUKATHI MOKHO YAAIUTh (C MOMOIIIBIO METO/IA uniq WK uniq!).

Hayi MHOecTBaMU IPOUBBOJSATCS JIBE OCHOBHBIE Olepalinu: 0ObeAMHEHNE U Iepe-
ceuenue. [lns aToro npuMendiorcs onepaTtopsl | (uian) u & (1) coorBercTBeHHO. Ilo0-
CKOJIbKY MHOKECTBO IO OTIPEIEIEHUIO He COJEPKUT LYOIMKATOB, TO MOBTOPAIONINECST
AMEMEHTBHI YAATSIOTCST (BOTIPEKN OXKUIAHUSIM TeX, KOMY JOBOAUIOCH paboTath ¢ 005-
e/IMHEHNEM U TiepecedyeHeM MacCUBOB B JIPYTHX SI3BIKAX ).

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

a= 11, 2, 3, 4, 5]

b=1[3, 4,5, 6, 7]

c=alb # (1, 2, 3, 4,5, 6, 7]
d=as&b # [3, 4, 5]

# [yOnuKaTH YIaISOTCS. . .

e =1[1, 2, 2, 3, 4]

£f =12, 2, 3, 4, 5]

g=e &t # (2, 3, 4]

st 00beAuHEHNA MHOKECTB MOKHO HCIIOJIb30BATh 1 OIIEPATOP KOHKaTeHAIMH (+),
HO OH He yjajser JyOJInKarhL.

MeTtom - COOTBETCTBYET OTIepaliny «pa3HOCTh MHOKECTBY; PE3yJIbTATOM SIBISIETCS
MHOKECTBO, Ky/Ia BXOJISIT T€ 9JIEMEHTHI TIEPBOTO MHOKECTBA, KOTOPHIE HE SIBISTIOTCS 9J1e-
MeHTaMu BTOporo (cm. pazzen 8.1.12).

a=1[1, 2, 3, 4, 5]

b=1[4,5, 6, 7]

c=a-b # (1, 2, 3]

# OTMeTyM, 4YTO HalmM4due BJeMeHTOB 6 and 7 He OTpaxaeTCs Ha pesyJbTaTe.

[l «aKKyMyJIupoBaHUsI»> MHOXKECTB MOKHO TIPUMEHSTH OIEPaTop |=; KaK 1 cJie-
JIOBAJIO OKUJIATh, a | =b — TO JKe CaMOe, YTO a = a | b. AHAJIOrHYHBIM 0OPa30M OIIepaTop
&= TIOCJIEZIOBATENIHBHO «CysKaeT» MHOKECTBO.

[lng maccuBoB He orpeziesiena onepaius NCKIJTIOYAIOIIEE MJIU, Ho MBI MO-
sKeM 0e3 Tpyza peanins3oBarh ee. B TepMuHaX TEOPUY MHOKECTB OHA COOTBETCTBYET BbI-
GOpKe TeX JIEMEHTOB, KOTOPbIe BXOAAT B 00beinHEHKE ABYX MHOKECTB, HO HE BXOJAT
B UX Il€peceyeHne.

class Array

def ~(other)

Macovs I

(self | other) - (self & other)
end

Y1008 IIPpOBEPUTD, BXOJIUT JIN HEKUii 9J1eMEHT B MHOKECTBO, HOJIbByI'/JITeCI) METO/J0M
include? WK member? (CHHOHUM, ITOMEIIAHHBII U3 MOJYJIS Comparable)

x =101, 2, 3]

if x.include? 2

puts "yes" # IleyaTaercs "yes"
else

puts "no"
end

KoneuHo, 3T0 HEKOTOPOE OTCTYIIEHNE OT KAHOHOB MAaTEMATHKH, TJie JiJisi 0003Ha-
YeHUsT TPUHAIESKHOCTH MHOKECTBY ITPUMEHSIETCS CUMBOJI, TOXOKUI HA TPEYECKYTO
6ykBy arcuion. OTCTYIJIEHHE B TOM CMBICJIE, YTO MHOYKECTBO HAXOIUTCS CJIEBA, a He
CIIPaBa OT OIIEPATOPa, TO €CTh MbI CIIPAIIUBAEM He «[TPUHAJICKUT JIM JAHHbBIH 3JIeMEeHT
MHOJKECTBY», & «COJIEPKUT JI MHOXKECTBO JTAHHBIN 9JIEMEHT>.

Muorum 510 6espasanuno. Ho npusbikinme k s13b1Ky Pascal wiu Python (win Brm-
TaBIIME MATEMATHYECKUI (POPMAIIZM C MOJIOKOM MaTepH ) XOTeJ U Obl, 4TOOBI GBLIO M0-
npyromy. Takyio BO3MOKHOCTb Mbl Peajiu3yeM B cJleyionieM pparMmenre:

class Object
def in(other)
other.include? self
end

end

x = [1, 2, 3]

if 2.in x

puts "yes" # ITleyaTaercs "yes"
else

puts "no"
end

JInuHo s otipaBu 3anpoc Ha usmenenne Ruby (RCR 241) ¢ npeayoxkenuem BBec-
THU B 3bIK orepatop in. OH J0JIKEH IMOXOINTh HA OJHOUMEHHBII OIIepaTop B sI3BIKAX
Pascal, Python u gaxe SQL.

Y aT0ii uien ecTh CBOM JOCTOMHCTBA (K TOMY JKe in — yiKe 3ape3ePBUPOBAHHOE CJI0-
BO), HO €IIMHO/YIITHOTO 0700pEHs OHa He Toaydnia. Mosker ObITh, OMepaTop in Mo-
sButcst B Ruby, a Mmoxert, u Her.
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Tenepb 0OpaTHMCS K TIOAMHOKECTBAM M HaJMHOKecTBaM. Kak onpenesutsb, sSBJis-
€TCs JIM IJAHHOE MHOKECTBO MOJIMHOKECTBOM MJIN HAJIMHOKECTBOM JIpyroro? BerpoeH-
HBIX METO/IOB JIJIsl 9TOIO HET, HO Mbl MOKEM IIOCTYIIUTD CJEAYIONIMM 00pa3oM:

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

class Array

def subset? (other)
self.each do |[x|
if ! (other.include? x)
return false
end
end
true
end

def superset? (other)
other.subset? (self)

end
end
a=[1, 2, 3, 4]
b= 1[2, 3]
c=1[2, 3, 4, 5]
flagl = c.subset? a # false
flag2 = b.subset? a # true

flag3 = c.superset? b # true

O6paTire BHUMaHUE: Mbl BLIOPAJIM «€CTECTBEHHbII» IOPSI0K, TO €CTh 3a/1ae€M BO-
IPOC x. subset ? y — «ABJISAETCS JIM x OJMHOKECTBOM vy ?», a He Ha00OPOT.

[ly1s1 pactio3HaBaHUSA MyCTOTO MHOKECTBA IOCTATOYHO MTPOBEPUTD, ITYCT JIX MACCUB.
ITO JeJIaeT METOJL empty?.

Omeparnust 10TIOJIHEHNS OTTUPAETCs Ha UIet0 YHUBEPCcAIbHOTO MHOKecTBA. OIHAKO
«YHUBEPCATbHOE MHOKECTBO» B KaXKI0W KOHKPETHOH CUTYAIlUN OTpe/iesisieTcs Mo-pas-
HOMY, TOTOMY JIYUIIUM PellieHneM OyIeT caMoe TIPOCTOE: CHavala OMPeAeuM, YT Ta-
KO€ YHUBEPCATbHOE MHOKECTBO, a IIOTOM BBIUMCJINM PA3HOCTD.

universe = [1, 2, 3, 4, 5, 6]
a = 1[2, 3]

b = universe - a # IomonHeHue a = [1, 4, 5, 6]

Ecii curraere HeOOXOAUMBIM, MOKETE OIPENEUTD U YHAPHbIE orieparop (HaIpH-
Mep, - WK ~) [IJIs1 BBITIOJTHEHUS 9TOH OTlepaIium.

IIEMEHTBI MHOKECTBA MOKHO TlepebupaTh, 06x071st MaccuB. EquHcTBeHHAsT pasHu-
T1a 3aKJTT0YAETCST B TOM, UTO 9JIEMEHTDI GYIYT TOSIBISTHCS B OTIPEIETEHHOM TIOPSIZIKE, a
9TO MOJKET OKa3aThCsT HekemaTenbHbiM. O TOM, Kak mepeGupaTh MACCUB B CAYYAHOM
nopsizike, Oyzer pacckasano B paszede 8.1.18.

Haxkowert, mHOT/[a BOBHUKAET HEOOXOAUMOCTD BBIYUCIIUTD CTETEHD MHOKECTBA. ITO
He 4TO MHOe, KaK MHOKECTBO BCEX IMOAMHOKECTB JAHHOTO MHOKECTBA (BKJIIOYAsT €ro

Macovs I

caMo M IyCTOe MHOKECTBO). UnTraresn, 3HaKOMbIE C JMCKPETHON MaTEMaTUKOM, B 0CO-
OEHHOCTH ¢ KOMOMHATOPUKOM, NOHUMAIOT, YTO YUCJIO TAKUX IOAMHOKECTB PaBHO 2.
CrenepupoBaTh CTEIIEHb MHOKECTBA MOAKHO CJICLYIONIUM 00pPa3oM:

class Array

def powerset
num = 2**gize
ps = Array.new(num, [])
self.each_index do |1]

a = 2**i
b = 2**(i+1) - 1
=0

while j < num-1
for j in j+a..j+b
ps[j] += [self[i]]
end
j =1
end
end
ps
end

end

(1, 2, 31

X .powerset

Y paBHO:

(ey, 11, 21, (1,21, 31, 1,31, (2,31, [1,2,3]]

x
Yy
#
#

8.1.10. Panpomusauua maccmsa
I/IHOF,ZIa HYKHO II€pECTaBUTb 3JIEMEHTbI MaCCUBa B CﬂyqaﬁHOM IOpAAKe. HepBoe, 4qyToO
HpI/IXOlII/IT Ha yMy — TaCOBaHUe KapTO‘—IHOﬁ KOJIOAbI, HO €CTb 1 npyrI/Ie HpI/IMeHeHI/IH — Ha-
IpuMep, ciaydaiiHasi COpPTUPOBKA CIIHCKA BOIIPOCOB.

IIJIH penieHuAa 3TOI>'I 3a/lad IIPUTOJUTCSA METO/L rand U3 MOZYJIsA Kernel. HI/DKE 110-
Ka3aH O/IMH N3 BO3MOKHDBIX CHOCO6OBZ

class Array

def randomize
self.sort_by { rand } # COpTUPOBATE IO KJINYY, SBIISOMEMYCS
end # CIydYalHBEM YMCIIOM.

def randomize!
self.replace(self.randomize)

end

end
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y = x.randomize # (3, 2, 4, 1, 5]
x.randomize! # x paBuo [3, 5, 4, 1, 2]

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

M3-3a camoll IpUpPOABI COPTUPOBKY, BEPOATHO, BHOCUTCS HEKOTOPOE CTaTUCTUYeC-
Koe cmeriierre. Ho 06bIYHO 9TO He UTPAET POJIH.
Boi6pars coyuaiiubiii aemMenT MaccuBa (He 3anpenias yOJauKaToB) MOKHO Tak:

class Array

def pick_random
self[rand(self.length)]
end

end

Haxkorert, He cTouT 3a0bIBAaTh, YTO METOJ[ rand MO3BOJISIET CTEHEPUPOBATD MTPE/ICKA-
3yeMyI0 TIOCTIeI0BATETbHOCTD (HAIIPUMED, /JIST TECTUPOBAHUS ), €CJIN 3aTPABUTH AJITO-
PUTM U3BECTHBIM 3HAYEHUEM C IIOMOIIBIO MeTo/1a srand (cM. paszen 5.28).

8.1.11. MHOromepHbie MacCUBbI
Ecam 11 4MCIeHHOT0 anaiu3a BaM Hy>KHbI MHOTOMEPHBIE MACCUBDI, TO B apXUBE IPH-
Joxenuit Ruby ects npexpactHast 6ubinoTeka NArray, KOTopyto Harucaia Macaxupo Ta-
Haka (Masahiro Tanaka). Eciin HeobxoamM anmapar jijist paboThl ¢ MaTpUIIaMu, 0OpaTu-
TeCh K CTaHAAPTHON GUOIMOTEKE matrix. rb, KOTOpas Obla yIioMsiHyTa B paszaese 5.10.
B cremyionem npuMepe nokasan crmoco6 paboThl ¢ MHOTOMEPHBIMU MACCHBAMU 3a
CYEeT IIePerpy3KH METOOB [ ] U [ ]= [/ 0TOOpasKeHHs 3JIEMEHTOB Ha BJIOKEHHDINA Mac-
cuB. [TpeacTaBaeHHbIN Kaace Array3 06ecIieunBaeT PyANMEHTapHbBIE OTIEPAIIUH C TPEX-
MEPHBIMU MacCHBaMM, HO OH JaJIeKO He MOJIOH:

class Array3

def initialize

@store = [[[]1]]
end
def [](a,b,c)
if @storelal==nil ||
@storefal [b]==nil ||
@storela]l [b] [c]==nil
return nil
else
return @storela] [b] [c]
end
end
def []=(a,b,c,x)
@store[a]l = [[]] 1if @storelal==nil
@storel[al [b] = [] if @storelal [b]==nil
@storelal [b] [c] = x
end
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end

X = Array3.new
x[0,0,0] =5
x[0,0,1] = 6
x[1,2,3] = 99

puts x[1,2,3]

ExurcTBeHHOE, 4ero Mbl peajibHO JOOUJIICH, — TaK 9TO YA0OHOI0 UCIIOIb30BAHMS 3a-
HATON B 0003HAYEHUH [x,y,z] BMECTO yIoTpedsieMoil B sisbike C HoTarmu [x] [v] [z].
Ecim C-niofio6Hast HoTalust Bac yCTpanBaeT, MOKETe IIPOCTO BOCIIOIb30BAThCST BJIOKEH-
HbIMU MaccrBaMu Ruby. Elie o110 MeJIKoe 10CTOMHCTBO — IIPEAOTBpalieHUe CUTYal[iH,
KoTz1a 00bEKTOM, OT UMEHU KOTOPOTO BBI3BIBAETCSI OIIEPATOP [ 1, OKA3bIBA€TCs nil.

8.1.12. HaxoxpaeHue aneMeHTOB, NpUHaAIEeXaLMX OAHOMY MacCUBY
1 He NpUHaaneXxawux apyromy
B Ruby sTa 3asaua pemaercst mpoiie, 4eM BO MHOTHX JAPYTHX si3bikax. HysKHO mpocTo
BBIUYMCJIUTD «PA3HOCTb MHOKECTB»:
text = %wlthe magic words are squeamish ossifrage]
dictionary = %$wlan are magic the them these words]
# HaliTy HempaBWIBLHO HaIMCAaHHBE CJIOBA
unknown = text - dictionary # ["squeamish", "ossifrage"]

8.1.13. MpeobGpasoBaHue unu oTodOpaxxeHme MacCMBOB
Meton collect u3 MOZYJIsI Enumerable 4acTO IIO3BOJISIET COKOHOMUTD BPEMSI U CUJIBL.
TeM, ko npuBbik K g3biky Smalltalk, on mokakeTcss HHTYUTUBHO OYEBUAHBIM B GOJIb-
mreit crerneny, yem mporpammuctam Ha C.

ITOT METO/[ TIPOCTO BO3AEUCTBYET HEKUM TIPOU3BOJILHBIM 00PA30M HA KasK/IbIi BJie-
MEHT MACCHBA, TIOPOJKAS B PE3YJIBTATE HOBBIN MaccuB. IHBIMU cI0BaMHU, OH «0TOOPa-
JKaeT» OJINH MACCUB Ha JIPYToi (OTCIOIa I CHHOHUM map).

x = %$wlalpha bravo charlie delta echo foxtrot]

# Iony4YnuTh HadaJibHHE OYKBH.

a = x.collect {|lwl w[0..0]} # %wla b c d e f]

# TONy4YnTH [JIVHH CTPOK.

b = x.collect {|w| w.length} # [5, 5, 7, 5,4, 7]
# map - MIPOCTO CUHOHUM.

c = x.map {|lwl w.length} # [5, 5, 7, 5, 4, 7]

Wmeetcs Takske BapuaHT collect ! (MM map! ) AT MOAMMUKAIINT Ha MECTeE.

x.collect! {|w| w.upcase}

# X paBHO %$W[ALPHA BRAVO CHARLIE DELTA ECHO FOXTROT]
x.map! {|lw| w.reverse}

# X paBHO %$W[AHPLA OVARB EILRAHC ATLED OHCE TORTXOF]

8.1.14. YpaneHue u3 maccvBa 371€eMEHTOB paBHbIX nil

MeToj compact (1 €ro BapuaHT compact ! /It MOJUMDUKAIINN Ha MecTe) yaaseT U3 Mac-
CHBa 9JIEMEHTBI PaBHbIE nil, OCTABJIsIA BCE OCTAJIbHbIE O€3 M3MEHEHUSI:
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a=[1, 2, nil, 3, nil, 4, 5]
b = a.compact # (1, 2, 3, 4, 5]
a.compact! # a pasuo [1, 2, 3, 4, 5]
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8.1.15. YpaneHue 3apaHHbIX 31IeMEHTOB U3 MaCCHUBA
B Ruby JIETKO YJIAJINTh DJIEMEHTHI M3 MAaCCUBA — JIJIsI 9TOr0 Jake CYLIECTBYET MHOTO
c1oco6oB. YToObl YAQJIUTD 3JIEMEHT C U3BECTHBIM MH/IEKCOM, IOCTATOYHO BBI3BATh Me-
TOJ/l delete_at:
a = [10, 12, 14, 16, 18]
a.delete_at (3)
# a paBumo [10, 12, 14, 18]
a.delete_at (9)

# BozmBpamaeT 16.

# BozmBpamaeT nil (BHe OmamnazoHa) .

Bce anementsr ¢ 3a/laHHbIM 3HAYE€HNEM ITOMOKET Y/IAJINTh METO/L delete. OH BO3-
Bpalla€T 3HaYCHUA yAaJICHHBIX 9JIEMEHTOB NJIN nil, €CJIV ICKOMBIH 9JIEMEHT He HaﬁHEHZ
b = %w(spam spam bacon spam eggs ham spam)
b.delete("spam") # BozBpamaeT "spam"
# b paBuo ["bacon", "eggs", "ham"]
b.delete("caviar") # BosBpamaeT nil

MGTOI[ delete NpUHUMAET TaKXKe 6.7'IOK. ITO HE BIIOJIHE COTJIaCyeTcsa C I/IHTYI/IHI/IGfI;
GCHHO6%eKTH€HaﬁﬂeH,HpOHCXOHHTBHHHCﬂeHHe6HOKa(HpHSTOMhﬂHYTBHHOﬂHHTb-
cs1 pa3HooOpasHble Onepalii) 1 BO3BPALIAETC BbIUMCIEHHOE 3HaYeHHe.,

c = ["alpha", "beta", "gamma", "delta"]
c.delete("delta") { "Nonexistent" }

# Bozmpamaercs "delta" (6JOK He BHYUCIISETCH) .
c.delete("omega") { "Nonexistent" }

# BosBpamaeTcs "Nonexistent".

MeTOlI delete_if repenaet Ka)KIIbeI JJIEMEHT MacCCHBa B 6JIOK n yJ1aJIsAAEeT TE dJ1e-
MEHTHI, /IJIAA KOTOPbLIX BBIYMCJIEHUE 6JIOKa JlaeT true. HpI/IMepHO TaK K€ BE/IEeT C€6H Me-
TOJl reject! C TEM OTJIN4YnEeM, 4To HOC]IelIHI/Iﬁ MOJKET BO3BpalllaTb nil, KOTI'/la MaCCHB HE
NU3MEHAETCAA.

email = ["job offers", "greetings", "spam", "news items"]
# VOoanuTb CloBa M3 YEeTHpeX OYKB

email.delete_if {Ix| x.length==4 }

# email paBuOo ["job offers", "greetings", "news items"]

Mertop slice! mosiygaeT IOCTYII K TeM Ke dJieMeHTaM, UTO U s1ice, HO, TOMUMO BO3-
BpaTa X 3HAYEHNH, elrle 1 yajsieT U3 MacCuBa:

x = [0, 2, 4, 6, 8, 10, 12, 14, 16]

a = x.slice! (2) # 4

# x is now [0, 2, 6, 8, 10, 12, 14, 16]

b = x.slice!(2,3) # [6, 8, 10]
# x is now [0, 2, 12, 14, 16]

c = x.slice! (2..3) # [12, 14]

# x is now [0, 2, 16]

[l ynaseHus 37IeMEeHTOB 13 MacCHBA MOYKHO TaKiKe ITOJIb30BAThCSI METOIAMU shi ft
1 pop (OTOTHUTETBHYTO HHHOPMAITHIO 06 WX UCXOHOM MpeHA3HAYEHIN BBl HAl/IeTe B
paszene 9.2).
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X.pOop # VIoanuThb IOCTemHul DJIEMEHT.
# x is now [1, 2, 3, 4]
x.shift # VIoanuTb TIEPBHM DJIEMEHT.

# x is now [2, 3, 4]

Merton reject IpuHUMAET 0J10K 1 (I)OpMI/IpyeT HOBBII MaccuB 0e3 Tex 3JIeMEeHTOB,
LT KOTOPbBIX 6JIOK BO3BpalllaeT true:

arr = [1,2,3,4,5,6,7,8]

odd = arr.reject {Ix] x % 2 == 0 } # [1,3,5,7]

HHKOHeu,METOHclearyﬂaﬂHeTHSLRwCHBcheaﬂeMeHTH.BTOSKBHBaﬂeHTHOHpH-
CBAMBAHUIO TIEPEMEHHON TTYCTOTO MACCUBA, HO Uy Th-uyTh 3P (PeKTUBHEE:

x = [1, 2, 3]

x.clear

# x paBHO []

8.1.16. KoHkaTeHupoBaHue MaccuBoB 1 f00aBneHne B KOHeL, MaccuBa
Yacto HyKHO J06aBUTH B KOHEIl CYIIECTBYIOIIETO MACCUBA OTACTBbHBIA 9JEMEHT HJIH
nesiblii MaccuB. B Ruby ato MoskHO ciiesiath pasHbpiMu criocobamu.

Omneparop << 106aBsieT 00bEKT B KOHEI| MACCUBA; B KAUECTBE 3HAYECHUS OH BO3-
BpallaeT caM MaCCUB, IOATOMY MOKHO OObEIMHSATH HECKOJIBKO TAKKUX OTlepallnii B 11e-

TTOUKY.
x = [1, 5, 9]
x << 13 # x paBuo [1, 5, 9, 13]

X << 17 << 21 # x paBuo [1, 5, 9, 13, 17, 21]

AHaJIOH/IqHon OoIlepal1iO BLIIIOJIHAIOT MeTOAbl unshift U push, KOTOpblE nobas-
JISIIOT 3JIEMEHT B HAYAJI0 U B KOHEI] MACCUBA COOTBETCTBEHHO (CM. TaKXKe CJIe/IYIONnii
pasjiest JaHHOM TJIaBHI).

MaccuBbl MOKHO KOHKaTEHHPOBATh METOIOM concat WU C TIOMOIIBIO OTIEPaTo-
pOB + 1 +=:

x = [1,2]

y = [3,4]

z = [5,6]

b=y +z # [3,4,5,6]

b += x # [3,4,5,6,1,2]

7z .concat y # z pasuo [5,6,3,4]

MMeiiTe B BULY, 4TO OIIEPaTOP += BCEI/a CO3/aeT HOBBbIA 00bekT. Takike He 3a0bI-
BaiiTe, 4TO OIIEPATOP << JOOABJISET B KOHEL HOBbII 9JIEMEHT, KOTOPBII caM MOKET ObITh
MaCCHBOM.

a = [1,2]

b = [3,4]

a t=b # [1,2,3,4]

a = [1,2]

b= [3,4

a << b # [1,2,13,4]]
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a = [1,2]
b = [3,4]
a = a.concat(b) # [1,2,3,4]
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8.1.17. Ucnonb3oBaHne MaccuBa B KayecTBe CTeKa Mnu ouepeam
BaszoBbie orepaliuu o CTEKOM Ha3bIBAIOTCSI push U pop, OHU J0OABJISIIOT U YAAJISIIOT BJIe-
MEHTBI B KOHeEIl MaccuBa. bazoBble onepaliuu ¢ odepenpio — 1o shift (yaasusger aie-
MEHT U3 Havajla MacCHBa) U unshift (JobaBJsieT 3IeMEHT B Hauasio Maccusa). Jlis no-
GaBJIEHUS B KOHEI[ MACCHBA MOKHO TAKIKe [0JIb30BATHCST OTIEPATOPOM << (110 CYIIECTBY,
CUHOHUM push).

[TocrapaiiTechb He 3amyTaThest. MeTO/IbI shift M unshift MOAMMUIIUPYIOT MACCUB B
HayaJjie, a push, pop U << — B KOHIIE.

Ira Tema OyeT NpojIoJKeHa B pasjeiie 9.2,

8.1.18. O6xoa maccusa
Kak u cirezioBasio 0xxuath, B KJacce Array €CTh CTAaHIAPTHBIN uteparop each. Ho nme-
I0TCA U ApyTUe MOJIE3HbIC UTEPATOPDI.

Merton reverse_each 00XOIUT MACCUB B 0GpaTHOM MoOpsiIKe. Pe3yrbraT Takoil ke,
Kak ecJii ObI MBI BBI3BAJIM CHadaja MEeTOJ reverse, a IIOTOM each, HO paboTaer ObICT-
pee.

words = %w(Son I am able she said)
str = "

words.reverse_each { |w| str += "#{w} "}
# str paBuHO "said she able am I Son "

Ecom HYXHO TOJbBKO Hepe6paTb BC€ MHAEKCBHI, MOKHO BOCITIOJIb30BATHCA UTEPATO-
POM each_index. KoHCTpyKIMS x. each_index 9KBUBaJeHTHA (0. . (x.size-1)) .each (TO
€CThb O6XOI[y BCEro /inalia3oHa I/IHI[BKCOB).

Ureparop each_with_index (TIOJMENIAaHHBIN U3 MOMYJsI Comparable) TepeaeT B
6]IOK KaK CaM 3aJIeMeHT, TaK U ero NH/IEKC.

x = ["alpha", "beta", "gamma"]
x.each_with_index do [|x,1i]

puts "Dnement #{1i} paBen #{x}"
end

# BHIBOIOSTCSI TPU CTPOKM.

[TpeAnooKuM, 4TO HY;KHO 000UTH MacCHB B ciaydailHoMm mopsiike. Huke mpe-
cTaBJieH UTepaTop random_each (KOTOPBIA IMTPOCTO BBHI3BIBAET METOJ randomize, OTHU-
canHbiii B pa3zede 8.1.10).

class Array
# IpenmonaraeTcs, 4YTO MeTon randomize ompenerneH.

def random_each
temp = self.randomize
temp.each {[|x| yield x}
end
end
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dwarves = %w(Sleepy Dopey Happy Sneezy Grumpy Bashful Doc)
list = "

dwarves.random_each {|x| list += "#{x} "}

# list paBen:

# "Bashful Dopey Sleepy Happy Grumpy Doc Sneezy "

# (Ha Bamey MamvHe TOPSIIOK MOXET OHTH OPYTUM. )

8.1.19. MpeobGpasoBaHne MaccuBa B CTPOKY C pa3penurensiMmu

Yacto Tpe6yeTc;1 BCTAaBUTD PA3JICTIUTETIN MEKTY dJIEMEHTAMN MaCCUBa, HO HE IePeT 11ep-

BBIM U He TI0cJIe rocseaHero. [1yig aToro mpeHa3HayeHbl METO] join U OTIepaTop *.
been_there = ["Veni", "vidi", "vici."]
journal = been_there.join(", ") # "Veni, vidi, wvici."

letters = ["Phi","Mu","Alpha"]

musicians = letters.join(" ") # "Phi Mu Alpha"

people = ["Bob","Carol","Ted","Alice"]

movie = people * " and "

# movie pasuO "Bob and Carol and Ted and Alice"

Ecim Heo6xouMo 06pabaThiBaTh MOCJETHUN 3J1eMEHT 0COOBIM 00Pa30M, HAIIPUMED
BCTaBUTDb 11€pe/l HUM CJIOBO «and», 9TO MOJKHO CZeJIaTb BPYYHYIO:

list = sw[A B C D E F]

with_commas = 1list[0..-21*", " + ", and " + list[-1]

# with_commas pasuo "A, B, C, D, E, and F"

8.1.20. O6paweHune maccuea

Y1061 IepecTaBuTb 9JIEMEHTBI MaCCHBa B O6paTHOM IopAaAKe, BOCHO]IbSyﬁTer METO-
JIaMU reverse WIHN reverse!:

inputs = ["red", "green", "blue"]

outputs = inputs.reverse # ["green","blue","red"]
priorities = %$w(eat sleep code)

priorities.reverse! # ["code","sleep","eat"]

8.1.21. Ypanenue ny65nmkaToB 3 MaccuBa
QE06LIyﬂaHHTLIﬂsMaCCHBaHOBTOpﬂKHHHeCHaKseMHﬂHpm;BOCHOﬂb3yﬁTea>METOHOM
uniq (MJIM €ro BAPUAHTOM JIjid MOAu(pUKany Ha MecTe unig! ):

breakfast = %w[spam spam eggs ham eggs spam]

lunch = breakfast.unig # ["spam","eggs", "ham"]

breakfast.uniqg! # MaccurB breakfast wmamenmics.

8.1.22. YepepoBaHue maccMBOB
HpeﬂHO]IO)KI/IM, 4TO €CTb /IBa MaCCHUBa 1 Ha/I0 ITOCTPOUTDb N3 HUX TpeTI/Ifl, KOTOprfI CO-
AE€PIKUT MaCCUBbI N3 IBYX 9JIEMEHTOB, B3ATbHIX N3 COOTBETCTBEHHBIX HOSI/ILII/II7I NCXOAHbIX
MaccuBoB. B nocieannx Bepcusix Ruby Moy b Enunerable COIEPKUT METOZ, z1p:
a=1[1,2, 3, 4]
b = [nau , "pHn , "o , uduJ
c = a.zip(b)
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# ¢ paBuo [[1,"a"], [2,"b"], [3,"c"], [4,"d"]]

# UTOOH yCTPaHWUTL BJIOXKEHHOCTDL, BOCIONbL3yMTech MeTomoM flatten
d = c.flatten

# d paBeo [1, "a", 2, "b", 3, "c", 4, "d"]

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

8.1.23. BbluncneHue 4acToTbl pa3inyHbIX 3Ha4eHU!W B MacCuBe

JLJist MACCHBOB HET METO/IA count, KaK /ISt CTPOK (4TOOBI TIOACUUTATH YHCIO BXOKIEHU I
Kak10r0 ajieMenTa). I10aToMy co3MaauM CBOi COOCTBEHHBII:

class Array

def count
k=Hash.new(0)
self.each{[|x| k[x]+=1 }
k

end

end

meal = %w[spam spam eggs ham eggs spam]

items = meal.count

# items paBHo {"ham" => 1, "spam" => 3, "eggs" => 2}

spams = items["spam"] # 3

O6paTI/ITe BHUMaHHME, YTO METO/] BO3BPalla€T XIIII.

8.1.24. UuBepTMpOBaHUe MaCCHUBA AJiF NONTY4EHMUS X3La

MaccuB HysKeH 71T TOTO, YTOOBI ACCOMUMPOBATH Te7I0€ YICTO (MHIEKC) C TaHHBIMI. A
€cJId Hy’KHO MHBEPTUPOBATH 9TO OTHOIIIEHHUE, TO €CTh ACCOLMUPOBATD JJAHHbIE C UH/IEK-
coM? VHBIMU CJIOBaMHU, TIOPOUTD X317 ITO MOKHO C/IeJIaTh TaK:

class Array

def invert

h={}
self.each_with_index{|x,1] hx]=1}
h
end
end
a = ["red","yellow", "orange"]

h = a.invert # {"orange"=>2, "yellow"=>1, "red"=>0}

8.1.25. CuHxpoHHasa copTMPOBKA HECKONbKUX MaCCMBOB

HpeHHOJIOX{I/IM, qTO HeO6XOHI/IMO OTCOPTUPOBATb MaCCHB, KOTOPOMY COOTBETCTBYIOT «Ila-
pasjieJIbHbIE» MAaCCUBDBI, TO €CTb B COOTBETCTBEHHDBIX ITO3UIUAX HAXOAATCA JIOTUIECKN
cBsizaHHbIe gaHHble. He xoTemoch Gbl, 9TOOBI B Pe3yJbraTe COPTUPOBKU HTO COOTBET-
CTBUE HapYyHUINJIOCh.

Maccesi L] 24

B nipesicraBieHHOM HUZKE PelieH N Mbl COPTUPYEM MacCHB M COXPaHsIeM TIOJTy I B-
muiicst Habop MHIEKCOB. 3aTeM CITUCOK WHAEKCOB (KOTOPBIiT caM SIBJISIETCSI MACCHBOM )
MOJKHO [IPUMEHUTH K JII00OMY JPYrOMYy MacCUBY, YTOObI PACCTABUTH €0 HJIE€MEHTbI B
TOM JKe TTOPAJIKe.

class Array

def sort_index
a=[1
self.each_with_index{|x,1| d[i]=[x,1]}
if block_given?
d.sort {Ix,y!| yield x[0],y[0]}.collect{Ix| x[1]}
else
d.sort.collect{Ix| x[1]}
end
end

def sort_with(ord=[]
return nil if self.length!=ord.length
self.values_at (*ord)

end

end

a = [21, 33, 11, 34, 36, 24, 14]
b = a.sort_index

a2 = a.sort_with(b)

c = a.sort_index {Ix,v| x%2 <=> y%2 }
a3 = a.sort_with(c)

[21, 33, 11, 34, 36, 24, 14]
[2, 6, 0, 5,1, 3, 4]

[11, 14, 21, 24, 33, 34, 36]
[6

[1

o o
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aQ Qo
)
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5,4, 3, 2,1, 0]

3 4, 24, 36, 34, 11, 33, 21]

@

8.1.26. YkazaHue 3Ha4eHUa N0 YMOYaHUIO
N9 HOBbIX 3JIeMEeHTOB MacCuBa
Korza MaccuB pacTer v B HeM CO3/1al0TCsI HOBbIE 9JIEMEHTDI, 10 YMOJIYaHUIO UM TIPUCBA-
UBaeTCd 3HaUeHme nil:
a = Array.new
al0]="x"
a[3l="y"

# a paBHO ["x", nil, nil, "y"]

Ho, nomycrum, Ham Tpebyercst, 4ToObI HOBbIE 3JIEMEHTBI [TOJIydYajid APyroe 3Haye-
nue. Torza B kadyecTBe KOHKPETHOTO IPUMEHEHUsI OOIIEro MPUHIIKMIIA IpeiaraeM Kaace
ZArray, OIUCHIBAIOIINN MACCUB, B KOTOPOM BHOBb CO3JAHHbIE 9JIEMEHTHI OyAyT paB-
ubr 0:
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class ZArray < Array
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def [](x)
if x > size
for i in size+l..x
self[1]=0
end
end
v = super (x)
end

def [1=(x,v)
max = size
super (x,Vv)
if size - max > 1
(max..size-2).each do |1|
self[i] =0
end
end
end

end

num = ZArray.new

num[1l] = 1
num[2] = 4
num[5] = 25

# num passo [0, 1, 4, 0, 0, 25]

8.2. Xawmwu

Xouu elite HA3BIBAIOT ACCOIMATHBHBIMU MACCHBaMHU, CJI0BapsiMu U T. 1. OcoOeHHO XOPOo-
110 9Ta CTPYKTYPa JAaHHBIX 3HAKOMA ITPOrpaMMUCTaM Ha sizbikax Perl u Java.

MaccuB MOKHO TIPe/ICTaBUTD KaK CTPYKTYPY, KOTOPAs CO3/1a€T aCCOIMAIIIIO MEKILY
WHIEKCOM X ¥ 3JIEMEHTOM JIaHHBIX y. X9l TOXKe CO3/IaeT MOA00HYI0 acCOIMAIUIO, HO C
JABYMS OTJIIMYUSAMU. Bo-1IepBbIX, B CJlyyae ¢ MACCUBOM x — IeJI0€ YHUCJIO, & /IS X3IlIa ATO
He 006s13aTeIbHO. BO-BTOPBIX, MACCUB — YIIOPSIZIOUEHHAST CTPYKTYPa, TOT/IAa KaK JIeMeH-
TBI X3111a 00BIYHO PACIIOJIATAIOTCS B HEMTPEACKA3yEeMOM TIOPSIIKE.

Kiiou xa1ra MoxkeT UMeTDb 1TPOU3BOJIbHBIN TuIl. Kak ciencTBue, X1 ABISAETCS He
MOCJIeOBATEIbHON CTPYKTYPOH MaHHBIX. MBI 3HaeM, 4TO B MacCUBEe YeTBEPTHIN aJIe-
MEHT CJIEZYeT 32 TPEThUM. A B X3IIIe TUTI KJI0Ya MOJKET OBITh TaKMM, YTO TIOHSTHUS CJie-
JIYIOIIETO U MPebIAYIIero s3HauyeHns He onpezesnensl. 1o aToil (1 o Apyrum) npudu-
HaM B Ruby HeT 0603HaueHMiT, HABOASAIINX HAa MBICJIb O TOM, UTO MAPbl B X9IIIE CIEAYIOT
B KaKOM-TO OIPe/IeJIEHHOM TIOPSI/IKE.

Mo:kHO cuUMTaTh, UTO X3 — ITO MACCUB CO CIENMATHHBIM WHEKCOM UJIN HEKUH
AHAJIOT «TabJIUIIbI CHHOHUMOB» B 6a3e IAHHBIX, TOJBKO 00a MOJIst XPAHATCS B TIAMSITH.
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Kaxk 6bI BbI HU TIPEACTABJISIN cebe XaIll, 9TO MOJIE3HbIA U MOIIHBIH HHCTPYMEHT MPO-
IrpaMMHUPOBAHMUSI.

8.2.1. Co3paHue HOBOrO XxalLa
Kak u B ciyuae ¢ kjgaccoM Array, JJIsI CO3/[aHUS X3IIA CJHYKUT CIEIUATbHbIN METO
Kjacca [ ]. ﬂaHHI)Ie, IepedncaeHHbIE B KBa/[PaTHBIX c1<061<ax, O6p3.3yIOT acconmmnpoBaH-
HbIE ITapbl. Huxe nmokasanbr mecTb CHOCO6OB BbI3BATH 9TOT METO/] (BCG X9IIU € al 710 c2
COJIEPKAT OJTHU U Te Ke JTAHHBIE).

al = Hash.[]("flat",3,"curved",2)

a2 = Hash.[]("flat"=>3,"curved"=>2)

bl = Hash["flat",3, "curved", 2]

b2 = Hash["flat"=>3,"curved"=>2]

cl = {"flat",3,"curved",2}

c2 = {"flat"=>3,"curved"=>2}

# Imst al, bl m ¢l YKMCIIO BJIEeMEeHTOB IOJIXHO OHTH YEeTHHM.

ECTbTaKX“EMeTOHnew,KOTOpbﬁiNKDKBTIIPHHHLHHI)HapaMCTp,BaﬂaKHHPﬁiBHaquHG
110 YMOJI9aHUIO. OTMeTI/IM, YTO 9TO 3HAUEHUE HE ABJACTCA YaCTHIO X3Ia — OHO TIPOCTO
HCII0JIb3YeTCsI BMECTO nil.

d = Hash.new # Co3maThb IIyCTOM X3II.

e = Hash.new(99) # Co3maTe IIyCTOM X2II.

f = Hash.new("a"=>3) # Co3maThb IIyCTOM X3II.

e["angled"] # 99

e.inspect # {}

fl"b"] # {"a"=>3} (3Ha4yeHMEeM IO YMOJIYaHUD

# SBJISETCS TOXKe XDBII) .
f.inspect # {}

8.2.2. YkasaHue 3Ha4YeHusl N0 YMOJTYAHUIO ANS X3La
3HaYeHNEM [0 YMOJYAHUIO JIJIsT XAIIIa SIBJISIeTCsT 0OBEKT, BO3BpAIaeMblil BMECTO nil B
caydae, KOTIa YKa3aHHbIi K04 He HalileH. ITO TOIe3HO, €CITH BB TTAHUPYETe BhI3bI-
BaTh JIJisl BO3BPAIEHHOTO 3HAYEHUST METO/[BI, KOTOPBIE JIJIst nil HE OIPe/le/IeHbl. 3a/I1aTh
3HAYEHHE TTO0 YMOTIAHUIO MOKHO B MOMEHT CO3/IAHUS X31ITa UJTH TO3KE € TIOMOTIHIO Me-
Tona default=.

Bce orcyterByionie KI0UN yKa3bIBAIOT HA OJIMH U TOT K€ 0OBEKT 10 YMOJTYAHUIO,
MO3TOMY U3MEHEHUE JAHHOTO 00bEKTa NMeeT MOOOUHBIH a(h(hEKT.

a = Hash.new("missing") # ODOBEeKT 1O yMOJTYaHMD — CTPOKa "missing".
al"hello"] # "missing"

a.default="nothing"

al"hello"] # "nothing"

al"good"] << "bye" # "nothingbye"

a.default # "nothingbye"

VMeercst TaksKe ClIelalbHbI METO/ 9K3eMILIsApa fetch, KOTOPBIA BO30OYKIaeT uc-
KJIIOUeHHe TndexError, eCIM B 0OBbEKTe THIIA Hash HET yKazaHHOro Kitoua. OH npuHU-
MaeT TakK;Ke BTOPOU rapaMeTp, UTPAIOIIUl POJIb 3HAYeH U 110 yMosuanuio. Kpome Toro,
MeTojy fetch MOKHO IepeiaTh HeoOsI3aTeIbHBIN OJI0K, KOTOPBIN BIPabOTAET 3HAUEHIEe
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110 YMOJI9aHH11O, €CJIN KJIIOY HE 6y11€T HaﬁlIEH. Taxkum O6p.?130My KaXX/I0OMy OTCYTCTBYIO-
nieMy KJItouy MOJKHO COIIOCTaBUTDH CBOE€ «3HaY€HUE 110 YMOJTYaHUTO» .

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

a = {"flat",3,"curved",2,"angled",5}

a.fetch("pointed") # IndexError
a.fetch("curved","na") # 2
a.fetch("x","na") # "na"
a.fetch("flat") {Ix| x.upcase} # 3
a.fetch("pointed") {Ix| x.upcase} # "POINTED"

8.2.3. focTyn K napam Kilo4Y-3HauyeHue u gobaBneHue HOBbIX nNap
B kiacce Hash ecth MeTojibl kKmacca [ ] and [ ]=. VICONb3ytOTCSI OHU TIOUTH TaK JKe, Kak
OJTHOMMEHHBIE METO/IbI B KJIacce Array, HO IPUHUMAIOT JIMIIb OJMH apaMeTp. B kavec-
TBE TTapaMeTpa MOKET BBICTYTIATh JTI060M 00BEKT, a He TOJIBKO CTPOKA (XOTsI CTPOKH HC-
MIOJIB3YIOTCST Yallle BCETO).
a={}
a["flat"] =3 # {"flat"=>3}
a.[]=("curved",2) # {"flat"=>3,"curved"=>2}
a.store("angled",5) # {"flat"=>3,"curved"=>2,"angled"=>5}
Mertoz store — TIPOCTO CHHOHKM [ ]=, 062 MOTYT IIPUHUMATD JiBa apryMeHTa, KaK
MOKA3aHO B IIPUMeEpE BBIIIIE.
Metop fetch aHAJIOTHYEH METOY [ ], HO BO30OY KIAeT UCKIIIOUEHIE TndexError, KOT-
J1a KJ1io4 oTcyTCTBYeT. ECTh Y Hero u HeoGs3aTe/ibHbIH BTOPOI apryMenT (1iiu GJI0K) JJist
YKa3aHWs 3HAYEHU 110 yModaHuio (cM. paszen 8.2.2).

a["flat"] # 3
a.[]("flat") # 3
a.fetch("flat") # 3
al"bent"] # nil

ITpeAooKuM, 4TO MBI HE YBEPEHBI, CYIIIECTBYET Jid OOBEKT Hash, HO XOTEJIH ObI 13-
6esKaTh OUMCTKY HMeroterocst xatra. OueBHIHOE PellieHre — IPOBEPUTh, OIIPEIE/ICH JIN
UHTEPECYOIIU HAC OOBEKT:

unless defined? a
a={}
end
a["flat"] =3
Ho ectb 1 apyroii criocob:
a = {}

a["flat"] = 3
# Unu maxe Tak:
(a [I= {})["flat"] = 3

Tot xe BOIIPOC MOJKHO TTOCTaBUTD JIJIA OTACJIbHBIX KJIIO‘{ef/)I, KOr'Zla HOBO€ 3Ha4Y€HIE
CJIeAYET IpUCBanBaTh, JIMIIb €CJIN TaKOTI'O KJIto4a €11e€ HET:

a=Hash.new(99)

al2] # 99
a {1
al2] Il=5 # 99
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a # {3}

b=Hash.new

b # {}

b(2] # nil

b[2] [I=5 #5

b # {2=>5}
OTMGTI/IM, 4TO nil MOXeT BBICTYIIATb U B Ka4€CTBE KJI04a, 1 B Ka4€CTBE€ 3HAYE€HU !
b={}

b[2] # nil

b(3]=nil

b # {3=>nil}
b[2].nil? # true

b[3].nil? # true

bnil]=5

b # {3=>nil,nil=>5}
blnil] #5

b[b[3]] # 5

8.2.4. YpaneHue nap Knio4—3Ha4yeHue
VYnammto ITapbl KJII0Y—3HaYeHUE U3 Xd1Ia MOKHO C ITOMOIIIBIO METOJ0B clear, delete,
delete_if, reject, reject! M shift.

Meton clear ypasseT u3 xatia Bce mapbl. IG@PEKT TaKoH ke, Kak OT TPUCBAUBAHUS
HepeMeHHON HOBOTO ITYCTOTO X3llIa, HO paboTaeT 4yTh ObICTpEE.

Mertoz shift yaaiseT He3aJaHHYIO TTapy KIoY—3HaueHne W BO3BPAIIAET ee B BUJIE
MaccHBa U3 JBYX 3JIEMEHTOB WJIN nil, eCJUM HUKAKUX KJII0Yel He OCTalOCh.

a = {1=>2, 3=>4}
b = a.shift # [1,2]

# a paBHO {3=>4}

Mertoz delete ynansieT KOHKPETHYIO Mapy Kiod—3HaueHue. OH MpUHUMAET B Ka-
yecTBe I1apamMeTpa KJIio4 1 Bo3BpalllaeT acCOIIMMPOBAHHOE ¢ HUM 3HaYCHUE, €CJI TaKOou
KJIIOU cyIecTBOBas (1 ObLI yaajieH). B MpoTUBHOM ciiydae BO3BpalllaeTcsl 3HAUCHUE
1o ymosrqanuto. Meto/i Takyke mpuHUMaeT OGJIOK, KOTOPBIN BhIpabaThiBaeT YHUKATBHOE
3HAYEHUE TI0 YMOJUYAHUIO BMECTO TOTO, YTOObI BO3BPAIIATH CCHUIKY Ha OOUIUN OOBEKT.

a = {1=>1, 2=>4, 3=>9, 4=>16}

a.delete(3) #9

# a 1s now {1=>1, 2=>4, 4=>16}

a.delete(5H) # B sToM ciydae nil.
a.delete(6) { "ue mammeno" } # "He HalmeHO".

[MosbayiiTech MeTOMAMU delete_if, reject WM reject! B COUETAHUU € 00S3aTE b
HBIM GJIOKOM, 4TOOBI YIAIUTh BCE KJFOUM, JJIST KOTOPBIX OJIOK BO3BpAIlaeT 3HAUCHUE
true. MeToq reject paboTaeT ¢ KOIMel Xa1Ia, a METOZ reject | BO3BpAIIAET nil, eC/In
He OBLIO TPOU3BEIEHO HUKAKUX M3MEHEHUI.

8.2.5. 00xopn xawa

B kyacce Hash nMeeTcst cTaHJJapTHBIN UTEPaTOpP each, @ KPOME HErO UTePaTOPbl each_
key, each_pair M each_value (each_pair — CHHOHUM each).
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MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

{"a"=>3,"b"=>2}.each do lkey, vall
print val, " u3z ", key, "; " # 3 u3 a; 2 u3 b;
end

OcrasibHble JIBa UTEPATOPA TIEPENAIOT B OJIOK TOJIBKO KJIIOY UJIM TOJBKO 3HAUEHMUeE;

{"a"=>3,"b"=>2}.each_key do |key]|
print "kmou = #{key};"

end

# TlewaTaeTcsi: K04 = a; key = Db;

{"a"=>3,"b"=>2}.each_value do |valuel
print "smauvemme = #{value};" # IleyaTaeTcsi: 3HadYeHue = 3; val = 2;
end

8.2.6. UHBepTHpOBaHMe x3wa

MHBepTHpOBaHUE X311 OCYIIECTRIIsIETCS B Ruby TPUBHAIBHO € TIOMOIIBIO METO/IA invert:
a {"fred"=>"555-1122","jane"=>"555-7779"}
b = a.invert
b["555-7779"] # "jane"

[TockoJIbKy KJIIOUM B X311 YHUKAJIBbHDI, TaKas OTlepaIius MOKET IIPUBECTH K MOTe-
pe MaHHbIX. 3HAYEHUS-IyOIMKATHI OYAYT MPeoOPa30BaHbl B YHUKATILHBIH KITIOY, KOTO-
POMY COOTBETCTBYET KaKoe-TO OJTHO U3 MHOXKECTBA NIPEKHUX 3HaueHuil. [Ipeickasatn,
KaKkoe MMEHHO, HEBO3MOJKHO.

8.2.7. Mouck Koyei u 3HaYeHui B XaLle

OHpeZ[eJII/ITb, 6I)IJIO JIN IPUCBOEHO 3HAYEHNE HEKOTOPOMY KJIIOUY, ITO3BOJIAET METO/L
has_key? nanm 10601 U3 ero CHHOHMMOB include?, key?, member?:

a = {"a"=>1,"b"=>2}
a.has_key? "c" # false
a.include? "a" # true
a.key? 2 # false
a.member? "b" # true

MOKHO TaKsKe BOCIIOIb30BaTHCSA METOLOM empty ?, 4TOOBI Y3HaTb, OCTAJICS JIU B X9-
1I€e XOTs Obl OMH KJII0Y. A METOZ length U €ro CHHOHUM s1ze II03BOJIAIOT Y3HaTh, CKOJIb-
KO KJITOUelt UMeeTCsI B XITIIe:

a.empty? # false
a.length # 2

MoskHO TPOBEPUTH TaKiKe, CYNIECTBYET JIM yKazaHHoe 3Hadenue. /s atoro npen-

Ha3HayeHbI METO/Ibl has_value? UJIU value?:

a.has_value? 2 # true
a.value? 99 # false

8.2.8. KonuposaHue xawwa B MaccuB
Yro6nr mpeobpasoBaTh BeCh XIIT B MACCHUB, MOTL3YHTECh METOIOM to_a. B momyuns-
nieMcsl MaCCUBE KJIIOYM CTaHYT 9JIEMEHTaMM C YEeTHbIMU MHAEKCaMU (Ha‘{I/IHaH C 0), a
3HAQUCHUA — C HCUCTHBIMU.

h = {"a"=>1,"b"=>2}

h.to_a # ["a",1,"b",2]
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MoskHO Takxe ITOJIYUYUTb MAaCCUB, couepmamﬂﬁ TOJIBKO KJIIOYU WJIN TOJIbBKO 3Ha4de-

HUA:
h.keys # ["a","b"]
h.values # [1,2]

HaKOHeH, MOKHO TIOMECTUTDH B MAaCCUB TOJIbBKO 3HAYEHNA, COOTBETCTBYIOIINE 3a/IaH-
HOMY CIIUCKY KJII049ei. ITOT METO/ pa60TaeT JJIA XI1IIen IIpUMEPHO TaK JKe, KaK O/THO-
VMEHHbBIN METO/ /111 MaCCHUBOB. (KpOMe TOr'O, KaK 1 B CJIy4a€ MaCCHBOB, METO/] values_
at 3aMeHsIeT yCTapeBIIe MeTO/bl indices U indexes.)

h = {1=>"one",2=>"two",3=>"three",4=>"four","cinco"=>"five"}
h.values_at (3,"cinco",4) # ["three","five","four"]
h.values_at(1,3) # ["one","three"]

8.2.9. Bbibopka nap Knioy—3Ha4yeHue no 3aAaHHOMY KpUTEpUIO

K ksaccy Hash mojiMeIan Moy ib Enumerable, II09TOMY MOKHO 0OPAIIATHCS K METOAAM
detect (find), select (find_all), grep, min, max U reject (KaK ¥ JJIsi MACCUBOB).

Metox detect (CMHOHUM find) HAXOIUT OJHY Tapy KJiou—3Hadenue. OH MpUHU-
MaeT 6JI0K (KOTOPOMY TIEPENAETCS TI0 OJIHOM TIape 3a pas3) ¥ BO3BPAIIAET MEPBYIO Mapy,
JUIsl KOTOPOIi Bhruucsienue 6J10Ka Jaer true.

names = {"fred"=>"jones","jane"=>"tucker",

"joe"=>"tucker", "mary"=>"SMITH"}

# Hantu tucker.

names.detect {|k,v| v=="tucker" } # ["joe","tucker"]

# Hamitu mMeHa , 3allliCaHHBEEe IIPOIIVMCHEBEMI 6yKBaMM .

names.find {lk,v| v==v.upcase } # ["mary", "SMITH"]

Pasymeercs, 00bEKTbI B X211Ie MOI'YT ObITh CKOJIb YTOAHO CJAOKHBIMU, KaK U YCJIO-
BHE, IIPOBEpPsSAEMOE B 6]IOK€, HO CpaBHEHUE O6T)€KTOB Pa3HBIX TUIIOB MOJKET OKa3aTbCA
HpO6JI€'MaTI/I‘-IHbIM.

Metop select (cuHOHUM find_all) BO3BpAIAET BCE MAPbI, YOBJIETBOPSIIONIUE YCIIO-
BUIO, & HE TOJIHKO MEPBYIO:

names.select {|k,v| v=="tucker" }

# [["joe", "tucker"], ["jane", "tucker"]

names.find_all {lk,v] k.count("r")>0}

# [["mary", "SMITH"], ["fred", "jones"]]

8.2.10. CoptupoBka x3awa

Xa1u 1o Ipupoze CBOE€Il He YHOPAAOYEHBI HU 110 KJIIO4YaM, HU 110 3HAYECHUAM. LITO6I)I
OTCOPTUPOBaTh Xa11, Ruby npeobpasyer ero 8 Maccus, KOTOPbIi 3ateM copTupyer. ITo-
HATHO, YTO U PE3YJIbTaTOM SIBJISIETCSI MaCCUB.

names = {"Jack"=>"Ruby", "Monty"=>"Python",

"Blaise"=>"Pascal", "Minnie"=>"Perl"}

list = names.sort

# list paBHO:

# [["Blaise","Pascal"], ["Jack","Ruby"],

# ["Minnie","Perl"], ["Monty","Python"]]
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8.2.11. 06beauHeHMe ABYX Xaluei

MHorza ObIBaeT HYKHO OOBEIUHUTD X21IH. MeTo merge IoJIydaeT JBa Xaiia u popMu-
PyeT U3 HUX TPETHUH, Iepe3anuchiBas 00HAPYKUBIINEC 1yOJUKATDI:

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

dict = {"base"=>"foundation", "pedestal"=>"base"}

added = {"base"=>"non-acid", "salt"=>"NaCl"}

new_dict = dict.merge (added)

# {"base"=>"non-acid", "pedestal"=>"base", "salt"=>"NaCl"}

Yy METO/Ia merge €CTh CMHHOHUM update.

Ecan 3a/laH 6]IOK, TO OH MOJKET COAEPIKAThb aJITOPUTM YCTPaHEHU S KoJutusnii. B Hu-
JKENIPUBEICHHOM ITPpUMEDPE, €CJIN /IBa KJII04Ya COBIIa/[alOT, B O6'belII/IH€‘HHOM XalIe oCTaeT-
Cs MeHblllee 3HayeHunue (HO a]I(baBI/ITy, 110 YMCJIOBOMY 3HAYEHUWIO UJIN B KAKOM-TO UHOM
CMBICJIE):

dict = {"base"=>"foundation", "pedestal"=>"base"}

added = {"base"=>"non-acid", "salt"=>"NaCl"}

new_dict = dict.merge(added) {lkey,old,new| old < new ? old : new }
# {"salt"=>"NaCl", "pedestal"=>"base", "base"=>"foundation"}

Taxum 06pa30M, IIp1 UCITOJIb3OBAaHUN 6J10Ka Pe3yabTaT MOJKET TIOJIYIUTHCA HE Ta-
KOfI, KaK B CJIy4ae, Kor/ia 6JI0K He 3alaH. Hmelorcs Takxe MeTo/Ibl merge! U update!, KO-
TOpbIE€E UBMEHAIOT BBI3BIBAIOIIIHIA O00BEKT «Ha MECTE».

8.2.12. Co3paHue xalua U3 Maccusa

ITpocreiimuii crocob caenaTh 9T0 — IPUGETHYTh K CHOCOOY CO3MaHUST XDIIeil ¢ TIOMO-
HIbIO KBaJAPpaTHbIX CKO6OK. CJIelIyIOHII/Ifl CHOCO6 IroAnTCHd, eCJi1 MaCCUB COCTOUT U3 4YeT-
HOTO YUCJIa DJIEMEHTOB.

array = [2, 3, 4, 5, 6, 7]

hash = Hash[*array]

# hash paBno: {2=>3, 4=>5, 6=>7}

8.2.13. BbluucneHue pa3HoCTU M NepeceyeHns Xaluen

Kimroun xa1ia MOKHO CKOIUPOBATH B OT/IEJIbHBIN MAaCCUB, a K TIOJYUYUBIIMMCST U3 Pa3-
HBIX X3I1Iel MacCuBaM MMPUMEHUTH METO/IBI & U - KJlacca Array. Pe3ysbraToM sSBIASIOTCS
repecedyeHre n pasHoCTb MHOJKECTB KJIIOYei. COOTBeTCTByIOH_[I/Ie M 3HaYCHUA MOXKHO
MOJIYYUTh € TOMOIIBIO METO/IA each, IPUMEHEHHOTO K X3IITY, COJIepIKaIieMy Bce 06paszo-
BaHHDbIC TaAKUM CHOCO6OM KJIIO4YH.

a = {"a"=>1,"b"=>2,"z"=>3}

b = {"x"=>99,"y"=>88,"2z"=>77}

intersection = a.keys & b.keys

difference = a.keys - b.keys

c = a.dup.update (b)

inter = {}

intersection.each {|k| inter[k]=c[k] }

# inter pasHO {"z"=>77}

diff={}

difference.each {|k| difflk]=c[k] }

# diff pasmo {"a"=>1, "b"=>2}
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8.2.14. Xaw kakK pa3pexeHHas maTpuua
YacTto B MaccuBe Uin MaTpHuIle 3aIll0JIHEeHa JINIIb He6OJIbH_Ia§I 4acTh 3JieMeHTOB. MOKHO
XPaHUTDb X KaK O6bI‘{HO, HO TaKO€ pacXoa0BaHME IMaMATH HEOKOHOMHO. X111 T03BOJISI-
€T XPaHUTb TOJIbKO PeajibHO CYIIEeCTBYIOIIME 3HAUYEHMS.

B CJIeIYIOHIEM ITpUMepe MpeAIioaaracTcsd, 4To HECYIECTBYIONINE 3HAYCHU A 110 YMOJI-
YAHUIO PaBHBI HYJIIO:

values = Hash.new(0)

values[1001] = 5
values[2010] = 7
values[9237] = 9
x = values[9237] # 9
y = values[5005] # 0

SIcHO, uTO OOBIYHBII MACCHB B TAKOM CJIydae cozepsxkai Obl 6osiee 9000 Hercnob-
3yEMBIX 3JIEMEHTOB, UTO HE BCETA TPUEMJIEMO.

A ecJii Hy;KHO peain30BaTh Pa3pekeHHy10 MaTPUILy Pa3MEPHOCTH JBa uiu 6oee?
B 5TOM Ciydae MOKHO OBLIO ObI MCIOJIb30BATh MACCUBBI B KAUECTBE KJIIOYEI:

cube = Hash.new(0)

cube[[2000,2000,2000]] = 2

z = cube[[36,24,36]] #0

3ech 0ObIYHAg MaTPULA COAEPsKaIa Obl MULITHMAPAbLL DJIEMEHTOB.

8.2.15. Peanuzaums xawa ¢ NOBTOPSIOLMMUCS KNIOYaMMU

ITpuBep:kenIbl MATEMATUYECKOM CTPOrOCTU CKaXKYT, UTO XI1I € IIOBTOPSIOIUMUCS KJIIO-
yamu — BooOiie He xa11. He cranem crioputh. HasbiBaliTe Kak XOTHUTE, HO HA TIPAKTH-
Ke GBIBAIOT CJIyyan, KOTjla HysKHa CTPYKTYpa JAHHBIX, 001a1aio11ast THOKOCTHIO U y100-
CTBOM X31IIa U B TO JKE BPEMST COZIEPIKAIIast KIIOUH-1yOIUKATEI.

B muctwaTe 8.1 ipesiioskeno yactTruaHoe peterre. OHO HEMOJIHO TI0 IByM TTPUYH-
HaM. Bo-TiepBbIX, MBI He CTAJIN Pean30BbIBATD BCIO JKEJIATEIbHYIO (DYHKIIMOHATBHOCTD,
OTPaHUYUBIINCD JIUITH HEKOTOPBIM IOCTATOYHO MPEICTABUTEIbHBIM TTOAMHOKECTBOM.
Bo-BTopsix, BHyTpeHHee yeTpoiicTBo Ruby TakoBo, 4To IMTepaIbHBIH XTI BCET/IA STBJISI-
€TCs 9K3eMILIAPOM KJlacca Hash, ¥, XOT$ Mbl HAac/Ie/lyeM KJlaccy Hash, JIUTEPaJl BCe PABHO
HE CMOJKET CO/IEPIKATh MOBTOPAIONIUXCS KJItoueii (MbI TT0[yMaeM 00 9TOM TI035Ke).

JincTuHr 8.1. XBmW C DOBTOPAKIUMMUCS KITIOYaMI

class HashDup

def initialize(*all)
raise IndexError if all.size % 2 != 0
@store = {}
if all[0] # me nil
keyval = all.dup
while !keyval.empty?
key = keyval.shift
if @store.has_key? (key)
@storelkey] += [keyval.shift]



(250 | | | MaccuBbl, X3Lm 1 ApyrUe Nepeuncsemble CTRYKTYPbI

else
@storelkey] = [keyval.shift]
end
end
end
end

def store(k,v)
if @store.has_key? (k)
@store[k] += [v]
else
@storel[k] = [v]
end
end

def [] (key)
@storelkey]
end

def []=(key,value)
self.store(key,value)
end

def to_s
@store.to_s
end

def to_a
@store.to_a
end

def inspect
@store.inspect
end

def keys
result=[]
@store.each do |k,v]
result += ([k]*v.size)
end
result
end

def values
@store.values.flatten

end

def each

@store.each {lk,vl v.each {lyl| yield k,y}}

end

Xowm

alias each_pair each

def each_key
self.keys.each {lk| yield k}
end

def each_value
self.values.each {|v] yield v}
end

def has_key? k
self.keys.include? k
end

def has_value? v
self.values.include? v
end

def length
self.values.size
end

alias size length

def delete k
val = @storelk]
@store.delete k
val

end

def delete k,v
@store[k] -= [v] 1f @storelk]
%

end

# OcTanbHBEE METOIH OIIYINEHH. . .

end

# He OypmeT paboTaThk... OJd MOBTOPSOIMXCS KIOYEn
# aKTyanbHO TOJBKO TOCJeNHee 3HadYeHue.

h = {1=>1, 2=>4, 3=>9, 4=>16, 2=>0}

# A Tak Oymer...

h = HashDup.new(1,1, 2,4, 3,9, 4,16, 2,0)

k = h.keys # 04, 1, 2, 2, 3]

v = h.values # [16, 1, 4, 0, 9]

L] ]251]
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n = h.size # 5

h.each {lk,v| puts "#{k} => #{v}"}
# lleuyaTaercs:

# 4 => 16

#1=>1

#2 =>4

#2=>0

# 3 =>9

Ho ecm He T01530BaThCST TNTEPATBHBIMI XOIIIAMU, TO 33/aUa peliaema. B mmuctnH-
re 8.1 peajm3oBaH KJjacc, ColepsKalinii aTpubyT @store, KOTOPBINA SABJISIETCS OOBIYHBIM
XaIlIeM; Kaskioe 3HaueHKe 9TOro Xallia peAcTaB/seT coboit Maccus. JlocTyI K Xa1ry op-
raHU30BaH TaK, 4TO IPU HEOOXOAMMOCTH J0OABUTD KJIIOY, KOTOPbIA y3Ke CYIIECTBYET,
MBI Ha caMoM jieJie 100aBisieM HOBOe 3HAaueHHe B MACCUB, aCCOIMUPOBAHHBIN € 9TUM
KJTIOYOM.

Yo moJkeH BO3BpalaTh MeTo size? OUEBUIHO, «<MCTHHHOE» YHCJIO Map KJI0Y—
3HAUECHIE, BKIOYas U yOJUKAThl. AHATIOTHYHO METOJl keys BO3BPAIIA€T MACCHB, KOTO-
PBIi MOKET comepxKarh AyOauKaThl. VTepaTopsl BeAyT cebsl eCTeCTBEHHO; KaK U B CJIy-
yae 0OBIYHOTO X21IIa, TTOPSIZI0OK 00X0/1a HElPeCKasyeM.

[Tomumo cTanmapTHOTO MeTO/Ia delete MBI peai30BaIu MeTON delete_pair. Ilep-
BBl yasieT Bce 3HaYEeHMsI, aCCOIMIPOBAHHBIE C JaHHBIM KJIIOYOM, BTOPOH — TOJIBKO
KOHKPETHYIO 1apy kiaod—3Hadenue. (OTMeTrM, 4To ObLI0 Obl 3aTPYAHUTEIBHO Peaiii-
30BaTh IMHCTBEHHBIN MeTO/[ Bujia delete (k,v=nil), TaK Kak nil — JOIMYCTHMOE 3HAYE-
HUE B JII0O0OM Xa1Iie.)

JLJ1st KpaTKOCTH MBI HE CTaJIM PEaIN30BbIBATH BECH KJIACC IEJTNKOM U, YeCTHO FOBO-
Ps, ISl HEKOTOPBIX METOJI0B, HAIIPUMEP invert, HPUILIOCH Obl IIPUHUMATL HeOaHa b~
Hbl€ PeIleHts 110 TIOBOJLY JKeJIaTeIbHOro ToBeeHus. VIHTepecyomuics yntaTeb Mo-
SKET BOCIOJTHUTD IIPOOEIbI.

8.3. Mepeuncngemoie CTPYKTypbl B 00LLEM

Yro senaer Habop nepeuncasieMbiM? Boobiie-To caM TOT hakT, uto 510 Habop. Moyb
Enumerable TpebyeT, 4TOOBI ObLI Opee/ieH CTaHapTHBII utepartop each. Ilocenosa-
TEJIBHOCTH 06X0/Ia He UMEET 3HAYEHVSI, TaK KaK Jake HEYMOPsIOYeHHbIe Habophl, Ha-
[IPUMEP X31I, MOTYT 06J1aIaTh UTEPATOPAMUL.

Kpome Toro, ecm mperoaraeTes Hoab30BaThCS METO/IAMU min, max U sort, TO JJIS
Habopa M0JKeH ObITH OTIPe/IesieH MEeTO/] cpaBHeHwMst (<=>). Bce 910 10cTaTOYHO OYEBHIHO.

Urak, nepeuucisiemas cmpyxmypa nMpeacTasisieT coboil Habop, B KOTOPOM MOMKHO
MPOU3BOAUTH MOMCK, KOTOPBIiT MOKHO 0GOUTH U, GBITH MOJKET, OTCOPTUPOBATE. B J1i0-
6ol oTpe/IesIeHHbII TToJTh30BaTeIeM HabOP, He SBISIONUNCS TIOIKIACCOM CYTIECTBYIO-
Ier0 CUCTEMHOr0 KJacca, MMeeT CMbICJI II0AMELINBATh MOLYJIb Enumerable.

NmeiiTe B BULy — BCe CKa3aHHOE O KaKON-TO O/THOH IepeuncisieMoil CTpYKType OT-
HOCUTCS KO BceM. B kauecTBe MpUMepoB TaKUX CTPYKTYP MOKHO Ha3BaTh MACCUB, X3III,
JIepeBo U T. /1.
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Koneuno, y ka10#i CTPYKTYpPbI €CTh CBOM HIOAHCHI. MaccHB — 9TO yIOpsI04eHHbII
HabOP OTJETBHBIX JIEMEHTOB, a X9UI — HEYNOPSAOYEHHbBIA HA00P map KI04—3HAYeHHE,
TToHATHO, YTO B KAKMX-TO OTHOIIEHUSIX OHU OY/IYT BECTU Ce0sT TI0-PasHOMY.

MHor1e METobl, C KOTOPHIMU MbI IO3HAKOMUIKCD IIPH U3YYEHUN MACCUBOB 1 X3LIeH
(HampuMep, map U £ind), Ha CAMOM JIeJI€ OIIpeAE/IeHbl B MOJyJie Enumerable. YacTo 6bL10
TPYZHO PENINTD, KaK Mojaath Matepra. Jlrobast myTaHuIa NI HETOYHOCTh — MOsT BUHA!..

Maccus — HanboJiee 4yacTo yrorpedsieMblii HaOOP, OAMELIMBAIOIIIL 9TOT MOLY.JIb.
[TosTOMY 110 YMOJIYAHUIO 51 OYY HOJIb30BATHCA B IIPUMEPAX IMEHHO MACCUBAMU.

[Mepeuncnaemsie CTPYKTYPbI B 0BLLEM

8.3.1. Metop inject
Meron inject npumren B8 Ruby us sspika Smalltalk (Briepsbie oH mosiBUIICS B Bepcun
Ruby 1.8). Ero noseenune nuHTEpECHO, XOTSI € IEPBOTO pasa MOHATH €ro HEJIEIKO.

O orpasaer TOT (paKT, YTO MbI YACTO XOTUM OOOITH CIIMCOK ¥ 10 XOLY <aKKyMYy-
JIMPOBATh» HEKOTOPBIN pe3ysbrar. KoHeuHo, caMblil eCTeCTBEHHBIN TPUMEP — CYMMHU-
poBanue unces B crcke. Ho v uist Apyrux omnepannii 00bIYHO €CTh HEKHIT «aKKyMYJIsi-
TOp» (KOTOPOMY TPHCBAWBAaEeTCS HAYalbHOE 3HAYEHWE) W NpuMeHsemMas (hyHKus (B
Ruby ona mpescraBiena 610K0M).

B kauecTBe TpUBHATBHOTO TPUMEPA PACCMOTPUM MACCUB YHCEJN, KOTOPbIE HYKHO
MTPOCYMMUPOBATH!

nums = [3,5,7,9,11,13]

sum = nums.inject (0) {Ix,nl| x+n }

OGpaTuTe BHUMaHME, 4TO HaYaIbHOE 3HAUeHNE aKKyMyJIsiTopa paBHO 0 («HelTpaib-
HBIIT 9JIEMEHT> JIJIS OTIEPAIIUK CJIOKEHMsT ). 3aTeM OJIOK MMoJIyJaeT TeKylee 3HaYeHHe aK-
KyMYJISITOPA ¥ 3HAYEHUE TEKYIIETO dJleMeHTa cicKa, JleficTBre GJ0Ka 3aKI09aeTCs B
npubaBJIEHUM HOBOIO 3HAYEHUSI K TEKYIIIEi CyMMe.

SAcHo, 4TO ATOT KOJI SKBUBAJIEHTEH CJIE/LYIOIIEMY:

sum = 0

nums.each {[In| sum += n }

B sanHOM ciydae ypoBeHb abGCTpaKIMy JIKIb HeMHOIMM Bbiiie. Ecin uzgest MeTo-
Jla inject He YKJIAJBIBAETCS Y BaC B TOJIOBE, He TT0JIb3yitTech uM. Ho ecsmm yiasmocs mipe-
OJI0JIETH TTEPBOHAYAIBHOE HETIOHUMAHUE, TO BBl CMOKETE HAWTH eMy HOBBIE HJI€TaHT-
HbI€ TIPUMEHEHMSI.

HavasbHoe 3HaueHre akKyMyJIATOpa 3ajaBarh HeoOs3aTeabHo. Eciu oHo omyiie-
HO, TO B KAYeCTBE TAKOBOTO MCIIOJIb3YeTCs 3HAYEHUE TIEPBOTO AJIeMEHTA, KOTOPbIN MpU
MTOCJIE/IYTOTIUX UTEePAIUSIX MTPOITYCKAeTCs.

sum = nums.inject {Ix,n| x+n }
# To ®e caMmoe, 4YTO:

sum = nums[0]

nums[1l..-1].each {In| sum += n }

[ pyroil moxoxuii mpuMep — BbIUKMCJIEHNe TPOU3Be/leHNs unces. B tanHoM ciydae
AKKYMYJISITOPY CJIe/lyeT IPUCBOUTD HayasibHOe 3HaueHue 1 (HelTpasibHbIH 2JIeMEeHT [T
olepaiyy yMHOKEHUS ).
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prod = nums.inject(l) {Ix,n| x*n }
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# wm

prod = nums.inject {Ix,n| x*n }

B CJe1yromemM HEMHOI o 60.7168 CJIOKHOM IIpUMEPE Mbl HaXO/IUM CaMoO€ IJIMHHOE CJIO-
BO B CIIHMCKE:
words = %w[ alpha beta gamma delta epsilon eta theta ]
longest_word = words.inject do |best,wl|
w.length > best.length ? w : best
end
# BozBpamaeTcs 3HadeHue "epsilon".

8.3.2. KeaHTopbi

KBaHTOpBI any? 1 all? MOABUJIKCH B Bepcun Ruby 1.8, uto6bI ObLIO TIpoIIie MTPOBEPITH
HEeKOTOpbie cBoicTBa Habopa. O6Ga KBaHTOpPA MPUHUMAIOT B KaueCcTBe MapaMerp OJI0K
(KOTOpBIH JI0JKEH BO3BpalaTh 3HAUECHHUE true UK false).

nums = [1,3,5,8,9]

# ECTb M Ccpemy 4ucesl 4YeTHHE?
flagl = nums.any? {[x] x % 2 == 0 } # true

# Bce nu 4mcia JYeTHHE?
flag2 = nums.all? {Ix| x % 2 == 0 } # false

Ecan 610K He 3a1aH, TO IPOCTO IPOBEPSETCA 3HAUEHUE HCTUHHOCTH KasK[0r0 DJ1e-
MeHTa. VIHBIMU cJI0BaMM, HESIBHO 100aBIIsIeTCA OJIOK { x| x }.

flagl = list.all? # list He comepxuT HM omHOoTOo false wmnm nil.

flagl = list.any? # list comepxuT xOTs OB ONHO MCTMHHOE 3HAYEHNUE
# "He nil u e false).

8.3.3. Mertop partition
Kak roBopHTCSI, «B MUPE €CTh [IBa COPTA JIFOIEH: Te, UTO JEJIST JIOAE [0 copTaMm, U Te,
9TO HE JIeTAT>. MeTo/I part ition OTHOCHTCS HE K JIOSIM (XOTSI MBI MOKEM MTPE/ICTABUTH
ux B Ruby xax 06beKThI), HO TOKE JAeTUT HabopP Ha JIBE YaCTH.

EcJiit iput BbI30Be partition 3aat GJI0K, TO OH BBIYUCIISIETCS JIJIST KAJKIOTO DJIEMEH-
Ta Habopa. B pesyJibraTe co3aroTcs IBa MacCHBa: B EPBBIN MOMAAAIOT 3JIEMEHTBI, JIJIsk
KOTOPBIX GJIOK BEPHYJ 3HAYEHUE true, BO BTOPOW — BCe ocTaibHbie. MeTos1 Bo3Bpaiiia-
€T MaCcCHB, IBYMsI 9JIEMEHTaMU KOTOPOTO SABJISIIOTCST 9TH MACCHUBHL

nuns = [1, 2, 3, 4, 5, 6, 7, 8, 9]

odd_even = nums.partition {I|x| x % 2 == 1 }
# [[1,3,5,7,9]1,12,3,4,6,8]]

under5 = nums.partition {Ix| x < 5 }
# [[1,2,3,41,05,6,7,8,9]]

squares = nums.partition {[x| Math.sgrt(x).to_i**2 == x }
# [01,4,91,02,3,5,6,7,8]]

[Mepeuncnaemsie CTPYKTYPbI B 0BLLEM
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Eci HykHO pas6éuth Habop GoJIblle UeM Ha JIBe TPYIIIbI, TIPUAETCS HaIicaTh co0-
CTBEHHDIN MeTo/I. 51 Ha3BaJI ero classify 10 aHAJIOTUU C METOIOM U3 KJacca Set.

module Enumerable
def classify (&block)
hash = {}
self.each do |x|
result = block.call (x)
(hash[result] 1= [])
end
hash
end
end

<< X

nums = [1,2,3,4,5,6,7,8,9]
mod3 = nums.classify {Ix| x % 3 }
# { 0=>[3,6,9], 1=>[1,4,7]1, 2=>

words = %w[ area arboreal brick estrous clear donor ether filial

patina ]

vowels = words.classify {|x| x.count("aeiou") }

# {1=>["brick"], 2=>["clear", "donor", "ether"],

# 3=>["area", "estrous", "filial", "patina"], 4=>["arboreal"]}

initials = words.classify {Ix| x[0..0] }

# {"a"=>["area", "arboreal"], "b"=>["brick"], "c"=>["clear"],
# "d"=>["donor"], "p"=>["patina"], "e"=>["estrous", "ether"],
# "fr=>["filial"]}

8.3.4. 006xop c rpynnMpoBKOiA

JTo cux mop Mbl 0GXOINIIU CIIMCOK 110 OJIHOMY 3J1eMeHTY 3a pa3. Ho nHor/a skesarebHO
Ha KaykKI0 UTepaliiy aHaIu3upoBaTh 10 Ba, TPU WU GOJIee 21eMEHTOB.

Uteparop each_slice NIPUHUMAET B KaueCTBE TapaMeTpa YuCJI0 N, PABHOE YUCITY
IPOCMATPUBAEMBIX HA KayK/I0i nTepaiiuu ameMeHToB. (J[J1s1 paboThl ¢ HUM HyKHA OUO-
JIMOTEKA enumerator.) EC/IM He 0CTAIOCh 0CTATOYHOTO KOJIMYECTBA JIEMEHTOB, Pa3Mep
nocsieiHero pparMenTa GyieT MeHbIIe.

require 'enumerator'

arr = [1,2,3,4,5,6,7,8,9,10]

arr.each_slice(3) do |triple]
puts triple.join(",")

end

BEIBOOUTCS &
1,2,3
4,5,6
7,8,9

10

EEEE
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MMeetcst Takke UTEpaTop each_cons, KOTOPBIH TT03BOJISIET 00XOANTH HAGOP METO-
JIOM <«CKOJTh3SIIETO OKHA» 33JlaHHOTO pasMepa. (Ecam HazBaHWe KaskeTcsl BaM CTPaH-
HbIM, 3HaiiTe, 4TO 9TO Hacjeaue ss3bika Lisp.) B Takom ciyuae ¢pparmenTsl Beerga Oy 1yt
MMeTb OJIMHAKOBbII pasMep.

MaccuBsel, XaLUm 1 apyrve Nepeyncnsemsie CTpyKTypbl

require 'enumerator'

arr = [1,2,3,4,5,6,7,8,9,10]

arr.each_cons(3) do |triplel
puts triple.join(",")

end

BeBOOUTCA :
1,2,3

S S e HE S 3 3 FE FE

0

8.3.5. MpeoOpa3oBaHue B MacCMB WU MHOXECTBO
Kakmast nepeuricisieMast CTPYKTypa TEOPETHYECKH MOJKET ObITh TPUBUAIBHO Tpeodpa-
30BaHa B MaccuB (MeTOJ0M to_a). Hanpumep, Takoe npeobpazoBaHue st X1la JaeT
BJIO;KEHHBIN MacCHUB TIap:

hash {1=>2, 3=>4, 5=>6}

arr = hash.to_a # [[5, 6], [1, 21, [3, 411

CHUHOHUMOM to_a SIBJISIETCS] METOJL entries.

Ecsi 6b11a 3arpeboBata OMOINOTEKA set, CTAHOBUTCS JOCTYTIEH TaKKe METOJ to_
set. JlonosHauTebHasg nHGOPMAIUS 0 MHOKECTBAX MPUBeieHa B paszee 9.1.

require 'set'

hash = {1=>2, 3=>4, 5=>6}

set = hash.to_set # #<Set: {[1, 21, [3, 41, [5, 6]1}>

8.3.6. nymepartopsl

O06beKT Kacca Enumerator — II0 CYHIECTBY, 0OEPTKA, IIPEBPALIAIONIAsl HTEPATOPHBII Me-
TOJ B IOJIHOIIEHHBII 00beKT Enumerable. OGepHYTHI TAKIM CIIOCOOOM UTEPATOP MIPHU-
obperaer Bce METOJIbI 1 CBOICTBA, IPUCYIIUE TIEPEUNCISIEMBIM CTPYKTYPaM.

B careytoneM HCKyCCTBEHHOM IIPUMEpE B KJIacce Foo eCTh UTePaTop U OOJIbIIIe HUl-
gero. Jla 1 caM-TO NTEpaTOp HE AeTaeT HUYETO MOJIE3HOTO0, TONBKO YEThIPE Pa3a BhI3bI-
BaeT yield. YToObl MOAYEPKHYTH OCOOEHHOCTD €10 PabOThl, UTEPATOP Ha3BaH every, a
HEe each

require 'enumerator'

class Foo
def every
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yield 3
yield 2
yvield 1
yield 4
end
end

foo = Foo.new

# IlepemaeTcsi OOBEKT ¥ MMs UTepaTopa. . .
enum = Enumerable::Enumerator.new(foo, :every)

enum.each {[Ix| p x } # TlevyaTainTcss DIJIEMEeHTH
array = enum.to_a # [3,2,1,4]
sorted = enum.sort # [1,2,3,4]

[TpeobpasoBaHue BBITJISUT 3araJlo4HO, HO, TI0 CYTH, 9TO HE YTO MHOE KakK:

enum = []
foo.every {Ix| enum << x }

B npumepe Bbllle enum — HACTOSIIMI MACCHB, & He IIPOCTO 00BEKT Enumerator. Kak
CIIEACTBUE, HECMOTPSI Ha HEKOTOPBIE TOHKHE PA3jIMdlsl, 9TO eIle OAUH CII0co0 mpeobpa-
30BaTh OOBEKT B IIEPEUNCIIIEMYIO CTPYKTYPY Enumerable.

Eciu satpeGoBana 6ubanoTeka enumerator, TO B KJIacce Object MOSBIISIETCA Me-
Toz1 enum_for. [ToaToMy cosgaHue 0ObEKTa B IEPBOM IIPUMePe MOMKHO 3aIIMCaTh KOM-
MaKkTHee:

enum = foo.enum_for (:every)

hlnyOKe BHJIeJIN, KaK UTEPATOPbl each_slice M each_cons IO3BOJISIOT OCYIIECT-
BJISITH 00XOJI ¢ TPYNIPOBKON. OKa3bIBAETCS, YTO €CTh CIEIMAJbHbIE METObI enum_
slice W enum_cons, KOTOPbIE CO3AI0T U3 TAKUX UTEPATOPOB OOBEKTHI-IHYMEPATOPDI
(1o cyniectBy, TpanchopMupys uMmsi utepatopa B each). ViMeliTe B BUILY, 4TO METO/IbI
Enumerable: : Enumerator.new U enum_for MOTYT IPUHUMATh HEOOSI3aTEIbHBIN CIICOK
apryMEeHTOB B KauecTBe MocJie/iHero nmapamerpa. Huske Mbl BOCIIOJIb30BAINCD ATUM LIS
repesadyy UTepaTopy «pasmepa oKHay:

array = [5,3,1,2]

discrete = array.enum_slice(2)
# To xe, yTo Enumerable::Enumerator.new(array, :each_slice,2)

overlap = array.enum_cons(2)
# To ®xe, uTo Enumerable::Enumerator.new(array, :each_cons,2)

discrete.each {|x| puts x.join(",") }
# BHBOOMTCS:

#5,3

# 1,2

overlap.each {|x| puts x.join(",") }
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BHBOOUTCS :
5,
3,
1

’

#
#
#
#

N = W

8.3.7. 00beKTbi-reHepaTopbi
Nnest reneparopa noBoJbHO nHTepecHa. OObrunbiil uteparop B Ruby siBistercst BHyT-
PEHHUM, OH 3aITyCKAET HEKOTOPBII aJITOPUTM, TOBTOPHO BBI3BIBAS HJIOK KOJIa.

Ho ObiBaioT TakKe ¥ BHEINIHHE UTEPATOPBL. B 9TOM Cilydae aJrOPUTM 3aIyCKAeT-
sl caMOH IIPOTPaMMOIi, a UTEPATOP IIOCTABJISAET JaHHbIE <110 3aIIPOCY», & He B COOTBET-
CTBUU € COOCTBEHHBIM «IPAPUKOM>.

B kauecTBe aHajsoruu MOXKHO PaCCMOTPETb MeTO/ getline, KOTOPLIN BBICTYIIAET B
POJIU BHEIITHETO UTEpATOpa i 00bekTa Kiiacca T0. Bbl camMu BbI3bIBaeTE €10 B y100HbIE
MOMEHTHI BpEMEHH, a OH BO3BpaIaeT MPOYNTAHHBIE JaHHBIe. CpaBHUTE 3TO C TTOBE/IC-
HUEM uTepaTopa each_line, KOTOPBIN MOCIEI0BATEIBHO TIEPEAAET TPOrpaMMe TTPOUH-
TaHHBIE CTPOKH.

WNuorna BHyTpEeHHME UTEPATOPBI HE BITOJIHE TOAX0AAT. OHU TO3BOJISAIOT PEITUTH 3a-
mady, HO He Jy4IiM criocoboM. BrerHuit nrepatop 6b11 661 yoOHee.

bubaunorexa generator M03BOJIAET MPeOOPA3OBATH BHYTPEHHUN UTEPATOP BO BHEIII-
Huit. OHa 11peiocTaBiigeT TakKe e MeTo/Ibl next, rewind M end?, Kak B KJjacce I0. Bor
pumMep:

require 'generator'
array = [7,8,9,10,11,12]
gen = Generator.new(array)

what = gen.current #
#

7
where = gen.index 0 (To ®e, 4YTO pOS)

while gen.end? and gen.current < 11
gen.next
end

puts gen.current # 11

puts gen.next # 11

puts gen.index # 4 (index - To ®e, UYTO pPOS)

puts gen.next? # true (next? - To ®xe, 4To end?)

puts gen.next # 12

puts gen.next? # false

OG6paruTe BHUMaHNE, KaK Mbl «4UTaeM» HaOOP MO OZHOMY 9JIEMEHTY B OJHOM WJIK
HECKOJIBKUX TIMKJIaX. MeTo/1 end? 0OHApYKUBaeT KOHEI HabOPa; €CJIU BbI IIPOUTHOPHU-
PYETe ero «CoOBeT», FeHePAaTOP BO3OYAUT UCKII0YeHne EOFError. CHHOHMMOM end? CJIy-
JKUT next?.

Mertoz index (CHHOHMM pos) COOOLIaeT MHAEKC WK 1103uinio B HaGope. Ecrect-
BEHHO, MH/IEKCAIINS HAUMHACTCS C HYJIS, KaK B CJIy9ae ¢ MACCBOM WJIW CMEIIeHUEM OT
Havasa aiia.
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MeTozpl current M next, BOBMOKHO, MHTYUTUBHO HeOoueBUHBI. [IpesicTaBbre ce-
6e, 4TO B HAYaJIe BBIIOIHSIETCS ONEePalts «II0JYyYUTh»; TOrIA TeKyluii (current) sJie-
MEHT OKa3bIBaeTCsl TAKUM JKe, KaK ciaefyonui (next). S cHo, 4To MeTo/ next TTPOABU-
raeT ykasaTeJib Ha CJIEYIONIYIO MO3UIINIO, & current — HET.

ITockoJIbKY /11T MHOTHX HAaOOPOB BO3MOKHO TOJIBKO TIPOJIBUKEHHUE B ITPSIMOM Ha-
[IpaBJIEHIH, TO U TeHepaTop Bejer cebs Tak xke. He cyiiectByer Metona prev (Ipebl-
AYILIWiT); TEOPETUYECKH €I0 MOKHO OBLIO OBbI 106ABUTD, HO HE BCera OH ObLI Obl IIPUMe-
HUM. MeTojt rewind ycTaHABJIMBAeT yKasaTe/Ib B Hauaio Habopa.

Henmocratok 6uGIMOTEKN generator 3aKJIIOYAETCA B TOM, YTO OHA PEaIM30BaHa C
TTOMOTIIBIO TIPOOIKeHMH (continuation). Bo Bcex nMeommnxcs Ha CETOAHSTITHUN TeHb
Bepcusax Ruby a10 Tpebyer GoJibiioro oobeMa BbIYUCIEHH, T09TOMY, €CJIM UTepaluii
MHOT0, paboTa 3aMeTHO 3aMeJlJISAeTCS.

3aknoyeHre

8.4. 3aknioyeHue

Mbi oipo6HO PaccMOTPEsI MACCUBBI, XTI U TIEPEUNCIISIeMbIE CTPYKTYPBI B OOIIEM.
MpbI yeTaHOBUIIM OTIPE/IESIEHNHOE CXOACTBO MEKTY MACCHBAMU U XITMAMH, 00BICHIEMOE
TeM, 4To B 06a KJracca mojiMental MOAyJIb Enumerable. Ho ecth u pasnuums. Mbr moka-
3aJIH, KaK peobpa3oBaTh MACCUB B X3III U HA0O0POT, & TAKIKE Y3HAIM HECKOJIBKO HHTe-
PECHBIX CTIOCOOOB PACITUPUTD CTAHAAPTHOE TIOBE/ICHHE.

Mbl U3y4nJIu pa3inyHble METObI 00X0/a CTPYKTYP, HAIIpUMep each_slice M each_
cons, a TaKKe BBISICHUIN, Kak PabOTAIOT SHYMEPATOPDI 1 TEHEPATOPHI.

B riiaBe 9 MbI IPOJIOJIKIM M3yYeHIEe BHICOKOYPOBHEBBIX CTPYKTYP Aantbix. He Bee
OHU BXOJAT B s1/ipo Ruby win B crangaprabie 6ubsmmoreku. Peub moiiieT 0 MHOKeCTBaX,
CTeKaX, Ouepeisix, iepeBbsix u rpadax.
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Ipagpuueckoe npedcmasnenue dannvix abecmpazupyem 6anKu namsimu
1106020 Komnvromepa. Hesoobpasumas: croxcrnocmo. Jlyuu ceema,
NPOMANYBUIUECCS 8 HE-NPOCMPAHCNEE PA3YMA, CKONLEHUS.

u co3ee3ous dannvix. Kax zacnyugue oznu 6oavuiozo zopooa.

Bunvsim Tubcon

Ectb, KoHEuHO, 60J16€ CI0KHbIE 1 UHTEPECHDIE CTPYKTYPBI JaHHbBIX, 4eM MACCHBbI 1 X9-
mu. HexoTopble 13 TeX, ¢ KOTOPBIMU MbI IO3HAKOMUMCS B 9TOH IJIaBE, UMEIOT IIPSIMYIO
WJI KOCBEHHYIO TIOAIeP:KKY B Ruby, Apyrue mpuxoauTces mporpaMMUpoBaTh CaMOCTOSE -
tesbHO. K cuactbio, Ruby yrporaer cosmanue HecTaHAaPTHBIX CTPYKTYP JaHHBIX.

Maremarnyeckre MHOKECTBA MOMKHO, KaK Mbl BUEJIHM, MOJEINPOBATH C IIOMOIIbIO
maccuBoB. Ho B mocientnx Bepceusx Ruby ectb Takike Kiracc Set, KOTOPBIH XOPOIIO
HOIEPKUBAET OTY CTPYKTYDPY.

Crexu n oyepeln — IBe BeCbMa PaclipocTpaHeHHble B MH(GOPMATUKE CTPYKTYPBI
JaHHBIX. B IIepBOM U3JaHUU 9TOM KHUTU MM OBLIO YAEJIEeHO YPE3SMEPHO MHOI'O BHUMA-
Hust. [IJ1d Tex, KOro MHTEePeCyIoT O0IIue BOIPOCHI, S OCTABIII KOe-KaKOil MaTepuaJr; 1t
OCTAJIbHBIX €CTh HEMAJIO BEIUKOJIEIIHBIX KHUT 110 CTPYKTYPaM JAHHBIX U aJTOPUTMAM.

JlepeBbs IOJIE3HBI /11 COPTUPOBKH, IOUCKA 1 IIPOCTO IMPEACTABIEHIS HEPAPXUIEC-
KMX JaHHBIX. MBI pACCMOTPHM JBOMYHbBIE JIEPEBbs U CeJaeM HECKOJIbKO 3aMe4aHuil O
JiepeBbax OoJiee BBICOKOI CTEIeH.

Ipag — »10 060061EHNE TIOHATU AepeBa. Tpad npencrasiasger coO0i MHOKECTBO
BEPILIMH, COEJUHEHHBIX PeOpaMu, IIPUYEM € Kax/biM PeOPOM MOKET ObITh CBSI3AH BEC
w Hanpassenre. OHU MOJIE3HbI IS PEIleHs MHOTUX 3a/a4, B TOM YHCJIe TP aHa M-
3e ceTell M OpraHn3aIuy 3HAHUTH.

Ho caMbIM# IIPOCTBIME CTPYKTYPAMU SIBJISIOTCI MHOKecTBa. C HUX Mbl M HAUHEM.

9.1. MHOXecCTBa

Mbl yzKe Bujiesin, 4TO HEKOTOPbIE METO/IbI KJlacca Array IT03BOJISAIOT UCII0JIb30BATh MaC-
CHBBI IS TIPEJICTABJICHUS MaTEMATIYECKUX MHOKeCTB. OIHAKO /I Hanncanus 6oee
CTPOTOTO U KOMITAKTHOTO Kofia B Ruby ecTh Takke Kiacc Set, KOTOPBIN CKPBIBAET OT
mporpaMMucTa GOJIBIIYIO YacThb JeTaieil peaynsariu.

YT06bI TTIOJMYIUTD B CBOE PACTIOPSIKEHNE KITACC Set, TOCTATOYHO HATINCATH:

require 'set'

MHoxecTsa

[Tpu aTOM TaKsKe 100ABJISETCS METOJ to_set B MOJYJIb Enumerable, TaK 4TO JII0O0i
[epedrCIsIeMblil 00BEKT CTAHOBUTCS BO3MOKHO IIPE0OPa30BaTh B MHOKECTBO.

CosaTh HOBOE MHOKECTBO HETPYIHO. MeTo [ ] paboTaeT MOUTH TaK Ke, Kak JJist
xoeil. MeTon new IpUHUMAeT B KaueCcTBe HeoOsI3aTeIbHbIX [TapaMeTPOB IIepedncIisie-
MbIiT 00beKT U 6J10K. Ecin 6JI0K 3a/1aH, TO OH BBICTYIIAET B POJIH «IIPEIPOIECCOPas JJIst
crcka (1ogo6HO oleparii nap ).

sl = Set([3,4,5]

arr = [3,4,5]

s2 = Set.new(arr) # To xe camoe.

s3 = Set.new(arr) {Ix| x.to_s } # MHOXeCTBO CTPOK, a He 4uCen.

# B MaTemaTmke obo3Havaercs {3,4,5}.

9.1.1. MpocTbie onepauumn Hap, MHOXECTBaMU
Jliist 0O beIMHEH ] MHOKECTB CITYsKUT MEeTO union (CHHOHUMBI | U +):

x = Set[1,2,3]
y = Set[3,4,5]

a = x.union(y) # Set[1,2,3,4,5]
b=x1]vy # To xe cawmoe.
c=x+ty # To xe camoe.

[Tepeceuenrie MHOKECTB BBIYKCJISIETCSI METOJIOM intersection (CHHOHUM &):

x = Set[1,2,3]

y = Set[3,4,5]

a = x.intersection(y) # Set[3]
b=x&vy # To xe camoe.

VHapHbIii MUHYC 0603HAYaeT Pa3HOCTh MHOKECTB; Mbl 00CYIKIAJIM Ty OIlepPaIInio
B pasjene 8.1.9.

diff = Set[1,2,3] - Set[3,4,5] # Set[1,2]

[IpuHaieKRHOCTD 37IeMeHTa MHOKECTBY ITPOBEPSIIOT METO/Ibl member ? N include?,
KakK /IJId MacCMBOB. HarmoMHNM, 4TO MOPSIZIOK OMEPaH/I0B MPOTUBOIMOJIOKEH TTPUHSTO-
My B MaTeMaTHKe.

Set[1,2,3].include?(2) # true
Set[1,2,3].include? (4) # false
Set[1,2,3] .member? (4) # false

Y1061 IIPOBEPHUTD, ABJACTCA JIX MHOKECTBO IIYCTBIM, Mbl BbI3bIBA€M METO/L empty?,
KaK 1 B CJIyda€ ¢ MaCCUBaMU. MeTOI[ clear oyMIiaeT MHOKECTBO, TO €CTb yJaJIsIET U3
HEro BCe 9JIEMEHTDI.

s = Set[1,2,3,4,5,6]

s.empty? # false
s.clear

s.empty? # true

Mozxno TIPOBEPUTD, ABJIAETCA JIN OTHO MHOKECTBO ITOAMHOKECTBOM, COOCTBEHHBIM
TIO/IMHOKECTBOM MJIM HA/IMHOKECTBOM /JIpYTOTO.
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X = Set[3,4,5]

y = Set[3,4

x.subset? (y) # false
y.subset? (x) # true
y.proper_subset?(x) # true
x.subset? (x) # true
X.proper_subset? (x) # false
X.superset? (y) # true

Mertoz add (CHHOHUM <<) 100aBJISIET B MHOKECTBO OJIUH 9JIEMEHT U 0OBIYHO BO3-
BpalllaeT ero B KauecTBe 3HaUeHNs. MeToz add? BO3BpAIIAeT nil, €CIU TAKOW aIeMeHT
ysKe MPUCYTCTBOBAJ B MHOKECTBE. MeTo/l merge TI0JIE3€H, €CIIU HAJIO J0GABUTH CPasy
HECKOJIbKO 37IeMeHTOB. Bce OHM, KOHEUHO, MOTYT U3MEHUTDH COCTOSHIE BBI3BIBAIOIIETO
o6nbekta. MeTost replace paboTaeT Tak ke, Kak B CJIyYae CO CTPOKON MM MAaCCUBOM.

Hakownerr, 1Ba MHOJKECTBA MOKHO CPABHUTH HA PABEHCTBO NHTYUTHUBHO OYE€BUTHBIM
CII0CO00OM:

Set[3,4,5] == Set[5,4,3] # true

9.1.2. bonee CnoXxHbie onepauum Hag MHOXECTBaMu
Pasymeercst, MOKHO 000#TH MHOKECTBO, HO (KaK W JIJIsl X9IIel ) He OKuIaiiTe Kakoro-
TO OIpPeJIeJIEHHOTO MOPSIKA TIOSIBJIEHUS 9JIEMEHTOB, TOTOMY UTO MHOKECTBA 110 CYTH
cBoeil HeyopsizioueHbl, 1 Ruby He rapantupyer HuKakoil nmocegoBarensHoctu. (Bpe-
MeHaM1 MO’KHO TIOJIyYNUTh TMOBTOPSIONINECS, OKU/IaeMble Pe3yJIbTaThl, HO TT0JIaraThCs
Ha 9TO HEPa3yMHO.)
s = Set[1,2,3,4,5]
s.each {I|x| puts x; break } # BoBOOMTCSI: 5
Mertoz classify mogoOeH METOLY partition, HO ¢ pasOMEHIEM Ha HECKOJIBKO ac-
Teli; OH TTOCJIY;KUJ NCTOUHUKOM WJIEH JIJIsl peasu3aliiy Halllel Bepcun MeTojia classify
B paszede 8.3.3.
files = Set.new(Dir["*"])
hash = files.classify do |f]
if File.size(f) <= 10_000
:small
elsif File.size(f) <= 10_000_000
:medium
else
:large
end
end

big_files = hash[:large] # big_files - »T0 Set.

Metos divide aHAIOTHYEH, HO BBI3BIBAET OJIOK, YTOOBI BHIAICHUTH «CTEMEHb OOII-
HOCTH» 3JIEMEHTOB, I BO3BpalllaeT MHOKECTBO, COCTOsIIIee N3 MHOKECTB.

Ecit «<apHOCTB» (YHCJI0 apryMeHTOB) OJI0Ka paBHA 1, TO METOJI BBITTOJHSIET BBI30-
BBI BH/Ia block.call (a) == block.call (b), YTOOI OMPEAETUTH, TPUHAIIECKAT JIH a U b
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OJTHOMY TIOJIMHOKECTBY. Ec/ii «apHOCTH» paBHA 2, JITIST TO Ke TIeJTA BBITTOJTHSIIOTCS BbI-
30BblI BUJla block.call (a,b).

Hanpumep, cienyromunii 6710k (¢ «apHOCTbIO» 1) pasdrBaeT MHOKECTBO Ha Ba IO/
MHO’KECTBA, OIHO U3 KOTOPBIX CONEPKUT YETHBIC YUCIIA, a IPYTOe — HEeUeTHBIE:

Creku 1 o4epenu

require 'set'

numbers = Set[1,2,3,4,5,6,7,8,9,0]

set = numbers.divide{lil 1 % 2}

p set # #<Set: {#<Set: {5, 1, 7, 3, 9}>, #<Set: {0, 6, 2, 8, 4}>}>

Bor eltie ouH, HECKOIBKO UCKYCCTBEHHBIN TIprMep. TIpocThiMu unciamMu-0im3He-
1IaM1 Ha3bIBAIOTCS MTPOCTHIE YUCIa, OTandaonecs Ha 2 (Hanpumep, 11 u 13); Bce mipo-
yKe Ha3blBAIOTCH OAUHOYHbIMU (Hanpumep, 23). Ciepyonuii Ko pasduBaeT MHOXKEC-
TBO HA IPYIIIBI, TIOMEIAst YUCTa-0IM3HEIBI B OJTHO ¥ TO XK€ TIOJMHOKECTBO. B nanHom
carydae mpuMeHsteTcst GJI0K ¢ «apHOCTBIO» 2

primes = Set(2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31]

set = primes.divide{|i,jl (i-7j).abs == 2}
# set is: #<Set: {#<Set: {23}>, #<Set: {11, 13}>,
# #<Set: {17, 19}>, #<Set: {5, 7, 3}>,
# #<Set: {2}>, #<Set: {29, 31}>}>

# Bomee xkommaxTHO: {{23},{11,13},{17,19},{(5,7,3},{2},{29,31}}

Ha Moii B31J1s11, 9TOT METO TPYIEH /711 TOHUMAHWS; 5T PEKOMEH/IYIO MTOJIb30BATHCS
METOJIOM classify, bosee IIPOCTBIM U UHTYUTUBHO OYEBUHBIM.

BaykHo moHMMATB, YTO KJTacc Set He Beera TpeGyeT, YToObI TTapaMeTp UITH OTIePaH/T
TaKKe OBLT MHOKECTBOM (€CJTH BaM 9TO KAJKETCST CTPAHHBIM, BCIOMHUTE 0OCY KIEHIE <y TH-
nmsanuu» B riaase 1). Ha camoMm jiesie 60JtbInast 4acTh METOJOB JIAHHOTO KJIacca TIPUHIMA-
€T B KauecTBe mapamMeTpa JiroOoi repedrcisieMblil 00bekT. Cunraiite, 4To TaK U 3a[yMaHO.

EcTb 1 ipyrie MeToibl, KOTOPbIEe IIPUMEHSIOTCS B YACTHOCTH K MHOKECTBaM (B TOM
qrIcJIe BCe METO/IBI M3 MOZIYJIS Enumerable). Sl He cTaHy paccMaTpuBaTh 3/1eCh TaKHe Me-
TOJIbI, KaK flatten. JlOMOJHUTENBbHYIO HH(MOPMAIMIO MOKHO HAliTH Ha caiite http://
ruby-doc.org/ wiu B 1060M PYTOM CIIPABOYHOM PYKOBOJICTBE.

9.2. Cteku u ouepeam

Creku 1 ouepesin — 9TO IiepBble U3 BCTPETUBUIMXCS HAM CTPYKTYP, KOTOPbIE, CTPOTO ro-
BOpsI, He BcTpoens! B Ruby. Mubimu cioBami, B Ruby et kimaccoB Stack 1 Queue, B OT-
JIMYKe OT Array U Hash (BIIPOUYEM, KJIACC Queue €CTh B GUOIMOTEKE thread. rb, KOTOPYIO
MBI etrfe OyIeM PacCcMaTpPUBAaTh).

U Bce ke B HEKOTOPOM CMbICJIe OHM BeTpoeHbl B Ruby. Benb kiace Array peanusyer
BC€, UTO HYIKHO /7SI TOTO, YTOGBI PACCMATPUBATE €T0 KaK CTEK UM OUePE/Tb.

Crex OpraHU30BaH 10 TPUHITUITY <ITOCJIEIHAM TIPUIIe, epBbiM 00cayxken» (LIFO —
last-in first-out). TpaaMUMOHHBIN IPUMED — CTOIIKA IIOAHOCOB Ha MOJIIPYKIHEHHOI
MOJICTaBKe B KadeTepnn: MOTHOCH KIAYTCS CBEPXy 1 CBEPXY Ke CHUMAIOTCS.

Haj crekoM MOXKHO BBITIOJIHSATH OTPAaHUYEHHBIH HaGop onepanuii. Kak Muaumym
9TO omeparuy 3aTaikuBanust (push) u BeTankuBasust (POp), TO €CTh MOMEIIECHUST B CTEK
1 u3BJedeHust U3 Hero. OGBIYHO TaKKe TPEAOCTABISIETCS CIOCOH TIPOBEPUTH, TIYCT JIH
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CTEeK, M MCCJIeIOBATh BEPXHUI 2JIeMEHT, He U3BJIeKast ero u3 creka. Ho Hukorma peasm-
3al1sl He 1I03BOJIeT IIOJYYUTD JJOCTYIL K 9JIEMEHTY B Cepe/IHe cTeKa.

Kax ske peammzoBarh cTek Ha 6a3e MacCHBa, €CJTH K 3JIEMEHTaM MacCHBa MOKHO 06-
paImaTbes B TPOM3BOJIBHOM MOPSIKE, a CTEK TaKUM CBOWCTBOM He ob6iamaer? OTBer
npoct. Crek — 6osree aGeTpakTHast CTPYKTYPa, 4eM MaccuB. OH SIBJISIETCS] CTEKOM JIUTITh
JIO T€X TOP, TIOKA MBI 0OPAIAEMCST C HUM KaK € TAKOBBIM. B TOT MOMEHT, KOT/1a BbI ITbITA-
eTech 0OPATUTHCS K HIEMEHTY HE[OIYCTUMBIM 00Pa30M, CTEK MePecTaet ObITh CTEKOM.

Ho MozkHO 6€3 Tpy/1a onpeiesuTh KJaace Stack Tak, 4To K 3JeMEHTaM MOKHO OyieT
06paraThCst TOJIBKO 3aKOHHO. VI MBI TIOKaKeM, KaK 9TO C/IEIaTh.

CTouT OTMETUTD, YTO BO MHOTUX AJTOPUTMAX CTEK IPUMEHSIETCS KaK OCHOBA dJie-
TaHTHOTO PEKypCUBHOTO pelieHusA. [IpuunHa ctaHeT sicHa, eci YyTOUKY MOMyMaTh.
[Ipu BBI3OBE (DYyHKIMK WM METO/IA TTAPAMETPbI 3aTAJKUBAIOTCS B CUCTEMHBIN CTEK M
BBITAJIKMBAIOTCS U3 HETO NTPU BO3BpaTe. TAKUM 00pa3oM, PEKYyPCUBHBII aJITOPUTM IIPOC-
TO TIOIMEHsIeT SIBHO OIPE/ICTIEHHBIN 1T0JIb30BaTe/IeM CTeK CUCTeMHBIM. UTo sryume? 3a-
BUCHUT OT TOTO, KAKO€ 3HAYEHWE BbI MTPUAETE TIOHATHOCTH TIPOTPAMMBI, ee 3 deKTHB-
HOCTHU ¥ JIPYTUM aCIIEKTaM.

Ouepeb OpraHU30BaHa MO TPUHITHITY <TIEPBBIM MPUIIE, HepBbiM 06y ket (FI-
FO — first-in first out). AHaJIOTOM MOJKET CJIYKUTh OUY€epe/lb 3a OUIETaMI B T€ATP: BHOBbD
TIOIXOISATIINE CTAHOBSITCST B KOHETT OY€PE/IH, & Te, KTO MPUTIIEST PAHDIIE, 0OCTYKUBAIOTCST
MepBBIMU. B TpOTpaMMUPOBAHIY OUEPEN UCTIONB3YIOTCS PEXKE, YeM CTEKH.

Ouepenn TIOIE3HbI B CHCTEMAX PEATHHOTO BPEMEHTH, KOT/Ia COOBITHS HYKHO 06paba-
TBIBATh B MOPSI/IKE BOBHUKHOBeHMS. HaxonsT OHM MPUMEHEHNE U B CUTYaIlMH <ITPOU3-
BOAUTENb—TIOTPEOUTENB> (OCOOEHHO B MHOTOITOTOYHBIX ITPOTPAMMAX ¥ MHOTO33/IauHbIX
cpenax). Hemtoxoii mpumep — odepe/ib K IPUHTEPY: 3a/laHUsI Ha IleyaThb IOMELIAIOTCS B
OJIMH KOHEI[ U OKUJIAIOT, MOKa He OY/IYT U3BJIEUEHBI C IPYTOTO KOHIIA.

/IBe ocHOBHbBIE OllepallUy HaJl 0YePe/IbIo HA3bIBAIOTCS «IIOMECTUTh» (enqueue) U
«u3Bieub» (dequeue). IM COOTBETCTBYIOT METO/BI unpush U shift B Kiacce Array.

OTtMeTHM, 4TO METOJI unshift MOKET HCIOJIb30BATLCS B COYETAHUH C shift IPU pe-
AIM3AIUN MACCUBA, HO HUKAK HE OYepelin, TTOCKOJIbKY unshift J06aBJIsSeT 2JIEMEHT B
TOT K€ KOHEI[ MaCCUBA, U3 KOTOPOTO shift ero yaasuser. C MOMOIIbIO PA3TMYHBIX KOM-
GUHAII 9TUX METOJI0B MOKHO PEAIM30BATh U CTEK, M OYePe]lb, HO PACCMATPUBATD BCE
BO3MOJKHbBIE COUETAHUSI MbI He OYIEM.

Ha aTom Mbl 3aKOHYMM BBeJIcHUE B CTeKU U odepenn. Camoe BpeMsi pacCMOTPETD
HEKOTOPBIE TPUMEPBI.

bonee cnoxHsle CTPYKTYPbI AAHHBIX

9.2.1. bonee cTporasi peanusauus cTeka

M1 O6eHIaJII/I ITOKa3aTb, KaK MOJKHO C/IeJIaThb CTEK 3alllMIIIEHHbIM OT HEKOPPEKTHOTI'O /10~
cryna. Bemmosnsem obemanne! BoT mpuMep 1mpocToro Kiiacca, KOTOPbIi XpaHUT BHYTPU
cebst MACCHB U YIIPABJISIET JOCTYIIOM K 9ToMy MaccuBy. (Ectb 1 ipyrue criocobbl, Harrpu-
MEp AeJeTupoBanre, HO OIMMCAaHHasA peaan3alid IMPpocTa 1 IIPEKPacHo pa60TaeT.)

class Stack

def initialize
@store = []
end

Creku 1 o4epenu

def push (x)
@store.push x
end

def pop
@store.pop
end

def peek
@store.last
end

def empty?
@store.empty?
end

end

Mol 106aBUJIM OHY OIIEpaLIio, KOTOpas sk MACCHBOB He OlIpe/leJieHa; METO/I peek
BO3BpAIlacT 3JIEMEHT, HAXOAATINICS Ha BEPITUHE CTEKa, HE BRITATKUBAS €TO.

Huxecnemyromme mpuMepsl MOATBEPKAAIOT a/IEKBATHOCTH TAKOTO OTpe/ieIeH s
KJIacca.

9.2.2. OGHapyxeHue HecOanaHCUPOBaHHbIX CKOOOK

B Cniy caMoit TIPpUPOABI yHOTpe6JI€HI/IE[ Pa3ymnm4YHOrO BH/IA CKO6OK B BBIPAKEHUAX TIPO-
BEPUTH KOPPEKTHOCTH HallMCaHM:A MOJKHO C ITOMOIIBIO CTEKA. HpI/I OTKPBITHHN KayK/10TO
CJIE/LYIONIEro YPOBHS BJIOKEHHOCTH CKOOOK cTek pacrter. Kak ToJbKO BCTpedaercs 3a-
KPbIBaloIas CKOOKa, COOTBETCTBYIOIUI 9/IeMEHT BbITAJIKMBAaeTcs U3 creka. Eciu pu
O6Hapy>KeHI/II/I SaKprBaIOHlef/,I CKO6KI/I B CTEKE HUYETO HE OKa3aJIOCh UJIN, HaO60pOT, BbI-
paKeHue yKe 3aKOHYUJIOCh, a B CTEKE YTO-TO OCTAJIOCh, 3HAYUT, BbIPpAKEHNE 3allCaHO
HEBEPHO.

def paren_match(str)
stack = Stack.new
lsym = "{[(<"
rsym = "}])>"
str.each_byte do |bytel
sym = byte.chr
if lsym.include? sym
stack.push (sym)
elsif rsym.include? sym
top = stack.peek
if lsym.index(top) != rsym.index(sym)
return false
else
stack.pop
end
# JITHOpPUPYEM CHUMBOJIE, OTJIMYHEE OT CKODOK. ..
end
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end
# Vbemumcst, 4TO CTEK IIYCT...
return stack.empty?

bonee cnoxHsle CTPYKTYPbI AAHHBIX

end

strl = "(((atb))*((c-d)-(e*f))"
str2 = "[[(a-(b-c))], [[x,y]1]]"
paren_match strl # false
paren_match str2 # true

Hasmurie BIOKEHHOCTH €CTECTBEHHBIM 00Pa30M HABOUT HA MBICJH O TPUMEHEHU
creka. Uy Th cirokHee pacnosHath HecbamancupoBatnibie Terd B HTML- i XML-1oky-
MeHTe. JIekceMbl COCTOAT U3 HECKOJIbKUX CUMBOJIOB, HO JIOTHYeCKas CTPYKTYpa 3ajauu
ocTaeTcst Toii ske caMoii. Bot etite THIIYHBIE TPUMEPBI 33124, TPEOYIONINX CTeKa: MPpeod-
pasoBaHe BbIpaskeHUI 13 HH(GUKCHOI (hopMBbI B IIOCT(HUKCHYIO (M Ha000POT ), BBIYUCIIE-
HUe TOCT(PUKCHOTO BbIpaskeHns (Kak JieJaeTcs B BUPTYaJbHON MallnHe Java 1 MHOTHX
APYTHX WHTEPIIPETATOPAX) 1 BOOOIIE JT00ast 3a/1a9a, MMEIOTast PeKYPCUBHOE PeTlieHe.
B crenymomem pasjesie Mbl HEMHOIO IIOTOBOPUM O CBA3U MEXKJy CTEKOM U PEKYypCHeil.

9.2.3. Crek n pekypcus
B kauectBe nmpumepa nzoMopdusama, CymecTBYIONIEro MEK/y CTEKOM U PEKypCHeii, pac-
CMOTPHM KJIACCHYECKYIO 3a/1auy 0 XaHOMCKOII batlrHe.

ITo JiereHjie T71e-TO IAJIEKO Ha BOCTOKE CYIIIECTBYET CTapUHHBIH XxpaM. Oburaroriue B
HEeM MOHAXU 3aHTHI PellleHueM eIITHCTBEHHO 3a/1a4l: TIepeMellleHueM IUCKOB C OJIHO-
T0 IIeCTa Ha JIPYTOH ¢ COOTIOIeHNEM OTIpe/ie/IeHHbIX MPaBuJL. [lepBoHavaIbHO HA TEPBOM
mmecte 661710 64 ucka. Kora Bee aucku GyyT mepeMenieHbl, HacTaHeT KOHEIl CBeTa.

[MomyTHO pasobmaurm mud. TToxoske, 4To Ha caMOM JIeJie 9Ty 3aj1auy BriepBbie chop-
MyJpoBaJt (ppanitysckuii MmaremaTuk Jayap/ Jlioka B 1883 rojy, 1 HUKaKMX UCTOKOB B
BOCTOYHOH KyJibType oHa He nMeeT. Cam JTIoKa HasbIBaJl ee «XaHOUCKOH GatHeits.

Tak 4TO ecim Bac myraeT KOHEIl CBeTa, MOJKeTe YCIOKOUThest. Jla u B sobom ciyyae
ISt TiepeMelntienust 64 nuckos norpedyercst 2%-1 xonos. He6ouibinoii pacyer Ha KajibKy-
JIITOPE MOKaKEeT, YTO MOHAXHU OY/yT 3aHATHI CBOUM JIEJIOM HECKOJIBKO MUJLIMOHOB JIET.

Opnako BepHeMcs K ipaBusiaM UTpbl. (Chopmynupyem ux, XOTs 9Ty 3aTajIKy 3HAIT
ysKe caMblil TIepBBIN CTY/IEHT caMoro TepBoro ¢dakysbreta mHbopmaruku.) Vimeercs
IIECT, HA KOTOPBIN HAZIETO HECKOJIBKO TUCKOB; HA30BEM €0 UCXOMHBIM. MBI XOTUM Tiepe-
MECTHTb BCe TUCKU Ha 11eJI€BOI IIECT, NCIIOIb3YSI ellle OINH BCIIOMOTATEIbHBII IIIeCT KaK
MEeCTO MTPOMEKYTOUHOTO XpaHeHus. [TpobaeMa B TOM, 4TO 3a OIMH XOJI MOKHO TiepeMe-
IIATh TOJBKO OJIUH JUCK; TIPY 9TOM HEJIb3sT KJIACTh GOJIBIININ MCK HA MEHBIITHIA.

B caemyiomem npuMepe TpUBEICHO PellieHne 3TOH 3a/1aui € UCITOJIb30BAHUEM CTe-
Ka. MbI OrpaHUYUJINCH TPEMSI IUCKAMHU, TIOTOMY UTO JIJIs1 IlepeMelnerus 64 KOMITbIoTe-
py norpeboBajrch Obl BEKa.

def towers(list)
while !list.empty?
n, src, dst, aux = list.pop
ifn==1
puts "llepeMemaeMm muck c #{src} uHa #{dst}"
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else
list.push [n-1, aux, dst, src]
list.push [1, src, dst, aux]
list.push [n-1, src, aux, dst]
end
end
end

list = []
list.push([3, "a", "c", "b"])

towers (list)

Bort uto HameuaTtaeT aTa mporpamMmma:

[lepeMemaeM OVCK C a Ha C
[lepemMemaeM OVMCK C a Ha b
llepememaeM OMCK C C Ha D
IlepemMemaeM OMCK C a Ha C
llepememaeM OMCK C b Ha a
llepeMemaeM OUCK C b Ha C

llepeMemaeM OMCK C a Ha C

KOHGLIHO, KJIaCCUYEeCKOE penieHme ITOU 3ala4 PEKYPCUBHO. HO, KaK MbI OTM€E€4daJIu,
TeCHas CBA3b MEKIY obonMu aJIropuTMaMu He JOJIKHA BbI3bIBATDh YAUBJIECHU, TaK KakK
UL PEKYPCUU IIPUMEHSAETCS HeBI/I,Z[I/IMHﬁ CUCTEMHBIN CTEK.

def towers(n, src, dst, aux)
if n==
puts "llepememaeM Ouck c #{src} Ha #{dst}"
else
towers(n-1, src, aux, dst)
towers(l, src, dst, aux)
towers(n-1, aux, dst, src)
end
end

towers(3’ |lal|, “C", ||b|l)

ITewyaTaeTcst TOUHO TAKOI sKe pe3yJisTaT. Bo3MOKHO, BaM OYI€T HHTEPECHO 3HATD, UTO
MBI «3aKOMMEHTAPUJIIH» TIPEJIOMKEHNUST, OCYIIECTBIISIONINE BBIBO/I, U CPABHUJIN BPEMSI Pa-
6otbr. HUKOMy He TOBOpHTE, HO PEKYPCUBHOE PEIIeHe 0KA3aIoch B iBa pas3a ObIcTpee!

9.2.4. bonee cTporasi peanu3auus oyepeamu

Mpb1 onipesiesinM ouepe/ib IPUMEPHO TakK e, KaK CTeK. Ec/IM Bbl XOTUTE 3alIUTUTHCS OT
HEKOPPEKTHOT'O JOCTyTa K CTPYKTYpe JaHHBIX, PEKOMEHyeM MOCTYIIaTh aHAJTOTMYHO.

class Queue

def initialize
@store = []
end
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def enqueue (x)
@store << x
end

bonee cnoxHsle CTPYKTYPbI AAHHBIX

def dequeue
@store.shift
end

def peek
@store.first
end

def length
@store.length
end

def empty?
@store.empty?
end

end

OTMeTHM, YTO KJIACC Queue UMeETCs B OMOIMOTeKe thread A MOALEPKKHA MHOIO-
MMOTOYHBIX TIporpamMMm. ViMeeTcst axke BapuaHT SizedQueue JIJIsi OPraHU3AIUN OYEPEN
OTPaHUYEHHOTrO Pa3Mepa.

B ynomMsgHyThIX KJ1accax MeTO/ibl UMEIOT KOPOTKUE UMeEHA: eng U deq. Y HUX €CTh
TaKKe CHHOHUMBI push U pop, YTO JJUYHO MHE KAJKETCST HEOTPABJAAHHBIM. JTO CTPYKTY-
pa nanubix FIFO, a ne LIFO, To ecTh UMeHHO O4YepEe/b, a He CTEK.

Pasymeercst, Kacc Queue B OUGIMOTEKE thread. rb 6e30MaceH OTHOCUTEIBHO II0TO-
KoB. EcJin Bbl XOTHTE peasin30BaTh TAKOIi JKe KJacc Stack, PEKOMEH/IYIO B3STh Queue B
KayecTBe OTHPaBHOI Touky. IToTpebyercs BHECTH He TaK MHOI'O U3MEHEHUI.

B nepBoM usgaHuy KHUTU ObLI JAJMHHBINA IIPUMEp, AeMOHCTPUPYIONUI paboTy ¢
ouepensimu. Ho, Kak 1 HEKOTOPbIE IPUMEPDI, KACAIOIUECS CTEKOB, OH ObLI UCKJIIOYEH
paay 5KOHOMWH MecTa.

9.3. llepeBbs

A ne yeudicy nuxozoa, nasepioe,
IToamy cmonv npexpachyio kax oepeeso.
Jcotic Kunmep, </lepesvsi»

B uHbopMaTHKe Waes epeBa CUMTaeTCss HHTYUTHBHO 0YeBHIHON (mpas/a, n3o6pa-
JKAIOTCST OHM OOBIYHO ¢ KOPHEM HAaBEPXY, a JUCThbAME cHU3Y). U HeMyapeno, BeIb B
IIOBCE/HEBHOM ’KM3HN MBI IIOCTOSIHHO CTAJKUBAEMCsI C MePapXUYeCKUMU JJaHHBIMMU:

1 Iep. 5. Denvamana. — Hpum. peo.
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reHeaJIOTHIeCKoe JPEBO, OPraHM3aMOHHAs CXeMa KOMIIAHUM, CTPYKTYPa KaTaJoToOB
Ha JIUCKeE.

TepMHUHOJIOT S, OIUCHIBAIONIAS J€PEBbsI, Gorata, HO IIOHSTh €€ JIErKO. DJIeMEHThI
JlepeBa Ha3bIBAIOTCS Y31aMU; BEPXHUIN UM CAMbI TIEPBBIN y3€J1 Ha3bIBAETCSI KOPHEBLIM
WK KopreM. Y y371a MOTYT ObITh 70MOMKIL, PACIIONOKEHHbIE HUKE HEro, a HeloCpe/-
CTBEHHBIE TIOTOMKI Ha3bIBAIOTCS OembMu WA QOUCPHUMU Y3AaMU. Y3eJT, He UMEOIIHi
MTOTOMKOB, Ha3bIBAETCST JIUCTNOBbIM WA TIPOCTO aucmom. IlommepeBo cocTONT U3 HEKO-
TOPOTO y3JIa ¥ BCeX ero moToMKOB. [Tocelnenue Bcex y3y10B fiepeBa (HapuMep, ¢ HeJbio
pacrieyaTKu ) HasblBaeTCst 06x000M depesa.

Hac 6yzyt unrepecoBath B OCHOBHOM JABOMYHBIE A€PEBbs, XOTS B IPUHIIHIIE Y3€JI
MOKET UMETD TIPOU3BOJIBHOE YHCJIO JieTeil. MbI oKaskeM, Kak co3/[aBaTh JIepeBo, 100aB-
JIATH B HETO Y3JIbl U BBITIOJTHATD O6XOI[. PaCCMOTpI/IM TaKyKe HEKOTOPbIE peajibHbIE 3a/1a-
YU, TIPU PENIEHUN KOTOPBIX UCTIOJIb3YIOTCS JIEPEBbSI.

OTMeTuM, 4To BO MHOTUX A3blkax, Hanpumep B C WK Pascal, 1epesbs peanusyor-
¢4 ¢ IIOMOIIBIO azpecHbIX yKasateseil. Ho B Ruby (kak u B Java) ykasaTeJeil Het, BMec-
TO HUX UCIIOJIb3YIOTCST CCHLIKY Ha OOBEKTHI, UTO HUUYTh He XYIKe, @ MHOTIA JasKe JIyJlIe,

9.3.1. Peanusaums fBOMYHOro Aepesa

Ruby mosBosisieT peannsoBaTh IBOUYHOE IepeBO pasHbiMu ciocobamu. Hamprmep, xpa-
HUTb 3HAUEHUS Y3JI0B MOJKHO B MaccuBe. Ho MbI mprMeHnM GoJiee TPauIinOHHBIN TTO/1-
XO0JI, XapaKTePHBIN JJIsT KogupoBaHust Ha C, TOIbKO YKa3aTeJ Il 3aMeHUM CChLIKaMU Ha
0OBEKTHL

YT0 HYKHO JiJIsI ontucanus [BoudHoro aepesa? [lonsTHo, 4To B KasKa0M y3Je 10J1-
JKeH OBITh aTPUOYT Uit XpaHEHHUsT JaHHbBIX. KpoMe Toro, B KaKIOM Y3Jie JI0JKHbBI ObITh
aTpuOyThHI IS CCBIIKK Ha JIeBoe U MpaBoe nozjepeso. Emje HeoOxoauM criocob BeTa-
BUTb HOBBI Y3€JI B IEPEBO U TIOJIYYNUTh XPAHAIILYIOCS B fiepese nHdopMmartuio. st ato-
r0 HaM MOTPeOYeTCsT 1Ba METO/IA.

B nepBoMm iepese, KOTOPOE MbI PACCMOTPHM, 9TH METO/bI OY/IYT PEATM30BAHbI He-
OPTOJOKCATBHBIM crtoco60oM. [To3sKe MBI PaCITUPUM KJIACC Tree.

B HEKOTOPOM CMBICJIE IEPEBO OTPEIETSIETCS AITOPUTMOM BCTABKU U CLIOCOOGOM 00-
xoxa. B Hamem nepsom npumepe (ueturr 9.1) Meros insert OyaeT OCyILECTBIATD M10-
HCK B JIepeBe «B IMUPUHY», TO €CTh CBEPXY BHU3 U cJieBa HampaBo. [Ipu aToM ruryOuHa
JIepeBa PacTeT OTHOCUTEJLHO ME/JIEHHO, H OHO BCET/Ia OKAa3bIBAETCsl COATAHCUPOBAH-
HBIM. MeTO/ly BCTaBKU COOTBETCTBYET MUTEPATOP traverse, KOTOPBIH 0OXOAUT AEPEBO B
TOM JKe TTOPSI/IKE.

NuctuHr 9.1. BcTaBKa U O6XOn OepeBa B WUPUHY

class Tree

attr_accessor :left
attr_accessor :right
attr_accessor :data

def initialize(x=nil)
@left = nil
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@right = nil
@data = x
end

def insert (x)

list = []

if @data == nil
@data = x

elsif @left == nil
@left = Tree.new(x)

elsif @right == nil
@right = Tree.new(x)

else
list << @left
list << @right

loop do

node = list.shift

if node.left == nil
node.insert (x)
break

else
list << node.left

end

if node.right == nil
node.insert (x)
break

else
list << node.right

end

end
end
end

def traversel()
list = []
vield @data

list << @left if @left != nil

list << @right if @right
loop do
break if list.empty?
node = list.shift
yvield node.data

list << node.left if node.left
list << node.right if node.right

end
end

end

items = [1, 2, 3, 4, 5, 6,
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1= nil
= nil

flepests I e

tree = Tree.new
items.each {|x| tree.insert (x)}

tree.traverse {|x| print "#{x} "}
print "\n"

# Illevataercs "1 2 3 4 56 7 "

Takoe /iepeBo He cannIKoM nHTepecHo. Ho oHO roguTest B KauecTBe BBeZIeHNS 1 (hyH-
JTaMEHTa, Ha KOTOPOM MO’KHO BO3BOJIUTD 3/[aHMC.

9.3.2. CopTpOBKa C NOMOLLbIO IBOMYHOIO AepeBa

[IBomunoe iepeBo 1mo3BoJgeT a(h(PEKTUBHO PEATM30BaTh COPTUPOBKY MTPOU3BOIBHBIX
nanubix. (I[Tpaszaa, eciu gaHHbIE YK€ OTCOPTHPOBAHbBI, OHO BBIPOKAAETCS B OOBIYHBII
CB3aHHbBIH crincok.) [IpuyuHa sicHa: Tpu Kask/loM CPAaBHEHWH Mbl UCKJIIOYaeM T10JIOBU-
HY MECT, B KOTOPbIE MOKHO TIOMECTHTH HOBBIN y3eJI.

XoTs B HaCTOAIIEe BPeMsI TAKOH CIIOCOO COPTUPOBKHU IPUMEHSIETCS PEIKO, 3HATD O
HeM He noBpeaut. Ko B sincrunre 9.2 ocHOBaH Ha MPebIIYIIEM IIPUMEPE.

JucTuHr 9.2. COPTMUMPOBKA C IIOMOUBI IOBOMYHOI'O OepeBa

class Tree
# IlpenrnonaraeTcs, 4YTO OINpeNesieHus B3STH M3 IIPEeIbHIymero IpuMepa. . .

def insert (x)
if @data == nil
@data = x
elsif x <= @data
if @left == nil
@left = Tree.new x
else
@left.insert x
end
else
if @right == nil
@right = Tree.new x
else
@right.insert x
end
end
end

def inorder ()
@left.inorder {l|yl yield y} if @left != nil
yvield @data
@right.inorder {|yl| yield y} if @right != nil
end
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def preorder ()
yield @data
@left.preorder {l|yl| yield y} if @left != nil
@right.preorder {ly| yield y} if @right != nil
end

bonee cnoxHsle CTPYKTYPbI AAHHBIX

def postorder ()
@left.postorder {ly| yield y} if @left != nil
@right.postorder {lyl yield y} if @right != nil
yield @data
end
end

items = [50, 20, 80, 10, 30, 70, 90, 5, 14,
28, 41, 66, 75, 88, 96]

tree = Tree.new

items.each {|x| tree.insert(x)}

tree.inorder {|x| print x, " "}
print "\n"

tree.preorder {|x| print x, " "}
print "\n"

tree.postorder {|x| print x, " "}

print "\n"

# IleyaTaeTcs:

# 5 10 14 20 28 30 41 50 66 70 75 80 88 90 96
# 50 20 10 5 14 30 28 41 80 70 66 75 90 88 96
# 5 14 10 28 41 30 20 66 75 70 88 96 90 80 50

9.3.3. Ucnonb3oBaHMe ABOUYHOIO AepeBa KaK CpaBoYHOM TabnuLbl
HyCTb JIEPEBO yIKE OTCOPTHUPOBAHO. TOI‘lIa OHO MOJKET CJIYKUTb HperaCHOﬁ CIIpaBO4-
HOﬁ Ta6]II/ILI€‘IL/,I; HaIrrpuMmep, JJId IMoncKa B C6aJIaHCI/IpOBaHHOM JiepeBe, CoeprKalieM M-
JIMOH Y3JI0B, moHago6utes He 6osee 20 cpaBaenmil (TryOmHa jepeBa paBHa Jorapud-
MY YHMCJIa Y3JI0B TIO OCHOBAHUIO 2). Y10oOBI TOUCK OBLI OCMBICJICHHBIM, TPEATOTOKNAM,
YTO B KaK/IOM Yy3JI€ XPAHUTCA HE KaKOe-TO O/THO 3HaU€HUE, a KJII0Y 1 aCCOITMNPOBaHHBIE
C HUM JIaHHDbIC.

[TouTu Bcerpa syuiiie UCIOJIb30BaTh B KAUECTBE CITPABOYHON TaGJIUITBI XA1IT UJTHU J1a-
XKe T8.6JII/ILly BO BHeIIIHEU 68.36 JaHHDbIX. HO BC€ paBHO IIPpUBE/IEM KOJIL:

class Tree

# IlpenmonaraeTcs, 4YTO OIpeNesieHrs B3STH U3 IIPEeIbHIymero IpuMepa. . .
def search(x)

if self.data ==
return self

flepests IIEEEEE

elsif x < self.data

return left ? left.search(x) : nil
else
return right ? right.search(x) : nil
end
end
end

keys = [50, 20, 80, 10, 30, 70, 90, 5, 14,
28, 41, 66, 75, 88, 96]

tree = Tree.new
keys.each {|x| tree.insert(x)}
sl = tree.search(75) # BozBpamaeT CCHIKY Ha y3eJ, comepxkamuii 75...

s2 = tree.search(100) # BozBpamaeT nil (He HalmeHO) .

9.3.4. NpeoOpa3oBaHue aepesa B CTPOKY MIM MacCUB

C IOMOIIBIO TEX JKe IPUEMOB, KOTOPbIE TIPUMEHSIOTCS AJIst 00X0/a A€PeBa, Mbl MOKEM
peo6pasoBarh €ro B CTPOKY MU B MaccuB. Huke Mbl BBIIIOIHSIEM 00X0 BO BHYTPEH-
HeM TIOPsi/IKe, XOTs Moo1e Obl 1 000 Ipyroil crocos:

class Tree
# IlpenmnonaraeTcs, 4YTO OINpeNesieHrs B3STH M3 IIPEeIbHIymero IpuMepa. . .

def to_s
n |:|l +
if left then left.to_s + "," else "" end +
data.inspect +
if right then "," + right.to_s else "" end + "]"
end

def to_a
temp = []
temp += left.to_a if left
temp << data
temp += right.to_a if right
temp

end

end
items = %w[bongo grimace monoid jewel plover nexus synergy]

tree = Tree.new
items.each {|x| tree.insert x}
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str = tree.to_a * ","

# str is now "bongo,grimace,jewel,monoid,nexus,plover,synergy"

arr = tree.to_a

# arr pasBHO:

# ["bongo", ["grimace",[["jewel"], "monoid", [["nexus"], "plover",

# ["synergy"]]]]]

()TMBTHM1QTOFHy6HHaINHDKGHHOCTHJIOquaKHHeHXHIMaCCHBapaBHaFHY6HH€He-
peBa C KOpHEM B TOM Yy3Ji€, C KOTOPOI'0 Mbl HadaJIn O6XOI[. LITO6bI IOJIYUYUTb IJIOCKUI
MaCCHB, MOJKETE BOCIIOJIb30BaThCIA METO/IOM flatten.

9.4. 'padnl

Ipaghom Ha3BIBAETCSI MHOKECTBO BEPIIHH, TIPOU3BOJILHBIM 00Pa3OM COEIMHEHHBIX JAPYT
¢ apyroM. (JlepeBo — vacTHbIi caydaii rpada.) He Gynem caummkom yriaybisthest B 9Ty
TeMY, TOCKOJIbKY T€OPHUS U TEPMUHOJIOTHS BeCbMa CJ0KHBL. OueHb CKOPO MBI TIepelin
6b1 OT MHGOPMATUKH B 06JIACTH YHCTON MAaTeMATUKH.

U Bce ke y TpadoB ecTh HEMAJIO MPAKTHUYECKUX TPHI0KeHN. BosbMuTe 06bIdHy 0
JIOPOKHYIO KapTy, Ha KOTOPO ropojia COe/IMHEHbI CKOPOCTHBIMU MaruCTpasaMy, Uin
nevyatHyro miary. To u apyroe yanoOHO MPeACTaBIsATh B Bue rpados. KoMnboTepHYIO
CeTh TOKE MOJKHO OTHCATH B TEPMIHAX TeOPUH rpacdoB, OYAb TO TOKATbHAS CETh U3 He-
CKOJTBKUX JIECSITKOB MAITMH UJIW Bech VIHTEpHET, HACUMTHIBAIOINIT MUJIJIMOHBI Y3JI0B.

[Tox rpachoM MbI OOBIYHO TIOHUMAEM HeopueHmuposanivii zpag. Ilonpocty ToBo-
Ps1, B HEM He [TPOCTABJIEHbI CTPEJIKK Ha COCMHUTEBHBIX JIUHUSAX; JIBE BEPIIUHbI OO
coerHeHbl, 1160 HeT. Mexay TeM B opuenmuposaniiom zpagde (opepaghe) Moryt ObiTh
<YJIUIIBI C OJIHOCTOPOHHUM /IBUKEHUEM»; U3 TOTO, UTO BEPILMHA X COEJMHEHA C BEPILIU-
HOI1 y, He CJIe/lyeT, uTo BepHo 1 obparHoe. Hakowerr, Bo 836ewentom zpage pebpam MosK-
HO HazHayaTh Beca. Hampumep, Bec MOKET BBIPasKaTh «PaCCTOSTHAE» MEKY BEpIIMHA-
MU. MBI OTPAaHUYUMCS TOJBKO ATUMHU OCHOBHBIMU BUIAMU IPadoB; MHTEPECYIOMETOCS
YUTATEIST OTCHIIAEM K MHOTOUUCIEHHBIM yueOHUKaM UH(HDOPMATHKH U MATEMATUKH.

B Ruby, kak u BoO MHOTHX IPYTHX SI3bIKAX, IPad) MOKHO MIPEICTABUTH PA3HBIMU CIIO-
cobamu, HAITPUMEP B BUJIE HACTOSIIIEH CETU B3aMMOCBSI3aHHBIX OOBEKTOB WU B BUJIE
MaTPHIIbI, B KOTOPOU XpausaTest pebpa rpada. Mbr paccMoTpuM 06a criocoba u Ha TipH-
Mepax MoKakeM, Kak MOJKHO MaHUITYyJIMPOBaTh rpadamu.

9.4.1. Peanusauus rpada B Buge MaTpuLbi CMEXHOCTH

HwxenpuBeieHHBIH TpUMeEp OCHOBAH Ha ABYX Npeabiaymux. B muctuare 9.3 HeopreH-
TUPOBAHHBIN Tpac peasn30BaH B BUIE MATPUITBI CMEKHOCTH C TOMOIIBIO KTACCa ZArray
(cM. paszen 8.1.26). 1o HYKHO ISt TOTO, YUTOOBI HOBBIE HJIEMEHTHI IO YMOJTYAHUIO 10~
syuasnu 3Hadenue (. Takke Mbl yHacse10Bau Kjaaccy TriMatrix (ecm. pasaen 8.1.7), uro-
GBI OJIYYUTh HIZKHETPEYTOJNBHYIO MATPUILY.

NIuctuer 9.3. MaTpuila CMEXHOCTU

class LowerMatrix < TriMatrix

def initialize

[pads

@store = ZArray.new
end

end

class Graph

def initialize(*edges

)

@store = LowerMatrix.new

@max = 0
for e in edges
e[0], e[l] = e[l]
@storel[e[0],e[1]]
@max = [@max, e[0
end
end
def [](x,y)
if x > vy

@store[x,vy]
elsif x <y
@storely,x]
else
0
end
end

def [1=(x,y,V)
if x >y
@store[x,y]=v
elsif x < vy
@storely,x]=v
else
0
end
end

def edge? x,y
X,y =y, x if x < vy
@store[x,y]==1

end

def add x,y
@store([x,y] =1
end

def remove x,y
X,y =y, x if x < vy

, el
=1
1, e

0] if e[l]

[1]] .max

> e[0]

L] ]275]
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@store[x,y] = 0
if (degree @max) == 0
@max -= 1
end
end

bonee cnoxHsle CTPYKTYPbI AAHHBIX

def vmax
@max
end

def degree x
sum = 0
0.upto @max do |1l
sum += self[x,1]
end
sum
end

def each_vertex
(0..@max) .each {|v| yield v}
end

def each_edge
for v0 in 0..€@max
for vl in 0..v0-1
yvield v0,vl if self[v0,vl]==
end
end
end

end

mygraph = Graph.new([1,0],[0,3],[2,1],[3,1],(3,2])

# HamedyaTaTb CTeIeHM BCex BepmuH: 2 3 2 3.
mygraph.each_vertex {|v| puts mygraph.degree(v)}

# HamedaTaTb CIIMCOK pebep.

mygraph.each_edge do la,bl
puts " (#{a}, #{b})"

end

# YmanuTs omHO pebpo.
mygraph.remove 1,3

# HamedyaTaTb CTeNeHM BCeX BepmmH: 2 2 2 2.
mygraph.each_vertex {|v| p mygraph.degree v}

Tpacps IIEEmEZ

OTMGTI/IM, YTO IIpUBEJICHHAA BBIIIC peasn3als HE JOITyCKaeT p666p, BEAyIIUX N3
HEKOTOPOTIO y3J1a B HETO JKeE. KpOMe TOTO, /IBa y3Jla MOTYT 6I)ITI) COe/IMHEHbI TOJIBKO O/1-
HUM peGpoM.

Mol 1103B0JIsIEM 3a/[aTh HaYalbHbII cocTaB pebep, lepeaaBas napbl B KOHCTPYKTOP.
Kpome Toro, MOKHO 100aBJIsITh U yAAIATh pebpa, a TakKe TPOBePsATh Haanune pebpa
MEIRAY ABYMS BEPpHIMHaAMM. MGTO,ZI vmax BO3Bpallla€T BEPHINHY C HaI/I60]II)HII/IM HOMeE-
POM. MeTOI[ degree BbIUUCJILET CTEIIEHD YKaSaHHOIjI BEPHINHDBI, TO €CTb KOJINMYECTBO HUC-
XOZSIIUX U3 Hee pebep.

I{aKOHeH,HLHHOTCHzn%lHTepaTOpaeach_vertexIIeach_edge,KOTOpbKﬁHOSBOHHKTF
nepebpaTh Bee BEPHIMHBI U Bee pebpa COOTBETCTBEHHO.

9.4.2. fiBngetcs nm rpad CBA3HLIM?
He Bce rpadsi csiznbie. Horma Het criocoba «106paThest U3 OAHON TOYKHU B APYTYIO»,
TO €CTh MEK/LY IBYMSI BEPIIMHAMU HET HUKAKOTO My TH, COCTABIEHHOTO u3 pebep. Ces3-
HOCMb — TO BaXKHOE CBONCTBO rpada, ero HaJlo YMeThb BbIUKUC/IATh. B cBsg3HOM Tpade
Jir00ast BepIInHA JOCTHKIMA U3 JTI060I APYTOil.

He Gynem 00bsCHATH IPUHIUITI PaOOThI AITOPUTMA, HHTEPECYIOLIMIACS YUNTATEb MO-
JKeT HallTH onucanue B J000M KHUTe 110 JUCKpeTHON MareMaruke. Ho B jmcrtunre 9.4
HpUBeIeHa ero peaausaius Ha Ruby.

NMucTuxHr 9.4. BHSACHEHUE TOI'O, ABISETCS NU rpad CBABHEM

class Graph

def connected?

X = vmax
k = [x]
1 = [x]

for 1 in 0..@max
1 << 1 if self(x,i]==

end
while !k.empty?
vy = k.shift

# Temnepnb umeMm Bce pebpa (v,z).
self.each_edge do |a,bl
if a==y || b==y
z = a==y ? b : a
if !l.include? z
1 << z
k << z
end
end
end
end
if l.size < @max
false
else
true
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end
end
end

bonee cnoxHsle CTPYKTYPbI AAHHBIX

mygraph = Graph.new([O0,1], [1,2], [2,3], [3,0], [1,3])
puts mygraph.connected? # true
puts mygraph.euler_path? # true

mygraph.remove 1,2
mygraph.remove 0,3
mygraph.remove 1,3

puts mygraph.connected? # false

puts mygraph.euler_path? # false

B npumepe yroMsiHyT METO/T euler_path?, ¢ KOTOPBIM MBI €lile He BCTpevasinch. On
otpeziesieH B paszene 9.4.4.

Mo:kHO ObLIO ObI YCOBEPIIEHCTBOBATH 3TOT AJTOPUTM, TaK YTOObI OH HAXOIMJI BCE
CBSI3HBIE KOMITIOHEHTBI HECBsI3HOTO Tpada. Ho MbI He cTanem aToro esiaTh.

9.4.3. EcTtb nin B rpade 3inepoB umukn?

Hem maxoti ompacau mamemamuxii, CKOIb 420010 abCmpaxmHotl,
KOMOPas Co 8pemenem ne Hauaa 6ot NPUMEHeHUs 6 PealbHOTL HCUSHIL.
Huxonait Tobauescxuii

WNHuorza Hy:KHO 3HATBH, €CTh Jiu B rpade ailiepos yukl. TepMIH CBI3aH ¢ MATEMATHKOM
Jleorapaom DiiJiepoM, KOTOPBI OCHOBaAJI 00JIaCTh TOMOJIOTHI, 3aHUMAIOIIYIOCS 9THM
BorpocoM. (Tpadbr, 0braatonie TaKUM CBOUCTBOM, HAa3bIBAIOT WHOT/IA YHUKYPCUBHL-
Mit, TOCKOJIBKY UX MOKHO HAPUCOBATh HE OTPBIBAs KapaH/alia OT GyMaru u He TPOX0-
1 IBAKIBI II0 OLHOMY U TOMY Ke peGpy.)

B nemenikom ropojie Kennrcbepr 6611 octpos nocepeaute pekn. C aBymst Gepera-
MW OCTPOB CBSI3BIBATIO CEMb MOCTOB. [OposKate XOTeIu 3HATh, MOKHO JIH 0O0UTH TOPOJT
Tak, LITO6bI HO6BIBaTb Ha Ka’K/IOM MOCTY POBHO O/TMH Pa3 U BEPHYTHCA B UCXOAHYIO TOY-
Ky. B 1735 romy diisiep mokasaii, 4T0 9T0 HEBO3MOYKHO. JTa KJIACCUIECKasT 3ajiava CTaja
nepBoil mpobiemMoii Teopun rpados.

Kax wacTto 6bIBaeT B JKU3HU, PEllleHNe KasKeTCst TIPOCTHIM, KOT/la OHO HaiineHo. Oka-
3aJ10Ch, YTO JIJIsI CYIECTBOBAHYsI B Tpade ailepoBa IIKIa HeOOXONMO ¥ JI0CTATOYHO,
'-ITO6I)I BC€ BEPHIMHBI UMEJIN YETHYIO CTCIICHD. Bor KOpOTKI/IfI KOZ, HpOBepHIOH_[I/If/,I BbI-
MTOJTHEHHE 3TOTO CBONCTBA:

class Graph

def euler_circuit?

Tpacps IIEEEED

return false if !connected?
for i in 0..Gmax
return false if degree(i) % 2 != 0
end
true
end

end

mygraph = Graph.new([1,0],10,3],[(2,1],[3,1],(3,2])
flagl = mygraph.euler_circuit? # false
mygraph.remove 1,3

flag2 = mygraph.euler_circuit? # true

9.4.4. EcTb nn B rpade 3inepos nyTb?

Jiinepos nymsv M 3UITEPOB MUKJ — pazHbie Beni. CI0BO «IUKJI» MOAPa3yMeBaeT, YTo
HY’KHO BEPHYTHCS B UCXOAHYIO TOUKY. A HATMUHNE TIYTH MPE/IOJIATAET, YTO HY/KHO JIHIID
MOCETUTH KAJKYIO BEPIIUHY POBHO OJIH pa3. B cieyiomnieM ¢pparmenTe 1eMOHCTPUPY-
€TCS1 HTO PA3JINYUE:

class Graph

def euler_path?
return false if !connected?
odd=0
each_vertex do |
if degree(x) %
odd += 1
end
end
odd <= 2
end

x|
2 ==1

end

mygraph = Graph.new([0,1],(1,2],[1,3],12,3],[3,0])

flagl = mygraph.euler_circuit? # false
flag2 = mygraph.euler_path? # true

9.4.5. UHcTpymeHTbl Ang pabotsi ¢ rpadamu B Ruby

B COO6III€CTB€ I10JIb30BaTe e Ruby N3BECTHO HECKOJIbKO TAKNX MHCTPYMEHTOB. OHu
B 6OJII>I_HI/IHCTB€ CBOEM MMEIOT OTpaHUYCHHYIO (byHKI_[I/IOHaJIbHOCTI) " npe/iHa3sHa4Y€Hbl
11 pPabOThI ¢ OPUEHTUPOBAHHBIMU WJIM HEOPUEHTUPOBaHHBIMU rpadamu. Iloummre
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o1 nHCTpyMeHThI B apxuBe RAA (http://raa.ruby-lang.org) niu Ha caiite Rubyforge
(http://rubyforge.org). Hasbisaiorcst onu kak-1o Bpoge RubyGraph, RGraph, GraphR
1 110 GOJIBIIEH YaCTH €eImle He JIOCTUTIIN 3PETIOCTH.

Ecui Bac nHTEpecyet Beaukosenubiil maker GraphViz, kotopsiii ymeer mpecras-
JIITh CJIOJKHBIE Tpadbl B BU/E M300paskeH Il MM TPOrpaMM Ha sisbike Postscript, To
K HEMY eCTh 10 MeHbIeil Mepe ABa paborocrnocobHbIx nuTepdeiica. Ecth maxe sme-
MEHT YIIPaBJIeHUs GnomeGraphwidget, KOTOPBIH, €CJIU BEPUTH TOKYMEHTAIIH, <MOXKHO
UCTIOTB30BATD B TIPIIOKeHUsIX Ruby Gnome /17151 reHepnpOBaHyst, BU3YATH3AI[IH U Ma-
HUTyIUpoBanust rpacdamu». Mbl ero, BIpoYeM, He U3yJaJin; TOKa ellle He BLIIIA JakKe
oburmaTpHast anbda-Bepcusi.

Kopoue roBopst, 1oTpebHOCTD B MOAOOHBIX WHCTPYMEHTAX MOKET BO3HUKHYTh. B
TAKOM CJIydae s MPU3BIBAK0 BAC HAIMCATh COOCTBEHHBIN MHCTPYMEHT WJIM TIPUCOEIN-
HUTBCS K KaKOMY-HUOYL CyIecTByoneMy mpoekty. Ecan paborars ¢ TpacdaMu cra-
HET J0CTATOYHO MPOCTO, TO MBI eIe Oy/IeM HeI0yMeBaTh, Kak PaHbIie MOTJIN 6e3 HUX
obxoauThes!..

bonee cnoxHsle CTPYKTYPbI AAHHBIX

9.5. 3aknioueHue

MbI TO3HAKOMUITHCH ¢ KTaccoM Set B Ruby, a Taxske ¢ HECKOTBKUME TIPUMEPAMHU /10~
MOPOIIECHHBIX» CTPYKTYP JaHHBIX. MbI BUIC/IN, KAK MOXKHO CO3/IaBaTh CJI0KHbBIC CTPYK-
TYPbI JAHHBIX ITyTeM HACJIE/IOBAHMS CYNIECTBYIONIEMY KJIACCY WJIN OTPAHUYEHHOTO Jie-
JIETUPOBaHUs, KOI/la 9K3eMILIAP CYLIeCTBYIOUIEro Kacca MHKAIICYJIUPYeTCs B HOBOU
crpykrype. Takske 6bITH PaCCMOTPEHBI H300peTaTENbHbIE CTTOCOObI XPAHEHUST TAHHBIX,
NPUMEHEHUST PA3IUYHBIX CTPYKTYP JaHHBIX U CO3/[aHUsA UTEPATOPOB JJIs 00X0/1a TAKKUX
CTPYKTYP.

Mbr yaeman BHUMaHIE CTEKaM M OYepeisiM U CITocodaM X MCIONb30BAHUST 1T
perenus 3aad. Kpome Toro, OKUHYIH GETIBIM B3TJISAZIOM JA€PEBbBs 1 TPA(BI.

B ciaiepytonieii rimaBe Mbl cHOBa 3aliMeMcsl MAHUITYJIMpoBaHueM ganubiMu. Ho ecin
JIO CUX TIOp HAC WHTEPECOBAJIO XpaHeHHe 00HEKTOB B OCHOBHON MAMSITH, TO TEIIEPh MbI
ob6paTuMcst K BCIIOMOTaTeIbHOM TTaMSITH, TO ecTh (haiiiam (M BBOLY,/BBIBOLY B 001IeM),
6azaM TaHHBIX 1 YCTONYUBBIM OOBEKTAM.

Fnasa 10. Beoa/BbiBoa M XpaHEeHMEe AAHHBIX

Ha wucmom oucke moxcno uckamo 6eckoneuno.
Tomac B. Cmun mraowuii

BorurciuTebHble MAIIMHBL XOPOIIHU [IJisk BBIYUCAEHWIT. B 910l TaBTOMIOrMN GOJIBIIE
CMBICJIA, YeM KaXKeTCsl Ha MepBbIil B31isAA. Ecau 6bl iporpamMa ToJibKo moTpebssiia
[POIIECCOPHOE BPEMS JIa M3Peika o6paliaiach K ONepaTuBHON MaMATH, JKU3Hb ObLIa
ObI Ky1a IpoIe.

Ho ot koMTbI0TEpa, 3aHATOTO HCKIIOYUTETHHO COOOH, MaIo ToJKy. Pamo nin mos-
HO TIPUIETCS TIOJTydaTh MH(MOPMAITNIO U3BHE U OTIIPABJISATDL €e BO BHEITHUN MUP, U BOT
TYT-TO ’KU3HD IIepecTaeT Ka3aTbCs MEIOM.

EcTb HeCKOTBKO (haKTOPOB, 3aTPYAHSIONINX BBO//BBIBO/I. BO-TIePBBIX, BBO/ U BHI-
BOJI — COBEPIIEHHO Pa3HbIe BEIIH, HO OOBIYHO MBI MBICJIEHHO 00berHsIeM X. Bo-BTO-
PBIX, OTIEpaIii BBO/Ia/BbIBOIA CTOJIb K€ Pa3HOOOPa3HbI, KaK 1 MUP HACEKOMBIX.

Vcropust 3HaeT Takue yCTPOUCTBA, KaKk MarHUTHbIe Gapabatbl, mepdoseHTbl, Mar-
HUTHBIE JIEHTBI, TIepOKAPTHI U TeseTaidnbl. HekoTopbie NMeN MeEXaHNYeCKIe JIeTaH,
Apyrve ObLIN 3IEKTPOMATHUTHBIME OT Hayajaa 1 10 KoHIa. OHU MO3BOJISLIN TOJHKO
CUNTBIBATh MHGOPMAIIMIO, IPYTHE — TOJILKO 3alIMChIBATh, @ TPETbU YMEJIU JlejaTh U TO
u ipyroe. Yactb 3aMCHIBAIOIIAX YCTPONCTB MTO3BOJISIIA CTUPATh JIAHHbBIE, IpyTras — HET.
Ot GbLIH TPUHITUITHATIBHO TTOCTIEI0BATETBHBIMHE, JAPYTHE IOMYCKAIN TPOU3BOJIBHDII
nocryi. Ha mHBIX yeTpoiicTBax HHGOPMAITUSI XPAaHUIACh TOCTOSIHHO, JAPYTHE ObLII SHEP-
rozaBucuMbiMU. HexoTopbie TpeGoBaIi 4e0BEYeCKOTO BMEIIATEbCTBA, APYTUe — HET.
Ectb ycTpoiicTBa CHMBOJIBHOTO ¥ GJIOYHOTO BBOZA/BbIBOAA. Ha HEKOTOPHIX GJOUHBIX
YCTPOICTBAX MOKHO XPAHUTH TOJIBKO GJOKH MOCTOSAHHON JUIMHBI, IPYTHE JIOTYCKAOT 1
nepeMenHyio Hy 60ka. OHY yeTPOHCTBA HAIO IEPUOANYECKH OTTPATITHBATE, IPYTHE
VIIPABJIAIOTCS MTpepbIBaHUAMM. [IpepbIBaHNa MOKHO PEaIM30BATD AllIAPATHO, TPOTPAMM-
HO WM cMelaHHbIM 06pasoM. Ecth OydepusoBatHblii v HeOyhepu3oBaHHbII BBOJ/BbI-
BOJI. BbIBaeT BBO//BBIBOJI ¢ OTOOPAKEHUEM HA TTAMSITh U KAaHAJIBHBIIA, a ¢ TIOSIBJIEHHEM
TaKUX OIePalMOHHBIX crcTeM, Kak UNIX, Mbl y3Hamu o6 yCcTpolicTBax BBOAA/BBIBOAA,
oTOOpaKaeMbIX Ha aJIeMeHTBI (hailIoBOI crcTeMbl. [IporpaMMUpoOBaTh BBOJI/BBIBOJL J10-
BOJIMJIOCH HA MAIITMHHOM SI3bIKE, Ha sI3bIKE acceMOJIepa 1 Ha sI3bIKaX BHICOKOTO YPOBHsL. B
HEKOTOPBIE SI3bIKM MEXaHU3M BBOJIA,/BBIBOJIA ’KECTKO BCTPOEH, IPYTHE BOOOIIE He BKJIO-
YaroT BBOJI/BBLIBOJL B crieluKanmio A3bika. [Ipuxoanaoch BBITIOTHATD BBOJ,/BBIBOJL C
TIOMOIIIBIO TTO/IXOIATIIETO ApaiiBepa MM YPOBHS abCTPakIni 1 6e3 OHOTO.

Bo3MoskHO, BCe 3TO MTOKA3aJI0Ch BAM XaOTUYHBIM HATPOMOSKCHIEM PAa3HOPOIHbIX
(hakTOB; eciu Tax, Bbl aGCOMOTHO TpaBbi!.. OTYACTH CITOKHOCTH TPOUCTEKAET M3 CaMOil
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MIPUPOJIBI BBOJIA,/BBIBO/IA, OTYACTU HTO PE3YJIBTAT KOMITPOMICCOB, PUHSITHIX TIPU MTPO-
€KTUPOBAHNM, a OTYACTH CJIC/ICTBUE HACJIENS TIPOILJIBIX JIET, YCTOSBIIMXCS TPAIUIUT
1 0COOEHHOCTEH PA3IMYHBIX I3BIKOB 1 OTIEPAIIMOHHBIX CUCTEM.

Beox/BeiBozt B Ruby citosken, motomy 4To o coxken B mpunnuie. Ho MbI cTapa-
JIUCD OIIMCATD €r0 KaK MOKHO IIOHATHEee U II0Ka3aTh, I/l U KOr/la CTOUT IIPUMEHSTD pa3-
JINYHBIE TTPUEMBI.

B ocuoBe cucrembl BBOJa/BbiBOIa B Ruby seskut irace 10, KOTOPBIN orpeesis-
eT ToBeJIeHNe Beex omepaliii BBoa,/BbiBoga. C HIM TeCHO CBsA3aH (M HACTEAYeT eMy)
KJacc File. B kyace File BJIOXKEH KJacc Stat, MHKAINCYJMPYIONIMH pa3jinyHble cBejie-
Hus o Gaiisie (HarpuMep, pa3perieHns 1 BpeMeHHble NITaMITbl). MeTozibl stat u 1stat
BO3BpaIIaOT 00BEKTHI THIIA File: : Stat.

B Mopysie FileTest Tak:ke €CTh METOIBI, TIO3BOJISIONIIE OMPAINBATE TPAKTHYCCKH
Te ke cBoicTBa. OH MOJMENTNBAETCS K KJIACCY File, HO MOXKET UCIOJB30BATHCA M Ca-
MOCTOSITEJIBHO.

Haxonerr, MeTo/ibl BBOJIa,/BbIBO/IA €CTh U B MOJIyJie Kernel, KOTOPBIN MO/MENTUBA-
eTcsl K KJTaccy Object (TPEIKY BCEX 0OBEKTOB, BKIOYASA U KIACCHI). ITO TIPOCTHIE TIPO-
IIe/Ly Pbl, KOTOPBIMY MBI TIOJTh30BATICH HA TIPOTSIKEHWH BCEl KHUTH, HE [yMasi O TOM, OT
UMEHU KaKOTO 0GHEKTA OHM BBI3BIBAIOTCSL. 110 yMOTYaHMIO OHU HACTPOEHBI Ha CTAHIAPT-
HBII BBOJL M CTAH/ITAPTHBIN BBIBOJI.

[Tonayasmy MoXKeT 1MoKa3aTbCs, 4TO 3TO Xa0TUUECKOE XUTPOCIIJIETCHIE ITePeKPbIBa-
foteiicst pyHKIMoHaIbHOCTH. HO B Kaskiblit MOMEHT BpeMeHHU BaM HeOOXO MM JIUIIb
HeGOJIbIIIAs YaCTh BCErO KapKaca.

Ha 6ouee Boicokom yposre Ruby mpeziaraer MexaHu3mbl, MO3BOJISIONINE CETATH
00BEKTHI yCTONUMBBIMU. MeTo/T Marshal peaiu3yer IPOCTY0 CEPUATM3AUI0 00bEKTOB;
OH JI)KUT B OCHOBE GoJiee H30IMPEHHON OGHOIMOTERN PStore. MbI BKITIOUIIIN B 3TY TJIa-
By u 6ubmorexy DBM, xoTs ona ymeeT paboTarh TOJbKO CO CTPOKAMHU.

Ha camoM BBICOKOM yPOBHE BO3MOKEH MHTep(deiic ¢ cucTeMaMu yipaBieHust 6asa-
M1 TaHHbIX, Hamprumep MySQL win Oracle. Dta Tema HACTOTBKO CIOKHA, UTO € MOIK-
HO Ob1JI0 ObI TOCBSATUTD OJIHY UJIH JIA5Ke HECKOIbKO KHUT. M bl OrpAaHUYUMCSI JIUIIb KPAT-
KM BBe/IeHHEM. B HEKOTOPBIX cirydasx OYyT JaHbl CCHIIKM HA ADXUBBI B CETH.

Bson/BbiBOA M XPOHEHME AAHHBIX

10.1. daiinbl 1 KaTanoru

[Mox gaiinom mbl 06BIYHO, XOTST ¥ He Beerja, onnMaeM daiin Ha aucke. KoHuernius
(aiina B Ruby, kak u B ApyTHX sI3bIKaX, — 9T0 TOMIE3HasT abcTpakiyst. [oBOps «kamanozs,
MBI [IO/IPa3yMeBaeM KaTaJior Wi manky B cMbicie, mpuastom B UNIX 1 Windows.

Kiace File TecHO ¢Bg3aH € KJIaccoM 10, KOTOpoMmy HacsenyeT. Kiace Dir ¢Bsasan ¢
HUM He TaK TeCHO, HO MbI PEIIIUJIN PACCMOTPETH (DailiIbl U KaTaJ0r BMECTE, TOCKOJIbKY
MEK/ly HUMU UMeEeTCSl KOHIIeNITyaslbHas CBA3b.

10.1.1. OTkpbiTHE 1 3aKpbiTHE ¢aitnos
Meroj Kjacca File.new, CO3JAIONUMI HOBbII OObEKT File, TaKiKe OTKpbIBaeT (haiil.
[TepBbIM TapaMeTpoM, eCTECTBEHHO, SIBISIETCST NMsI (haiiia.

Heobsi3aTebHBII BTOPOIT TTApaMETP HA3BIBAETCS CIMPOKOU YKAZAHUS PENCUMA; OH TO-
BOPHUT, KaK HY>KHO OTKPbIBATh (haiisl — /715t uTeHus, 171 3anucy u T.71. (Ctpoka ykazaHus
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pPeXnMa HE MMEET HIYEro O6LH€FO C paSpeH.IeHI/IHMI/I.) ITo YMOJTHaHUIO TIPETIoiaracTca
PEXUM "r", TO €CTb TOJIBKO YTCHUE. Hwmxe ITOKa3aHO, KaK OTKPbIBATb (baﬁ]lbl JJIA 9Te-
HUA W 3aIIMCH.

Dainbl 1 kaTanoru

filel = File.new("one") # OTKPHEITH OIS YTEHUS.

file2 = File.new("two", "w") # OTKPHTE OJIS BaIUCHK.

EcTb Takke pazHoOBUHOCTH METO/IAa new, IIPUHUMAIONIASA TPU TapaMerpa. B atom
cilydae BTOPOIi apaMeTp 3a/iaeT HayaibHble paspelienus as (aiiia (00bIYHO 3aIChI-
BaeTCs B BUJIE BOCBMEPUYHOI KOHCTAHThI), a TPETUil IIpecTaBiger coboii Habop (Jia-
roB, oObearHeHHbIX colo3oM VJIN. Darun 0603HaYaI0TCS KOHCTAHTAMM, HAIIPUMEp:
File::CREAT (co3/aTh (haiiJi, ecjii OH ellle He CYNECTBYET) W File: :RDONLY (OTKPBITH
TOJIBKO JIJIs uTeHus ). Takas hopma UCIOIb3YETCs PEIKO.

file = File.new("three", 0755, File::CREAT|File: :WRONLY)

B Bujie m1106€3HOCTH 10 OTHOIIEHUIO K OMEPAIUOHHOI CUCTEME U CPeJle UCIIOJIHE-
HUS BCETZa 3aKpblBaiiTe OTKpbIThIE Bamu (aiiibl. Eci dhaiin ObLa OTKPHIT A/ 3allUCH,
TO TO HE MPOCTO BEKJIUBOCTb, a CIIOCO0 MPEIOTBPATUTH MOTEPIO AaHHbIX. [ 3aKpbI-
Tud (aiina npeHazHaueH MeTO/[ close:

out = File.new("captains.log", "w")
# ObpaboTka odamna.. .
out.close

Nwmeetcs Takxke MeToz open. B mmpocreiinieii hopme 3T0 CHHOHUM new:
trans = File.open("transactions","w")

Ho METO/lY open MOKHO TaKyKe IepeaTb 6JIOK, n 3TO 60]166 HWHTEPECHO. Ecan 6]IOK
3a/laH, TO eMy B KaueCTBe IapameTpa rnepeaercst OTKPbIThI (aitr. MDaiis ocTaercst OT-
KPBITBIM Ha IPOTAKEHNN BCETO BPEMEHN HAXOK/ICHUWS B 6]101<e 1 aBTOMaTU4Y€eCKHN 3a-
KPbBIBAE€TCA IPU BbIXO/1€ N3 HETO. HpI/IMepZ

File.open("somefile","w") do |filel
file.puts "Crpoxra 1"
file.puts "Crpora 2"
file.puts "TpeThbs ¥ NIOCTEOHSS CTPOKA"
end
# Temnepn dailyl 3axpHT.

ITO UBSIHBIN c1T0c00 0beceynTh 3aKphITHE (haiiia Mo 3aBepIeHIH PadOThI ¢ HIIM.

K TOMY JK€ ITpr TaKOM 3aICH BECh KO O6pa6OTKI/I Q)afma COCPEAOTOYEH B OTHOM MECTE.

10.1.2. OGHoBneHue daiina
Yro0bl OTKPHITH (haiijl A1 YTeHHs U 3aIliCH, JOCTATOUHO A00aBUTh 3HAK ILIIOC (+) B
CTPOKY yKazanusg pexxuma (cm. paszaen 10.1.1):

f1 = File.new("filel", "r+")
# YreHue/zammchb, OT Hadana oOaiia.

f2 = File.new("file2", "w+")
# 4YTeHye/zammchb; ycCedb CYMECTBYmuy Qaii My CO3maTh HOBHI.
f3 = File.new("file3", "a+")

# 4YTeHue/zammchb; IMepenTy B KOHEIl CYmecTByomero oéaiia My CcO3maThk HOBHI.
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10.1.3. JonucbiBaHue B KOHew, paitna
LIT06I:I A0INCaThb /IaHHbIE B KOHEIL CYHIECTBYIOIIETO (1)8.171]13_, HYJKHO 3a/laTb CTPOKY YKa-
3aHus pexxuma "a" (cM. pasaen 10.1.1):
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logfile = File.open("captains_log", "a")

# [oOaBUTL CTPOKY B KOHEIl ¥ 3aKpPHTL dalil.

logfile.puts "Stardate 47824.1: Our show has been canceled."
logfile.close

10.1.4. Mpsamoii goctyn K dpainy
[lig urenus u3 daiiia B IpOU3BOIBHOM IMTOPSIJIKE, a He TTOCTIe[0BaTeNbHO, MOSKHO BOC-
MTOJTh30BATHCS METOJIOM seek, KOTOPBIH KJlacc File HacsaemyeT oT 10. [Ipore Bcero 1e-
peiiTu Ha GaliT B yKazaHHOI mo3uiinu. HoMep Mo3uInu OTCYMTHIBAETCS OT Havasa (aii-
Jia, MpUYeM CaMblii TepBbIi 6aiit Haxoaurcs B mozunuu 0.

# myfile comepxur cTpoky: abcdefghi

file = File.new("myfile")

file.seek(5)

str = file.gets # "fghir

Ecam Bce cTpoku B daiiie NMeOT 0JMHAKOBYTO JITUHY, TO MOSKHO TIEPEHTH cpas3y B
HavyaJsIo Hy>KHOH CTPOKH:

# IlpemdmnonaraeTcs, 4YTO BCE CTPOKM mMenT mmHy 20.

# Ctpoka N HaumHaeTcss ¢ Oanrta (N-1)*20

file = File.new("fixedlines")

file.seek (5*20) # llecTass cTpoka!

JlJ1s1 BBITIOJTHEHUST OTHOCUTEJIBHOTO TIOUCKA BOCIIOJIb3YITECHh BTOPBIM TTAPAMETPOM.
KoncranTa 10: : SEEK_CUR 03HAYaeT, 4TO CMeIeHHe 33/1aH0 OTHOCUTEJBHO TEeKYTIEeH 10-
3uyy (M MOKET ObITh OTPUIIATEIBHBIM ):

file = File.new("somefile")

file.seek (55)

file.seek(-22, IO::SEEK_CUR)

file.seek (47, IO::SEEK_CUR)

# Tozmums 55.
# Tosuums 33.
# Tosuums 80.
MosKHO TaK)Ke NCKaTh OTHOCUTEJIhHO KOHIla (1)3.171]13., B TaKOM CJj1ydae CMelleHrne Mo-
KeT 6bITb TOJIBKO OTpUIlaTE€JbHbIM:

file.seek(-20, IO::SEEK_END) # IBamuaTh 0aMTOB OT KOHIA daiia.

EcTb etiie 1 TpeThst KOHCTAHTA T0: : SEEK_SET, HO 3TO 3HAYEHUE 110 YMOJIYAHUIO (T10-
HCK OTHOCUTEJIbHO Havasa (aiiia).

Metox tell Bo3BpallaeT Tekyllee 3HayeHue o3uluy B daiije, y Hero eCTb CMHO-
HUM pos:

file.seek (20)

posl = file.tell # 20
file.seek (50, TIO::SEEK_CUR)
pos2 = file.pos # 70

Metoji rewind ycTaHaBIMBaET yKazaresb (aiiia B Havano. Ero nassanue («obpar-
Has 1IepeMOoTKa» ) BOCXOJUT KO BpeMeHaM HCI0Jb30BaHUA MATHUTHDIX JICHT.

JIJTs1 BBITIOJTHEHUST TIPSIMOTO JTOCTYTA (haiisl 4acTo OTKPHIBAETCS B peknMe 0OHOB-
JieHUsT (JUUIST YTEHUS ¥ 3aIiCH ). DTOT PEsKUM 0O03HAYAETCST 3HAKOM + B Havyajie CTPOKU
ykazanus pexkuma (cum. pazzes 10.1.2).
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10.1.5. PaGorta ¢ sBOMYHbIMU dalinamu
Korga-To gaBHO mporpaMMucThl Ha s3bike C BKJIOYAJIN B CTPOKY YKa3aHUS pekuMa
CUMBOJT "b" IS OTKPBITUS (haiiya Kak aBonyHoro. (Bompekn pacrnpoctpaneHHOMY 3a-
GITY K IEHUIO, 9TO OTHOCUJIOCH U K paHHuM BepcusiM UNIX.) Kak npasuiio, 5Ty BO3MOK-
HOCTD BCe ellle IIO//IEP/KUBAIOT Pail COBMECTUMOCTH, HO CErO/IH C IBOMYHBIMU (Daiiia-
Mu paboTaTh He Tak CJI0KHO, Kak panbiine. Ctpoka B Ruby Mosker comepkats 1BondHbIE
JlaHHbIE, a JJIs1 YTEeHUS ABONYHOTOo (aiisa He HyKHO HUKAKUX CIIeIIUAJIbHBIX JIeHCTBUIA.

VckmoueHre COCTaBISIET CeMECTBO OTEpalMOHHbIX cructeM Windows, B KOTOPBIX
pasnmune Bee elie umeeT Mecto. OCHOBHOE OTJIMYHNE IBOMYHBIX (hailIoB OT TEKCTOBBIX Ha
9TOM MaaThopMe COCTOUT B TOM, UTO B IBOMYHOM PEKIME KOHEI CTPOKHU He peodpasy-
€TCsl B OJIMH CUMBOJI IIepeBo/ia CTPOKH, a IIPEJICTABJISIeTCs] B BUJIe TIapbl «BO3BPAT KapeT-
KU — TIepeBOJI CTPOKH». Elile 0/IHO BaYKHO OTIIMYNE — MHTEPIPETAINS CUMBOJIA control-Z
Kak KOHIA (haiia B TEKCTOBOM PEKUME:

# Cozmarh dain (B OBOMYHOM PEXRUME) .

File.open("myfile","wb") {[fl f.syswrite("12345\0326789\r") }

# ObpaTuTe BHMMaHMe Ha BoCbMepuuHoe 032 (7).

# UMTaTh Kak OBOWYHEN Oami.

str = nil
File.open("myfile","rb") {|f| str = f.sysread(1l5) }
puts str.size # 11

# UuTaTb KaK TEeKCTOBHIL daiil.

str = nil
File.open("myfile","r") {|f| str = f.sysread(1l5) }
puts str.size # 5

B caexytonem pparmenTe nokasaHo, 4to Ha matdopme Windows ciMBoJI BO3Bpa-
Ta KapeTKu He PeobpasyeTcst B IBOUUHOM PesKIMeE:

# BxomHOV daillyl COmepXUT BCETO OOHYy CTPOKy: CTpoxa 1.
file = File.open("data")

line = file.readline # "Ctpoka 1.\n"
puts "#{line.size} cumBOINOB."
file.close

# 10 cuMBOJOB.

file = File.open("data","rb")

line = file.readline # "Ctpoka 1.\r\n"
puts "#{line.size} cumBONOB."
file.close

# 11 cuUMBOJOB.

OTmeTnM, 4TO YIIOMSHYTBIN B KOJIe METO/l binmode MEPEKJIIOYAET TOTOK B JIBOUY-
HbIi pexxuM. [locsie mepektoueHns BEPHYThCS B TEKCTOBBIN PEKUM HEBO3MOIKHO.

file = File.open("data")
file.binmode



(28] | | ||

line = file.readline # "Crpoxa 1.\r\n"
puts "#{line.size} CMMBOJOB." # 11 cuMBOJIOB.
file.close
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ITpy HEOOXOAMMOCTH BBITIOJHUTH HU3KOYPOBHEBBIN BBOJ/BBIBOJI MOKETE BOCIIOJIb-
30BaThCS METOIAMHU sysread U syswrite. [lepBbIii MpUHMMAaET B KauecTBe TapamMeTpa Yic-
JIO TOAJIEKAIIMX YTEHHMIO GAiTOB, BTOPOIl IIPUHUMAET CTPOKY U BO3BPALIAET YHUCIIO 3a-
micanubIx Gaiitos. (Eciu Bbl HaYa M YNTATh M3 IIOTOKA METOAOM sysread, TO HUKAKHE
JPYrHe METO/bI KCI0JIb30BaTh He cieayer. Pe3ysbraTbl MOTYT ObITh HEIPEACKA3yeMBbL. )

input = File.new("infile")

output = File.new("outfile")
instr = input.sysread(10);
bytes = output.syswrite("3To TecT.")

OTMeTHM, 4TO METOJL sysread BO30YKIAeT UCKIIFOUEHIE EOFError IIPH MOIBITKE BbI-
3BaTh €ro, KOrjia JOCTUTHYT KoHell (aiiyia (HO He B TOM cJiydae, KOTJa KOHell daiijia
BCTPETHUJICS B X0/l YCIelHoit onepanuu urerns ). Oba MeToza BO30YKAAIOT UCKI0Ue-
HUe SystemCallError IIPU BOSHUKHOBEHNU onmoKn BBO/:[a/ BBIBO/IA.

I[Tpu paboTe ¢ JBOMYHBIMU JAaHHBIMI MOT'YT OKa3aThCs IIOJI€3HBI METOJ pack 13 KJIac-
ca Array U METOJ] unpack M3 KJjlacca String.

10.1.6. bnokuposka ¢daiinos

B Tex ornepanoHHbIX cucTeMax, KOTOPbIE MOJIEPKUBAIOT TAKYIO BO3MOKHOCTb, METO/]
flock KJIacca File Guiokupyer uin pasdiokupyer daii. BropbiM mapaMeTrpoM MOKeT
OBITb OJIHA M3 KOHCTAHT File::LOCK_EX, File::LOCK_NB, File: :LOCK_SH, File: :LOCK_
UN Wiv uX obbeiuHenre ¢ oMoIbio onepatopa MJIN. TlomsaTHo, 4T0 MHOTHE KOMOU-
HAI[MK He MMEIOT CMBICJIA; Yalle Bcero yrnorpebisiercs duiar, 3a/atomuii HeGJoKupyio-
U pesKuM.

file = File.new("somefile")

file.flock(File::LOCK_EX) # UckmoumTelbHAs OJIOKMPOBKA; HMKAKONM OPYTON
IpOIIeCC He MOXeT 0bpaTuThCsa K daiiry.
file.flock(File::LOCK_UN) # Pa36JI0KMPOBATE.

+£

file.flock(File::LOCK_SH) # Paspgensemas GJIOKMPOBKA (Opyrue
MPOIIeCCH MOTYT CIEeJaTh TO XKe camoe) .
file.flock(File::LOCK_UN) # Pa30JIOKMPOBATH.

=

locked = file.flock(File::LOCK_EX | File::LOCK_NB)
# IeTaeMcst 3abJI0KMPOBaTH Qanil, HO He NPUOCTaHaBIMBaAEM IIPOTPaMMy, eCIu
# He TONYyYMIIOCH; B TakoM Ciydae mepeMenHas locked OymeT paBHa false.

Jlist cemelicTBa omepaiinoHHbix cucteM Windows ata (hyHKIIMS He peai30BaHa.

10.1.7. NMpocroii BBOA/BbIBOA,

Bot yske 3HaKOMBI ¢ HEKOTOPBIMHU METO/IaMU BBOZIA,/BBIBO/IA 3 MOAYJIS Kernel; MBI BBI-
3bIBa/IM MX 03 YKazaHUs BbI3bIBAIOIIETO 00beKkTa. K HUM oTHOCATCS (DYHKIUU gets U
puts, a TaKKe print, printf u p (IIOCJEIHUI BbI3bIBAET METO/ 0OBEKTA inspect, YTOOBI
pacrievyararb €ro B OHATHOM JJIsI HAC BU/IE).
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Ho ectpb 11 ipyruie MeTOIbI, KOTOPBIE CIeAyeT YIIOMSIHYTh /171 TOJTHOTBL. MeTos putc
BBIBOZIUT o7iH cuMBOJL. (I1apHblit MeTO/I getc He peasM30BaH B MOJLyJie Kernel TI0 T€X-
HUUYECKUM TIPUYUHAM, OJJHAKO OH €CTh Y JII060T0 00beKTa Kiaacca 10). Ecim napamerpom
sBIIsIeTCs 00BEKT String, TO IEYATAETCs IEPBI CUMBOJI CTPOKU.
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putc (?\n) # BBHBECTM CMMBOJI HOBOM CTPOKM.
putc("X") # BrBecTu OYKBY X.

VHTEpeCHBIiT BOIIPOC: Ky/Ia HAIIPABJISIETCS BBIBOJI, €CJIM 9TH METO/bI BBI3bIBAIOTCS O€3
ykaszanus o0bexTa? Haumem ¢ Toro, uto B cpese ucnosnenus Ruby ompenesenst Tpu riio-
GaJibHbIe KOHCTAHTbI, COOTBETCTBYIOIME TPEM CTaHAAPTHBIM [IOTOKaM BBOJIa/BbIBOJA, K
KOTOPbIM MbI TIPUBLIKIM B UNIX. DT0 STDIN, STDOUT 1 STDERR. Bce oHU MMETOT THTI TO.

Nmeercs Takxke riobaibHas mepeMeHHas $stdout, UMEHHO B Hee HAIPaBJSIETCS
Bech BBIBO/I, (hOPMUPYEMbIil MeToZlaMu 13 Kernel. OHa MHUIIMAIN3UPOBAHA 3HAYEHU-
eM STDOUT, TaK YTO JlaHHbIE OTIIPABJSIOTCS HA CTAHAAPTHBIN BBIBOJ, KaK U CJEI0BAJIO
oXxuaTh. B m060it MOMEHT TIepeMeHHON $stdout MOKHO MTPUCBOUTH JIPYTOE 3HAUECHHE,
ABJIAIONIeecs 00BEKTOM IO.

diskfile = File.new("foofile","w")

puts "lpuser..." # BeBOOmMTCS Ha stdout.

Sstdout = diskfile
puts "Iloka!"
diskfile.close
$stdout = STDOUT
puts "3T0 BCE."

# BuBomuTcs B odamnm "foofile".

# BOCCTaHOBJIEHME MCXOOHOTO 3HAYEHUS.
# BelBOOMTCSI Ha stdout.

[Tomumo metoma gets B MO/yJie Kernel eCTb MeTOZbI BBOJIa readline M readlines.
[lepBoIil anasornden gets B TOM CMBICJIE, UTO B036y>K/:[aeT HUCKJIIOYeHue EOFError IIpuU
TIOTBITKE YATATh 32 KOHIIOM (pafisa, a He MpocTo Bo3BparaeT nil. [Tocmeannii akBuBa-
JIEHTEH METO/y 10.readlines (TO €CTb CYMTBIBAET BeCh (haiijl B IAMSTD).

Otkyzia MbI TosrydaeM BBo/L? EcTh mepeMenHas $stdin, KOTOpas 10 YMOJTIAHUIO PaB-
Ha STDIN. ToyHO Tak ke CYHIECTBYET IIOTOK CTaHaPTHOT'O BbIBO/A JIsA OH_[I/I6OK ($stderr,
10 YMOJTYQHUIO paBeH STDERR).

Ente umeercst MHTEPECHBIN TJI06ATIBHBINA 0OBEKT ARGF, IPEACTAB/IAIONINI KOHKaTe-
HAIUIO Beex (DailioB, yKa3aHHBIX B KOMaH/HOI CTPOKe. ITO He 0OBEKT KJracca File, XO-
TS ¥ HalTloMuHaeT TakoBoil. 1o YMOJ/IYaHUIO BBO/ CBA3aH UMEHHO C 9TUM 06'I)GKTOM, ec-
JIM B KOMaHJIHOI CTPOKe 3aaH X0Ts Obl oAuH (aii.

# IpoumTaThb BCe Qamie, a 3aTeM BHBECTU UX.

puts ARGF.read

# A mpM TakOM CIIocobe 0OoJee PKOHOMHO PacxXONyeTCs IaMsaTh:

while ! ARGF.eof?
puts ARGF.readline

end

# Npmmep: ruby cat.rb filel file2 file3

[Ipu uTennn U3 cTaHAApPTHOTO BBOAA (STDIN) METOMIBI Kernel He BBI3bIBatOTCA. [1o0-
9TOMY MOKHO 000 TH (WK He 00XOANTH) ARGF, KaK II0KA3aHO HIKE:

# IMpouMTaTh CTPOKY M3 CTaHIapPTHOTO BBOMA.

strl = STDIN.gets

# IpouMTaTh CTPOKY M3 ARGF.
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str2 = ARGF.gets
# A Temepb CHOBa M3 CTaHOApTHOT'O BBOIA.
str3 = STDIN.gets
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10.1.8. By¢epuzoBaHHbIit 1 HeGy(pepn30BaHHbI BBOJ,/BbIBOJ,
B HekoTophix caydasx Ruby ocymectsisier 6ydepusanuio caMocTosTeIbHo. PaccMoT-
pUM caeyrormuii pparMeHT:

print "llpwseT... "

sleep 10

print "Ioka!\n"

Ecymi samycTuth 9Ty porpamMmmy, T Bbl yBUANTE, 4TO coodtieHust «IIpusers u «I1o-
Ka» IOSIBJISIIOTCS OJIHOBPEMEHHO, TI0C/Ie 3aBeplieHus sleep. IIpu 9TOM 11epBOE cO00IIE-
HUe He 3aBepIIAeTCs CUMBOJIOM HOBOU CTPOKH.

ITO MOXKHO MCIIPAaBUTh, BBI3BAB METOJ flush JJIs omycTolneHus Oydepa BbIBOA.
B manaOM ciiyyae BBIBOM UIET B TOTOK $defout (TOApa3syMeBaeMBbIi IO YMOJYAHUIO
JIIST BCEX METOJIOB Kernel, KOTOPbIe 3aHUMAIOTCSI BbIBOZIOM ). U TioBejienie oKa3biBaeT-
Cs1 OJKUAEMBIM, TO €CTh TIEPBOE COOOIIEHHUE TIOSABJISAETCS PAHbIIIE BTOPOTO.

print "Mpueer... "

STDOUT. flush

sleep 10

print "Ioka!\n"

Bydepusaiinio MOKHO OTKITIOYUTH (MU BKIIOYUTH) METOJIOM sync=, a METO]] sync
MO3BOJIAET Y3HATDH TEKYIIlee COCTOSHUE.

buf_flag = S$defout.sync # true

STDOUT.sync = false

buf_flag = STDOUT.sync # false

Ectb emie 110 Kpaiineii Mepe OAUH HU3KUI ypoBeHb Oydepusainuu, KOTOPbIii He BH-
neH. Ecam MeTon get c BO3BparaeT CHMBOJI M TIPOBUTAET BITepel yKazaTeb (aiiia nim
MOTOKA, TO METOJ ungetc BO3BpAIlaeT CUMBOJI Ha3aJ B TOTOK.

ch = mystream.getc # ?A
mystream.ungetc (?C)
ch = mystream.getc # 2C

Tyt ciepyer uMeTh B BULy TPH BeNIU. Bo-TI€PBbIX, TOJIBKO YTO YIOMSIHYTast 6y(1)e-
pusaua He UMeeT OTHOIIEHNA K MEXaHU3My 6y(1)ep1/13au1/n/1, 0 KOTOPOM MbI TOBOPUJIN
BBIIIE B 9TOM pas/ieie. NubiMu ciroBamu, IpelUIo)KeHne sync=false He OTKJIIOYAET €e.
Bo-BTOpBIX, BEpHYTD B ITIOTOK MOXKHO TOJIBKO OJIUH CUMBOJI; IIPU TIOTIBITKE BBHI3BATH Me-
TO/l ungetc HECKOJIbKO pa3 6y11eT BO3BPAallleH TOJIbKO CUMBOJ, TPOUUTAHHBIN TTOCTE/-
HuM. V1, B-TpeTbux, MeTo/ ungetc He paboTaeT /st IPUHIUITMAILHO He6y(1)epH3yeMbIX
orepanuii (Harpumep, sysread).

10.1.9. MaHunynupoBaHue npaBamu BnageHus
M paspeLueHMsIMM Ha AocTyn K ¢panny
Bomipoc o Bnazenun daiiiaMu U pa3penteHusaX CUIbHO 3aBUCUT OT TiaThopMbl. Kak

npasuiio, B cucreMe UNIX ¢yukimii Gosbiie, yeM npegoctasisier Ruby, a Ha apyrux
naTdopMax MHOTHE BO3MOKHOCTH He PeaTM30BaHbL.
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[l ompenesenus Baazesnblla U TPYMIBI (haitna (3TO 1esible Yrcya) Kiaace File: :
Stat IIpefoCTaBJdeT METO/AbI 9K3eMILIApa uid 1 gid:

data = File.stat("somefile")

owner_id = data.uid

group_id = data.gid

B rmacce File: :Stat ecTb TaKKe METO 9K3eMILISIpa mode, KOTOPBIH BO3BPAIIAET Te-
KyIIui Habop paspemiennii 1 daiina.

perms = File.stat ("somefile").mode

B xmacce File umeercst METO/I KJIaCcCa 1 9K3EeMILIApa chown, HOSBOJI?IIOHII/HL/,I nu3sme-
HUTDH I/IlIeHTI/I(l)I/IKaTOpr BJIa/ieJiblla W T'PYIIIIBI. MeTO]_I KJjlacCa IPUHUMAET ITPON3BOJIb-
Hoe uncsio aitios. Ecan upentudukatop He HY;KHO U3MEHSTH, MOKHO [TepeiaTh nil
niam -1.

uid = 201
gid = 10
File.chown(uid, gid, "alpha", "beta")

fl = File.new("delta")

f1.chown (uid, gid)

f2 = File.new("gamma")

f2.chown(nil, gid) # OCcTaBUTBH UOEHTUOMKATODP BJIamenblla 6e3 M3MEeHEeHNS .

PaspemeHI/IH MOKHO UBMEHUTDH C ITOMOIIBIO METO/ia chmod (y HEro Take €CTb /[Ba
BapuaHTa: METOJ[ KJIACCA U METOJL AK3eMIIIIApa). TpamuiimoHHo pa3penieHns Ipe/iCcTaB-
JIAIOT BOCBMEPUYHBIM YN CJIOM, XOTA 3TO 1 HE O6$ISaT6JIbHO.

File.chmod (0644, "epsilon", "theta")

f = File.new("eta")

f.chmod (0444)

Hpouecc BCeTla pa60TaeT OT MMEHU KaKOT'O-TO ITOJIb30BaTeEJIA (BOSMO)KHO, I'OOt),
MODTOMY C HUM CBsI3aH udenmupuxamop noivzosamens (Mbl ceiidac TOBOPHM O Jieii-
cTByIOIIeM ujeHTUdUKaTope). HacTo HYKHO 3HATh, UMEET JIM JAHHBII M0JIb30BaTE b
MPAaBO YUTATD, TUCATH WJIW UCIIOJHATH JAaHHBIN (aiiy. B kiacce File: :Stat ecTh METO-
AbI 9K3EMILIAPa AJIA IOJIyYeH U TaKo I/IH(i)OpMaIII/II/I.

info = File.stat ("/tmp/secrets")

rflag = info.readable?

wflag = info.writable?
xflag = info.executable?

Wuoria Hy:KHO OTJIMYUT JAEUCTBYIONINM NAEHTU(OUKATOP M0JIb30BATESI OT Peaib-
Horo. Ha aToT ciryuail mpe/iiaraloTcst MeTO/Ibl 9K3eMILIsIpa readable_real?, writable_
real? U executable_real?.

info = File.stat ("/tmp/secrets")

rflag2 = info.readable_real?
wflag2 = info.writable_real?
xflag2 = info.executable_real?

MoskHO cpaBHUTH BJajiesblia (aiiia ¢ 1eHCTBYIONNM UAEHTU(HOUKATOPOM T0JTh30-
Baress (M WIeHTUPUKATOPOM I'PYIIIIBI) TEKYIETO mpoitecca. B kiacce File: :Stat s
ITOI'0 €CTh METO/Ibl owned? U grpowned?.
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OTMeTnM, YTO MHOTHE U3 3TUX METO/I0OB MOKHO HAWTH TaKKe B MOJIyJie FileTest:

Bson/BbiBOA M XPOHEHME AAHHBIX

rflag = FileTest::readable? ("pentagon_files")
# Ipoure MeTomn: writable? executable? readable_real?
# writable_real? executable_real? owned? grpowned?
# OrcyTcTBYOT 3mech: uid gid mode.

Macka umask, acCOIIMUPOBAHHAS C ITPOIIECCOM, OTIPE/IEIIeT HadaTbHbIE Pa3peIIeHus
JUIST BCeX co3/laHubixX UM (aitnos. CtanpapTHble pa3penieHus 0777 JIOTUYECKU Tepece-
kaiorcst (AND) ¢ orpunianmem umask, TO €CTh OUTBI, TIOHSITHIE B MACKE, «MACKUPYIOT-
cst» ni copacoiBaioTcst. Eciti BaM yio6Hee, MOKETe TIPEICTaBISTh cede 3Ty OIeparuio
Kak BbrunTanue (0e3 sanuManus ). CieoBaTeIbHO, €CJIU 3ajlaHa Macka 022, To Bee (daid-
JIBI CO3/IAIOTCST C pa3pereHussMu 0755.

[TonyunTh WM yCTAaHOBUTH MAaCKy MOKHO C TIOMOIIbIO METO/Ia umask KJacca File.
Ecau emy niepesian napameTp, ToO OH CTAHOBUTCSI HOBBIM 3HaYeHUEM MacKu (IIpuU 9TOM
METO/I BO3BPAIIAeT CTapoe 3HAYEHUE).

File.umask (0237) # VcranoBuTh umask.
current_umask = File.umask # 0237

Hexoropbie Ourhl peskuma daiina (Hanpumep, out pukcaun — sticky bit) He nme-
0T TIPSIMOTO OTHOIIEHUSI K paspelieHusiM, Jta TeMa oOcyskaaercst B pasuerne 10.1.12.

10.1.10. Mony4yeHune n ycTaHOBKA BPEMEHHbIX LUTAMMOB
C kaxkpiM (haiiIoM Ha IUCKE CBI3aHO HECKOJIBKO 8PEMEHHbLX umamnos (B pa3HbIX orle-
PalMOHHBIX CUCTEMAX OHM pasjinyibl). Ruby moHuMaeT Tpu Takux ITamiia: BpeMsi MO-
qudukanuu (KOoraa B HOCIeAHUNA pas ObLIO UBMEHEHO cozep:kuMoe (aiiia), Bpems 10-
cryma (Kor/a B moceHui pa3 haiiy anuTaics ) v BpeMs n3MeHeHusT (KOT/a B TOCTIe/THUI
pas Oblia usMeHeHa nHdopMaIus o daiije, XpaHAIIAACI B KaTaJIore).

[ToayuuTs 9Ty HHGOPMAIMIO MOKHO TPEMS PA3HBIMU CII0COOAMHU, XOTSI BCE OHU Ja-
10T OJTUH ¥ TOT K€ Pe3yJIbTaT.

MeTompl mt ime, atime M ctime KJylacca File BO3BpaIIaioT BpeMEHHBIE ITAMITBI, HEe
Tpebyst IpeBapUTEIbHOIO OTKPBITH (Dailjia K Jaxe co3AaHust oGbeKTa File,

tl = File.mtime("somefile")

# Thu Jan 04 09:03:10 GMT-6:00 2001

t2 = File.atime("somefile")

# Tue Jan 09 10:03:34 GMT-6:00 2001

t3 = File.ctime("somefile")

# Sun Nov 26 23:48:32 GMT-6:00 2000

Ecmm Q)af/’m, HpeZICTaBJIEHHbel 9K3EMILJISIPOM File, iK€ OTKPBIT, TO MOKHO BOCIIOJIb-
30BaTbCA METOZaMM 3TOT'O 9K3EMILJIAPA.

myfile = File.new("somefile")

tl = myfile.mtime
t2 = myfile.atime
t3 = myfile.ctime

A ec mMeeTCsI 9K3eMILTISIP KTacca File: : Stat, TO MY HETO €CTh METOJIbI, TO3BOJIS-
I0IIKeE TTOJYYUTH TY Ke NHHOPMAIIUIO:

myfile = File.new("somefile")
info = myfile.stat
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tl = info.mtime
t2 = info.atime
t3 = info.ctime

OTMeTHM, 4TO OOBEKT File: : Stat BOZBPAILAETC METOLOM Kiacca (I 9K3eMILIsI-
pa) stat u3 kymacca File. MeTton kiacca 1stat (MJTM OTHOMMEHHBIT METO/T 9K3eMTILIISIPa )
JleJTaeT TO JKe caMoe, HO Bo3BpaiaeT WH(GOPMAIUIO O COCTOSHUU CaMOM CCBLJIKH, a He
(haiina, Ha KoTOpBKIN OHA BeseT. Eciin nMeeTcs 11e1109Ka N3 HECKOJIBKUX CCBLIIOK, TO Me-
TOJI CJIe/lyeT 1o Hell ¥ Bo3BpaliaeT nH(opMalnio o peanocyieHelt (KoTopast yxe yka-
3bIBAET HA HACTOSIINI (haiis).

[l u3MeHeHMsT BpeMeHHU JIOCTYIIA U MOAM(MDUKAIINY TPUMEHSIETCS METO/] ut ime, KO-
TOPOMY MOJKHO TIepeiaTh HECKOJIbKO (haiiiioB. BpeMs MOKHO co3aTh B BUAE 00bEKTa
Time WJIN YHMCJIA CEKYH/I, TTPONIENINX C TOUKN OTCUETA.

today = Time.now

yesterday = today - 86400

File.utime(today, today, "alpha")
File.utime(today, yesterday, "beta", "gamma")

HOCKOJIBKy oba BPEMEHHBIX IITaMIIa U3MEHAIOTCA OJITHOBPEMEHHO, TO ITPU JKeJTaHNN
OCTaBHUTDb OJJH 6e3 U3MEHEHMS ero cHavYasIa CJIeyeT IMOJIydYuTb U COXPAaHUTD.

mtime = File.mtime("delta")
File.utime(Time.now, mtime, "delta")

10.1.11. MNpoBepka cywecTBOBaHUS 1 Nojy4yeHue pa3mepa Ppaiina

Yacto HeoOXOIMMO 3HATH, CYIIIECTBYET JIU (hailsl ¢ JaHHBIM UMEHEM. DTO MO3BOJISIET BbI-
SICHUTD METO/T exist? U3 MOAYJIsI FileTest:

flag FileTest::exist? ("LochNessMonster")
flag = FileTest::exists? ("UFO")
# exists? aBusieTCs CUHOHMMOM exist?

IToHSATHO, UTO TaKOl METO/[ HE MOKET OBITh METOIOM 9K3EMILISIPA File, MOCKOJIBKY
nocJie cosanust oobekTa haiis yke oTKphIT. B Kiacce File Mor 6bI GbITH METOJT KJIacCa
C UMEHEM exist?, HO €ro TaM HeT.

C BOITPOCOM O TOM, CYIIECTBYET JiH (haiiji, CBS3aH JPYTOi BOIIPOC: a €CTh JIN B HEM
Kakue-HUOy b fanHble? Beub daiiin MoKeT cylecTBoBaTh, HO UMETh HYJIEBYIO JJIMHY —
a 9TO IPAKTUYECKU PAaBHOCUJIBHO TOMY, YTO OH OTCYTCTBYeT.

Ecau mac nHTEpecyeT TOJIBKO, TyCT U (haiii, TO B Kjacce File: :Stat eCTh [Ba Me-
TOJIA 9K3EMIIISAPA, OTBEYAIONINX HA 3TOT BOIpoc. MeTon zero? BO3BpaIllaeT true, €CIU
JAnuHa (ailia paBHa HYJO, U false B TPOTUBHOM CJIyYae.

flag = File.new("somefile").stat.zero?

Meroj size? Bo3BpalaeT an6o pasMep daiina B 6aiitax, eciiu OH O0JIbIle HYJIs, JI1-
60 nil aud daiina Hysaesoil anuubl. He cpasy moHATHO, oueMy nil, a He 0. [es1o B TOM,
YTO METOJ MPEIoarajoch NCMOJIb30BATh B KaueCTBe TTpe/InKaTa, a 3HaueHne NCTHH-
HocTu HyJist B Ruby — true, Torza ijisi nil oHO paBHO false.
if File.new("myfile").stat.size?
puts "B daiise ecTr naHHHE."
else
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puts "Oainn mycT."
end

Bson/BbiBOA M XPOHEHME AAHHBIX

MeTonbl zero? 1 size? BKJIIOUEHBI TAaK)Ke B MOJYJIb FileTest!

flagl = FileTest::zero?("filel")

flag2 = FileTest::size?("file2")

[lanee BozHMKaeT caemyiomuii Bompoc: «Kakos pasmep daiina?»> Mbl yike BUmen,
YTO JIJIsE HEIycToTo (haiijia MeToI size? Bo3Bpamaer JiauHy. Ho ecim Mbl ipuMeHsieM
€TO0 He B KauecTBe TPeJNKaTa, TO 3HaUeHUE nil TOJIBKO MyTaeT.

B kiacce File ecTb MeTO Kjacca (HO He METOJ 9K3eMILIApa) /i OTBeTa Ha 3TOT
BOIIPOC. MeTo/1 9K3eMILIsIpa ¢ TAKUM Ke HMEHEeM UMeeTcs B KJlacce File: : Stat.

sizel = File.size("filel")

size2 = File.stat("file2").size

Yro6e! moTyunTh pazmep daiira B 610Kax, a He B 6aiiTaX, MOKHO 06PaTHTHCS K Me-
TONy blocks M3 KJlacca File::Stat. Pe3ysbraT, KOHEYHO, 3aBUCUT OT OllepalliOHHON
cucreMbl. (Mertoz blksize coobuiaer pasmep 6JOKa OlepallMOHHON CUCTEMBL. )

info = File.stat ("somefile")
total_bytes = info.blocks * info.blksize

10.1.12. Onpoc cneunanbHbIX CBONCTB ¢aitna

Y aiisna ecTh MHOTO CBOMCTB, KOTOPbIE MOXKHO OITPOCHUTH. M bl ITEPEUUCIUM B ITOM Pa3-
JieJie Te BCTPOEHHbBIE METO/IbI, /IJI KOTOPBIX He HAIIOCh Apyroro Mecta. [loutn Bce onu
SIBJISAIOTCS MIPEIUKATAMU.

Yuras 5TOT paszes (j1a u GOJIBIIYIO YaCTh 3TOH TJIaBbl ), TOMHUTE O IBYX Belax. Bo-
IIEPBBIX, TaK KaK KJIAcC File MOAMENIMBAET MOLYJIb FileTest, TO JIOOYIO IPOBEPKY, IS
KOTOPOi1 TpebyeTcs BhI3bIBATH METO/, KBATU(DUIIMPOBAHHDII KMEHEM MOYJISL, MOYKHO
TaKyKe BBIIOJIHUTH, OOPATUBIIKCH K METO/LY 9K3eMILIsIpa JI000ro (hailsioBoro 00beKTa.
Bo-BTOpBIX, QYHKIIMOHATBHOCTH MOJIYJIst FileTest U 0ObEKTa File: :Stat (BO3Bpalia-
€MOTO METOJIOM stat WJN lstat) CHJIBHO MePeKPhIBAETCS. B HEKOTOPBIX Caydasx ecThb
IEJIBIX TPU PA3HbIX CITOCOOA BBI3BATH 0 CYTH OJUH ¥ TOT Ke MeTo/. MBI He Oy1eM Kask-
JIBIT pa3 IPUBOIUTH BCE BAPUAHTHI.

B HEKOTOPBIX OlepaIlMOHHBIX CUCTEMAX YCTPOHCTBA MOAPA3AEISIOTCS Ha OJI0UHbBIE
U cUMBOJIbHBIE. Dailyl MOJKET CChLIAThCS KaK Ha TO, TaK U Ha JIPYroe, HO He Ha 00a cpasy.
MeTtoznbl blockdev? 1 chardev? U3 MOALYJISI FileTest TIPOBEPSIOT TUI yCTPOICTBA!

flagl = FileTest::chardev?("/dev/hdisk0") # false
flag2 = FileTest::blockdev?("/dev/hdisk0") # true

Wnorpa Hy:KHO 3HATh, ACCOTIMUPOBAH JIN IAHHBIN MTOTOK C TepMUHAIIOM. MeTon tty?
KJ1acca I0 (CMHOHUM isatty) IaeT OTBET Ha 3TOT BOIIPOC:

flagl = STDIN.tty? # true
flag2 = File.new("diskfile") .isatty # false

IToTok MOsKeT ObITh CBSI3aH ¢ KaHAJIOM (pipe) Win cokeroM. B MojyJie FileTest ecTh
METO/IbI JIJIST OTIPOCA ATUX YCIOBUIA:

flagl = FileTest::pipe? (myfile)
flag2 = FileTest::socket? (myfile)
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Hanomanwm, 4To Katasor — aTo pa3HOBUAHOCTD (aitna. [loaTomy HyKHO ymMeTb OT-
JIMYATD KaTaJorH OT OOBIYHBIX (hAIlIOB, JIs1 YeTro TPeIHa3HAUEHbI JIBa METO/Ia U3 MOJLY-
NS FileTest:

filel = File.new("/tmp")
file2 = File.new("/tmp/myfile")

testl = filel.directory? # true
test2 = filel.file? # false
test3 = file2.directory? # false
testd = file2.file? # true

B kJ1acce File eCTb Tak/Ke METOZ KJacca ftype, KOTOPBII COOOIIAET BU IIOTOKA; O/
HOMMEHHBITT MeTOJ 9K3eMILISIpa HaXOAUTCS B KJacce File: :Stat. ITOT METOJ BO3BPa-
1aeT OAHYy U3 CHAEeAYIOUIUX CTPOK: file, directory, blockSpecial, characterSpecial
fifo, link mim socket (CTpPOKa fifo OTHOCUTCS K KaHAIY).

this_kind = File.ftype("/dev/hdisk0") # "blockSpecial"
that_kind = File.new("/tmp").stat.ftype # "directory"

B Mmacke, onmchiBaoleil pe;kuM (aiiia, MOKHO yCTaHaBIMBaTh WK cOPachIBaTh He-
KoTopbie 6uThl. OHM HE UMEOT TIPSIMOTO OTHOIIECHNST K GUTaM, 0OCY/KIABIITIMCS B pas/ie-
se 10.1.9. Peub uzner o 6urax set-group-id, set-user-id u 6ure puxcanuu (sticky bit). /I
Ka)K/IOTO U3 HUX €CTh METO/l B MOJIyJie FileTest.

file = File.new("somefile")

info = file.stat

sticky_flag = info.sticky?

setgid_flag = info.setgid?

setuid_flag = info.setuid?

K nuckoBomy (aiimy MOTYT BeCTH cuMBoauueckue WIN usuueckue ccoliku (B TeX
OIePalMOHHBIX CHCTEMAX, I/le TAKOI MeXxaHu3M Hojaep:kuBaercs ). YToObl IPOBEPUTD,
sBIsteTCs Jii haiiJl CUMBOJMYECKO CChIIKOM Ha APYroil daiii, o6patuTech K METOLY
symlink? U3 MOZYJIS FileTest. [luis mogcyera yucsia (puamuecKux cChIOK Ha (haiis ciry-
JKUT MeTO/I nlink (OH €CTh TOJIbKO B KJacce File: : Stat). Dusnveckast cChLIKA HEOTJIH-
yrMa 0T 00BIYHOrO (aiiia — 9710 HpocTo (aill, A1 KOTOPOro eCTh HECKOIbKO UMEH U
3amuceil B KaTajore.

File.symlink ("yourfile", "myfile") # Co3maTb CCHIJIKY
is_sym = FileTest::symlink? ("myfile") # true
hard_count = File.new("myfile").stat.nlink #0

OTMeTHM TOTIYTHO, YTO B MPEABIAYIIEM ITPUMePEe Mbl BOCITOJIb30BAJINCH METO/[OM
KJacca symlink M3 Kjacca File IS CO3/IaHNS CUMBOJIMIECKON CCHITTKH.

B penkux ciydagx MoxeT moHagoOuThesa uadopMmanus o daiie eme 6oree HU3-
KOTO ypOBHs. B KJ1acce File: :Stat ecTb ellle TPU MeTO/Ia AK3EMILISIPa, TIPeI0CTABIISIO-
MIUX TaKyio nHGopmario. MeTo/ dev BO3BpAIAET IeJI0e YICJI0, UACHTU(DUITUPYIOIIee
YCTPOMCTBO, HA KOTOPOM paciosiokeH (aiia. Metoz rdev Bo3Bpalaer 1esoe 4ucio,
OTIMCBIBAIOIIlEE TUIT YCTPONCTBA, a /Uit AUCKOBBIX (DailJIoB METO/] ino BO3BpAIIaeT HO-
Mep TIePBOTO WHIEKCHOTO y3J1a, 3aHSATOTO (hailiaom.

file = File.new("diskfile")
info = file.stat
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device = info.dev
devtype = info.rdev
inode = info.ino

10.1.13. Kananbi

Ruby mosepskuBaet pasHbie ciocoObI YNTATH M3 KaHaJIa | MACaTh B Hero. MeToJ1 Kirac-
ca I0.popen OTKPbIBAET KaHA U CBS3BIBAET C BO3BPAILEHHBIM O0BEKTOM CTaHIAPTHbIE
BBOJL U BBIBOJL 1Ipoliecca. JacTo ¢ pasHbIMU KOHIIAMU KaHajia paboTaloT pa3Hble HOTOKH,
HO B TIpUMepe HIKe 3alCh W YTEHNE OCYIIECTBISET OJINH U TOT jKe TIOTOK:

Bson/BbiBOA M XPOHEHME AAHHBIX

check = I0.popen("spell", "r+")

check.puts("'T was brillig, and the slithy toves")
check.puts ("Did gyre and gimble in the wabe.")
check.close_write

list = check.readlines

list.collect! { |x| x.chomp }

# list paBHO %$wlbrillig gimble gyre slithy toves wabe]

OTMeTnM, 9TO BBI30B close_write 06s13aTesieH, MHAYE MBI HUKOT/IA HE JOCTUTHEM
KOHIIa (paiijia npu YTeHU U3 KaHaja.
CymtectByer Takxe OsouHast hopma:

File.popen("/usr/games/fortune") do |pipel
quote = pipe.gets

puts quote
# Ha 4YMCTOM OMCKe MOKHO UCKaTh OeckKoHewHO. - Tom CTui.
end
Ecin 3aana ctpoka "-", To 3allycKaeTcst HOBbIit ax3emiuissp Ruby. Ecoin npu aTom

3a/1aH ere 1 OJI0K, To OH paboTaeT B IBYX PasHBIX IIPOIECCaX, KaK B PE3YJIbTaTe Pa3Bet-
Brenus (fork); 610Ky B mporiecce-mMOTOMKE TepeaeTest nil, a B IPOIEcCe-PoUTEe —
00BEKT TO, C KOTOPBIM CBSI3aH CTAHIAPTHDBII BBOJI WU CTAHAAPTHBIN BBIBO/L.

I0.popen("-") do |Imypipel
if mypipe
puts "4 pomurenb: pid = #{Process.pid}"
listen = mypipe.gets
puts listen
else
puts "4 moromMok: pid = #{Process.pid}"
end
end

# IlevaTaeTcs:

# g pomurens: pid = 10580

# g moToMok: pid = 10582

Metos pipe BO3BpaIaeT Takke JBa KOHIA KaHAIa, CBI3AHHBIX MeKay coboil. B
CJIELYIOIIEM [TPUMEPE MBI CO3/IAEM J[BA TIOTOKA, OJINH U3 KOTOPBIX MepeaeT coobIeHne
apyromy (To camoe coobienue, kotopoe Camroarb Mopse BIepBble MOCTal 0 Tejie-
rpady). Eciii BbI He 3HaeTe, 4To TaKoe OTOKM, 0OpaTUTECh K riiase 3.

Dainbl 1 kaTanoru

pipe = I0.pipe
reader = pipel[0]
writer = pipe[1l]

str = nil

threadl = Thread.new(reader,writer) do |reader,writer]
# writer.close_write
str = reader.gets
reader.close

end

thread2 = Thread.new(reader,writer) do |reader,writer|
# reader.close_read
writer.puts("What hath God wrought?"
writer.close

end

threadl.join
thread2.join

puts str # What hath God wrought?

10.1.14. CneumnanbHble onepauuv BBOAA/BbIBOAA

B Ruby MOKHO BBITIONHATH HU3KOYPOBHEBBIE OTIEPAIH BBOJIA,/BbIBO/A. MBI TOJIBKO
YIIOMSTHEM O CYTIIECTBOBAHUH TAKUX METOJIOB; €CJIU BbI COOUPAETECHh MU TOIb30BATh-
s, UMeNTe B BUJLY, YTO HEKOTOPbIE MAIIMHHO3ABUCUMBI (Pa3JIMvalOTCs Jaske B Pas-
HbIX Bepensix UNIX).

MeTton ioctl TpUHUMAET /[Ba apTyMEHTA: 11eJI0€ YHCJI0, OTIPeIeIsTIoliee orepauio,
U I[€JI0€ YUCJI0 JINOO CTPOKY, IPECTABJISIIONLYIO TTapaMeTp 3TOU Onepaliuu.

Mertoz fentl Takske IpeJHa3HAuEeH /I HU3KOYPOBHEBOTO yIpaBienus (haiijoBbl-
MU TOTOKAMU CHCTEMHO 3aBUCUMBIM 06pa3zoM. OH TPUHUMAET TaK¥e e MapaMeTphbl,
Kak ioctl.

Meton select (B MojyJie Kernel ) IPUHUMAET /IO YeThIpeX rmapameTpoB. [lepBrbrii 13
HUX — MACCHUB JI€CKPUIITOPOB JIJIs YTEHUSI, a OCTAJIbHbIE TPU HeOOsI3aTeIbHbI (MACCHUB
JIECKPUIITOPOB JIJIsI 3alIUCH, JIECKPUIITOPOB JIJIsk OIMOOK 1 BeJIM4KHa TaiiM-ayTa). Ecim
Ha KaKOM-TO U3 YCTPOUCTB, IECKPUTITOPBI KOTOPBIX 33/IaHBI B IEPBOM MAaCCUBE, OKa3bl-
BAIOTCSI HOBDBIE JIAaHHDBIE JIJIS1 YTEHUS I KAKOE-TO U3 YCTPOICTB, IECKPUIITOPBI KOTOPbIX
HepevyrcyeHbl BO BTOPOM MacCcHBe, TOTOBO K BBIIIOJHEHUIO 3aIIMCH, METO/I BO3BpallaeT
MacCHB U3 TPeX JIEMEHTOB, KaxK/Iblil U3 KOTOPLIX B CBOIO 0YePE/Ib SBJISETCS MACCUBOM,
TJIe YKa3aHbl IECKPUIITOPHI YCTPOMCTB, TOTOBBIX K BBITIOJTHEHUIO BBO/IA/BBIBOJIA.

Metox syscall U3 MOAYJISt Kernel MPUHUMAET 110 MEHBINEH Mepe OIH I[eJI0OUNC-
JIEHHBII TTapaMeTp (a BCero JIo IeBATH TIeJIOYNCTIEHHBIX UJIU CTPOKOBBIX 1TAPAMETPOB).
[Iepsoiit mapameTp orpeziesisieT BHIMOJHSIEMYIO OTiepalliio BBO/Ia,/BbIBOJIA.

Meroz fileno BosBpalmaer 0ObIYHbI (ailJIOBBIN AeCKPUIITOP, ACCOLUMPOBAHHbII
€ TIOTOKOM BBOJIa,/BbIBO/Ia. ITO HaMeHee CHUCTEMHO 3aBUCUMBII U3 BCEX [1€PeYUCIIeH-
HBIX BBITIIE METOJIOB.

desc = S$stderr.fileno # 2
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10.1.15. HeGnokupytowwmii BBOA/BbIBOA,

«3a kysmcamu» Ruby npeanpunuMaer corsiacoBaHtble Mepbl, 4TOObI ONepalluii BBO-
/1a/BbIBOJIA He GJIOKUPOBAJIM BBINOJIHEHKE TIPOrPaMMBbI. B GOJIBIIMHCTBE CiIyvaes st
YIPaBJIEHUsT BBOIOM/BBIBOIIOM MOKHO MOJIb30BATHCS TIOTOKAME — OJ[FH MOTOK MOJKET
BBITIOJHUTD GJIOKUPYIOTILYIO OIEPAIINIO, & BTOPOii OYIET IIPOI0JIKATh PabOTY.

IT0 HeMHOTO TIpoTHBOpeunT uHTYHIuU. [lotoku Ruby paboraior B TOM e mpo-
1ecce, OHU He SIBJISIIOTCS TIAT(OPMEHHBIMHU TIOTOKAMHU. BBITh MOJKET, BAM KaKETCsI, 4TO
GJIOKMpPYIOLIas OIepalis BBOAA,/BBIBOAA NOJKHA IPUOCTAHABINBATh BECh IIPOLECC, a
3HAYUT, ¥ BCE €0 MOTOKM. JTO He Tak — Ruby akkyparno yipasisier BBOZOM,/BbIBOAOM
IIPO3PAYHO JIJIsk IPOTPAMMUCTA.

Ho ecain BBI Bee 5Ke XOTUTE BKIIOYUTH HEOJOKUPYOIIMI PEKIM BBO/A,/BIBO/IA, Ta-
Kas BO3MOKHOCTD ecTh. Heboubimast Gubimoreka io/nonblock MPEIOCTABIISET METOIDI
YTEHUSI M YCTAHOBKHU JIUIst 00BEKTA TO, IPEACTABISIONIEr0 OJI0OUHOE YCTPOHCTBO:
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require 'io/nonblock'

test = mysock.nonblock? # false

mysock.nonblock = true # OTKITOUYUTEL OJIOKUDYIOIUIA DEXUM.

#

mysock.nonblock = false # CHOBa BKJIOYMTE €I0.

mysock.nonblock { some_operation (mysock) }
# BHIONHUTBH some_operation B HeOIOKMPYOIEM DEXuME.

mysock.nonblock (false) { other_operation (mysock) }
# BronHMTE other_operation B 6JI0KMpYOIIEM DPEXUME .

10.1.16. Npumenexue metopa readpartial
Metoj readpartial TOSABUICS CPABHUTEIBHO HEABHO C 1EJIBIO YIIPOCTUTH BBOJI/BbI-
BOJL [IPH OTIPE/IE/IEHHBIX YeA0BUAX. OH MOXKET UCTIOJIb30BATHCS C JIOOBIMHU TIOTOKAMH,
HATPUMEp C COKETaMU.

[TapameTp «MakcuMajbHas JjnHa» (max length) o6ssartenen. Eciu sazan napa-
meTp buffer, To oH moMKeH cebLTATHCS HA CTPOKY, B KOTOPOH GYIYT XPAHUTHCS TAHHBIE.

data = sock.readpartial (128) # YuTaTe He Ooyiee 128 0OaiToOB.

Meto readpartial HTHOPUPYET YCTAHOBIECHHBIN PEKIM OJTOKMPOBKH BBO/IA/BbI-
Boga. OH MoxkeT OJIOKUPOBATH TPOrPaMMY, HO JIMIbh IIPU BBIIOJHEHUH CJIEAYIONIIX
ycoBuitl: 6ydep o6beKTa TO MyCT, B MOTOKE HUYETO HET U MOTOK €Ile He TOCTUT KOH-
1a caiisa.

Takum 00pa3oM, ecjii B IIOTOKE eCThb JaHHbIe, TO readpartial He OyaeT GJIOKHPO-
BaTh nporpammy. OH unTaer He OoJiee YKa3aHHOTO yncJia 6aiiTos, a ecii 6aiiToB OKasa-
JIOCh MEHBIIIE, TO IPOYUTAET UX U TIPOJOJIKIT BBITOJIHEHUE.

Econ B moToke HET IaHHBIX, HO ITPU HTOM JOCTUTHYT KOHell (haiina, To readpartial
HEMEIJICHHO BO30YIK/IaeT UCKIIOYEHNE EOFError.
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Ecam BbI30B GI0KMPYIONINIL, TO OH OKMIAET, OKA He TIPOM30IH/IET OHO U3 ABYX CO-
OBITUIL: IPUIYT HOBbIE TaHHble WIK OOHAPYKUTCA KoHel (haiina. Eciu nocrymnaior namn-
HbIE, METO/T BO3BPAIIAET WX BBI3BIBAIOIIEH MTPOTPaMMe, a B CIydae 0OHapPy/KEHUS KOHI[A
daiina Bo30yKAAET UCKIIOYEHNE EOFError.

ITpu BBI3OBE MeTO/IA sysread B OJIOKUPYIOIEM PEKUME OH BegeT cebs I0X0Ke Ha
readpartial. Ecim Gydep 1mycr, ux mosesenne Boo6Ie uaeHTUYHO.

10.1.17. ManunynupoBaHue nyTeBbIMU UMEHAMM
OCHOBHBIMU MeTOZaMHU JJIsi PabOTHI € MyTEBBIMI UMEHAMU SIBJISIFOTCSI METOJIBI KJIac-
caFile.dirname U File.basename; OHM paboTaloT, Kak ogHOMMeHHbIe KoMarbl UNIX,
TO €CTh BO3BpANIAOT UM KaTajiora u uMst paiija cootBeTcTBeHHO. Ecin BTOpbIM mapa-
METPOM METO/Iy basename Iepe/laHa CTPOKA € paclinpeHneM uMeHn daiiia, To 3To pac-
ITUPEHNE UCKIIT0YAETCS.

str = "/home/dave/podbay.rb"

dir = File.dirname(str) # "/home/dave"

filel = File.basename(str) # "podbay.rb"

file2 = File.basename(str,".rb") # "podbay"

XOTst 3TO METO/IBI KJlacca File, HA CAMOM JieJie OHU TIPOCTO MAaHUIYJIUPYIOT CTPO-
KaMu.

YioMmsiHeM Tak:Ke MeTOJ File.split, KOTOPBIN BO3Bpaiaer 06e KOMIIOHEHThI (MM
KaTasiora u ums (paiisia) B MacCuBe U3 IBYX 2JIEMEHTOB:

info = File.split(str) # ["/home/dave", "podbay.rb"]

Meton kmacca expand_path Tpeobpasyer myTeBoe UMs B abGCOMOTHBIH myTh. Ecii
oTiepaIioHHas CUCTeMa IOHUMAeT COKPAIIEeHUs ~ 1 ~user, TO OHU TOXKE YUYUTBIBAIOTCS.

Dir.chdir (" /home/poole/personal/docs")

abs = File.expand_path("../../misc") # "/home/poole/misc"

Ecam mepeiath MeTO/TY path OTKPBITHIN (haiiji, TO OH BEPHET ITyTeBOE UM, 110 KOTO-

pomy ailsr GbLI OTKPHIT.
file = File.new("../../foobar")
name = file.path # "../../foobar"

KoncranTa File: : Separator paBHa CUMBOJLY, IPUMEHSIEMOMY JIJISI Pa3fiesieHus KOM-
NOHEHTOB TyTeBoro uMenu (B Windows ato obparnas kocas yepra, a B UNIX — nips-
Mag Kocas uyepTa). FMimeeTcst Takske CHHOHUM File: : SEPARATOR.

Merton knacca join UCIOJAB3YET 3TOT PA3/EIUTENb /IJIsl COCTABIEHUS ITOJTHOTO ITy-
TEBOTO NMEHU M3 TIEPETAHHOTO CIIMCKA KOMITOHEHTOB:

path = File.join("usr","local","bin", "someprog")
# path pasuo "usr/local/bin/someprog".

# O6paTMTe BHMMaHIE, 4YTO B HA4YaJIO MMEHIN DPa3delIinTellb He ,HO6aBHHeTCH!

He ﬂyMaf/’ITe, YTO METO/Ibl File.join M File.split B3AUMHO O6paTHbI, — 9TO HE TaK.

10.1.18. Knacc Pathname

Cuieryet 3HATh O CYIIECTBOBAHUH CTAaHAAPTHON OMOINOTEKY pathname, KOTOPast IPEIO-
CTaBJISIET KJIAcC Pathname. B cymHOCTH, 3T0 06€pTKa BOKPYT KJIACCOB Dir, File, FileTest
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U FileUtils, MO9TOMY OH KOMOMHUPYET MHOTHE X (DYHKIIUK JJOTHIHBIM U MHTYHTHB-
HO TIOHSATHBIM CITOCOOOM.
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path = Pathname.new("/home/hal")
file = Pathname.new("file.txt")
p2 = path + file

path.directory? # true

path.file? # false

p2.directory? # false

p2.file? # true

parts = path2.split # [lyreBoe mmsi:/home/hal, IlyTeBoe mMsi:file.txt]
ext = path2.extname # .txt

Kak u CJIeJOBAJIO OKUIATh, UMEETCA PAJ] BCIIOMOTaTEJIbHbIX METO/I0B. MeTOZ[ root?
MIBITAETCS BBISICHUTD, OTHOCUTCS JIX TAHHBIN ITyTh K KOPHEBOMY KaTaJory, HO er0 MOKHO
«00MaHyTh», TaK KaK OH IIPOCTO aHAJIM3UPYET CTPOKY, He obpaiasich K (hailIoBoii crc-
TeMe. MeTOZ[ parent? BO3BpalllaeT IIyTeBOe UM:A POAMTE/IbCKOTO KaTajora JaHHOro I1y-
TH. MeTOlI children BO3Bpallla€T HEITOCPEACTBEHHBIX ITOTOMKOB KaTaJsora, 3a/laHHOT'O
CBOUM TIyTEBBIM NMEHEM; B X YHMCJIO BKIIIOUAIOTCS KakK (haiiJibl, TaK W KaTaJIoTH, HO pe-
KYPCHUBHOTO CITYyCKa HE TPOU3BOJINUTCA.

pl = Pathname.new("//") # CTpaHHO, HO IOIIyCTUMO.

pl.root? # true

p2 = Pathname.new("/home/poole")

p3 = p2.parent # IlyTeBoe mmsa:/home

items = p2.children # MaccuB 00BEeKTOB Pathname
# (Bce dalpl ¥ KaTanoTy, SBISOIUECS
# HemoCpenCTBEHHHMM TIOTOMKAMU P2) .

Kak u cienoBasio oxuziaTb, METO/IbI relative M absolute TIBITAIOTCS ONPENETUTD,
SIBJIIETCST JIU TTYTh OTHOCUTEIBHBIM WJIH abCOMOTHBIM (ITPOBEPSIst, €CTh JIM B HavyaJe
MeHU Kocas yepTa):

pl = Pathname.new("/home/dave")
pl.absolute? # true
pl.relative? # false

MHorne MeTo/ibl, HallpuMep size, unlink ¥ 1p., TPOCTO AETETUPYIOT pa60Ty KJac-
CaM File, FileTest U FileUtils; HOBTOPHO (DYHKIIMOHAJIBLHOCTD HE PEATTUIYETCS.

JlonoHuTeIbHY 10 HHMOPMAIIUIO O KJIacce Pathname BbI Haiijiere Ha caiire ruby-doc.
org i B JII060M JIPYTOM CIIPABOYHOM PYKOBOJICTBE.

10.1.19. ManunynupoBaHue ¢aitnamm Ha ypoBHe KOMaHA,
YacTo npuxoAUTCsS MaHUITYJIUPOBaTh (haillaMu Tak, Kak 9TO JIeJ1aeTcs ¢ IIOMOIIbIO KO-
MaH/THOM CTPOKHU: KOTIMPOBATD, YAAJISITh, IEPEMMEHOBBIBATH U T. 1.

MHorue u3 3TUX oneparuii peaTn30BaHbl BCTPOEHHBIMHU METO/[aM1, HEKOTOPbIE Ha-
XOJATCST B MOJIyJIe FileUtils u3 OuMbOIMOTEKH fileutils. ViMeliTe B BULY, YTO paHbIe
(byHKITMOHATBHOCTD MOJYJId FileUtils TOAMENTUBAIACH TIPSIMO B KJIAcC File; Temepb
9TU METO/Ibl TOMEIIEHbI B OT/I€JIbHBII MO/LYJIb.

s ynanenus daiisa ciy>kKUT METOJL File.delete MJIM €0 CHHOHUM File.unlink:
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File.delete("history")
File.unlink("toast™")

[TepennmenoBaTh hailsr MO3BOJISIET METO/L File. rename:

File.rename ("Ceylon","SriLanka")

Co3snarb ceblnky Ha daiia (husndeckyio nin CUMBOJIMYECKYIO) TTO3BOJISTIOT METO-
bl File.link M File.symlink COOTBETCTBEHHO:

File.link("/etc/hosts","/etc/hostfile") # Om3yueckas CCHUIKA.

File.symlink("/etc/hosts","/tmp/hosts") # CuMBONIMYECKas CCHIIKA.

Daitr MOKHO yceub /10 HyIeBOH AMUHbBI (WU 10 J000H IPYyToil), BOCTIOIHb30BaB-
IITUCh METOJIOM 3K3eMILIgpa truncate:

File.truncate("myfile",1000) # Temnepwr He 6onee 1000 GanToB.

JlBa (aitzia MOKHO CPaBHUTD C TIOMOIIBIO METO/Ia compare_file. Y HErO eCTh CHHO-
HUMBI cmp M compare_stream:

require "fileutils"

same = FileUtils.compare_file("alpha","beta") # true

Metoz copy KommpyeT (aiia B [pyroe MecTo, BO3MOXKHO, € TIePEUMEHOBAHIEM. Y
HEro ecTh HeoOsI3aTeIbHBIN (hJ1ar, TOBOPATIHL, UTO cOOBTIeHMS 06 OMMOKAX HYKHO Ha-
TIPaBJIATH Ha CTaHZIapTHbeI BBIBO/L JIA OH_II/I6OK. CI/IHOHI/IM — IPUBBIYHOE /IJI IIPOTpaM-
muctoB UNIX ums cp.

require "fileutils"

# CrommpoBaTek dann epsilon B theta ¢ mpoToxonmpoBaHueM OmMMOOK .
FileUtils.copy ("epsilon","theta", true)

MDaiin MOKHO TTepeMeraTh MeTo0M move (CHHOHUM mv). Kak u copy, aTOT MeTO
uMeeT HeoOs3aTe IbHBIN TapaMeTp, BKIIOYAIONIil BBIBOJ COOOIIEeHNIT 06 ommOKax.

require "fileutils"

FileUtils.move("/tmp/names","/etc")
FileUtils.move("colours", "colors")

# IlepeMeCTUTL B OPYTON KaTajoT.
# TIpOCTO TIEpPEeVMEeHOBATh.

Metozx safe_unlink yAajsieT OJJUH UM HECKOJIBKO (DAIlIOB, MPEBAPUTEIBHO TTbI-
TasICh CIEJIATh WX JOCTYITHBIMU JIJIST 3aIKCH, YT0OBI H36eKaTh onboK. Ecim moces-
HUI TTapaMeTp PaBeH true WIN false, OH HHTEPIPETUPYETCS Kak (Jiar, 3a[afoNiil pe-
SKM BBIBOJIA COOOIIEHUT 00 OMTNOKAX.

require "fileutils"

FileUtils.safe_unlink("alpha", "beta", "gamma")

# IIPOTOKONIMPOBATEL OWMOKM MPM YIAJIEHUM CIeNYRINX OBYX (GalljIoB:

FileUtils.safe_unlink("delta","epsilon", true)

Haxkomnerr, meTos1 install jieslaeT MPaKTUYECKU TO JKe, YTO M syscopy, HO CHadasa
MPOBEPSIET, YTO IeJeBOH (ail b0 He CyIIecTBYeT, OO COMEPKUT TAKUe JKe JTaH-
Hble.

require "fileutils"
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FileUtils.install("foo.so","/usr/lib")
# CymecTBywomuii ¢ain foo.so He OymeT mepemnucad,
# ecnu OH He OTIMYAEeTCs OT HOBOTO.

Bson/BbiBOA M XPOHEHME AAHHBIX

JlonoHUTEIbHY 0 WHMOPMAITHIO O MOJYJ€e FileUtils ¢M. Ha caiire ruby-doc.org
W B JTI0O0M JIPYTOM CIIPABOYHOM PYKOBOJCTBE.

10.1.20. Beog cCMMBONOB C KJ1aBMaTypbl
B nannOM caydae MBI MeeM B BUAY HeOy(hepH30BaHHbBII BBOJ, KOT/Ia CUMBOJ 06pa-
GaThIBAETCSI CPa3y MOCJE HAKATUS KJIABUIIH, He JTOKUASACH, TIOKA OYIeT BBEIeHA BCsI
CTpOKa.

Iro moxuo caenarh 1 B UNIX, u 8 Windows, HO, K COKaJIEHUIO, COBEPIIEHHO 10~
pazHOMY.

Bepcus piga UNIX npamosnuneitna. Mbl iepeBo/IUM TEPMUHAI B PEKUM MTPIMOTO
BBOJIa (raw mode) 1 OOBIYHO OTHOBPEMEHHO OTKJIIOUYAEM 9X0-KOHTPOJIb.

def getchar

system("stty raw -echo") # IlpssMo¥ BBOL ©e3 »XO-KOHTPOJIS.
char = STDIN.getc
system("stty -raw echo") # BoCCTaHOBUTH DeXUM TepMMHATA.
char

end

Ha rutatrdopme Windows nipuziercst Hamucats pacinupenue Ha C. TToka uTo aymbsrep-
HATUBOM SBJISIETCS UCIIOJIb30BaHUe OAHON 13 (DYHKUUI B OMOIMOTEKe Win32APT.
require 'Win32API'

def getchar
char = Win32API.new("crtdll", "_getch", [], 'L').Call
end

[ToBeserue B 060KX CIydasx UAEHTUYHO.

10.1.21. Yrenue Bcero ¢aitna B namarb
Yt06bI IpouKTaTh BeCh (hailJl B MACCUB, He HYKHO JlaKe ero MpeaBapuTeJbHO OTKPbI-
Barb. Bee ciemnaer MeTo/1 T0. readlines: OTKPOET (Dailji, IPOYUTAET U 3aKPOET.

arr = IO.readlines("myfile")

lines = arr.size
puts "myfile comepxur #{lines} cTpok."

longest = arr.collect {Ix| x.length}.max

puts "Camas miIMHHas CTpPOKa comepxuT #{longest} cuMBOJOB."

Mo:xHO TakKe BOCIIOJIb30BAThCS METOZOM I0.read (KOTOPBIM BO3BpaIlaeT OHY
GOJIBIIYIO CTPOKY, @ HE MACCHUB CTPOK).

str = I0.read("myfile")

bytes = arr.size

puts "myfile comepxut #{bytes} 6anTos."

longest=str.collect {Ix| x.length}.max # CTPOKM - IepeducisgeMHe OOBLEeKTH !
puts "Camas OiIuMHHas CTpoka comepxuT #{longest} cumBOIOB."
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HOCKOJIBKy KaccC I0 ABJIACTCA IIPEIKOM File, TO MOKHO BMECTO 9TOTO ITucarhb File.
readlines U File.read

10.1.22. MocTpoyHoe yteHune u3 Paiina
Y T0OBI YUTATD TT0 OTHON CTPOKeE 13 (Daiiyia, MOKHO OOPATUTHCSI K METO/TY KJlacca T0. foreach
WJIN K METO/TY 9K3EMILJIAApA each. B TIEPBOM CJydac (I)af/'IJI HE HYKHO ABHO OTKPbIBATD.
# HamedaTaTb BCe CTPOKM, COIepxalye CJIOBO "target".
I0.foreach("somefile") do |line]

puts line if line =~ /target/
end

# Ipyroi crocob. ..
file = File.new("somefile")
file.each do |line|

puts line if line =~ /target/
end

OTMeTuM, 4TO each_line — CHHOHUM each.

10.1.23. MobaitTHoe yTeHune u3 daiina
[l urenust u3 daiina 1o ogHOMY OallTy CHYKUT METOJ 9K3eMILIsipa each_byte. Ha-
HOMHIM, YTO OH repegaeT B 610K CUMBOJI (TO €CTh LIEJI0e YKCJIO); BOCIOJIb3YiTeCh Me-
TOJIOM chr, €CJIU XOTUTE Hpeo6pa30BaTb €ro B «HACTOSIINI» CUMBOJL.

file = File.new("myfile")

e_count = 0

file.each_byte do |byte]

e_count += 1 if byte == ?e
end

10.1.24. PaGoTa co cTpoKoii KaK ¢ ¢aitnom
Wuora Bo3HuKaeT HEOOXOAMMOCTD PACCMATPUBATD CTPOKY Kak daitir. YTto mojx atum
MOHUMAETCST, 3aBUCUT OT KOHKPETHON 3a/1a4M.

O6bexT ompeessieTcst Mpesk/ie BCero CBOMME MeToMamMu. B ciemyiorniem dparmen-
Te TI0Ka3aHo, KaK K OOBEKTY source MPUMEHSETCS UTEPATOP; Ha KasK/0 UTepaluy Bbi-
BOJIMTCS OJTHA CTPOKA. MoKeTe JI BBl UTO-HUOY/Ib CKa3aTh O THIIe 00bEKTA source, TJIs-
151 Ha 9TOT KO/ ?

source.each do |line]

puts line

end

A0 MorH ObI OBITH Kak (hails, Tak 1 CTPOKA, COJIEPIKalasi BHYTPU CUMBOJIBI HOBOI
CTPOKH. B Takux ciydasix cTPOKy MOKHO TPaKTOBATh Kak (hail 6e3 BCIKOTO TPy/Ia.

B nocaiennux Bepensix Ruby nmeercs takike 6ubimnoreka stringio.

WNuTtepdetic kmacca StringTO MPAKTHUECKU TAKOH XKe, KaK B TIEPBOM U3IaHUN HTON
KHUTHU. B Hem ecTh MeTOz1 IocTyMA string, CChIIAIOMINIICS HA COAEPIKITMOE CAMOI CTPOKH.

require 'stringio'

ios = StringIO.new("abcdefghijkl\nABC\nl23")
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10s.seek(5)
ios.puts("xyz")

Bson/BbiBOA M XPOHEHME AAHHBIX

puts ios.tell # 8
puts ios.string.dump # "abcdexyzijkl\nABC\nl23"

c = ios.getc
puts "c = #{c}" # ¢ = 105

ios.ungetc (?w)
puts ios.string.dump # "abcdexyzwjkl\nABC\nl123"
puts "Ptr = #{ios.tell}"

ios.gets # "wikl"
ios.gets # "ABC"

sl
s2

10.1.25. YreHune paHHbIX, BCTPOEHHBIX B TEKCT NPOrpPaMMbl

Korma mozxpoctkom BBl yumim 36k BASIC, komupyst mporpaMmbl U3 JKYPHAJIOB, TO,
HaBepHOeE, JJIsT y100CTBA YaCTO TOJIb30BAINCH MpeIoKeHneM DATA, OHO MO3BOJISIIO
BKJIFOUATh MH(DOPMAIIUIO MTPSIMO B TEKCT TIPOTPAMMBI, HO YHTATh €€ TaK, OY/ATO OHa Mo-
CTyTIaeT U3 BHEITHEro NCTOYHUKA.

ITpu sKeaHuu TO e caMoe MOKHO cjiesiaTh U B Ruby. /lupekruBa __END__ B KOHIE
MIPOTPAMMBI TOBOPUT, UTO IAJIbIIIE UIYT BCTPOEHHBIE TaHHBIE. VX MOKHO YMTATh U3 TJI0-
GaJIbHOI KOHCTaHTBI DATA, KOTOpast MpecTaBisgeT coOoi 0ObdHbIi 00bekT T0. (OTMe-
TUM, YTO MapKep __END__ JIOJIKEH PACIoJiaraThCsi ¢ Hauajia CTPOKU. )

# PacrevyaTaTh BCe CTPOKM "3amoM Harepen"...
DATA.each_line do |line]
puts line.reverse
end
__END__
A man, a plan, a canal... Panama!
Madam, I'm Adam.
,siht daer nac uoy fI
.drah oot gnikrow neeb ev'uoy

10.1.26. YteHue ucxoaHOro TeKCTa NporpaMmbl
Ecou BBI XOTHTE TIOMYUUTD OCTYIT K UCXOAHOMY TEKCTY COOCTBEHHON MPOrPaMMBbI, TO
MOJKETE BOCIIOJIb30BATHCS YiKe ONMMCAHHBIM BbITe TPIOKOM (cM. pazzen 10.1.25).
[mobanbHast KOHCTaHTa DATA — 3TO OOBEKT Kjlacca TO, CCHUIAIOIIUIICSA Ha JaHHbIE,
KOTODbIE PACIIOJIOXKEHBI TT0CJIe TUPEKTUBBI __END__. Ho ectu BBITIOJTHUTD METO/ rewind,
TO yKazaresb haiina Gy/eT mepeyCcTaHoBIeH Ha HAYaI0 TEKCTa MPOTPaAMMBI.
Crenytomas porpaMMa BBIBOAUT COOCTBEHHBINH TEKCT, CHAGKast €r0 HOMEPaMK
CTPOK. DTO HE OUYEHD MOJIE3HO, HO, GBITH MOKET, BbI HAiJIeTe U IPYTrUe TIPUMEHEHUST Ta-
KOU TEXHUKU.

] ]303]
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DATA.rewind

num = 1

DATA.each_line do |line|
puts "#{'%03d' % num} #{line}"
num += 1

end

END__

OTMeTuM, 4TO HalUM4YMe AUPEKTUBBI ___END__ 06s3aTebHO — 0€3 Hee K KOHCTaHTe
DATA BOOOIIE HEJIb3s 00PaTUThCSL.

10.1.27. Pa6ota c BpeMeHHbIMK Paitnamm

Bo MHOruX caydasx Heo0Xoaumo paboraTh ¢ daiizaMit, KOTOPbIE [0 CYyTH CBOEH aHOo-
HUMHBL. MBI He XOTMM BO3UTHC C IIPUCBANBAHUEM UM HMEH U IIPOBEPATDH, UTO IIPU TOM
He BO3HUKAeT KOH(MJIUKTOB ¢ CyNeCTBYIOMUMHU (haiiiaMu. V1 TOMHUTH O TOM, 9TO TaKue
(bailsipl HY»KHO yIaIATDh, TOJKE HE XOUETCA.

Bce ot ipo6siemsl pernaer 6ubmoreka Tempfile. MeTox new (CHHOHUM open) IPH-
HUMaeT 6a30Boe MMsI B KAUECTBE CTPOKU-3aTPABKU M KOHKATEHUPYET €ro ¢ WAeHTU(hU-
KaTopoM IIpoliecca U YHUKAJIbHBIM [OPSIKOBBIM HoMepoM. HeobszaTeibHblil BTOpoi
napaMmeTp — UMs KaTajIora, B KOTOPOM CO3/IaeTCd BPeMEHHbIH (haiis; o yMOJYaHUIo OHO
PaBHO 3HAYEHUIO I1IePBOH U3 CYIIECTBYIONUX IIePEMEHHDBIX OKPY>KEeHUs TMPDIR, TMP MJIN
TEMP, a €CJIM HU OJiHA U3 HUX He 3a/laHa, TO "/tmp".

BosBpaiiaembiit 00beKT T0 MOKHO MHOTOKPATHO OTKPBIBATDH M 3aKPBIBATH HA MTPO-
TSKEHUN Beeil paboThI TIPOTPAMMBI, a 10 €€ 3aBepIIeHUN BpeMeHHbIi (aiin Gyner aB-
TOMATUYECKH Y/IaJeH.

¥ meToa close ecTb He0OsI3aTEBHBII (DJIAT; €CJIH OH PaBeH true, TO (ail yaasser-
s cpady 1nocJje 3akpbiTus (He 10KUIAsCh 3aBeplieHnd nporpaMmbl). MeToz path BO3-
BpalllaeT MmoJHoe uMst (haiijia, eciii OHO BaM 110 KaKO-TO IPUYMHE TTOHAT00UTCSI.

require "tempfile"

temp = Tempfile.new("stuff")
name = temp.path

temp.puts "3meck OpUI Bacs"
temp.close

# "/tmp/stuffl7060.0"

# Tozxe. ..
temp.open
str = temp.gets
temp.close (true)

# "3mecn OwpT Bacs"
# Voamures CENYAC.

10.1.28. MonyyeHne n U3MeHeHne TEKYLLEero Karanora
[TosryanTh UMSI TEKYTIETO KATAIOTa MOKHO C TOMOIIBIO METOIA Dir . pwd (CHHOHWM Dir.
getwd). DTU MMeEHA y3Ke JaBHO YIOTPeOIIOTCs KaK COKpalenus ot «print working di-
rectory» (meuaraTh pabounii karamor) u «get working directory» (moayunts pabounii
katasor). Ha mmargopme Windows ciMBOJIBI 06paTHOI KOCOiT 4epThI IIPeodpasyoTest
B CUMBOJIBI ITPSIMO KOCOH YePTHI.

JlJ1st M3MeHEeHMs TEKYIIEro KaTauiora CIy;KuT MeTo/] Dir.chdir. B Windows B naua-
Jie CTPOKHU MOKHO YKasbIBaTh OYKBY JUCKa.
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Dir.chdir("/var/tmp")
puts Dir.pwd # "/var/tmp"
puts Dir.getwd # "/var/tmp"

Bson/BbiBOA M XPOHEHME AAHHBIX

ITOT METO/I TaKKe IIPUHUMAET 6JI0K B KauecTBe ITapaMeTpa. Ecau 610K 3aZlaH, TO
TeKyI_HI/Iﬁ KaTaJioT USMEHAETCA TOJIbKO Ha BPEMS BbIITOJIHEHU ST 6]101(8., a II0OTOM BOCCTa-
HaBJMBAETCS TEPBOHAYAJIbHOE 3HAYECHUE!

Dir.chdir ("/home")
Dir.chdir("/tmp") do

puts Dir.pwd # /tmp
# Kaxol-TO KOX...
end

puts Dir.pwd# /home

10.1.29. U3MeHeHue TeKyLLero KOpHs
B 6osbmncrBe cucteM UNIX MOKHO U3MEHUTDH «IIPEACTABIEHUE» MIPOIIECCa O TOM,
YTO TaKoe KOpHEBOH Katajor /. OObIUHO 9TO feIaeTcs U3 cooOpaskeHnii 6e30IacHOCTH
nepe/I 3aIycKoM HeOe30TacHOM Ui HETIPOTECTUPOBAHHOI TIporpaMmbl. MeTos chroot
JleaeT yKa3aHHbIN KaTaJoT HOBBIM KOPHEM:

Dir.chdir ("/home/guy/sandbox/tmp")
Dir.chroot ("/home/guy/sandbox")
puts Dir.pwd# "/tmp"

10.1.30. O6xop kaTanora

Merozx kiacca foreach — 9TO UTEpPaTOP, KOTOPBII MOCAENOBATEIBHO MepegaeT B OJIOK

KayKIbII 9J1eMeHT KaTajiora. TOYHO Tak jKe BeeT cebst MeTO/ 9K3eMILIsIpa each.
Dir.foreach("/tmp") { lentry!| puts entry }

dir = Dir.new("/tmp")

dir.each { lentryl| puts entry }

O6a (pparMenTa IeyaTarT OJHO U TO ke (MMeHa BeeX (hailioB 1 MOAKATalIOroOB B Ka-
Tasiore /tmp).

10.1.31. Mony4yeHune coaepXxumoro karanora
MeTOZ[ KJjacca Dir.entries BO3BpallaeT MaCCUB, coz[epmamnﬁ BC€ 2JIEMEHTbI YKa3aH-
HOT'O KaTaJiora:

list = Dir.entries("/tmp") # %w[. .. alpha.txt beta.doc]

Kak BuznTe, BKIIOYAIOTCS U 9JIEMEHTDI, COOTBETCTBYIOIIHME TEKYIEMY U POAUTEIb-
cKoMy KaTasory. Ecau onu Bam He HY>KHBI, IIPUETCS OTGUIBTPOBATH UX BPYUHYIO.

10.1.32. Co3paHue Leno4ku KaTanoroB
WHoraa HeoOX0AUMO €o31aTh IIyOOKO BIOKEHHBIN KaTaJIoT, IIPUYEM IIPOMEKYTOUHbBIE
KaTaJIord MOTYT U He cyiectBoBaTh. B UNIX Mbl BOCIOJIB30BAIUCH OBI [IJIs1 9TOTO KO-
MaHI0# mkdir -p.

B nporpamme Ha Ruby Takyro orepaiuio BBIIOJIHSIET METOJ FileUtils.makedirs
(13 6ubMoTeKH fileutils):

Dainbl 1 kaTanoru
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require "fileutils"
FileUtils.makedirs("/tmp/these/dirs/need/not/exist")

10.1.33. PekypcuBHOE yaaneHue Katanora
B UNIX komanya rm -rf dir yjajiseT Bce Moji/iepeBo HaunHas ¢ karaygora dir. [Tonsr-
HO, UTO IIPUMEHSITD €€ Ha/l0 C OCTOPOKHOCTHIO.

B nocieannx sepcusix Ruby B kiace Pathname j06aBieH METO rmt ree, pELIAIONIMIL
Ty Ke 3a7a4dy. B Mojysie FileUtils eCTh aHAJIOTMUHBIN METO/IA Tm_T.

require 'pathname'

dir = Pathname.new("/home/poole/")
dir.rmtree

# wnu:

require 'fileutils'
FileUtils.rm_r("/home/poole")

10.1.34. Mowuck ¢aitnos n katanoros

Huzke MBI BOCTIOJIB30BAJIUCH CTAHAAPTHON OMOIMOTEKON find.rb Ui HATIMCAHUST Me-
TO/Ia, KOTOPbIIl HAXOAUT OJMH Win OoJiee GaillioB U BO3BPAIIAET UX CIIMCOK B BUJIE MAC-
cuBa. [TepBblil mapamMeTp — 9TO HayaJbHbBII KaTasor, Bropoii — 6o nms daiiia (cTpo-
Ka), 100 PEryJISIPHOE BhIPAKEHIE.

require "find"

def findfiles(dir, name)

list = []
Find.find(dir) do |path]|
Find.prune if [".",".."].include? path
case name
when String
list << path if File.basename (path) == name
when Regexp
list << path if File.basename(path) =~ name
else
raise ArgumentError
end
end
list
end

findfiles "/home/hal", "toc.txt"
# ["/home/hal/docs/toc.txt", "/home/hal/misc/toc.txt"]

findfiles "/home", /"[a-z]+.doc/
# ["/home/hal/docs/alpha.doc", "/home/guy/guide.doc",
# "/home/bill/help/readme.doc"]
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10.2. JocTyn K faHHbIM O0Nee BbICOKOro ypoBHS

YacTo BO3HMKAET HEOOXOAMMOCTh XPaHUTh U U3BJEKATh JaHHble OoJiee IPo3padyHbiM
c11oco6oM. MojtyJib Marshal HPeAOCTABJISET IIPOCThIE CPEACTBA COXPAHEHUS 0OBEKTOB,
a Ha €ero OCHOBeE II0CcTpoeHa GuboTeka PStore. Hakonerr, 6ubanorexa dbm MO3BOJISIET
OpraHu30BaTh HEUTO BPO/Ie Xa1a Ha Aucke. CTPOro roBopsi, OHa He OTHOCUTCSI K TeMe
JaHHOTO pasiesia, HO y7K CAUIIKOM IIPOCTa, YTOOBI pacCKasbiBaTh O Heil B pasjelie, [o-
CBALEHHOM 6a3aM JaHHbIX.

Bson/BbiBOA M XPOHEHME AAHHBIX

10.2.1. MpocToit MapLianuHr

Yacrto 6bIBaeT HeO6XOlII/IMO CO3/1aTb O6'b€KT 1 COXPaHUTD €T0 JIJId IMOCJIEeAYIOIIETO 1C-
moJib3oBanus. B Ruby €CTh pyAuMEHTapHadA MOA/CPIKKaA IJIA O66CH€'~I€HI/IH yCTOfI‘-IH-
BOCTHU 06’I)€KT3. WJIN MaplilajJnHra. MOZIYJII) Marshal TTO3BOJISIET CeEprnaJin30BaThb N gece-
pUaNIn30BaTh OObEKTBIL

# MaccuB DJIEMEHTOB [composer, work, minutes]

works = [["Leonard Bernstein","Overture to Candide",11],

["Aaron Copland", "Symphony No. 3",45],

["Jean Sibelius","Finlandia",20]]

# MBI XOTUM COXPaHUTE €TI0 OJjikd IIoCiienynmeIro MCIIONIb30BaHUA. . .

File.open("store","w") do |file]

Marshal.dump (works,file)
end

# HaMHOTO TIOBXeE. ..
File.open("store") do |[filel

works = Marshal.load(file)
end

HemocTraTok Takoro noaxoza 3ak/aio4aeTcs: B TOM, UTO He Bce 00bEKThl MOKHO CO-
xpaHuThb. /17151 00bEKTOB, BKJIIOYAIONINX JPYTHE 00BEKTHI HUBKOTO YPOBHSI, MAPIIATIHT
HeBO3MOKeH. K unc/y Takix HU3KOYPOBHEBBIX 0OBEKTOB OTHOCATCS, B YACTHOCTH, IO,
Proc U Binding. Hemb3ss Takke cepuaninsoBaTh CUHIJIETHBIE OOBEKTHI, AHOHUMHBIE KJIac-
ChbI U MOJLYJIN.

Metop Marshal . dump MOXKHO BBI3bIBATD €IIle ABYM: criocobamu. Ecyii OH BBI3bIBa-
€TCs C OIHAM MAPaMEeTPOM, TO BO3BPAIIAET JIAHHbIE B BU/IE CTPOKH, B KOTOPOIi 1TepPBbIE
1Ba Oaiita — 9T0 HOMED CTapIell 1 MJIAIIEH BEPCU.

s = Marshal.dump (works)
p s[0] # 4
p s[l] # 8

OOGBIYHO TIOTBITKA 3arPY3UTH TAKKE JaHHbIE OKA3bIBAETCSI YCIIEITHON TOJIBKO B CJIIy-
Yae, ecJIi HOMepa CTapIINX BEPCUH COBMAMAIOT U HOMEP MJIAIIIEH BepCUn TaHHBIX He
Goutbiiie MTazIeil Bepeun Metosa. Ho ecoiu ipu BeI3oBe mHTEpIperaTopa Ruby 3azan
(utar «6orauBocTh» (verbose WIH v), TO BEPCUU JIOJKHBI COBIAAATH TOYHO. ITH HO-
Mepa Bepcuil He cBsI3aHbl ¢ HOMepaMu Bepcuii Ruby.

Tpetwnii mapameTp limit (11e710€ YMUCT0) MMEET CMBICJ, TOJIBKO €CJIN CePUATN3yeMbIi
0OBEKT COAEPIKUT BJIOKEHHBIE 00BEKTHL. EC/IN OH 3a/1aH, TO HHTEPIPETUPYETCS METOAOM
Marshal . dump Kak MaKCUMaJibHast IyOuHa o6xoza 00bexTa. Ecii ypoBeHb BJIOKEHHOCTH
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MEHbIIIE YKa3aHHOI'O I1opora, To 00BEKT CEPpUATIN3YETCA 6e3 OH_H/I6OK; B IIPOTUBHOM CJIy-
qae B036y)KZ[aeTCH NCKJII0OUYeHNEe ArgumentError. Hpome IIOACHUTD 9TO Ha IIpUMEPE:

Hoctyn k gaHHbLIM Bonee BbICOKOrO YPOBHS

File.open("store","w") do |file]
arr = [ ]
Marshal.dump (arr,file,0) # BayTpm 'dump': TpeBHIEHA IOPOTOBas IIyOMHA.
# (ArgumentError)
Marshal.dump (arr,file, 1)

arr = [1, 2, 3]
Marshal.dump (arr,file,1) # BuyTpu 'dump': IpeBHIIEHa IIOPOTOBas IIyOuHa.
# (ArgumentError)
Marshal.dump (arr,file,2)

arr = [1, [2], 3]
Marshal.dump (arr,file,2) # BuyTpy 'dump': [peBHIIEHAa IOPOTOoBasi IJIyOMHA .
# (ArgumentError)
Marshal.dump (arr,file,3)
end

File.open("store") do |filel

p Marshal.load(file) # [ ]

p Marshal.load(file) # [1, 2, 3]

p Marshal.load(file) # arr = [1, [2], 3]
end

[To ymosryanuio Tpetuii napamerp paset 1. OTpuiiatesibHOe 3HAYCHHUE O3HAYACT, YTO
TIyOMHA BIOKEHHOCTH HE TTPOBEPSETCS.

10.2.2. Bonee CNoXHbi MapLUASINHT

WMuorma Mpl XOTUM HACTPOUTH MAPIIAIWHT IO/l CBOU HYK/bI. TaKyio BO3MOKHOCTD JIAlOT
MeTO/Ibl _load 1 _dump. OHU BbI3BIBAIOTCSI BO BPEMSI BBIITOJTHEHUS MAPIIAJIHTA, YTOOBI BBI
MOIJIN CAMOCTOSITEJIbHO Pean30BaTh Hpeo6pa30BaHI/Ie JIAHHBIX B CTPOKY U 06paTHo.

B crnenytomem mpumepe 4esoBeK MOJydaeT 5-TIPOIEHTHBIN OXO0/ Ha HAaYaabHBIH
KaIllUTaJa ¢ MOMEHTA POKAeHusA. Mbl He XpaHUM HU BO3PACT, HA TEKYIIUI Gasamc, mo-
CKOJIbKY OHW SIBJSIOTCST (DYHKIIUSIMU BpEMEHU.

class Person

attr_reader :name
attr_reader :age
attr_reader :balance

def initialize(name,birthdate,beginning)
@name = name
@birthdate = birthdate
@beginning = beginning
@age = (Time.now - @birthdate)/(365*86400)
@balance = @beginning* (1.05**@age)

end
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def marshal_dump
Struct.new("Human", :name, :birthdate, :beginning)
str = Struct::Human.new(@name,@birthdate,@beginning)
str

end

Bson/BbiBOA M XPOHEHME AAHHBIX

def marshal_load(str)
self.instance_eval do
initialize(str.name, str.birthdate, str.beginning)
end
end

# Ilpoure MEeTOmH. . .
end

pl = Person.new("Rudy",Time.now - (14 * 365 * 86400), 100)
p [pl.name, pl.age, pl.balance] # ["Rudy", 14.0, 197.99315994394]

str = Marshal.dump (pl)
p2 = Marshal.load(str)

p [p2.name, p2.age, p2.balance] # ["Rudy", 14.0, 197.99315994394]

ITpu coxpaHeHun 0OBEKTa ITOTO TUIA aTPUOYTHI age U balance He COXPAHSIOT-
cs. A xorza 06beKT BOCCTAHABIMBAETCs, OHM BbIUUC/IAIOTCS 3aHOBO. 3aMeThTe: MEeTOL
marshal_load IPEAIOJIAraeT, 4To 00bEKT CYIIECTBYET; 3TO OJIVH N3 HEMHOTHUX CJIy4aes,
Kora MeTO/ initialize IIPUXOAUTCS BbI3bIBATD SIBHO (O6bI‘{HO 9TO JeJaeT METO/], new).

10.2.3. OrpaHnyeHHoe «rnybokoe KONUPOBaHUE» B XOA4Ee MapLUaJIMHra

B Ruby Her onepaiuu «riry6okoro Konuposanusi». Metoibl dup U clone He BCET/a pa-
6oraiot, kak oxxuaaeTcst. OObEKT MOKET COAEPKATH CCHUTKU HA BJIOKEHHBIE OOBEKTHI, a
3TO MPEBPAIIAET OIEPAIIUIO KOTIMPOBAHUS B UTPY «COOEPU MATIOUKN>.

Huske npejraraercst criocod peasn3oBath TyOOKOe KOIMMPOBAHKUE ¢ HEKOTOPBIMHE
OrpaHUYEHUSMHU, 00YCJIOBIEHHBIME TEM, YTO HAIIl TOAXO0/l OCHOBAaH Ha UCITOJIb30BAHUT
KJjacca Marshal CO BCeMU HPUCYLINMU €My HeJJOCTaTKaMu:

def deep_copy (0bj)
Marshal.load (Marshal.dump (obj))
end

a = deep_copy (b)

10.2.4. O6ecneyeHue yCTOMYMBOCTU 00BLEKTOB

¢ nomoLubio 6uénuoreku PStore

Bubsoreka PStore peasnusyer xpanenue o0bekToB Ruby B haiine. O6bekt Kiacca
PStore MOJKET COJIEPKATH HECKOJIBKO repapxuit 06bektoB Ruby. ¥ kaxmoit nepapxun
€CTh KOPEHb, UACHTUDUITUPYEMbII KI0UoM. VepapXun CYUTBIBAIOTCS ¢ IUCKA B Haua-
Jie TPAH3AKIINH U 3aTIUCHIBAIOTCSA 0OPATHO Ha JINCK B KOHIIE.
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Hoctyn k gaHHbLIM Bonee BbICOKOrO YPOBHS

require "pstore"

# COXpaHUTD.
db = PStore.new("employee.dat")
db.transaction do
db["params"] = {"name" => "Fred", "age" => 32,
"salary" => 48000 }
end

# BOCCTaHOBUTE.
require "pstore"
db = PStore.new("employee.dat")

emp = nil

db.transaction { emp = db["params"] }

O6bIuHO BHYTpU 6J10Ka TpaH3aKIMU KCIIOJIb3yETCs HepeﬂaHHbﬁieMy'06beKT
pstore. HO MOXHO MOJIy4UTH U CaM BBI3BIBAIOIUI 00DBEKT, KaK IT0Ka3aHo B npume-
pe BbIIIIE.

ITa TeXHUKA OPHUEHTHUPOBaHa Ha TPpaH3aKIIUW; B Ha4YaJIe 6JIOKa O6pa6aTbIBaEMbIe JlaH-
HbI€ UUTAIOTCA C IMCKa. AB KOHIIE TPO3PavHO VI ITPOrPpaMMUCTa 3allChIBAIOTCA Ha /IMCK.

Mb1 MOKeM 3aBEPHINTDb TPaH3aKIMIO JJOCPOYHO, BbI3BaB MCTO/{ commit MJIU abort.
B TIEPBOM CJiydae BCe U3MEHEHUA COXPaHAIOTCS, BO BTOPOM OT6paCbIBaIOTCH. Paccmort-
pum 6oJiee ITUHHBIN IpuMep:

require "pstore"
# IlpempmnonaraeTrcs, 4YTO CymecTByeT o¢ail C OBYMS OOBEKTaMMN.
store = PStore.new("objects")

store.transaction do |s]

a = s["my_array"]
h = s["my_hash"]

# OmnymeH BooOpaxkaeMBll KOI, MaHUIIyIMPYLINM OOBLeKTamu
#a, huwo.mo.

# IllpenmonaraeTcs, 4YTO IepeMeHHas "condition" MoxeT
# mpuHUMaATE 3Hadenus 1, 2, 3...

case condition

when 1

puts "OrmeHa."

s.abort # lzMeHeHnus1 OyIyT IIOTEpPSIHH.
when 2

puts "OurcupyeM U BBXOOUM. "

s.commit # lzMeHeHus: OyIyT COXpaHEHH.
when 3

# Huuyero He [gejaeM...

end
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puts "TpaH3aklud IOolIyla OO KOHIEA."
# V3MeHeHUss OyOyT COXPaHEeHH .

Bson/BbiBOA M XPOHEHME AAHHBIX

end

Buytpu TpaH3aKIuu MOKHO BBI3BAaTh METOJ roots, KOTOPBIN BEPHET MaCCUB KOP-
Hell (M1 METOJT root ?, YTOOBI TIPOBEPUTH TIPHHA/IEKHOCTD). ECTh TaksKe MeTO/I delete,
YAATSIONINN KOPEHbD.

store.transaction do |s|
list = s.roots # ["my_array","my_hash"]
if s.root?("my_tree")
puts "HaumeHo my_tree."

else
puts "He HampesHo # my_tree."
end
s.delete("my_hash")
list2 = s.roots # ["my_array"]
end

10.2.5. Pa6ora ¢ gaHHbiMu B popmarte CSV

CSV (comma-separated values — sHayeHus, pasieeHHble 3aITHIMU) — 9TO (POpMAT,
C KOTOPBIM BaM JIOBOJUIIOCH CTAJIKMUBATHCSA, €CJHM Bbl pabOTaN C HIEKTPOHHBIMY Tab-
sutiamu wim 6azamu nanubix. K cuacrsio, Xupocu Hakamypa (Hiroshi Nakamura) wa-
nucal st Ruby cooTBeTCTBYOIUN MOJYJ/Ib U TOMECTUJI €70 B aPXUB MPUJIOKEHUI
Ruby.

Nwmeercst taxske 6ubmoreka FasterCSV, kotopyto cosnan Ixkeiime Dasapy Ipeit 11T
(James Edward Gray III). Kak siBcTByeT U3 Ha3BaHUsI, OHa paboTaeT ObICTpee, K TOMY
JKe MMeeT HEeCKOJIbKO BUIOM3MEHEHHBIN U YJIydllieHHbIH nHTepdeiic (XOTs 11 M0Th-
30BareJieil crapoii OMOINOTEKH eCTh «PEKUM COBMECTUMOCTH» ). Bo BpeMst paboThI Hajl
KHUTOU BEJIMCh AUCKYCCUU O TOM, CJIeAyeT Jii caenarth oubiuoreky FasterCSV cran-
MapTHOI, 3aMEeHUB cTapyto GUGIMOTEKY (TIPH HTOM €if, BEPOSITHO, OYIeT MPUCBOEHO CTa-
poe nms).

slcHo, uto 51O He HacTostast 6a3a naHHbIx. Ho 6oiee MogXo/sIero Mecra, ueM ata
rJIaBa, /IJis Hee He HAILIOCh.

Momyss CSV (csv. rb) pazbupaer niu reaepupyer gautbie B hopmate CSV. O tom,
4TO NIPEACTABISET COOOI IIOCIETHNN, HET OOIEPUHATOrO COTIaIeHus. ABTop 6ubm-
OTeKU ompesesisieT GopMaT CIeAYIONUM 00Pa3OM:

@ pazjiesiutesipb 3anuceii: CR + LF;
@ pazjenurTenb nodei: 3amaTas (,);

@ jannble, cogepskainue cuMBosibl CR, LF nim 3anaryio, 3akiodaiorcs B IBOMHBIE
KaBbIUKY,

@ /BOITHOI KaBbIUKe BHYTPHU JIBOMHBIX KaBbIYEK JIOJIKEH IPE/INIECTBOBATH ellle
OJIUH CUMBOJI IBOMHON KaBbruku (“ =2 “7);

7”9

@ mycroe moJie B KaBblYKax 0003HavaeT MycTyio CTPoKy (fanubie,”” aHHbIe);

@ 1ycroe noJe 6e3 kapbruek ozHadaer NULL (naHHbIe, JaHHBIE).

1 5 [ O T

B nactosiiiiem pasziesie Mbl paCCMOTPHM JIUTIH YacTh (DYHKITMOHATBHBIX BO3MOKHOC-
Tell GUOIMOTEKN. DTOTO TOCTATOUHO JIJIST BBEJIEHUST B TIPEIMET, & CAMYIO aKTYaTbHYIO
JOKYMEHTAIINIO, KAK BCEr/ia, MOXKHO HAlTH B cetn (HauHuTe ¢ caiita ruby-doc.org).

Haunewm ¢ cozmanmst daiima. YToOBI BBIBECTH TaHHbBIE, PA3IeCHHbIE 3aTISITHIMH, MbI
TIPOCTO OTKPBIBAeM (hailsr 7IsT 3aIUCH; METO/ open TIePeNaeT OObEKT-ICATENDb B OIIOK.
3aTeM ¢ MOMOIIbIO oTlepaTopa A0OaBICHUsT Mbl I00aBJIsAeM MACCUBBI TaHHBIX (TIPU 3a-
ey onu npeobpasyiorces B popmar CSV). Ilepsast cTpoka sIBJISETCS 3aT0JIOBKOM.

Hoctyn k gaHHbLIM Bonee BbICOKOrO YPOBHS

require 'csv'

CSV.open("data.csv","w") do |wr]|
"name", "age", ”salary“}
wr << ["mark", "29", "34500"]

(
wr << [
[

wr << ["joe", "42", "32000"]
[
[
[

wr << ["fred", "22", "22000"]

wr << ["jake", "25", "24000"]

wr << ["don", "32", "52000"]
end

B pesysbraTe ncrosHeHNs 3TOTO KOJIAa MBI ITOJTy4aeM Tako# ¢aii data.csv:

"name", "age", "salary"
"mark",29,34500
"joe",42,32000
"fred",22,22000
"jake",25,24000
"don",32,52000

[lpyras nporpamma MOKeT TPOYUTATh ITOT haiir:

require 'csv'

CSV.open('data.csv', 'r') do |row]
D row

end

# BHIBOIUTCS:

# ["name", "age", "salary"]

# ["mark", "29", "34500"

# ["joe", "42", "32000"]

# ["fred", "22", "22000"]

# ["jake", "25", "24000"

# ["don", "32", "52000"]

ITOT (hparMeHT MOKHO ObIIIO OBI 3amucath 1 6e3 6I10Ka, TOTa METOJ open MPOCTO
BePHYJI OBl 0OBEKT-UUTATENb, 3aTEM MOKHO ObLIO ObI BHI3BATH METOJ shift UMTaTeIst
(kak ec/i ObI 5TO OBLI MACCUB) /I IIOJLy49eHns ouepenHoii crpoku. Ho 6mounas dop-
Ma MHe TTPe/ICTaBIIAETCS HoJee eCTECTBEHHOTI.

B 6ubmorexe ectb u 60Jiee PasBUThIE CPEACTBA, a TAKKe BCIIOMOIaTeJIbHbIe METO-
bl JIJ1s mosryyeHust I0NOTHUTEIbHON nHpopManu obpatuTtech K caiity ruby-doc.org
WJIM apXUBY NpuoxkeHuii Ruby.
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10.2.6. Mapwanuur B popmare YAML
Ab6pesuarypa YAML osnauaer «YAML Ain’t Markup Language» (YAML — He s13biK
pasMeTKH). DTO He UTO MHOE, KaK TMOKWiL, IOHATHBIN YeloBeKy (DopMaT XpaHeH!sl JaH-
upix. On HanmomuHaer XML, HOo «kpacuBee».

3aTpeboBaB IUPEKTUBON require OUOIMOTEKY yaml, MbI J0OABJISIEM B KaK B 00b-
eKT MeToJ to_yanl. [ToyunrenbHo Oyaer IOCMOTPETh Ha PE3YJIBTaT BBIBOIA B 9TOM (hop-
Mare HeCKOJIbKUX MPOCTBIX 1 G0JIee CIIOKHBIX 00BEKTOB.

Bson/BbiBOA M XPOHEHME AAHHBIX

require 'yaml'

str = "Hello, world"

num = 237
arr = %w[ Jan Feb Mar Apr |
hsh = {"This" => "is", "just a"=>"hash."}

puts str.to_yaml
puts num.to_yaml
puts arr.to_yaml
puts hsh.to_yaml

BEIBOOUTCS :

--- "Hello, world"
--- 237

- Jan

- Feb

- Mar

- Apr

just a: hash.
This: is

S S S S S S S SR $E 3E 3E

OG6paTHBIM IO OTHOMIEHUIO K to_yaml ABJISIETCSI METOJL YAML, . 10ad, KOTOPBIA TPUHU-
MaeT B KaueCTBe MapameTpa CTPOKY WU TTOTOK.

[Ipeamosnoskmm, uTo nMeeTcs Takoi (aiia data.yaml:

- "Hello, world"

- 237

- Jan
- Feb
- Mar
- Apr

just a: hash.
This: 1is
ITO Te Ke YeThIPe dJeMeHTa JAaHHBIX, KOTOPbI€ Mbl BHUJIEJNN PaHbIlle, TOJbKO OHU
CTPYTIIUPOBAHBI B INHBIN MaccuB. Eci 3arpy3uTh aTOT MOTOK, TO MTOJTYYUM MACCUB:
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Hoctyn k gaHHbLIM Bonee BbICOKOrO YPOBHS

require 'yaml'

file = File.new("data.yaml")

array = YAML.load(file)

file.close

p array

# BHIBOIUTCH:

# ["Hello, world", 237, ["Jan", "Feb", "Mar", "Apr"],

#  {"just a"=>"hash.", "Thig"=>"is"}]

B o6uem u nesom YAML — enie ogu c1ioco6 BBIIOJIHUTD MapIiaJiHT 0ObeKTOB.
Ha BepxHeM ypoBHE ero MOKHO MCIIOJIb30BaTD /IJI CaMbIX Pa3HbIX 1ieJsieil. Hampuwmep,
YeJI0BEK MOKET He TOTBbKO YNTATh TaHHbIE B 3TOM popMaTe, HO U peJlaKTUPOBAThH UX, TTO-
3TOMY €r0 eCTECTBEHHO IIPUMEHSITH JIJISI 3aITUCH KOHMUTYPAITUOHHBIX (DAllJIOB U T.I1.

YAML no3BosisieT 1 MHOTOE JIPYTO€, O YUeM MbI HEe MOKEM 3/IeCh paccKas3aTh. J{omno-
HUTEJIbHYI0 HHGOPMAIIMIO Bbl Haiijere Ha caiite ruby-doc.org niy B cripaBOYHOM py-
KOBO/ICTBE

10.2.7. Npeob6napaiowme o6bekTbI M GMONMOTEKAa Madeleine

B HeKOTOPBIX Kpyrax momyJisipHa ujest npeobradaiouux obsexmos (object prevalence).
CMBICIT €€ B TOM, UTO TIAMSITH JIEIIEBA 1 TIPOIOJIKAET JICIIEBETh, a 6a3bl JAHHBIX B GOJIb-
IIMHCTBE CBOEM HEBEIUKH, TI09TOMY O HUX MOKHO BOOOIIe 3a0bITh U XPAaHUTh BCE 00b-
€KThI B TIAMSITH.

Knaccuueckoii peanusanueii sipisercs naker Prevayler, Hanucannbiii Ha g3bike Ja-
va. Bepcusa mist Ruby naseizaercst Madeleine.

Madeleine rogurcst He At BCeX MPUIOKEHMIL. Y METOIUKH Tpeobaagaoiinx 06b-
€KTOB €CTb COOCTBEHHBIE TIPABUJIA U OTpaHIUYeHUsT. Bee 00bEKThI IOJKHBI, BO-TIEPBBIX,
[OMEIIATHCS B AMSITU; BO-BTOPBIX, ObITh CEPHAJII3YEMBL.

OO6bEKTHI JOJKHBI ObITh IeTePMUHUPOBAHbL, TO €CTh BECTH ce0sl OHUM M TeM Ke
06pa3oM IpH MOJIYYEeHUN OTHUX U TeX Ke JaHHbIX. (Cire0BaTe/IbHO, TPUMEHEHUE CHC-
TEMHOTO TaliMepa WU CIAYYAHBIX YHCesT OKa3bIBAETCS IO BOTIPOCOM. )

OO6BEKTHI TOJKHBI OBITH 110 BO3MOKHOCTH M30JIMPOBaHbl OT BBOJIA,/BbiBoa ((haii-
JioB U ceTr). OOBIYHO BeCh BBOJ/BBIBOJI BBITIOJHSIETCS] BHE CHCTEMBI TIPEOOTAIAI0TIITX
00bEKTOB.

Haxkowner, o6ast KoMaHia, KOTOpasi U3MEHSAET COCTOSIHUE CUCTEMbI TIPE0d Iaiaio-
MUX 00BEKTOB, OJKHA UMETh B/ 00 bEKTa-KOMAH/IbI (TO €CTh JIjist TAKUX 00BEKTOB TO-
JKe JIOJKHA UMETHCST BO3MOKHOCTD CEPUATU3AINI U COXPAHEHMST ).

Madeleine npegraraer 1Ba OCHOBHBIX METO/IA JOCTYIIA K cCHCTEMe 00beKTOB. MeToj
execute_query MO3BOJISIET BBIMTOJHUTH 3aIIPOC UJIH MTOJYIUTD AOCTYII I uTeHus. Me-
TOJI execute_command HHKAIICYIUPYET JIOOYIO ONEPAIMIO, KOTOPasl U3MEHSIET COCTOSI-
HUe 00bEKTOB B CHCTEME.

O6a MeTo/1a MPUHUMAIOT B KauecTBe mapaMeTpa 00beKT Command. ITo ompesiesieHuto
TaKOi1 00bEKT JIOJIKEH UMETh METO]I execute.

PaGota cucTeMbl COCTOUT B TOM, YTO BO BPEMs MCIOJIHEHMs IPUIOKEHUSA OHA T1e-
PHOIUYECKH JIeJIaeT MOMEHTAIbHBIE CHUMKH BCell cucTeMbl 00beKTOB. KoMaH ibl cepu-
AIM3YI0TC HapaBHe ¢ APYruME oObeKTaMu. B HacTostiee BpeMs He CyIIeCTBYEeT CII0CO-
6a «OTKaTUTh» HAOOP TPaH3aKLIUIL.
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TpyAHO IPUBECTH COIEPKATEBHBIN TIPUMED UCIIOIb30BaHUs 9Tol Gubarorexu. Ec-
JIY BBl BHAKOMBI ¢ Java-Bepcueii, pekomerayio usyuntb API mis Ruby u ocsouts ee Ta-
KM 00pa3oM. XOpoIuX PyKOBOJICTB HET — MOKET OBITh, BbI HAIIUIIIETE TIEPBOE.

10.2.8. Bubnuoreka DBM

DBM — nnatgopMeHHO-He3aBUCUMBIH MeXaHN3M JIJII XpaHEeHUsI CTPOK B paiise, Kak B
xatie. VI ko4, 1 accorMupoBaHHbIE ¢ HUM JIAHHBIE JIOJKHBI OBITH cTpokaMu. VHTep-
(etic dbm BKIIIOUEH B CTaHAAPTHBIN gucTpubyTus Ruby.

JLJist MCTIO/Ib30BAHUST ATOTO KJIacca HY:KHO co3iath 00bekT DBM, ykaszas jist Hero
uMst (haitia, a gaspine paboTaTh ¢ HUM, Kak ¢ OOBIYHBIM Xa1ieM. 110 3aBepiiernn pabo-
TBI (hailsr ciemyeT 3aKphITh.

Bson/BbiBOA M XPOHEHME AAHHBIX

require 'dbm'

d = DBM.new("data")

d["123"] = "toodle-oo!"

puts d["123"] # "toodle-oo!"

d.close

puts d["123"] # RuntimeError: 3axkpeTHM DBM-dai.

e = DBM.open("data")

e["123"] # "toodle-oo!"

w=e.to_hash # {"123"=>"toodle-oo0!"}

e.close

e["123"] # RuntimeError: 3akpeTHi DBM-daii.
w["123"] # "toodle-oo!

Wnrepdeiic k DBM peasinzoBaH B Bujie 0J{HOTO KJIACCA, K KOTOPOMY TIOIMEIIIAH MO-
yJb Enumerable. /[Ba MeTo/a Kimacca (CHHOHUMBI) new U open SIBJISIIOTCSI CUHTJIETaMH,
TO €CThb B JIIOOOH MOMEHT BPEMEHH MOKHO UMETh TOJIbKO oauH 00bekT DBM, cBsasan-
HBIH ¢ JIaHHBIM (DANITIOM.

g=DBM.new ("data.dbm") #
f=DBM.open ("data.dbm") # Errno::EWOULDBLOCK:
# Try again - "data.dbm"

Bcero ectb 34 meTo/a 9K3eMILIsIpa, MHOTHE U3 KOTOPBIX SIBJISIIOTCSI CHHOHUMAaMMU
IV aHAJIOTHIHBI MeToIaM xa1rra. [loutn Bce omepariny ¢ HaCTOSIITUM X31eM ITPUMEHN-
MBI U K 00BbeKTY dbm.

Metoz to_hash co3maer IIpeJicTaB/IeHNE (bai/’ma B BU/JIE X9OI1Ia B IIaMATH, A METO/I close
3aKpbIBaeT cBs3b ¢ (aitnoM. OcTaibHble METOABI 110 OOJIbIIEI YaCTH aHAJIOTUYHBI METO-
JlaM X3IIIaM, OJTHAKO JIOTIOJTHUTEJIBHO eCTh METO/IbI rehash, sort, default, default=. Me-
TOJI to_s BO3BpAIaeT CTPOKOBOE IIPeCTaBIeHNe nieHTU(hUKATOPa 00bEKTa.

10.3. buonuoreka KirbyBase

KirbyBase — ne6ounbliast OnbnoTeKa, ¢ KOTOPOI JOJIKEH OCBOUTHCS KasKAbIi TPOrpaM-
muct Ha Ruby. B Hactosiee Bpemst ona He BXOAUT B CTaHAAPTHBINA AUCTPUOYTUB, a eC-
s OBl BXO/IMJIA, TO Oblia Obl elile MoJjie3Hee.
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KirbyBase — tutoz tpynos [xeiimu Kpu66ca (Jamey Cribbs), HasBaHHBIIL, K CJIOBY,
B 4eCTh ero cobaku. Bo MHOTHX OTHOIIEHUSIX 9TO MOJHOIEHHAst 6a3a JaHHbBIX, HO €CTh
IPUYKHBL, 110 KOTOPBIM MBI PACCMAaTPUBAEM ee 371eCh, a He BMecTe ¢ MySQL u Oracle.

Bo-11epBbIX, 3TO HE aBTOHOMHOE MpUJIoKeHue. ITo Oubmoreka st Ruby, u 6e3
Ruby ee ncmonbzoBath Hetb3st. Bo-BTOPBIX, OHAa BOOOIIE He 3HAET, UTO Takoe si3bik SQL.
Eci Bam 6e3 SQL He 060 THCH, TO 9Ta GUOIMOTEKA He IS Bac. B-TpeThuX, eciIu pH-
JIOKEHUE JIOCTATOYHO CIOKHOE, TO (DYHKIIMOHAIBHBIX BO3MOKHOCTEH U OBICTPOICH-
crBus KirbyBase MosxeT He XBaTuTh.

Ho HecMoTpst Ha Bee 3T0, ecTh HeMajto rpuunt jobuth KirbyBase. 9o Hammcan-
Hast 1iesinkoM Ha Ruby 6ubsmorexa, cocrosiiast us e AMHCTBEHHOTO (haiira, KOTOPYIo He
HY’KHO HM yCTaHaBJUBaTh, HU KoHDUrypuposath. OHa paboTaeT Ha Beex miardopmax,
U CO3/IAHHBIE C €€ MTOMOTIBIO (PailyIbl MOXKHO TIEPEHOCUTD C OJTHOH TI1aThOPMBI Ha [PY-
ryio. ITO «HACTOAIIAst» 6a3a JJAHHBIX B TOM CMBICJIE, YTO JIAHHBIE HE 3aTPysKAIOTCS T1e-
JINKOM B [1aMSITh.

BubmoTeKoi JIErko MoJib30BaThest, a ee nHTepdeiic Bbiaepskat B xyxe Ruby c Jser-
kM Hasierom DBI. B o61ieM, 6as3a JaHHBIX COOTBETCTBYET KATAJIOTY, a Kaskast TadJiu-
11a — ofHOMYy (haiimy. DopMaT TaHHBIX B TAGIUIAX TAKOB, YTO YETOBEK MOXKET UX YUTATH
(1 perakTupoBaTh). J[OMOTHUTETBHO TAOIUIIBI MOKHO 3a1TU(DPOBATH — HO TOJBKO JIJIs
TOTO, YTOOBI 3aTPYAHUTH peflakTupoBaHue. basa 3HaeT 00 oObekTax Ruby; pomyckaer-
s UX XpaHeHHe 1 U3BJieueHe Oe3 morepu nH(OOPMAIINH,

Haxkownert, 6rarogaps uarepdeiicy dRuby 6ubimoreka MokeT paboTath B pacipe-
nenernoM pexknme. K panmsiv, xpausiumvcs B KirbyBase, MoKHO ¢ 0O/TMHAKOBBIM yCITe-
XOM 00paIaThes Kak ¢ JJOKAIbHOM, TaK U € YIaJEHHONW MaTlTUHBI.

Y00bI OTKPHITH 623y JAHHBIX, HYKHO CHAYAJIA YKA3aTh, SIBJISIETCS JIU OHA JIOKAJTbHOIL
Ciienytoniue 1a mapamerpa 0ObIYHO PaBHbI ni 1, a YeTBEPTHIN YKA3bIBAET KATAJIOT, B KOTO-
POM OYYT XpaHUTHCST (GailsIbl ¢ JTAHHBIMU (110 YMOJTYAHIIO 9TO TEKYIIUIT KaTaior).

Yro6b! cO3/1aTh TAGIIHILY, BBI3BIBAETCSI METOT create_table 0OBEKTA, PEACTABIISIO-
1ero 6a3y JaHHbIX; MY TepeaeTcst UMst Tabauibl (06 BEKT Symbol); UMs (haiiia Ha uc-
Ke 006pa3yercst U3 9TOro MMEHU. 3aTeM [ePEIAeTCst MOCIEA0BATENLHOCTD TTap CUMBOJIOB,
OTUCHIBAIOIINX MMEHA U TUIIBI TTOJIET.

bubnunotexa KirbyBase

require 'kirbybase'
db = KirbyBase.new(:local, nil, nil, "mydata")

books = db.create_table(:books, # VIMs TaOIULIH .
:title, :String, # Ilone, Twui,
rauthor, :String)

B rexyeii Bepcun KirbyBase pacriosnaer ciieyomiye THIIbI oJieil: String, Integer,
Float,Boolean,Time,Date,DateTime,Memo,BlobLIYAML.I(TONQYMowﬁnﬂjcKorﬂaBbI6yﬂe-
Te YUTATD ATY IJIaBY, BO3MOKHO, TIOSIBATCS U HOBbIE THUIIDI.

Jluist BeTaBKU 3anucy B TaOJIMILy IIPUMEHSIETCS METOZ, insert. EMy MOJKHO 11epesarh
CITMCOK 3HAYCHU, X31I UK JI0O0H 00beKT, OTBEYAION[MI HA 33/JaHHble UMEHA T10JIei.

books.insert ("The Case for Mars","Robert Zubrin")
books.insert (:title => "Democracy in America",
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:author => "Alexis de Tocqueville")
Book = Struct.new(:title, :author)
book = Book.new("The Ruby Way","Hal Fulton")
books.insert (book)

Bson/BbiBOA M XPOHEHME AAHHBIX

B mo6om crydae MeToNT insert BO3BpaInaeT HaeHTU(HOUKATOP CTPOKH, COOTBETCTBY-
I0ITell HOBO 3armucu (BBl MOXKETE UCTIOJIb30BATh €0 U UTHOPUPOBATD). ITO «CKPHI-
TOE» aBTOMHKPEMEHTHOE TI0JIE, TIPUCYTCTBYIONIEe B KAK/IOM 3amucy Jo60H TaOIHIIbL.

Jlist BBIGOPKH 3amuceil CIy;KUT MeTofT select. Bes mapaMeTpoB oH BRIGHpAET Bce
noJist Beex 3anuceit Tabuuipl. HaGop mosieit MOJKHO OrpaHuYuTh, TIEPEIaB B KAYeCTBE
napameTpoB cuMBOJIbL. Eciu 3aan 610K, TO OH ONpe/esisieT, Kakie 3alicu oTOupaTh
(TIpIMEPHO Tak e, Kak paboTaeT MeTos find_all JUIST MACCHBOB).

listl = people.select # Bce mony, BCe IIOJS.
list2 = people.select (:name, :age) # Bce ooy, TONBKO UMSI M BO3PACT.

list3 = people.select(:name) {|x| x.age >= 18 && x.age < 30 }

# Vmena Bcex momen or 18 mo 30 jner.

B 6JIOK€‘ J0ITyCTUMbI JIIO6bIe orieparum. ITO O3Ha4a€eT, HallpuMep, 4TO MOKHO
(hopmysIpoBaTh 3a1IPOC € MTOMOTIBIO PETYJISIPHBIX BBIPDAKEHUH (B OTJIMYME OT TUITHY-
Hoit SQL-6a3br).

Pesynsrupyomuii Habop, Bosspaiaembrii KirbyBase, MoskHO copTupoBars 1o He-
CKOJIBKUM KJIIOYaM B IMTOPAJKE BO3paCTaHUA NJIN y6bIBaHI/I$[. ZIJIH COPTHUPOBKMH II0 y6bI-
BaHUIO II€pe/l UMEHEM KJII0Ya CTaBUTCA MHUHYC. (STO pa60TaeT, IIOTOMY 4YTO B KJaCC
Symbol 106aBIe€H METO/I, COOTBETCTBYIOIIUI YHAPHOMY MUHYCY.)

sorted = people.select.sort (:name,-:age)

# OTCOpTMPOBATEH B IOPSIIKE BO3pPACTAaHNMS Name ¥ B IOpsiake yOHBaHMS age.

VY pesyasrupyoriero Habopa ecTb OJHO HHTEPECHOE CBOMCTBO: OH MOKET TPE/O-
CTaBJIATb MAaCCHUBDI, «Cpe3aloley» pe3yabTarT. C IIEpBOTO pa3a 3TO AOBOJIBHO TPYAHO
MOHATD.

HpeZIHOJIO)KI/IM, YTO €CTb peSy.HbTI/IpyIOH.II/Iﬁ Ha60p SaHI/ICef/,I, TIPpEeACTaBIAIONINX JIIO-
aeﬁ, n B Ka)KlIOfI 3allCH XpaHATCA UM, BO3PACT, POCT U BEC. HOHHTHO, 4TO 9TOT pe-
3yijTI/IpyIOH_lI/II'/JI H8.60p MOJKHO MHIEKCUPOBATh KaK MaCCUB, HO O/ITHOBPEMEHHO OH M€~
€T MeTO/Ibl, Ha3BaHHbIE TaK ke, KaK 1oJist. KaskbIil Takoil MeTo/1 BO3BpalllaeT MacCUB
3HAYEHWI TOJBKO COOTBETCTBYIONIETO eMy Toss1. Hampumep:

list = people.select (:name, :age, :height, :weight)

p list[0] # Bcs mHpopManms o yenoBeke 0.

p list[1l].age # TOJNBKO BO3pACT 4YeyoBeKa 1.

p list[2].height # PocT uyeyoBeKa 2.

ages = list.age # MaccuB: BO3PACTH BCEX JIOIENn.

names = list.name # MaccuB: UMeHa BCeX JIeNn.

B KirbyBase ectb orpaHuueHHbIe CPEICTBA TI€UYATH OTYETOB; TOCTATOYHO BBHI3BAThH
METOJT to_report s TI0OOTO pe3yasTupyioniero vabopa. [Ipmmvep:

rpt = books.select.sort(:title).to_report
puts rpt

HOJJ,KJ'IlO‘-IeHMe K BHELLHMM Ha3am OOHHbIX
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# BHBOOMTCS:

# recno | title | author

# ____________________________________________________
# 2 | Democracy in America | Alexis de Tocqueville
# 1 | The Case for Mars | Robert Zubrin

# 3 | The Ruby Way | Hal Fulton

ATpubyT TabAUTIBI encrypt MOKHO YCTAHOBUTD B true — TOT/IA IAHHBIE HETTb3sT Oy IeT
YUTATh ¥ PEIAKTUPOBATh, KaK 00bIUHbIH TekcT. Ho nMelite B BULY, YTO JJIsT 3TOTO MPHU-
MeHstetcs mugp Burenepa — He «UrpyIIeYHbBIiT», HO U He SABJISIONNICS Kpuntorpadu-
yecku Oe30macHbIM. TAK UTO TTOB30BATHCST MNGMPOBAHUEM UMEET CMBIC TOJIBKO JIJIsI TO-
T0, YTOGBI TIOMETIATD PEAKTHPOBAHUIO, HO HUKAK HE JIJIsI COKPBITHSI CEKPETHDIX TAHHBIX.
OG6BIYHO PesKIM MH(MPOBAHUS YCTAHABINBAETCS B OJIOKE TIPU CO3MAHNHT TabIINTIHL:

db.create_table(:mytable, f1, :String, f2, :Date) {|t| t.encrypt = true }

HOCKOJIbe leaJIeHHbIﬁ AOCTYIT — UHTEPECHOE CPEACTBO, yACJNM €My HEMHOI'O BHU-
MaHus. Bot mpumep cepsepa:

require 'kirbybase'

require 'drb'

host = 'localhost'
port = 44444
db = KirbyBase.new(:server) # Co3maThb 2K3eMIndp 0Oasbl JaHHBX.

DRb.start_service("druby://#{host}:#{port}", db)
DRb.thread.join

Ito npsmoe npumeHenne naTepdeiica dRuby (em. rimasy 20). Ha cropose KJveH-
Ta CJEYET TIPH TOIKII0YeHIE K Oa3e JAHHBIX 33aTh CUMBOJI : client BMECTO OOBIYHO-
ro :local.

db = KirbyBase.new(:client,'localhost',b44444)

# Bechb OCTalbHOM KOI HEe U3MEHSIeTCs.

MO3KHO TaKsKe BBITOJHATH OOBIYHbIE OTIEPAINI: OGHOBJATH U YAAJISTh 3aIIUCH, y/1a-
JaTh Tabauiel U T. 1. EcTb n GoJiee ca0KHBIE MEXaHU3MBbI, O KOTOPBIX s He Gyjy pac-
CKa3bIBaTh MOAPOOHO: CBA3U OJNH-KO-MHOTUM, BHIYHCIISIEMbIE TI0JIS ¥ HECTAHIAPTHBIE
Kiacchl 3anuceil. [TogpoGHee M. gokymeHTaimio mo KirbyBase Ha caiite RubyForge.

10.4. MoaxnioyeHue K BHEeLWHUM 0a3am JaHHbIX

Bararogapst ycuiusim MHOTHX Jifozieii Ruby MoskeT B3auMoaeiicTBoBaTh ¢ pasHbIMU Oa-
3aMU JIaHHBIX, OT MOHOJIUTHBIX cucteM tumia Oracle o 6ostee ckpomuoro MySQL. [Tyist
MOJIHOTBI ONKMCAHUS Mbl BKJIIOUMJIA B HETO TakKe TeKCToBbIe (haitibl B hopmare CSV.

YpoBenb OYHKIIMOHATBHOCTHU, PEATU30BAHHBII B 9TUX MAKETaX, IIOCTOSTHHO U3Me-
usercst. O6s3aTeIbHO TO3HAKOMBTECH C TIOCEAHEN Bepcuel JokyMenTaru B cetu. He-
IJTOXOH OTIPaBHOI TOUKOIT cTaHeT apXuB MpuJioxkeHuit Ruby.

10.4.1. Untepdeiic ¢ SQLite

SQLite — monysstprast 6a3a AAHHBIX JJIA TEX, KTO EHUT TIPOTpaMMHOE obecrieyeHue,
KOTOpOE He HYXKHO KOH(PUTYPUPOBaTh., ITO HEGOMBINAA aBTOHOMHASI UCTIOTHSIEMast
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porpaMMa, HarmcanHast Ha siabike C, KOTopast XpaHUT BCo 6asy JaHHbBIX B OZHOM (aii-
Jie. XoTst 00BIYHO OHA MUCTIOJNb3YETCsI st HeOOJIbIINX 0a3, HO TEOPETHYECKH CITOCOOHA
VIIPaBUTHCS € TePadalTHBIMU 00bEMaMHU.

ITpussiska Ruby xk SQLite noBosbHO nipsimosinHeiina. AP, Hancanssiii Ha C, 06ep-
HYT B KJIacC SQLite: : APT. TTOCKOJBKY TPH 3TOM METOJbI OTOOPAKAIOTCS OIUH B OUH
u unrepdeiic He HazoBelb 00Pas3oM 00BEKTHON OPUEHTUPOBAHHOCTH, T0JIb30BATHCS
oM API cTOUT TOJIBKO B ciiydae 0CTpoil He0OXOAMMOCTH.

B GouibiiHCTBE cHUTYanuil BaM Oy/IeT JOCTATOUHO KJacca SQLite: :Database. BOT
MpuMep KoJla:

Bson/BbiBOA M XPOHEHME AAHHBIX

require 'sqglite’
db = SQLite::Database.new("library.db")

db.execute("select title,author from books") do |row]

P row

end

db.close

# BHBOOMTCS:

# ["The Case for Mars", "Robert Zubrin"]

# ["Democracy in America", "Alexis de Tocqueville"]
#

Eci 610K He 3ajiaH, TO METOJ] execute BO3BpaIaeT 00beKT ResultSet (10 CyTH,
KyPCOp, KOTOPBIH MOKHO IIepeMelaTh 110 Habopy 3anuceit).
rs = db.execute("select title,author from books")
rs.each {lrow| p row } # ToT ke pes3yiapTaT, YTO U BHIE.
rs.close
Ecii osryaer 00beKT ResultSet, TO MporpaMMa JOJLKHA OYIET PaHO WU TIO3/IHO
3aKPBITh €ro (Kak MOKa3aHO B IpUMepe Bbilie). Ecin HyKHO 000HTH CIIMCOK 3amuceit
HECKOJIbKO Pa3, TO ¢ TIOMOIIbIO METO/Ia reset MOKHO BEPHYTHCS B Hauasio. (ITO dKCIIe-
PUMEHTAILHOE CPEACTBO, KOTOPOE B OYAyIIeM MOKET 3MeHUThes.) Kpome Toro, Mox-
HO TIPOM3BOAMTD 0OXOJ B JiyXe reHepaTopa ¢ IIOMOILbIO METOJ0B next U eof?.
rs = db.execute("select title,author from books")
while ! rs.eof?
rec = rs.next
p rec # ToT Xe pe3ynbTaT, YTO U BHIIE.
end
rs.close

Metobt GubIMOTEKH MOTYT BO30Y K/IaTh PA3IMUYHbIe UCKIOYeHUs. Bee OHu ABJIA-
I0TCS TIOZIKTTACCaMU KJacca SQLite: :Exception, TaK UTO JIETKO MIE€PEXBATBIBAIOTCS T10-
OIMHOYKE WJIU 1[eJION TPYIIIOH.

OrmMeTuM erre, 4TO OGUOIMOTEKA HANMCAHA TaK, YTO MOKET PaboTaTh COBMECT-
HO ¢ 6ubaOTEKOI ArrayFields Apbl Xosapaa (Ara Howard). Ona mossosiser moJy-
YyaTb JIOCTYII K 9JIeMEHTaM MacCuBa 110 UHJEKCy uiu 110 uMmenu. Ecim nepen sglite
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sarpeboBaHa 6ubIMOTEKA arrayfields, TO 0OBEKT ResultSet MOKHO HHAECKCUPOBATH
KaK 9MCIaMN, Tak 1 nMeHaMu tosreft. (Ho MoskHO 3a1aTh 1 TakyTo KOH(UTYpaNnio, 4To
BMECTO 9TOTO Gy/IeT BO3BPAIAThCs 0OBEKT Hash.)

Xotst 6ubamoTeka sqlite BIOJHE Pa3BHUTa, OHA HE TIOKPBIBACT BCEX MBICTUMBIX
HoTpeOHOCTEl TIPOCTO TIOTOMY, 4TO cama 6asa AaHHbIX SQLite He OJIHOCTHIO peajusy-
et crangapt SQLI92. TomosHurenpHyo nHGopMmanuio 06 SQLite u npussiake kK Ruby
UIINTE B CETH.

10.4.2. UnTepdeiic c MySQL

Wurepdeiic Ruby ¢ MySQL — oinH 13 caMbIX CTaOUIBHBIX ¥ TTOJHOPYHKITMOHATBHBIX
cpenu Beex nuTepdeiicos ¢ 6azamu JaHHBIX. ITO PaCIIUPEHNe, KOTOPOe JOJIKHO yCTa-
HaBJIMBATHCS MocJie nHerassaimn Ruby m MySQL.

[t icrmoTb30BaHMST MOJLYJIST HYSKHO BBITIOJTHUTH TPU IITaTa: MPEK/Ie BCETO, 3arpy-
3UTh MOJYJIb B CBOII CIleHApUIi, 3aT€M YCTAaHOBUTH coefuHenue ¢ 6a30il JaHHbIX U, Ha-
KOHell, HayaTh paboTaTh ¢ TabaunaMu. [y yCTaHOBIEHUS COCMHEH S CJEYET 3a/1aTh
OGBIYHBIE TTAPAMETPBI: IMS XOCTA, IMST TTOJIb30BATEIST, TTAPOJIh, UMsT 6a3bl JaHHBIX U T.]I.

require 'mysqgl'

m = Mysqgl.new("localhost","ruby","secret","maillist")
r = m.query ("SELECT * FROM people ORDER BY name")
r.each_hash do |f|

print "#{f['name']} - #{f['email']}"
end

# BBEBOOUTCS 4YTO-TO BPOHE:

# John Doe - jdoe@rubynewbie.com
# Fred Smith - smithf@rubyexpert.com

Oco6eHHO 110J1e3HbI METO/IbI KJjlacca Mysgl .new U MysglRes.each_hash, a TaKKe Me-
TOJI 9K3EMILIAPaA query.

Monyab cocTouT 3 4eTbipex kiraccoB (Mysql, MysglRes, MysqglField M MysqglError),
omnucanubix B (haitzie README. Mbl ipuiBejieM CBOJIKY HEKOTOPBIX HarboJiee yrnorpe-
OUTEJIBHBIX METOOB, a JOIOJIHUTENbHYI0 HH(MOPMALIIO BB CMOXKeTe HaliTH caMu B 0hu-
IUAJBHON IOKYMEHTAIUH.

Merton kacca Mysgl . new TPUHAMAET HECKOJIBKO CTPOKOBBIX ITApaMeTPOB, KOTOPbHIE
M0 YMOJIYAHUIO PABHBI nil, ¥ BO3BpAIaeT 00bEKT, IPEACTABISIONNN coeanHenne, [1a-
paMeprIHaSHBaKTHHIhost,user,passwd,db,port,sockIIflag.&7METOﬂaIMaveCTbCPP
HOHUMDBI real_ connect M connect.

Mertomst create_db, select_db u drop_db MPUHUMAIOT B KaUeCTBE TTapaMeTPOB UMST
6a3bl JAHHBIX U UCTIOJB3YIOTCS, KaK MMOKA3aHo HUKe. MeToJ close 3aKPhIBAET COE/IU-
HEeHHe C CEPBEPOM.

m=Mysql.new("localhost", "ruby", "secret")

m.create_db("rtest") # Co3maTh HOBYL 0as3y IaHHHX.
m.select_db("rtest2") # BeOpaTh OpYyIyo 0643y MaHHBX.
m.drop_db("rtest") # VoanuTs 6a3y JaHHBX.
m.close # BaKpHTH COEIVHEHNE.
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B mocieqnmx BEPCUAX METO/IbI create_db M drop_db 00ObSABIIEHBI yCTapeBUINMU. Ho
MOJKHO «BOCKPECUTDH» UX, OTIPEJIC/INB CJIEIYIOIUM o6pa30M:

Bson/BbiBOA M XPOHEHME AAHHBIX

class Mysqgl
def create_db(db)
query ("CREATE DATABASE #{db}")
end

def drop_db(db)
query ("DROP DATABASE #{db}")
end
end

MeTOI[ list_dbs BO3Bpallla€T CIIMCOK NMEH TOCTYITHbIX 63.3 JaHHDbBIX B BU/I€ MaCCHUBa.
dbs = m.list_dbs # ["people","places","things"]

hdeﬂnlquen/HpHHHMaeTCTpOKOBbﬁiHapaMETpLlnoyMDanHHH)BOSBpmHaeT06L—
eKT MysglRes. B 3aBucuMOCTH OT 3a7aHHOrO 3HA4YEeHUS CBOMCTBA query with_ result
MOJKET TaKKe BO3BPaIllaTbCsA O6’I)BKT Mysqgl.
Ecan Impou3oniia OIHI/I6K3., TO €€ HOMEDP MOJKHO ITOJIYYNTD, O6paTI/IBIHI/ICI) K METOLy
errno. MeToj error BO3BpAIIAeT TEKCT cOOOLEeHNs 00 ommbKe.
begin
r=m.query ("create table rtable
(
id int not null auto_increment,
name varchar(35) not null,
desc varchar(128) not null,
unique id(id)

)")
# TIPOM30IIO UCKIINYEHNME. . .

rescue
puts m.error
# IlewaTaeTcs: You have an error in your SQL syntax
# near 'desc varchar(128) not null ,
# unique id(id)
# )' at line 5"

puts m.errno
# IevaTtaercs 1064
# ('desc' is reserved for descending order)
end
Hiuxe TIepeuncaeHO HECKOJDBKO MMOJIE3HBIX METOAO0B 3K3EMILIAPA, OITPE/ICJICHHBIX B
KJacce MysglRes:

@ fetch_fields BO3BpalllaeT MaCCUB 00BEKTOB MysglField, COOTBETCTBYIOIINX
MTOJIIM B CJIEYIONIEeH CTPOKE;
@ fetch_row BO3BpallaeT MAacCUB 3HAYEHUI TTOJIEH B CJI€/IyTOIIEN CTPOKE;
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(-] fetch_hash(with_table=false) BO3Bpalla€T XI1II, cozlepmaumﬁ NMeEHa 1 3Hade-
HUS TI0JIe B CJIIYIONIEe CTPOKE;

num_rows BO3BPAIAET YMCJIO CTPOK B PE3YJIBTUPYIOIIEM Habope;

each — nTEepaTop, nmocjaea10BaTeJIbHO BOSBpaH_[aIOHII/Iﬁ MacCHUB 3HaYeHU HOJIefI;
each_hash (with_table=false) — nureparop, 1mocae/10BaTeJIbHO B03Bpama10m1/1ﬁ
X9II BUJA {MMsI_TI0JIsSI => 3HAYEHMUEe_II0JIA } (HOﬂb3yﬁTer HOTaHHEﬁiX[‘MMH_HonH']
IS TIOTTYYeHUS 3HAYEHUS T10J14).

Bor HEKOTOPbIE€ METO/IBI DK3EMILJIAPA, OIIPe/IeJIEHHbIE B KjTacce MysglField:
name BO3Bpallla€T UM T10JI;
table BO3BpallaeT UM Ta6JII/IHI)I, KOTOPOP’I IIPpUHAAJIEIKUT T10J1€5

length BO3BpAIAEeT JAJUHY [10JIs, 3aJaHHYIO IIPU OIIPeieIeHuN TabIuLbl;

max_length BO3BpaIllaeT AJIUHY CaMOI0 JIJIMHHOIO I10JI B Pe3yJIbTUPYIOIeM Ha-
6ope;

@ hash BO3BpamiaeT Xalll ¢ UMEHAMH 1 3HAUYEHUSIMU CJIEYIONTNX 3JIEMEHTOB OITH-
canud: name, table, def, type, length, max_length, flags, decimals

Eciii usjiokeHHbIH 3/1eCh MaTepuas MPOTHBOPEYNT OHJIAWHOBO JOKYMEHTAIINH,
TPENOYTEHNE CIEYeT OTAATH MOKyMeHTarmu. bosee moapo6Hyio HHGOPMAIIIO BbI
Haiizere Ha odunmanasiom caiite MySQL (http://www.mysql.com) u B apxuBe npu-
Joxenuii Ruby.

10.4.3. Untepdeiic ¢ PostgreSQL
B apxuBe RAA ectb Takxke pacuimpenue, peanusyioiiee qoctyn kK CYB/l PostgreSQL
(paboraer ¢ Bepcusimu PostgreSQL 6.5/7.0).

B nipennonoxennu, uto PostgreSQL yske yctanoBsieHa 1 ckoHbUTyprpoBaHa (1 B
6ase JaHHBIX eCTh TabJMIa testdb), HYsKHO JIMIIb BBIIOJHUTH T€ JK€ IHark, YTO U JJIsk
BCex ocTasnbHbIX nHTEP(deiicoB Ruby ¢ 6asamut TaHHBIX: 3arpy3UTh MO/LYJIb, YCTAHOBUTh
coenmHenwe ¢ 6a30ii JaHHBIX U HavaTh paboty. Hajio mosarats, Bam mOHAI06UTCS CIIO-
€00 mocJIaTh 3apoc, TMOJAYIUTh PE3yIBTaThl U PabOTATh C TPAH3AKIHSIMHU.

require 'postgres'
conn = PGconn.connect ("",5432, "", "", "testdb")

conn.exec ("create table rtest ( number integer default 0 );")
conn.exec ("insert into rtest values ( 99 )")
res = conn.query("select * from rtest")

# res id [["99"]]

B xmacce pGconn ecTh METOZ connect, KOTOPBIM TPUHUMAET OOBIYHBIE nmapaMmeTpbl
I YCTAaHOBJIEHUA COEIMHEHUA: UM XOCTa, HOMEP IIOPTa, UMA 6213]31 JaHHDbIX, UMJ 1N
1apoJib MmoJib3oBaressi. Kpome Toro, TpeTuii i 4eTBEPTHIN TapaMeTPbl — COOTBETCTBEH-
HO, hJiary ¥ TapaMeTpbl TEpMUHAJIA. B IpUBe/IeHHOM ITPUMEpPE Mbl YCTAHOBUJIN COE/IU-
HEHHe 9yepe3 COKET UNIX ot nmenu IIPUBUJIETPOBAHHOTO T10JIb30BaTEJIA, IIO9TOMY HE
YKa3bIBAJIU HU UM TTOJIb30BaTE s, HU MAPOJIh, @ UMS XOCTa, (DJIary U MapaMeTpbl Tep-
MUHaJa ocTaBun mmyctbiMu. Homep nopTa nomxen OBITD LIEJILIM YLCJIOM, @ OCTAJIbHbIE
IapaMeTpbl — CTPOKaMU. Yy MeTO/Ia connect €CTb CUHOHUM new.
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Jlist paboThl ¢ TabIMIIAMU HYKHO YMETh BBIMOJHATH 3apochl. JIJis 9Toro ciykat
METO/Ibl PGconn#exec U PGeconn#query.

Mertop exec ochLTaeT repegannyio emy crpoky — SQL-3anpoc — cepsepy PostgreSQL
U [OJTy9aeT OTBET B BU/Ie 00heKTa PGresul t, eCJIM BBITOJHEHNE 3aBEPIIUIOCH yeIelHo. B
MPOTHBHOM CJIy4ae OH BO30Y/K/IaeT UCKIIIOUeHHe PGError.

MeTo/1 query TaKsKe MOCBLIAET CBOI CTPOKOBLIN apameTp B Bujie SQL.-3ampoca. Ho
B CJIyUae ycrexa MoJiydaeT MacCuB KopTexkeil. B ciydae ommbKy Bo3Bpalaercs nil, a
MOAPOGHOCTH MOKHO TIOJTYUUTh, BBI3BAB METO/[ eTror.

VMeeTcst crienmuabHbII METO insert _table JIJIsl BCTABKH 3allUCH B YKa3aHHYIO Ta0-
svrty. Bompexy Ha3BaHMIo OH He CO3/IaeT HOBYIO TabJIHILY, a 10OABJISIET TaHHbIE B CYIIEC-
TBYIOILYI0. DTOT METO/[ BO3BpAIaeT 0OGbeKT PGeonn.

Bson/BbiBOA M XPOHEHME AAHHBIX

conn.insert_table("rtest",[[34]])
res = conn.query ("select * from rtest")
# res paBuO [["99"], ["34"]]

B aTom mpumepe B Ta6JII/IIly rtest BCTaBJSIETCS OFHA CTPOKaA. /[ TPOCTOTHI MBI
YKa3aJu TOJTbKO OJIHY KOJTOHKY. OTMETHM, 4TO 00BEKT res KJacca PGresult mocie 06-
HOBJIEHUS BO3BpalllaeT MaCCUB U3 IBYX KopTeskeil. UyTh HUIKe MBI pACCMOTPUM METO-
ZIbl, OIIpe/ieJIEHHbIE B KJacce PGresult.

B x7acce PGeonn ompe/iesieHbI TaksKe CAEAYIONINE TOIe3HbIC METOIb:

@ db Bo3BparaeT uMst 6asbl, ¢ KOTOPOI YCTAHOBJIEHO COEINHEHNE;

host BO3BpAIIaeT UMsI CEPBEPA, C KOTOPBIM YCTAHOBJIEHO COETMHEHNE;
user BO3BpAIaeT UMsI Ay TEHTU(MUITUPOBAHHOTO TI0JIb30BATEIS;

error BO3BpaIaer coobuienue 06 OmmoKe;

finish, close 3aKPBIBAIOT COEIUHEHE;

loimport (file) uMmoprupyer daiia B 60binoii gonunbiii 00bexT (BLOB), B
cJydae ycrexa Bo3Bpaiaer 00beKT PGlarge, HHaUe BO3OYKIaeT MCKIIOUCHIE
PGError,

@ loexport(oid, file) Beirpy:kaeT BLOB c unentudukarop oid B ykazanublii
ait;

@ locreate([mode]) BO3Bpalaer 0ObEKT PGlarge B CJAydYae ycliexa, MHAUYe BO3-
Oy’KIaeT UCKIIoUeHe PGError;

@ loopen(oid, [mode]) orkpbiBaeTr BLOB c unentudukaropom oid. Bozspaaer
00beKT PGlarge B Ciydae yciexa. ApryMeHT mode 3alaeT PexuM paboThl ¢ OT-
KPBITHIM 00BEKTOM: "INV_READ" UJIK "TNV_WRITE" (€CJIM 3TOT apTyMEHT OIIyIIleH,
[0 YMOJIYQHKIO [TPEAIOJIAraeTcst " INV_READ");

@ lounlink(oid) ymamsger BLOB ¢ unenTrduraTopoM oid.

OTMeTnM, 4TO IIATH OCJIEHUX METOLOB (loimport, loexport, locreate, loopen "
lounlink) paboTatT ¢ 0ObEKTaMU Kjlacca PGlarge. Y 3TOTO Kjacca ecTh COOCTBEHHbIE
METOJIbI ISt IoCcTyIa K 06bekTy 1 ero uameHernust. (BLOB'bI cospatorcest B pesyJibrare
BBITIOJIHEHW METOJIOB loimport, locreate, loopen aKseMHJIHpa.)

Huske epeunicsienbl MeTO/IBI, OTIPEIeJIEHHBIE B KIacce PGlarge:
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@ open([mode]) oTkpbiBaeT BLOB. AprymMeHT mode 3a1aeT peskuM paboThl ¢ 00b-
€KTOM, KaK 1 B CJTy4ae ¢ METO/IOM PGconn#loopen);

@ close 3akpbiBaeT BLOB (BLOB’sI Takike 3aKpbIBAIOTCS aBTOMATHYECKU, KOT/IA
ux obHapyKuBaeT cOOPIIUK Mycopa);

@ read([length]) mbITaeTcs MPOYUTaTh length GaiitoB 3 BLOB’a. Ecin mapa-
MeTp length He 3a/1aH, YUTAIOTCS BCE IaHHBIE;

@ write(str) samuchiBaeT cTpoky B BLOB 1 BosBpaliaet Ync/Io 3alMcaHHbIx Oaii-
TOB;

@ tell BO3BpAIAET TEKYIIYIO TO3UITNIO YKa3aTeJs;

seek (offset, whence) IepeMelnaeT ykasaTesJb B MO3UINIO of fset. [Tapamerp
whence MOJKET NTPUHUMATh 3HAUEHWST SEEK_SET, SEEK_CUR M SEEK_END (paBHBIE
cootBetcTBerHHO 0,1,2);

@ unlink ypanser BLOB;

@ oid BosBpamiaer unentudurarop BLOBa;

@ size BosBpamaet pazmep BLOBa;

@ export (file) coxpansier BLOB B daiine ¢ ykazaHHBIM UMEHEM.

Bosiee maTEpECHBI METOIBI HK3EMILIAPA, ONpe/ieIeHHbIe B Kiacce PGresult (Tepe-
urcseHbl HusKe). OOBEKT TAKOTO KJIacca BO3BPAIIAETCS] B PE3YJIbTaTe YCIENTHOTO Bbi-
noJsinenus 3arpoca. ([l skoHoMun TaMaTH BbI3bIBaliTe METO/[ PGresult#clear 110 3a-
BepIIeHUH paboThl ¢ TAKMM 0OBEKTOM. )

@ result BO3BpallaeT MacCUB KOPTesKel, ONMCHIBAIONINX Pe3yIbTaT 3a1PoCa;
each — ureparop,

[] — MeToJ 10CTYIIa;

fields BO3BpallaeT MacCHB OIMCAHWH TTOJIEH pe3yJibraTa 3armpoca;
num_tuples BO3BpaIaeT YMCI0 KOPTEKEN B Pe3yJIsTaTe 3a1poca;
fieldnum(name) BO3BpallaeT UHAEKC IIOJIS C YKa3aHHBIM UMEHEM,

type (index) BO3BpalllaeT 11eJI0€ YUCJI0, COOTBETCTBYIOIIEE TUILY I10JIsd;

size(index) BO3BpalaeT pasmep moJsi B Gaiitax. 1 o3Havaer, 4To HOJIE UMeEET
NIEPEMECHHYIO UIAHY;

@ getvalue(tup_num, field num) BO3BpalllaeT 3HaUeHNE M0 ¢ YKa3aHHbIM I10-
PAAKOBBIM HOMEPOM; tup_num — HOMEP CTPOKH,;

@ getlength(tup_num, field_num) BO3BpalaeT JAJNHY 110JI1 B 6aﬁTaX;
@ cmdstatus BO3BpaIIa€T CTPOKY COCTOAHUA JJIA MTOCJIETHETO 3aIIpOCa;

@ clear ouninaer OOBEKT PGresult.

10.4.4. Untepdeiic c LDAP

s Ruby ecTb 1o Menbiieil Mepe Tpy pasHbIX OMOIMOTEKH, TO3BOJIAIOMINX paboTaTh ¢
nporoxosoMm LDAP. Ruby/LDAP, nanmncannas Takaaku Tarencu (Takaaki Tateishi), —
9TO JIOBOJIBHO «TOHKasi» o0epTka. Ecim Bbl xopomio sHakombl ¢ LDAP, To ee Moxer
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0Ka3aThCs TOCTATOUHO; B IPOTUBHOM CJIydae Bbl, HABEPHOE, COUTETE €€ CITUIITKOM CII0K-
Hoti. [Ipumep:

Bson/BbiBOA M XPOHEHME AAHHBIX

conn = LDAP::Conn.new("rsads02.foo.com")

conn.bind ("CN=username,CN=Users,DC=foo,DC=com", "password") do |bound]|
bound.search ("DC=foo,DC=com", LDAP::LDAP_SCOPE_SUBTREE,

" (& (name=*) (objectCategory=person))", ['name','ipPhone'])
do |user|
puts "#{user['name']} #{user['ipPhone']}"
end
end

Bubimoreka ActiveLDAP OpraHM30BaHa Mo 06pasily ActiveRecord. BoT mpumep ee
NCIIOJIb30BaHUA, B3ATBIN C HOMa]_HHef/'I CTPAaHUIIbI:

require 'activeldap'

require 'examples/objects/user'

require 'password'

# VcTaHOBUTL coemuHeHme Ruby/ActiveLDAP u T. 1.
ActiveLDAP: :Base.connect (:password_block
=> Proc.new { Password.get ('Password: ') 1},
:allow_anonymous => false)

# 3arpys3muTh 3amlyuCh C IOaHHHMU O IIOJIB30BaTese
# (ee kjacc ompeneneH B IpuMepax) .
wad = User.new('wad')

# HameuaTaTh obmee mMs.
p wad.cn

# U3MeHUTH Obmee uMs.
wad.cn = "Will"

# CoxpaHuTb B LDAP.
wad.write

Ectb Taxske cpaBHUTENBHO HelaBHsAS OnbanoTeka, HancanHas Mparcucom Yunan-
¢dpoxka (Francis Cianfrocca), MHOTHE TIPEIIOYUTAIOT UMEHHO €e:

require 'net/ldap'

ldap = Net::LDAP.new :host => server_ip_address,
:port => 389,
cauth => {
:method => :simple,
:username => "cn=manager,dc=example,dc=com",
:password => "opensesame"

filter = Net::LDAP::Filter.eg( "cn", "George*" )
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treebase = "dc=example,dc=com"

ldap.search( :base => treebase, :filter => filter ) do |entry|
puts "DN: #{entry.dn}"
entry.each do |attribute, values|

puts " #{attribute}:"
values.each do |value]
puts " --—>#{value}"
end
end
end

p ldap.get_operation_result

Kakast u3 atux 6ubIMOTeK Jydiiie — [eJi0 BKyca. 51 pEKOMEH/IYT0 TO3HAKOMUTHCS CO
BCeMH 1 ¢(hOPMUPOBATH COGCTBEHHOE MHEHHE.

10.4.5. Untepdoeiic ¢ Oracle

Oracle — ora us nau6osee montHbx u omnysspubix CY B/l 8 mupe. [ToHsaTHO, 4TO OBI-
JIO MHOT'O TIOIIBITOK peajin3oBarh uHTepdeiic ¢ aToil 6aszoii nanubix us Ruby. Ha ceroa-
HATIHUI eHb aydineil cantaercs 6ubanoreka OCI8, kortopyto Hamucan Kybo Takexu-
po (Kubo Takehiro).

Bonpeku nazpanuio, 6ubanoreka OCI8 paGoraer u ¢ Bepcusmu Oracle myazmte 8.
Ho ona erie He BIIOJTHE 3peias, TI09TOMY He MO3BOJISIET BOCIIOJIB30BAThCS HEKOTOPBIMHU
CPEZICTBAMH, MOSIBUBIIUMUCS B TIOCTICTHUX BEPCUSIX.

API coctouT U3 AByX ypoBHeii: ToHKas o6eprka (HU3KOYpOoBHEBbIT AP, 10BOJIBLHO
TOYHO TOBTOPstoluii uHTepdeiic Boizoos Oracle — Call Level Interface). Ho B 60J1b-
IIUHCTBE CJTydaeB Bbl Oyzere pabotaTh ¢ BbicokoypoBHeBbIM API. He nckioueHo, 4to
B Oy tyiiieM HU3KOypoBHEBbIi APT cTaneT HeJlOKYMEHTUPOBAHHBIM.

Momyns OCI8 BriouaeT kiacchl Cursor M Blob. Kitace 0CTExcept ion CIyKUT mpe-
KOM BCEX KJTACCOB MCKIIOUEHHHT, KOTOPhIE MOTYT BO3HUKHYTD Tpu paboTe ¢ 6a3oit mam-
HBIX: OCIError, OCIBreak M OCIInvalidHandle

Yro0bl yCTAHOBUTH COEMHEHNE C CEPBEPOM, BBI3BIBAETCSI METOJ] OCI8.new, KOTO-
POMY HY>KHO TIepeZIaTh Kak MUHIMYM UM U TapoJTb TT0JIb30BaTe s B oTBeT Bo3Bparia-
eTCsI OTINCATEeNh, KOTOPBIH MOKHO MICTIO/Ib30BATh JIJIST BBITTOJTHEHMS 3a1TpocoB. IIpnmep:

require 'oci8'
session = OCI8.new('user', 'password')

query = "SELECT TO_CHAR(SYSDATE, 'YYYY/MM/DD') FROM DUAL"
cursor = session.exec (query)
result = cursor.fetch
cursor.close

session.logoff

# B maHHOM CIily4ae BCEro O[Ha MTepalus.

B mpumepe BoIliie MOKa3aHO, KAaK MAHUITYJIMPOBATh KyPCOPOM, XOTS B TAHHOM CJIY-
Yae repes; 3aKpbITHEM BBITTIOJTHSETCS BCET0 0/[HA otiepalins fetch. Koneuno, MO3KHO BbI-
6GpaTh M HECKOJIBKO CTPOK:
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query = 'select * from some_table'
cursor = session.exec(query)
while row = cursor.fetch
puts row.join(",")
end
cursor.close
# Vnu c momombio GJOKa:

Bson/BbiBOA M XPOHEHME AAHHBIX

nrows = session.exec (query) do |rowl|
puts row.join(",")
end

CBs13aHHbBIE TIepeMeHHbIEe B 3aIlIpoCe HAITOMUHAIOT CUMBOJIBI. Ectb Heckosbko c1io-
co00B CBSA3aTh TIepeMeHHbI€ CO SHAYCHUAMM:

session = OCI8.new("user", "password")
query = "select * from people where name = :name"

# TlepBHI Crocob. ..
session.exec (query, 'John Smith')

# BTOpOIH. . .
cursor = session.parse(query)
cursor.exec ('John Smith")

# Tperui. ..
cursor = session.parse(query)
cursor.bind_param(':name','John Smith') # CBa3HBaHue IO UMEHN.

Cursor.exec

# U gyeTBEpTHIL.

cursor = session.parse(query)
cursor.bind_param(1l, 'John Smith')
Cursor.exec

# CBdA3BBaHME II0 HOMEDY .

[l Tex, kro npeanounraer uatepdeiic DBI, umeercst coorBeTcTBYIO1IIMIT alaniTep.
[lonosnutesnbayio nHMOpMAIUO MOKHO HaiiTh B lokyMenTaruu o OCIS.

10.4.6. O6epTka Bokpyr DBI

Teopernuecku nunrepdeiic DBI obecrieunBaer gocTyin K 1106biM OasaM JaHHbIX. IHBIMU
CJIOBAMH, OIMH 1 TOT JKe Ko7 oJkeH pabotats 1 ¢ Oracle, m ¢ MySQL, u ¢ PostgreSQL,
u ¢ moboit apyroit CYB/I, cTOUT JIUIITh U3MEHUTD OJIHY CTPOKY, B KOTOPOII yKa3aH HY K-
HbIit agantep. ViHOT/IA 9Ta MIe0r0THst He cpabaThiBaeT /ISt CJIOKHBIX OTIePaInii, CIIeT-
uunbrx 1715 KouKpetHOit CY B/, HO U1 pyTUHHBIX 3a/1a4 OHA BIIOJTHE TOIUTCS.

ITyct mMeeTcst 6aza maHHBIX oA yrpaBienneM Oracle n ucmosb3yerest apaiiBep
(oH ske amanTep), ocTaBasgeMblii BMecte ¢ oubsmorexoir OCI8. Metony connect ciie-
IyeT mepeaaTh A0CTATOUHO UH(HOPMATIHH 1715 YCTIETTHOTO COeIMHEHsT ¢ 63011 TaHHbIX.
Bcee GoJiee nim MeHee HHTYUTUBHO OYEBH/THO.

require "dbi"

db = DBI.connect ("dbi:0CI8:mydb", "user", "password")

HOJJ,KJ'IlO‘-IeHMe K BHELLHMM Ha3am OOHHbIX
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query = "select * from people"

stmt = db.prepare (query)
stmt .execute

while row = stmt.fetch do
puts row.join(",")
end

stmt.finish
db.disconnect

31ech METOJI prepare — 9TO HEKUH BapUaHT KOMITWJIAINN WM CHHTAKCUYECKOTO
aHaJIM3a 3a1poca, KOTOPBIi 1o3:xe uctonsaercsa. MeToj fetch U3BJIEKaeT OHY CTPOKY
U3 Pe3yJIBTUPYOIero Habopa u BO3BPAIIAeT ni 1, ECJIM CTPOK HE OCTATIOCH (TI03TOMY MbI
1 BOCIIOJIb30BAJIUCH ITUKJIOM while). MeTos finish MOKHO CUMTATh BADUAHTOM 3aKPbI-
THSI WJTH OCBOGOKICHYST PECYPCOB.

[Mosxyto nHGOpMaIHio 060 BeeX Bo3MoKHOCTAX DBI MOKHO HaliTH B JIFOOOM CIipa-
BOYHOM pyKoBojicTBe. CITICOK HUMEIOTIIXCSI IpailBepoB MpuBeieH Ha caiite RubyForge
U B apxuBe IpujiokeHuii Ruby.

10.4.7. O0beKTHO-pensuuoHHble oToOpaxeHus (ORM)

TpaauioHHas pessironHas 6asa JAHHBIX IPEKPACHO CIIPABJISIETCS CO CBOMMMU 3ajiaua-
Mu. OHa a(p(HeKTUBHO BBITIOJIHSIET TPOU3BOJIbHBIE 3AIIPOCHI, 0 KOTOPBIX 3apaHee HUYero
He 3raet. Ho aTa Mojiestb mI0Xo y:KUBaeTest ¢ 0GbEKTHOM OPHEHTHPOBAHHOCTHIO.

IToscemecTHast pactpocTpareHHOCTH 06enx Mozeseit (PCYB/] u OOII) u «Heco-
[JIACOBAHHBII MMIIEAHCY MEXK/Y HUMU MTOOYANI MHOTUX JIFOJIEN MOIBITATHCSI TIepedbpo-
CHUTDH MOCT. ITOT IPOTPAMMHDbIII MOCT TTOJIYYNJT HA3BaHKE «OOBEKTHO-PEJISIIIUOHHOE OTO-
6paskenne» (Object-Relational Mapper — ORM).

K ar0if 3a1a4e CcymecTBYIOT pasHble TIOAXO/BL. Y KakI0TO €CTh CBOU JOCTOUHCTBA
n Hegoctatku. Hike Mbl paceMoTpuM 1iBa oy ispabix ORM: ActiveRecord n Og (110-
crennsst abopeBuaTypa obosHauaer «object graph» — rpad 0ObekTOB).

Bubsoreka ActiveRecord /s Ruby HasBaHa B yecTh mpeaiokeHHOro Mapru-
nom Daynepom (Martin Fowler) narrepua npoekruposanus «Active Record» (akTus-
Hast 3aruch). CMBICI €T0 B TOM, 4TO TabJIuiaM 6a3bl JaAHHBIX COMOCTABJISIIOTCS KJIACCHI,
B PE3yJIbTaTe Yero JAHHBIMU CTAHOBHUTCS BO3MOKHO MAaHWITYJTMPOBAThH 6e3 TIpHUBIIeYe-
Hust SQL. TouHee ToBOPsT, «<OHa (AKTUBHASK 3aTUCh) 00EPTHIBAET CTPOKY TAOJUIIBI MK
MIPEJICTABJIEHNS], HHKANICYIMPYET AOCTYI K Oa3e JJAHHBIX U HaJeJIsieT JaHHbIE JIOTUKOI,
npucylileii npeaMernoi obmactu» (em. kaury Martin Fowler «Patterns of Enterprise
Application Architecture», Addison Wesley, 2003 [ISBN: 0-321-12742-0¢]).

Kaxcz:[aﬂ Ta6JII/IL[a OIIMCBIBAECTCA KJIaCCOM, ITPOU3BOJHBIM OT ActiveRecord: :Base.
Kax u B cryuae ¢ DBI, nyist ycranoBienust coeimHeHUST HY3KHO TTPEIOCTaBUTD JIOCTATOY-
HO WHMOOPMATMHN IS WACHTH(DUKAIIN TTOTb30BaTE st 1 6a3bl JaHHBIX. BoT He6G0IbIIOi
MIpUMep, IEMOHCTPUPYIONINI BECh MEXaHU3M B JIEHCTBUN:

require 'active_record'

ActiveRecord: :Base.establish_connection(:adapter => "oci8",
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:username => "username",
:password => "password",
:database => "mydb",
:host => "myhost")

class SomeTable < ActiveRecord::Base
set_table_name "test_table"
set_primary_key "some_id"

end

SomeTable.find(:all) .each do |rec]
# ObpaboTaTh 3amucChb.. .
end

item = SomeTable.new
item.id = 1001
item.some_column = "test"
item.save

Bubsmoreka npearaet doratoiii u cioxubiit AP ST peKoMeHYI0 03HAKOMUTHCST
€O BCeMU PYKOBO/ICTBAMU, KOTOPbIE BbI CMOKeTe HATH B CeTU UM B KHUTaX. [Tockosib-
Ky 9Ta OMOJIMOTeKa COCTABIISIET HEOThEMIEMYTO YacThb crcteMbl «Ruby on Rails», To Mbr
erlle BEpHEMCSI K Hell B TJIaBe, MOCBSIIIEHHON 9TOI TeMe.

Og OTJIMYAETCS OT ActiveRecord T€M, UYTO B IIEHTPe BHUMAaHWS MTOCTIeHEH HAXOIUT-
cst Gasa JTaHHBIX, a [IepBas JieJIaeT YIop Ha 00bEKThL. Og MOJKET CTeHEPUPOBATh cxeMy Oa-
3bI JIaHHBIX, UMesI OTIPEIEIICHIISI KJIacCOB Ha si3bike Ruby (HO He Hao60poT).

ITpu paboTe ¢ Og HYKEH COBCEM JPYTOI CTUJIh MBIIJICHUST; OHA HE TaK PACIIPOCTPa-
HeHa, Kak ActiveRecord. Ho MHe KajkeTcs, 4TO y 9TOH OUOIMOTEKN €CTh CBOM «U3I0-
MUHKH>, 1 €€ CJIe/lyeT PacCMaTpPUBaTh KaK MOIIHBIM U yaoOHbIA Mexanuam ORM,
0COOEHHO ecIM BbI IPOEKTHpYeTe 6a3y MAHHBIX UCXOASI M3 CTPYKTYPHI MMEIOUIIXCS
0ODBEKTOB.

Onpesiesisia noieskaIuii XpaHEHNIO KJIACC, MbI TIOJIB3yeMCsl METOJ/IOM property,
KOTOPBIN TTOXOK HA METOJ] attr_accessor, TOJIBKO C HUMU aCCOITMUPOBAH THUT (KJace).

class SomeClass
property :alpha, String
property :beta, String
property :gamma, String
end

[TopmepskmBaoTCs TakyKe TUTIBI JAHHBIX Integer, Float, Time, Date u nip. [ToTentu-
AJIbHO BO3MOJKHO CBSI3aTh CO CBOMCTBOM IPOM3BOJIbHBIN 00beKT Ruby.

CoennHenne ¢ 6a30ii JaHHBIX YCTaHABJIMBAETCS TAK e, KaK B cJlydyae Act iveRecord
WLJTU DBI.

db = Og::Database.new(:destroy => false,
:name => 'mydb',
:store => :mysqgl,
:user => 'hal9000"',
:password => 'chandra')
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Y kakmoro o6heKTa eCTh METOM save, KOTOPBIH U BCTABJSIET COOTBETCTBYIOTIYIO
eMy 3armch B 6a3y JaHHBIX:

3aknoyeHre

obj = SomeClass.new

obj.alpha = "Poole"
obj.beta = "Whitehead"
obj.gamma = "Kaminski"
obj.save

VMeloTcs TakKke METOZDBL LI OIUCAHUA CBA3eH 0ObeKTa B TepMHUHaX KJjaccudec-
KOI Teopun 6a3 JaHHbIX:
class Dog
has_one :house
belongs_to :owner
has_many :fleas
end
STI/I, a TaKJKe IpyTrue MeTO/bl, HalIlpMep many_to_many U refers_to, IOMOTrarwT CO-
3aBaTb CJIOJKHBIE CBA3U MEK/Yy O6'b€KT8.MI/I u T3.6JII/II_[8.MI/I.
Bubimoreka 0g CAUIIKOM BEJIMKA, YTOOBI €€ IOKYMEHTHPOBATh Ha CTPAHUIAX 3TOH
KHUTN. IIOHO]IHI/ITG]II)HyIO I/IH(i)OpMaHI/IIO BBI MOJKETE HAalITU B OHJIATHOBBIX NCTOYHUKAX
(HampumMep, Ha caiire http://oxyliquit.de).

10.5. 3aknioyeHue

B mannoii riase 6611 nipesicTaBiieH 0630p BBoja,/BbiBoAa B Ruby. Mbi pacemoTpesu cam
KJIacC IO M €T0 TIOZIKTAcC File, a TaKXKe CBSI3AHHBIC C HUMU KJIACCHI, B YACTHOCTU Dir U
Pathname. MBI TTO3HAKOMUJINCH C HEKOTOPBIMHI TIOJIE3HBIMI TIPUEMAMU MaHHITYITPOBA-
HUst 00beKTaMu 10 u haiiiamu.

Taxke ObLIO y/IeJIEHO BHUMaHUE BOIIPOCaM XPaHEHUs JaHHbIX Ha GoJiee BBICOKOM
YPOBHE, TOUHEe, Ha BHEITHUX HOCUTEJAX B BUJIE CEPUANU30BAHHBIX 00bekToB. Hako-
Hell, MbI JIaJii KpaTKui 0630p peliennii, kotopsie Ruby npemiaraer aist untepdeiica ¢
HACTOSIIMME 6Ha3aMU IAHHBIX, & KPOME TOTO, TO3HAKOMUJIMCH ¢ HEKOTOPBIMEI 0OEKTHO-
OPMEHTUPOBAHHBIMU TIOJIXO/IAMU K B3aUMOJICHCTBUIO ¢ pessaimonabivu CY B/I.

Hwusxe MBI elie BepHEMCs K BBOJY,/BBIBOIY B KOHTEKCTE COKETOB U CETEBOTO ITPO-
rpamMupoBanus. Ho mpeaBapuTesibHO pACCMOTPUM HEKOTOPbIE IPYTUE TEMBI.



Fnaesa 11. OON n» avHamuueckue
mexaHusmbl B Ruby

Kax ssedenue uppavuonanvnoix wucei... cmano yooorvim Mugom,
YNPOCMUBUUUM 3AKOHBL APUDMEMUKU... MAK PusudecKkue 00vexmol

U NOCMYAUPOBAHHBLE CYULHOCTNU OCJLAIOM HAULe BOCHPUAMUE PeabHOCU OoLee
npocmoim u sasepuieHnviM... Konuenmyanvnas cxema pusuueckux 06sexmos
Hanomunaem yoooHwlil MUg, KOmopwlil npoue, uem UcCmuna,

HO NPU FMOM COOEPHCUM MYM U MAM UACTMUYKU UCTIUHDL.

Vunnapo Ban Opman Keun

IT10 HEeOObIUHAS TIaBa. B GOJIBITHHCTBE JAPYTUX TJIaB PACCMATPUBAETCST KAKOU-TO KOH-
KPETHBIN acIleKT, HalpuMep CTPOKHU Wian (paiiyibl, HO B 3TON Bce mHave. Ecam pacto-
JIO3KUTD «IIPOCTPAHCTBO 33J[a4M» 110 OJHON OCH CUCTEMbI KOOPJMHAT, TO JaHHAS IJlaBa
OKasKeTcsl Ha JIPYToil OCH, HOCKOJIbKY COAEPKUT IO KYCOUKY U3 BCEX APYTHX 00JacTeil.
CBsI3aHO 3TO € TeM, 4TO 0OBEKTHO-OPUEHTHPOBAHHOE IPOTPAMMUPOBAHUE U TTHAMMY-
HOCTb CaMH 110 cebe SBJISTIOTCS He 3a/[adaM, a TapaJurMaMi, KOTOPbie MOTYT OBITh ITPH-
MEHEHBI K pelieHnio Joboi 3aaaun, 6y/ib TO CUCTEMHOE aJIMUHUCTPUPOBAHNE, HU3KO-
YPOBHEBOE CETEBOE MTPOTPAMMUPOBAHUE WIH pazpaboTKa mpuiioKeHwii st Web.

Bor mouemy 3HaunTeIbHAST YACTH MATEPUATIA JIAHHO IJIABBI JI0JIKHA OBITH YKe 3Ha-
KoMa JIDOOMY TIporpaMMuCTy, 3Hatotemy Ruby. Ha camoM ziesie Bee ocTaimbHOe B 9TOM
KHUTE He UMeeT CMbIcTa 6e3 TOHNMaHWS W3JI0KEHHBIX 3/1eCh ocHOB. Harpumep, Jo6oii
nporpamMmuct Ha Ruby 3Haer, kak co3aars mogkiacc. BosHUKAeT BOIPOC: UTO BKJIIO-
YKTh, a €3 YEro MOKHO 000iTHCH? 3HAET JIK 000 IPOrPaMMECT O METOAE extend?
A o MeTojie instance_eval? To, 4TO 0IHOMY TIPEICTABIIAECTCA OUCBUIHBIM, MOKET OKa-
3aTbC OTKPOBEHUEM [IJIS IPYTOTrO.

Mpbl permmiiv OTAATh TPEATIOUTEHNE MTOJHOTE. B Ty1aBy BKIIIOUEHBI HEKOTOPbIE 9K-
30THYECKUE BEIIN, KOTOPBIE MOKHO /IesIaTh ¢ momotbio antammdeckoro OOTI B Ruby,
HO He 3a0bIThI U PYTHHHBIE 33/[a4 — HA CJIy4ail, ecid KTO-TO He 3HAKOM ¢ HUMH. MbI
CIYCTUJTUCH /IO CAMOTO TIPOCTOTO YPOBHS, ITOCKOJIbKY MHOTHE MTO-Pa3HOMY ITPEICTABIIS -
10T cebe, TIe KOHYAETCST «CPeHUIT» YPOoBeHb. Ul TOBITAINCH aTh KOe-KaKyio 100
HUTETbHYI0 HHPOPMAIIKIO JakKe TIPU U3JI0KEHIH cCaMbIX 6a30BbIX BOIIPOCOB, YTOOBI OI1-
paBJaTh BKJIIOUEHNE UX B 3Ty r1aBy. C JpyToii CTOPOHBI, TEM, KOTOPbIE PACKPLIBAIOTCS B
JIPYTUX YACTSX KHUTH, MBI 3/1€Ch HE KaCAJINCh.

Eue Ba 3ameuanud. Bo-niepBbix, Huuero marndeckoro B guHamudeckom OOIT Her.
OGbeKTHAsT OPUEHTUPOBAHHOCTD s13bIka Ruby 1 ero quHaMuyeckast mpupojia mpeKkpacHo
YIKUBAIOTCSI MESKLY COOOTT, HO HEOTHEMJIEMOTT CBA3M MEKLY HUMU HeT. MbI pacckasbiBa-
€M O TOM ¥ JIPYyTOM B OJTHOII TJIaBe TOJBKO JIUIsT y006CTBA. BO-BTOPBIX, MbI 3aTparuBaeM
KOe-Kakue 0COOEHHOCTH A3bIKa, KOTOPBIE, CTPOTO TOBOPSI, HE OTHOCATCS HU K OJIHON 13

L] ]33]

JBYX 3asiBJIEHHBIX TeM. Eciin XxoTuTe, cunTaiite a1o MeskiuM oomMaHoM. Ho Hao ke Gbi-
JIO TIOMECTUTD X Ky/Aa-TO.
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11.1. PyTuHHbIe 00bEKTHO-OPUEHTUPOBaHHbIE 3a4a4M

Of his quick objects hath the mind no part,
Nor his own vision holds what it doth catch...
Bunvsm Illexcnup, Conem 113°

Ecim eI BooOmIe He 3Hakombl ¢ OOII, To 9Ta ryiaBa Bac HUYeMy He HAyYUT. A eCJIU BbI
nonumaere, uto Takoe OOII B g3bike Ruby, To, HaBepHoe, ee u untaTh He ctout. Ecin
nousitust OOIT He cTMIITKOM CBEKY B TAMSITH, TPOCMOTPUTE TJIaBy 1, T/ie MBI TPUBOIUM
UX KpaTKuit 0630p (win 00paTUTeCh K JAPyroi KHUre).

C apyroii cTOPOHBI, GOJIbINAs YaCTh MaTeprasa B 9TON TJIaBe U3JI0KEHA B BUJE PY-
KOBOJICTBa M JIOBOJIBHO dJieMeHTapHa. [ToaroMmy oHa OyzeT 1moJie3Ha HauMHAIONEMY 1
MeHee MHTepecHa JIist TIporpaMmmuicTa Ha Ruby cpeiHero ypoBHs. dTa KHUTa OpraHU30-
BaHa KaK yCTPONCTBO BBO/A,/BhIBOJA C IPOU3BOJIbHON BHIOOPKOIL, TaK YTO MOKETE CBO-
GOJHO IIPOITYCKATh T€ YaCTH, KOTOPbIE BAC HE HHTEPECYIOT.

11.1.1. NpuMeHeHne HEeCKONIbKUX KOHCTPYKTOPOB

B Ruby HeT «HacTosmmx» KOHCTPYKTOPOB, kKak B C++ wiu B Java. Cama uies, KoHed-
HO, HUKY/Ia HE JIeJIaCh, TOCKOJIbKY 0OBEKThI HEOOXOAUMO CO3/IaBaTh ¥ WHUIIUAIU3UPO-
BaTb, HO pean3alys BbITJISUT UHAYe.

B Ruby kaskbiii Kjacc MMeeT MeTo/ KJlacca new, KOTOPbII BI3bIBAETCS JIJIS CO3/1a-
HUSI HOBBIX 0OBEKTOB. METO/I new BhI3BIBAET CIIEIMATBHBIN OTPE/Ie/IIeMblil 0JIb30BaTe-
JIeM METO[I initialize, KOTOPBI NHUIMAIU3UPYET aTPUOYThI 0O0BEKTA, IIOCJIE YETO new
BO3BPAIIAET CCHLIKY HA HOBBII OOBEKT.

A eciiu MBI XOTHM MMETH HECKOJIBKO KOHCTPYKTOPOB? Kak ObITh B 3TOM ciydae?

HwuTo He MenmaeT 3aBeCTH OTIOJTHUTENbHBIE METO/IBI KJIacca, KOTOPbIE BO3BpAIlia-
10T HOBbIe 00beKThl. B jcTunre 11.1 npuBeseH MCKYCCTBEHHBIN MPUMeEp KJacca JJist
MIPe/ICTaBJIEHUS TPSIMOYTOJIBHIKA, Y KOTOPOTO €CTb /IBE JIJIMHBI CTOPOH ¥ TPU 3HAYCHUS
1BeTa. MBI CO3/1aM IOTIOTHUTEIbHBIC METOBI KJIacca, Pe/oaraioliye onpe/eieH-
HbIe YMOJIYaHUA U1d Kaxkaoro napamerpa. (Hampumep, kBagpat — aT0 IIpAMOYTOJIbHUK,
Y KOTOPOTO BCE CTOPOHBI PABHBI.)

NInctudHr 11.1. HeCKONBKO KOHCTPYKTOPOB

class ColoredRectangle

def initialize(r, g, b, sl, s2)
@r, €@g, @b, @sl, @s2 = r, g, b, sl, s2
end

* Hu cepity, H1 CO3HAHBIO GErIbIi B3I
He xouer narp o Busennom oruet. (Ilep. C. Mapwaxa)
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def ColoredRectangle.white_rect(sl, s2)
new (0xff, Oxff, Oxff, sl, s2)
end

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

def ColoredRectangle.gray_rect(sl, s2)
new (0x88, 0x88, 0x88, sl, s2)
end

def ColoredRectangle.colored_square(r, g, b, s)
new(r, g, b, s, s)
end

def ColoredRectangle.red_square(s)
new (0xff, 0, 0, s, s)
end

def inspect
"#@r #@g #@b #@sl #@s2"

end
end
a = ColoredRectangle.new(0x88, Oxaa, Oxff, 20, 30)
b = ColoredRectangle.white_rect (15,25)

c = ColoredRectangle.red_square (40)

Takum O6p3.30M, MOJKHO OIIpe/leJINTh J060e 4ucsIo METOA0B, CO3/IalOIINX 00BEKTBI
110 pa3JiIN4YHbIM CHeL[I/I(l)I/IKa]_[I/IHM. BOHpOC O TOM, YMECTCH JIN 3/1€Cb TEPMUH «KOHCTPYK-
TOP», MBI OCTaBUM <«A3BIKOBBIM a/[BOKaTaM».

11.1.2. Co3paHue aTpubyToB 3K3emnngapa
Vmenu atpubyTa ak3emiisipa B Ruby Beerza npeiiectByer 3Hak €. ITo 06bIYHAsI T1Epe-
MeHHas B TOM CMBICJIE, YTO OHA HAYMHAET CYIIeCTBOBATD ITOCJIE IEPBOTO IPHCBANBAHUSL.
B OO-s3bIkax 9acTo CO3/IAI0TCST METOAIBT IS IOCTYTIA K aTprOyTam, 4ToOsI obec-
HEeYNTHh COKPBITHE AAHHBIX. MBI XOTUM KOHTPOJUPOBATH JOCTYI K «BHYTPEHHOCTSIM»
o6bekta n3BHe. OOBIYHO JIJIST TAHHOT 11eJIH TPUMEHSIOTCS] METO/IbI YTEHNST U YCTAHOBKH
(getter u setter), xots1 B Ruby ata repmunosiorust ne ucnossayercsi. OHu IpocTo 4uTa-
10T (get) MM yCTaHABAMBAIOT (Set) 3HavYeHwe aTprOyTa.
Mo:xHO, KOHEYHO, 3aIIpOrPaMMUPOBATh Takue (PYHKIINN «BPYUHYIO», KaK ITOKa3a-
HO HUKE:

class Person

def name
@name
end

def name=(x)
@name = x

end

def age
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@age
end

end

Ho Ruby mpeznocrasiisier 6osiee KopoTkuii ciocod. MeTop attr IPUHUMAET B Ka-
YecTBe mapamMerpa CUMBOJI U CO3/IaeT COOTBETCTBY oI atpubyT. Kpome Toro, oH co-
31aeT OMHOMMEHHbIII METO/I YTE€HMsI, a €CJIM HeOOI3aTeIbHbII BTOPOM IIapaMeTp paBeH
true, TO 1 METO/[ YCTAHOBKH.

class Person
attr :name, true # CospapTcs @name, name, name=
attr :age # CozmapnTcs @age, age

end

Mertoapl attr_reader, attr_writer U attr_accessor IPUHMMAIOT B KauecTBe I1a-
paMeTpoB ITPOU3BOILHOE YNCJIO CUMBOJIOB. [IepBBIil cO3MaeT TOTBKO «METOIbI YTCHUS»
(151 TIOJTyYeHUsT 3HAUEHUsT aTPUOYTA); BTOPOIl — TOJIBKO «METOJIbI YCTAHOBKIY», & TPe-
tuit — To u gpyroe. [Ipumep:

class SomeClass
attr_reader :al, :a2 # Cospanrca @al, al, @a2, a2
attr_writer :bl, :b2 # CozmawTcs @bl, bl=, @b2, b2=
attr_accessor :cl, :c2 # Cozpmaprcsa €@cl, cl, cl=, @c2, c2, c2=
#

end

HamoMuuM, 9T0 1751 BBITIOJHEHNS TIPUCBAUBAHUS aTPUOYTy HEOOXOAUMO YKa3bi-

BaTb BBI3BIBAIOIINI OOBEKT, a BHYTPU METO/Ia HY’KHO B KaueCTBe TaKOTO oObeKTa yKa-
3bIBATh self.

11.1.3. bonee cnoXxHbie KOHCTPYKTOPbI

ITo mMepe yeaoskHeHnsT 0GBEKTOB Y HUX TIOSIBIISIETCS BCe GOJIBIE aTpubyTOB, KOTOPHIE
HEOOXOIMMO WHUIMAJU3UPOBATh B MOMEHT co3atusi. COOTBETCTBYIONHMIT KOHCTPYK-
TOP MOKET OKA3aThCsl JJIMHHBIM U 3allyTAHHBIM, €T0 MapaMETPBI JaXe He OYIyT mome-
MIATHCS HA OJTHOM CTPOKE.

Yro6bI CIIPABUTHCS CO CITOKHOCTHIO, MOKHO TIEpeNaTh METOMY initialize GIOK
(mactunr 11.2). Torga nHUIIMATH3AIIS 00HEKTA BBITIOTHSIETCS B MPOIECCE BHIYUCIIE-
HUst 9TOTO 6J10Ka. XUTPOCTh B TOM, YTO BMECTO OOBIYHOTO eval JUIS BHIYUCICHUST GJI0-
Ka B KOHTEKCTe 0OBEKTA, a He BBI3BIBAIOIIEH TIPOTPAMMBI, CJIEYET UCTOTB30BATH METO]

instance_eval.

NMucTtuHr 11.2. «XUTPH» KOHCTPYKTOD

class PersonalComputer
attr_accessor :manufacturer,
:model, :processor, :clock,
:ram, :disk, :monitor,
:colors, :vres, :hres, :net
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def initialize(&block)
instance_eval &block
end

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

# Ilpoure METOIH. . .
end

desktop = PersonalComputer.new do

self.manufacturer = "Acme"
self.model = "THX-1138"
self.processor = "986"
self.clock = 9.6 # '
self.ram = 16 # T
self.disk = 20 # T6
self.monitor = 25 #  moVMEL

self.colors = 16777216
self.vres = 1280
self.hres = 1600
self.net = "T3"

end

p desktop

OTMETHM HECKOJIBKO HI0AHCOB. BO-TIEPBBIX, MBI TIOJIb3YEMCST METOIAMHU JOCTYIIA K
aTprbyTaM, IOTOMY IIPUCBAMBAHUE UM 3HAYEHUII MHTYUTUBHO NOHATHO. Bo-BTODBIX,
CChLIKA Ha self HEOOXOAMMA, IIOCKOJIbKY METOJ YCTAHOBKU TPEOYET SIBHOIO YKA3aHIMs
BBI3BIBAIOIIETO OOBEKTA, YTOOBI MOKHO OBLIO OTJINYMUTDL BBI30B METOZA OT OOBIYHOTO
PUCBAaUBAHUS JIOKAJIbHOI nepeMeHHoi. KoHedHo, MOKHO OBLIO HE OIPEeAessaTh METO-
ITBI JIOCTYTIA, & BOCIIOJIb30BATHCST (DYHKITUSIMU YCTAHOBKH.

slcHo, uTo B Tesie GJI0Ka MOKHO JI€JIaTh BCe, 4TO yrogHo. Hampumep, MOKHO ObLIO
Obl BLIYMCJIUTH HEKOTOPBIE 110JIsE HA OCHOBE JIPYTHX.

A ecitit BaM He HY’KHBI METOIBI TOCTYTIA /I7TsT BeeX aTpubyToB? Ecau xoTuTe, MOsKe-
Te U30aBUTHC OT JIMIIHKX, BbI3BAB JIJIS HUX MeTOZ undef B KOHIIE KOHCTPYUPYIOIIETO
6s0Ka. Kak MUHIMYM, 9TO IPEAOTBPATUT «CAyYaiiHOe» IIPUCBauBaHNe 3HAYEHUS aTPU-
OyTy U3BHE OOBEKTA.

11.1.4. Co3panune atpubyTOB M METOAOB YPOBHS KJlacca

Meton wan aTprbyT He BCer/ia acCOMMUPYIOTCS ¢ KOHKPETHBIM 9K3EMILITPOM KJTacca,
OHU MOTYT TIPUHA/JIESKATh CAMOMY KJaccy. TUIIITYHBIM TPUMEPOM METOIA KJIAcca MO-
JKET CIIYKUTb new, OH BbI3bIBAETCS JIJIs1 CO3/IAHIS HOBBIX 9K3EMILISIPOB, & IOTOMY He MO-
JKeT IIPUHAJTIeKATh HUKAaKOMY KOHKPETHOMY 9K3eMILISPY.

Mbr MOsKeM OTIpeIeNSITh COOCTBEHHbIE METOIBI KJIACCA, KaK TIOKA3aHO B pas/esie
11.1.1. Koneuno, nx ¢yHKIIMOHAJIBHOCTh HE OTPAHNYNBAETCSI KOHCTPYUPOBAHUEM —
OHU MOTYT BBITIOJIHSITH JIOOBIE OIEPAIUI, UMEIOTIIIE€ CMbICJ HMEHHO HA YPOBHE KJIACCA.

B caexyromem aneko He MTOJTHOM (hparMeHTe IIPeAoJaraeTcs, YTO MBI CO3/[aeM
KJIacC JI7TsT TPOUTPBIBAHUS 3BYKOBBIX (ailyioB. MeTos play eCTECTBEHHO PeaTn30BaTh
KaK METOJl 9K3EMILISAPA, BEAb MOKHO CO3/IaTh MHOTO OOBEKTOB, KaK/Iblil 13 KOTOPHIX
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Oyner mpourpeiBaTh cBOil (aiiir. Ho y MeToga detect_hardware KOHTEKCT OoJiee M-
POKUIi; B 3aBUCHMOCTH OT PeaJU3alii MOKET OKa3aThCs, YTO CO3AaBaTh Kakue-I10o
00beKTHI BOOOIIE He UMEET CMBICJIA, €CJIM 9TOT MeTO/ Bo3Bpaiiaer ombKy. Cienosa-
TEJIbHO, er0 KOHTEKCT — BCSI Cpejla BOCIIPOM3BEEHNUs 3BYKa, a He KOHKPETHBIN 3BYKO-
BOM (haii.

PyTHHHblE OOBEKTHO-OPUEHTUPOBAHHbIE 30404M

class SoundPlayer
MAX_SAMPLE = 192

def SoundPlayer.detect_hardware
#
end

def play
#
end

end

Ecrb erite ot criocob 00bsIBUTH 9TOT METOJT Kjtacca. B cireytorieM (pparmMenre jie-
JIAETCS MPAKTUYECKH TO JKe CaMoe:

class SoundPlayer
MAX_SAMPLE = 192

def play
#
end

end

def SoundPlayer.detect_hardware
#
end

EnuHcTBeHHAS pasHKIlA KACAETCS UCIIOJIb30BAHUA OObIBICHHBIX B KJIACCE KOHCTAHT.
Ecau meton knacca 00bsABIEH BHE 00BbABICHUA CAMOTO KJIacCa, TO 9TU KOHCTAHTbI OKa-
3bIBAIOTCS BHE oOjacty BuaumocTu. Hanpumep, B nepBom (dparMenTe MeTos detect _
hardware MOKET HAIIPSIMYIO 0OPaIIaThCsl K KOHCTAHTE MAX_SAMPLE, a BO BTOPOM IIPUET-
CsI TIOJTb30BaThCS HOTaIel SoundPlayer : :MAX_SAMPLE.

He yauBuTesbHO, 4TO TOMUMO METO/IOB KJIAcCa €CTh ellle U mepeMeHHble Kiaacca. Mx
MMeHa HAaUMHAIOTC ¢ IBYX 3HAKOB €, a 00J1aCThIO BUAUMOCTH SIBJISIETCS BECH KJIACC, a He
KOHKPETHBIN €Tr0 9K3eMILJISIP.

TpaauMoOHHBIN TPUMEDP MCITOIb30BaHNS TIEPEMEHHBIX KJlacca — IMOZCYET YHCIa €ro
ak3eMIIIpoB. Ho oHM MOTYT IPUMEHSTHCS BCer/ia, Korjaa nH(popMainl UMeeT CMbICJI
B KOHTEKCTE KJIacca B IeJIOM, a He OTAEIbHOr0 obbekTa. JIpyroil mpumMep mpuBejieH B
suctunre 11.3.
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B ToM, uTO Ha caMOM jieJie Mbl oOpalaeMcs BOBCE He K MePEeMEHHOIN 9K3eMILIsI-
pa KJacca Metal, a K IEPEMEHHOI 9K3eMILIsipa Kiacca Class. (HamomunM, uto B Ruby
Class — 210 KJaaccl)

MBI CTONKHYIUCH C IePEMEHHON 9K3eMILIsIpa Kiracca (TePMUH 3aMMCTBOBAH U3
s3bika Smalltalk). fomosHuTeIbHBIC 3aMeUaHUs HA 3Ty TeMy HPUBOISTCS B pasjiesie
11.2.4.

B muctunre 11.4 wimoctpupytoTes Bce aclieKThbl 9TOW CUTYaIlUH.
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JncTuHr 11.3. IlepeMeHHBle UM METOMH Kjacca

OOI 1 guHammudeckue mexaHmnamel 8 Ruby PyTHHHblE OOBEKTHO-OPUEHTUPOBAHHbIE 30404M

class Metal
@@current_temp = 70
attr_accessor :atomic_number
def Metal.current_temp=(x)

@@current_temp = x
end

NIucturr 11.4. JaHHEE KjlacCa U DK3eMuuspa

def Metal.current_temp class MyClass

@@current_temp

end SOME_CONST = "alpha" # KoHcTaHTa YPOBHS KJjacca.
def liquid? @@var = "beta" # IlepeMeHHast KJjacca.
@var = "gamma" # IlepeMeHHasl DK3eMINispa KJjacca.

@@current_temp >= @melting

end
def initialize

def initialize(atnum, melt)

@atomic_number = atnum
@melting = melt

@var = "delta" #
end

def mymethod

IlepeMeHHad BK3EeMIIsApa.

end
puts SOME_CONST # (KoHcTaHTa KJacca.)
end puts @@var # (IlepeMenHas Kjacca.)
puts @var # (IlepeMeHHas PK3eMIUIIPA. )
end

aluminum = Metal.new(13, 1236)

copper = Metal.new(29, 1982)
gold = Metal.new (79, 1948)

def MyClass.classmethl

puts SOME_CONST # (KoHcTaHTa Kjacca.)
Metal.current_temp = 1600 puts @@var # (IlepeMeHHas Kacca.)

puts @var # (llepeMeHHas PK3eMIUIsIpa Kjacca.)
puts aluminum.ligquid? # true end
puts copper.liquid? # false
puts gold.liquid? # false end
Metal.current_temp = 2100 def MyClass.classmeth2

puts MyClass: :SOME_CONST # (KoHcTaHTa kjacca.)

puts aluminum.liquid? 4 true # puts @@var # Ommbra: BHE OONACTV BUIUMOCTM.
puts copper.liquid? 4 true puts @var # (IlepeMeHHas 3K3eMIUISpa Kjacca.)
puts gold.ligquid? # true end

3[[er TepeMeHHasA KaacCa MHUIMUAJN3NUPYETCA /10 TOT'O, KaK BIIEPBbIC NCIIOJIb3YET-
Cd B METO/I€ KjlaCcCa. OTrmernm TaKKe, YTO Mbl MOJKEM O6paTI/ITbCH K HepeMeHHOﬁ KJiac-
Ca U3 MeTOoZa IK3EeMILJIAPa, HO O6paTI/ITbCH K HepeMeHHOﬁ 9K3EMILIAPpa U3 MEeTOZa KJjrac-
ca Hesrb3s. Hemuoro I10/IyMaB, BbI HOfIMeTe, 49TO TaK 1 JOJIKHO OBITD.

A ecnu ITOIIBITATbHCA, YTO HpOI/ISOf/,IZIeT? Yo ecimt MBI Honp06yeM HariegaTaTb aTpH-

myobj = MyClass.new

MyClass.classmethl #
MyClass.classmeth2 #
myobj .mymethod #

alpha, beta, gamma
alpha, gamma
alpha, beta, delta

6yT @atomic_number M3 MeTO/a Metal.current_temp? O6Hapy>KI/ITCH, 4TO IlepeMeHHas
Bpozae 6bI CyHIECTBYET — HUKaKOUN OIHI/I6KI/I HeEe BOSHUKAET, — HO UMeeT 3Ha4YeHUre nil. B
yeM J1eJ10?

Cremyet erne ckas3arb, 4TO METOJI KJIacca MOKHO CHIENATh 3AKPbIMbIM, BOCTIOJIb30-
BaBIIICh METOIOM private_class_method. 9TO aHAJIOT METOAA private Ha YPOBHE 39K-
zemmsipa. CMm. takoke paszaen 11.2.10.
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11.1.5. HacnepoBaHue cynepknaccy
MosxHo yHac/sea0BaTb Kjaacc, BOCIIOJIb30BaBIINCh CUMBOJIOM <!

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

class Boojum < Snark
#

end

ITO 0OBSIBIEHUE TOBOPHT, YTO KJIACC Boojum SBISIETCS TIOKIACCOM KJacca Snark
WJIN — YTO TO K€ caMOe — KJIacC Snark SIBJSETCA CYIEPKIACCOM Kracca Boojum. Beem ns-
BECTHO, YTO KKABIN OYIOM SIBIISIETCST CHAPKOM, HO He KaXK/Iblil CHAPK — OYIOM.

SlcHO, 4TO TIETh HACJIEIOBAHNS — PACHIMPUTD WU CHEINAIN3NPOBATh (QYHKIHO-
HAJBHOCTB. MBI XOTUM MOJIYYUTE U3 061I1ero HeuTo GoJee crerudyeckoe.

[TorryTHO OTMETHM, UTO BO MHOTHX A3bIKaX, HanpuMep B C++, momyckaercsd MHO-
skectBeHHoe Hacaenosanue (MH). B Ruby, kak u B Java, U B HEKOTOPBIX JIPYTHX SI3bI-
KaX, MHOKECTBEHHOIO HAaCJIeZIOBAaHUS HET, HO HaJInYKe KJIacCOB-IIPUMeceil KOMIIeHCH -
pyert ero orcyrctBue (cm. pazzen 11.1.12).

PaccMOTpUM HECKOJIBKO 00Jiee PEATUCTUYHBIN puMep. Y HAC €CTh KJIAcC Person
(4esi0BeK), a Mbl XOTUM CO3/1aTh ITPOU3BOJHBIN OT HEro Kjaacc Student (CTYAEHT).

OmpesienM KJTacc Person CIEAYIOMNAM 00PA3oM:

class Person
attr_accessor :name, :age, :sex

def initialize(name, age, sex)
@name, @age, @sex = name, age, sex
end

end

A Kstacc Student — Tak:
class Student < Person

attr_accessor :idnum, :hours

def initialize(name, age, sex, idnum, hours)
super (name, age, sex)
@idnum = idnum
@hours = hours

end

end

# Co3pmaTh OBa OOLEKTa.

a = Person.new("Dave Bowman", 37, "m")

b = Student.new("Franklin Poole", 36, "m", "000-13-5031", 24)
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[TocMoTpuM BHUMATEIHHO, UTO 3/IECh c/eIaHo. UTo 3a super, BbI3bIBAEMbII 13 Me-
Toza initialize Kiacca Student? ITO IIPOCTO BbI30OB COOTBETCTBYIOIETO METO1a POM-
TEJILCKOTO KJIacca. A pas Tak, TO eMy nepegaeTcst Tpu Irapamerpa (XOTs Halll COOCTBEH-
HbII METOJT initialize MPUHUMAET TISITH).

He Bcerga He06X0MMO UCIIOJIb30BaTh CJIOBO super MOAOOHBIM 00pa3oM, HO Y4acTo
9TO0 y106HO. B KOHIIE KOHIIOB, aTpUOYTHI 1I060I0 Kiacca 06pasyroT HaIMHOKECTBO MHO-
JKECTBa aTPUOYTOB €ro POAMTEIHCKOIO KJIacca, TaK oYeMy He BOCIIOIb30BaThCs IS X
MHUTAATN3AMUA KOHCTPYKTOPOM POAUTEIBCKOTO Kacca?

Eci roBopuTh 06 MCTUHHOM CMBICJIE HACAe0BAHMUsI, TO OHO, 6€3YCI0BHO, ONUCHI-
BaeT OTHOIIeHWE «sBJsieTCss». CTYNEHT SBJISIETCS YEJIOBEKOM, KaK U CJIeJIOBAJIO OXKU-
nathb. CreiaeM elle Tpu 3aMevYaHust:

PyTHHHblE OOBEKTHO-OPUEHTUPOBAHHbIE 30404M

@ Kaxprit arpubyT (1 METO/) POJUTEIBCKOTO KIACCA OTPAKAETCS B €10 TIOTOM-
kax. Ecsin B kytacce Person ecTh aTpubyT height, TO KJace Student yHACJIELyeT
€ro0, a eCJIM POIUTENb UMEET METOJT say_hello, TAKOWH METOZ OY/IET U Y TIOTOMKA.

@ IloToMOK MOKET UMETh JIOIIOJTHUTEJ/IbHbIE anI/I6yTbI 1 MeTO/lbl, Mbl 3TO TOJIbKO
4YTO BUEJIN. HO3TOMy CO3/IaHME ITOJIKIacCa 4aCTO €I1€ Ha3bIBAIOT paculupenuem
cynepkiacca.

@ TI0TOMOK MOJKET MepeoTpeiessaTh J00be aTpuGyThl U METO/BI CBOETO POJIH-
TeJIA.

[Mocennee 3amMeyane MOABOUT HAC K BOTIPOCY O TOM, KaK Pa3peliaeTcst BBI30B
Metona. OTKy/1a st 3Ha10, BBI3BIBAETCST JIM METOJ] KOHKPETHOTO KJIACCa WJIH €ro CyTiep-
Kiacca’?

KpaTkwuii oTBeT TakoB: He 3HAIO0 W He WHTEPeCyoch. Ecyin BbI3bIBaeTCS HEKUIT Me-
TOJ, OT UMeHU 0ObeKTa Kiacca Student, TO 6y,z[eT BBI3BAH METO/I, OTIPe/ieJIEHHBIN B 3TOM
KJIacce, eI OH CYMIECTBYET. A €CJIM HET, BBI3BIBAETCS METO/] CyTIepKJIacca U Tak Jajee
BBEpX 110 MepapXuu HacJae0BaHUsT. Mbl TOBOPUM «1 TaK Jlajiees, IOTOMY 4TO Y KasK/I0-
ro Ksacca (Kpome Object) €CTh CyMepKJIacc.

A 4TO ecsim MbI XOTUM BbI3BaTh METOJL CYIIEPKJIACCa, HO HE U3 COOTBETCTBYIOIIETO
MeToa TokIacca? MoKHO cHavasia co3/1aTh B MOIKIACCE CHHOHWIM:

class Student # I[OBTOpPHOE OTKPHTME Kjacca.
# IlpemmornaraeTcsi, 4TO B Kjlacce Person ecTb MeTon say_hello...
alias :say_hi :say_hello

def say_hello
puts "llpuseT."

end

def formal_greeting
# IlOomPMBETCTBOBATHL TakK, KakK IPUHSTO B CyIepKjacce.
say_hi

end

end
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VY HacJieZloBaHUsST €CTh PasHble TOHKOCTH, KOTOPBIX MBI 3/IeCh KacaTbcsl He OyaeM.
OO6MmuMit IPUHITAIT MBI M3JI0KUJIM, HO He IPOIYCTUTE CAEAYIONIIT Pasie.

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

11.1.6. Onpoc knacca o0bekTa
YacTo BO3HUKAET BOIIPOC: «YT0 970 32 O6’beKT? Kaxk on coornocurcs ¢ JAaHHBIM KJjlacC-
coM?» ECTb MHOTO CIOCOBOB MOJIYYUTh TOT UM MHON OTBET.

Bo-1iepBbIX, MeTO/I DK3eMILIsIPa class Beerja Bo3Bpaiiaer Kiaace oobekra. [Ipume-
HABIIANC paHee CHHOHUM type O6'b}IBJIeH YCTapeBIINM.

s = "Hello"

n = 237

sc = s.class # String
nc = n.class # Fixnum

He mymaiite, GyaTO METOMBI class WM type BO3BPAIIAIOT CTPOKY, MIPEACTABIISIO-
ryto nmMs kyaacca. Ha camom Jiesie Bo3Bpartiaercs ak3eMIisip kiaacca Class! [pu xena-
HUU MBI MOTJIU ObI BBI3BATh METO/ KJIACCa, ONIPE/IEJEHHbII B 9TOM THUIIE, KaK €CJIn Obl 9TO
OB METO/ HK3EMILIsIPa KJacca Class (KAKOBBIM OH B ICHCTBUTEIbHOCTH M ABJISAETCS).

s2 = "some string"
var = s2.class # String
my_str = var.new("Hi...") # HoBas cTpoka.

MOKHO CPaBHUTD TAKYIO IEPEMEHHYIO ¢ KOHCTAHTHBIM MMEHEM KJIACCa U BBISICHUTD,
PaBHBI JIN OHU; MOJKHO Jla’Ke MCIIOJIb30BATh IIEPEMEHHYIO B POJIM CyIepKIacca 1 ompe-
menuTh Ha ee ocHOBe mofikIace! 3amyramics? IIpocto moMmwmTe, 9To B Ruby class — ato
00BEKT, a Object — 3TO KJIacc.

VHoT/1a HY5KHO CPABHUTH OOBEKT C KIACCOM, YTOOBI TIOHSATH, TIPHHA/IIEKUT JIV JIaH-
HBII 0OBEKT yKazaHHOMY KJjaccy. JIJist aTOro CIyKUT METOJ instance_of?, HAIPUMEP:

puts (5.instance_of? Fixnum) # true
puts ("XYZZY".instance_of? Fixnum) # false
puts ("PLUGH".instance_of? String) # true

A ecyii HYKHO TIPUHATH BO BHUMAHWE e1lle U OTHOIIeHNe HacaenoBanus? K Bammm
ycsyraM MeToJl kind_of? (IIOXOKHH Ha instance_of?). ¥ HEro eCTb CHHOHUM is_a?,
4TO BIIOJIHE €CTECTBEHHO, KOO MBI OMMCHIBAEM KJIACCUYECKOE OTHOIIEHUE <SIBJISIETCST» .

n = 9876543210

flagl = n.instance_of? Bignum # true
flag2 = n.kind_of? Bignum # true
flag3 = n.is_a? Bignum # true
flag3 = n.is_a? Integer # true
flagd = n.is_a? Numeric # true
flagh = n.is_a? Object # true
flagb = n.is_a? String # false
flag7 = n.is_a? Array # false

sIcHo, 4yTO MeTOA kind_of Mau is_a? Gosiee 001U, 4eM instance_of?. Hanpumep,
BesiKast cobaka — MJIEKOIHUTAIONIee, HO He BCAKOe MJIeKOIHTalIee — codaxa.

Jlnst HoBrukoB B Ruby mipurorosiieH oxuH ctopiipus. JIo6oi MOLYJIb, TIOIMEIINBae-
MBIl B KJIaCC, CTAHOBUTCS CYOEKTOM OTHOUIEHHS <SIBJISIETCS» ISl 9K3EMILISIPOB 9TOIO
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KJIacca. HaHpI/IMep, B KJIacC Array ITOJAMEIIaH MOJYJIb Enumerable; 9TO O3HAYAET, YTO
BCSIKUI MaCCHUB SIBJISIETCSI TIepeuncCasaeMbIM 0OBEKTOM.

PyTHHHblE OOBEKTHO-OPUEHTUPOBAHHbIE 30404M

x = [1, 2, 3]
flag8 = x.kind_of? Enumerable # true
flag9 = x.is_a? Enumerable # true

I[]IH CpaBHEHUS ABYX KJIACCOB MOJKHO ITOJIb30BAaTbCA TaKKeE Oll€epaTOpaMu CpaBHE-
HUA. I/IHTyI/ITI/IBHO O4YEBUAHO, YTO OII€EpaTOp «MEHbIIIE»> obo3HavaeT HacJie1oBaHne Cy-
TIEPKJIACCY.

flagl = Integer < Numeric # true

flag2 = Integer < Object # true

flag3 = Object == Array # false

flagd = I0 >= File # true

flagh = Float < Integer # nil

B s1060M Kiacce 0ObIYHO ONPeiesIeH ONepaTop «TPOIMHOTO paBeHCTBa» ===, Bbipa-
JKeHue class === instance UCTUHHO, €CJIA IK3EMILIIAD instance MIPpUHAAJIEKUT KJac-

cy class. ITOT OIePaTOP elile Ha3bIBAIOT OIIEPATOPOM BETBSIIIETOCS PABEHCTBA, TOTOMY
YTO OH HESIBHO UCIIOJIb3YETCSI B IIPEJIOKEHNH case. JlOMOTHUTETbHYIO MH(POPMAIIUIO O
HeM BBI HatizieTe B paszene 11.1.7.

VYiomstreMm elie MeTo respond_to. OH HCIIOJIb3YeTCsI, KOT/la HaM Oe3pasiinyHo, Ka-
KOMY KJIACCy TIPUHAJICKUT OOBEKT, HO MBI XOTHM 3HATh, PEAJTU3YET JIU OH KOHKPETHBII
METO/I. ITO PyAUMEHTAPHBII BUJL TIosTydenust nadopmaruu o tuie. (Boobiie-to MoxK-
HO CKa3aTh, YTO ATO camas BaskHas uHgopMmaius o Ture.) MeTtony respond_to repesa-
eTcsl CUMBOJI 1 HeoOs13aTesIbHbII (JIar, KOTOPbIi FOBOPUT, HYKHO JIM BKJIIOYATh B pac-
CMOTpPEHNE TaK:Ke W 3aKPBIThIE METO/IBI.

# JlcKaTh OTKPHTHE METOIH .

if wumpus.respond_to? (:bite)

puts "V Hero ectb 3yOH!"
else

puts "IlaBal-Xa [IOOpPa3HUM ero."
end

# HeoOsizaTenbHHM BTOPON TMapaMeTp IO3BONSET
# mpocMaTpUBATH ¥ 3aKPHTHE METOIH .

if woozle.respond_to? (:bite,true)
puts "By3zme KycawoTcs!"
else
puts "Ara, BTO He KyCaommuucs By3J."
end

Wnorma HYJXHO 3HATD, ABJIACTCS JIN JIAaHHBINA KJIacC HETTOCPEJICTBEHHBIM PO/IUTETIEM
obbekTa nan kaacca. OTBer Ha 5TOT BOIIPOC JTa€T METO/ superclass Kjacca Class.

array_parent = Array.superclass # Object
fn_parent = 237.class.superclass # Integer
obj_parent = Object.superclass # nil

Y m060T0 Kiacca, KpoMme Object, €CTh CyTePKIace.
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11.1.7. NpoBepka 00LEKTOB Ha PaBEHCTBO

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

Bce scusomuwie pasiwl, Ho nexomopwie pasnee Opyzux.
Jlocopdac Opyann, «Cxommwiii 0sop >

ITpy HanMCAHUU CBOUX KJIACCOB JKEJIATENbHO, YTOObI CEMAHTUKA THUIIMYHBIX Ollepaluil
Oblila TaKoil ke, Kak y BCTpoeHHbIX B Ruby kimaccos. Hanpumep, ecii 06beKTbl Kac-
ca MOKHO YTIOPSAI0YNBATD, TO UMEET CMBICIT PeaTn30BaTh METO <=> U MOAMEIIATh MO-
IyJib Comparable. Torma Kk oObeKTaM Balero Kjaacca OyayT IPUMEHUMbI BCE OOBIYHBIE
onepaluy CpaBHEHUS.

Oznako KapTuHa repecraer ObITh TAaKOH OIHO3HAYHOI, KOTAA JeJ0 HOXOAUT /0
POBEPKH 0OBEKTOB Ha paBeHCTBO. B Ruby 06beKThI peanusyioT IIaTh pasHbIX METOLOB
JUIs1 9TOi1 onepaiuit. V B BalIux KJaaccax MpUIETCs Pealn30BaTh X0Ts Obl HEKOTOPBIE 13
HUX, T09TOMY PACCMOTPUM 3TOT BOIIPOC TOAPOOHEE.

CaMbIM TJIaBHBIM SIBJISIETCSI METOJT equal? (YHACJIEOBAHHBIN OT KJacca Object ); OH
BO3BpAIIAET true, €C/IM BbI3bIBAIOIUI 00BEKT 1 IapaMeTP UMEIOT OJIMH U TOT e UeH-
TUGUKATOP 00beKTa. DTO (DYHIAMEHTANBHBIN ACIIEKT CEMAHTUKU 0OBEKTOB, MMOITOMY
TIEPEoTIPesIeIITh €TO He CIIe/IyeT.

CaMbIM PacIpOCTPaHEHHBIM CIIOCOOOM IIPOBEPKU Ha PABEHCTBO SBJISETCS CTAPbIii
JOOPBII oepaTop ==, KOTOPbIil CPABHUBAET 3HAYEHUsI BBI3BIBAIOIIEIO 0OBEKTA U apry-
MmenTa. HaBepno, ”HTYUTHBHO 5T0 Hanboiee O4eBUIHbII CII0CO0.

CJIe/:[ylomI/IM B IIIKaJe a6CTpaKHI/II/I CTOUT METOJ eql? — TOXKe YaCTbh KJjacca Object.
(Ha camom nene meTo1 eql ? peaTn30BaH B MOJIYJIe Kernel, KOTOPBII TIOMETITUBAETCS B
Object.) Kak u omepaTop ==, 9TOT METOJ CPaBHUBAET 3HAYEHUSI BBI3BIBAIOIET0 OOhEKTa
U apryMeHTa, HO HeCKOJIbKO GoJiee cTporo. Harpumep, pasHble YiCI0Bble 0ObEKThI IIPH
CPaBHEHUH € IOMOIIbIO == IPUBOAATCS K OOIIEMY THILY, HO METOJI eql? HUKOT/IA He CUu-
TaeT 0OBEKTHI PA3HBIX TUIIOB PABHBIMMU.

flagl = (1 == 1.0) # true
flag2 = (l.eql?(1.0)) # false

Merton eql? cymiecTByeT IO OJHOW-eITMHCTBEHHON MTpUYNHE: /IJIs CPaBHEHUS 3Ha-
YeHU I KJto4yell XalnpoBaHusl. Eciin BbI XOTHUTE ITepeolIpe/ieIMTh CTaHapTHOe TT0Be/le-
nue Ruby npu ncnonpzoBanny 0ObEKTOB B KauecTBe KJII0Uell XaIlla, TO IIePEOPeLeIn-
T€ METO/Ibl egl? U hash.

JI1060ii 00BEKT peanusyer elle IBa MeToAa CpaBHeHUs. MeTox === IPUMEHSeTCsI
[ CPaBHEHUS TPOBEPSEMOTO 3HAYCHUS B MIPEAJIOKEHUN case C KaXKIbIM CEJIEKTOPOM:
selector===target. XOTs IIPABUJIO HA IEPBbII B3TJISA/l KAYKETCS CJIOKHBIM, Ha TIPAKTHU-
K€ OHO JIeJTaeT MPeJIoKeHus case B Ruby uaryntnsHo ouesnaabivMu. Hatpumep, Mosk-
HO BBITIOJIHUTD BETBJICHHE 0 KJTACCy 0OBEKTA:

case an_object
when String
puts "3T0 CcTpoka."
when Numeric
puts "3TO uymcno."
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else
puts "3TO 4YTO-TO COBCeM mOpyroe."
end

ITa KOHCTPYKIHsT paboTaet, TOTOMY YTO B KJIacce Module Pealin30BaH METON ===,
TIPOBEPSIONINH, TIPUHATIEKUT JIU TTAPAMETP TOMY K€ KJIAacCy, YTO BBI3BIBAIOTINN 00D-
eKT (Wan olHOMY U3 ero peKkoB). [loaTomy, ecsin an_object — 3TO CTPOKA «cat», BbI-
pakeHme String === an_object OKQKETCS HCTHHHBIM 1 OyIeT BhIOpaHa mepBast BETBD B
IPEJIOKEHUHN case.

Haxorerr, B Ruby peamzosan omepatop comoctaBienus ¢ 06pasinoM =~. Tpaguim-
OHHO OH IPUMEHSETC JIJIS COTIOCTABJIEHUS CTPOKH C PeTyJIsipPHBIM BbIpaxkenuneM. Ho ec-
JIW BBI Hali/ieTe eMy TIPUMEHEHME B IPYTHUX KJIaccax, TO MOXKETe TIepeoIpe/ieTnTh.

Y onepaTopoB == U =~ €CTb IIPOTUBOIOJIOKHDBIE (DOPMBI: != U !~ COOTBETCTBEHHO.
BHyTpu OHI peasm30BaHbl IyTeM 00pallleHUsT 3HaUeHUsT OCHOBHOI (POPMBL. ITO 03Ha-
Yaert, YTO eCJIU, HAI[PUMEP, BbI PEAIN30BAJIN METO/ ==, TO METO/I ! = TIOJTy4aeTe 3a/[aPOM.

11.1.8. YnpaBneHue pocrynom K metogam

B Ruby o6bekT onpenensiercs, npekie BCero, CBOMM MHTEPGEcoM: TeMU METOJaMHU,
KOTOpBIE OH PACKPbIBAET BHeITHEMY MUPY. Ho 1pu Hanmcanuy Kjiacca 4acTo BO3HUKA-
eT H€O6XOI[I/IMOCT]J BO BCIIOMOTATEJIbHBIX METO/[aX, BbI3bIBATb KOTOPbIE N3BHE KJlaCCa
ortacHo. TyT-To ¥ MPUXOAUT HA TIOMOIIb METO/] private Kjacca Module.

M cronb30BaTh €ro MOKHO IBYMsT criocobamit. Eciin B TeJie Kacca Wiid MOJLYJIst BbI
BBI3OBETE private 0e3 HapaMeTPOB, TO BCe MOCIEAYIONINe MeTOIbI OYAYT 3aKPHITHIMU B
JAHHOM KJjiacce Wi Moztyse. Ecaiv ske BbI iepeia/inTe eMy CIICOK MMEH METOJIOB (B BU-
Jie CHMBOJIOB), TO 3TH M TOJIBKO 3TH METO/IbI CTaHyT 3aKPhIThIMK. B nuctunre 11.5 mo-
KaszaHbl 002 BApUAHTA.

NIncTuHr 11.5. 3axpsTie MeTOnH

class Bank
def open_safe
#
end

def close_safe
#
end

private :open_safe, :close_safe

def make_withdrawal (amount)
if access_allowed
open_safe
get_cash (amount)
close_safe
end
end

# OcTanbHBEE METOIH 3aKpPHTHE.
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private

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

def get_cash
#
end

def access_allowed
#
end
end

HOCKOJIBKy METO/bI N3 ceMelCTBa attr IIPOCTO ONIPEAECIAIOT METO/IbI, METO/T private
oIpeiesIsieT U BUAMMOCTb aTPUOYTOB.

PeaJII/IBaL[I/IH MeTo/Ia private MOKET ITOKa3aThCs CTpaHHOﬁ, HO Ha CaMOM J/ieJie OHa
BE€CbMa XUTpPOYMHa. K 3aKPbITbIM METO/IaM HEJIb341 O6paTI/ITbC§I, YKa3aB BbISbIBaIOHII/If/,I
O6’beKT; OHU BbI3bIBAIOTCS TOJIBKO OT UMEHN HEABHO ITO/IPAa3yMeE€Ba€eMOro O6’beKTa self.
To ecTb BbI3BATH SaKprTbeI METO/I U3 IPpyroro 06’beKTa HE yaCTCA: IIPOCTO HE CYHIeCT-
ByeET cnoco6a YKa3aTb O6’beKT, OT UMCHH KOTOPOTO lIaHHbeI METO/I BbI3bIBAa€TCAA. 33.011-
HO 9TO O3HAYa€T, YTO 3aKPbITbI€ METO/[bl JOCTYIIHBI IIOJKJ/JIaCCaM TOTO KJlaCCa, B KOTOPOM
OolipeieJieHbl, HO OIIATD K€ B paMKaX OJHOTO O6"b€KT3..

Mopudurarop 1ocTyna protected HaJaraeT MeHbIle OTPAHUYEHUHN. 3alUIIEHHbIE
METO/Ibl JOCTYIIHBI TOJIbKO dK3€MILIsIpaM TOI'O KJlacca, B KOTOPOM OIIpe/lesieHbl, 1 €ero
MoIKIaccoB. [/ 3amuieHHoro MeToia pa3peliaeTcsl YKa3biBaTh BHI3bIBAIOINI 00Db-
€KT, TaK 4YTO K HUM MOKHO O6paH_[aTbC$E[ U3 Ipyrux 00bEKTOB (11pu yCJIOBUU, UTO BbI3bIBA-
IOIIUI U BBI3BIBAEMBII OOBEKTHI MPUHAIEKAT OTHOMY KJIACCY ). OOBIUHO 3aIUIIEHHBIE
METO/IbI TPUMEHAIOTCA [IJId OITpe/ieJIEHNA METO/I0B JOCTYTIA, ‘{TO6bI J1Ba O6"beKTa OIHOTIO
THUIIA MOIJIM B3aMMO/IeiiCTBOBaTh. B ciemyionieM npumepe 0ObeKThl KIACC Person MOK-
HO CpaBHUBATH 110 BO3PACTY, HO CaM BO3PACT HEIOCTYIIEH BHE KJacCa Person:

class Person

def initialize(name, age)
@name, @age = name, age
end

def <=>(other)
age <=> other.age

end

attr_reader :name, :age

protected rage
end
pl = Person.new("fred", 31)
p2 = Person.new("agnes", 43)
compare = (pl <=> p2) # -1
x = pl.age # Omroxa !

Yro0bl 3aBEPIIUTh KAPTHHY, MOAUGDUKATOD public JejJaeT MeToz OTKpbIThiM. He-
VAWBUTENIBHO!..
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W mocsiestee: METO/BI, OTIPE/IeJICHHBIE BHE JIIOOOTO Kjacca U MOyJist (TO eCTh Ha
BepXHEM yPOBHE ITPOTPAMMBI ), TIO YMOJTIAHUIO 3aKPBITHL. [I0CKOIBKY OHI oTIpesieeHst
B KJlacce Object, TO BUAUMBI TJI00aIbHO, HO 0OpallaThCst K HUM C YKa3aHUEeM BbI3bIBa-
10111er0 0O beKTa HeJIb3.
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11.1.9. KonupoBaHue 00bekToB

Berpoennbie MeTo/ibl Object#clone U #dup NOPOMKAAIOT KOIMIO BbI3IBAIOLIEIO 0OHEK-
Ta. PasmmuyanTcst oHUu 00beMOM KOITUPYEMOTO KOHTEKCTa. MeToJ1 #dup KOITUPYET TOJIb-
KO CaMO CO/IEPKNMOE O6'b€KTa, TOTra KaK clone COXpaHA€eT U TaKKne BEIlU, KaK CUHTJIET-

HbI€ KJIACCHI, aCCOIMNPOBaHHbIE C 0OBEKTOM.
sl = "cat"

def sl.upcase

"CaT"
end
sl_dup = gl.dup
sl_clone = sl.clone
sl #=> "cat"
sl_dup.upcase #=> "CAT" (CHMHIJIETHHI) METOI He KOIUPYeTCs)
sl_clone.upcase #=> "CaT" (MCIIONB3YeTCsl CUHTJIETHHN MEeTOIH)

" dup, 1 clone BBITOJHAIOT ITOBEPXHOCTHOE KOIIMPOBaHWE, TO €ECTb KOIUPYIOT JIMIIb
COMEPKMMOE CaMOTO BBISBIBAIOMIETO O6'b€KTa. Econ BbISbIBaIOH_[I/Iﬁ O6'beKT CO/IEPIKUT
CCBIJIKM Ha JIpyTHhe O6'b€KTbI, TO TOCJIETHNE HE KOIIUPYIOTCA — KOIINUA 6YIIGT CChIJIaThCA
Ha Te ke camble 00beKThI. [IponmocTpupyeM ato Ha npumepe. OObeKT arr2 — KOIus
arrl, II0O3TOMY M3MEHEHUE dJIEMEHTA 1EJIMKOM, HAITpUMED arr2[2], He OKa3bIBAeT BJIN-
aung Ha arrl. Ho I/ICXOZIHbeI MAaCCHB U €TI0 KOITHA CO/IEPKAT CChIJIKY Ha OAVWH U TOT K€
0OBEKT String, IIO3TOMY M3MEHEHNE CTPOKU Yepe3 arr2 IIPUBEJET K TAKOMY K€ U3Me-
HEHMIO 3HAYEHM A, Ha KOTOPOE CCbLJIAETCA arrl.

arrl = [ 1, "flipper", 3 ]
arr2 = arrl.dup

arr2[2] = 99

arr2[1][2] = 'a'
arrl # [1, "flapper", 3]
arr2 # [1, "flapper", 99]

Muorma HeoOXoauMo Try6oKoe KOMPOBaHKe, IPU KOTOPOM KOIMPYETCs BCeE Je-
PeBO 0OBEKTOB ¢ KOPHEM B UCXOAHOM OOBEKTE. B 9TOM ciyuae MeXIy OPUrMHAIOM U
KoIMeil TapaHTHPOBaHHO He OyjeT HUKakoi unrepdepennuu. Ruby He nmpemnocrasiis-
€T BCTPOEHHOTO METO/a /IS IIyOOKOTO KOMPOBAHMUS, HO €CTh MPUEMbI, O3BOJISIONINE
JOCTHYD FKEJAEMOTO PE3yJIbTaTa.

Camblil «4ucThIit» c11ocod — moTpedoBaTh, YTOOBI KIACCHI PEATU30BBIBAIN METO]
deep_copy. OH MOT Gbl peKypPCUBHO 00XOAUTH BCe 0OBEKTDI, Ha KOTOPbIE CChLIAETCS UC~
XOJIHBIII OOBEKT, M BBI3BIBATD JJISI HUX METOJ deep_copy. HeoOXoanuMo ObLIO OBl ellle
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nm06aBUTH METOJ deep_copy BO BCE BCTPOEHHbIE KIacchl Ruby, KOTOpBIMI BBI TTOTH3Ye-
TECh.

Ho ectb u 6osree GBICTPBII cTOCO6 ¢ NCTIOTB30BAHIEM MOTY IS Marshal. Eciu B ce-
pUaTn3yeTe HCXOAHBIN 0GBHEKT, TPEICTABIB €TO B BU/IE CTPOKH, & 3aTEM 3aTPY3UTE B HO-
BBII OOBEKT, TO ATOT HOBBII 00BEKT Gy/IeT KOMMEH HCXOIHOTO.

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

arrl = [ 1, "flipper", 3 ]
arr2 = Marshal.load(Marshal.dump(arrl))

arr2([2] = 99

arr2[1][2] = 'a'
arrl # [1, "flipper", 3]
arr2 # [1, "flapper", 99]

OG6paruTe BHUMaHHE, YTO U3MEHEHUE CTPOKHU Y€PE3 arr?2 He OTPA3UIOCH Ha CTPOKE,
HA KOTOPYIO CChLIAETCST arrl.

11.1.10. MeTog initialize_copy
[Ipu kotmpoBanuu 00BbEKTa METOZLOM dup UJIH clone KOHCTPYKTOP He Bbi3biBaeTcs. Ko-
nupyetcs Bcst UHGOPMAITUS O COCTOSTHUU.
Ho uto JieJiaTh, €CJIM BaM TaKoe I10Be/[CHUE He Hy>KHO7 PaCCMOTpI/IM IpuMep:
class Document

attr_accessor :title, :text
attr_reader :timestamp

def initialize(title, text)
@title, @text = title, text
@timestamp = Time.now
end
end

docl = Document.new("Random Stuff",File.read("somefile"))
sleep 300 # HeMHOTO TIOHOXIEM. . .
doc2 = docl.clone

docl.timestamp == doc2.timestamp # true
# Om... BpeMeHHHE MTaMIlbl OIVHAKOBH !

[Ipu cosnannm 00beKTa Document ¢ HUM acCOIMUPYETCST BPEMEHHOMN tramir. [pu
KOIIMPOBAHUU 00BEKTA KOIMPYETCS M €r0 BPEMEHHOI ITaMIL A Kak ObITh, €CJIM MbI XO-
THM 3alIOMHUTD BpeMsl, KOr/ia ObLIO BBITOJHEHO KOIMMPOBaHKE?

[ly1g 3TOTO HYKHO OTIpe/lesIuTh METOJl initialize_copy. OH BBI3bIBAETCS KaK pa3
IPU KOIUPOBAHUU OOBEKTA. DTOT METOJ aHAJIOTHYEH initialize M II03BOJSET MOJI-
HOCTBIO KOHTPOJUPOBATH COCTOSTHIE 00BEKTA.

class Document
def initialize_copy (other)
@timestamp = Time.now
end

# OmpernernsieM HOBHI METOI B KJlacce.
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end

doc3 = Document.new("More Stuff",File.read("otherfile"))
sleep 300 # HeMHOTO IIOHOXIEM. . .
doc4 = doc3.clone

doc3.timestamp == doc4.timestamp # false

# Tenepr: BPEeMeHHBe MTaMIIb IIPaBUIIBHE .

OTMETHM, 4TO METOJI initialize_copy BBI3BIBAETCS TIOCTE TOTO, KaK BCS I/IHd)OpMa—
1ust ckonmpoBaHa. [10sToMy MBI 1 OTTyCTHIIN CTPOKY:

@title, @text = other.title, other.text

Kcratu, ecim MeTos initialize_copy IIyCT, TO IIOBEeIEHNIE 6y[[eT TaKoe JKe, Kak ec-
i Obl OH He ObLI oIipejiesieH BOBCe.

11.1.11. Merop allocate
Peziko, HO GBIBAET, YTO HYKHO CO3/1aTh 0OBEKT, He BBI3bIBasE €ro KOHCTPYKTOP (B 00-
X0/l MeToZia initialize). Hampumep, MOKET CTaThCs, 4TO COCTOSTHUE OOBEKTa TOJTHO-
CTBIO OTIPEIEJISIETCS METOIAMU JIOCTYIIA K HEMY; TOT/Ia He HY>KHO BBI3BIBATh METOJI new
(KOTODBIH BBI3OBET initialize), pa3Be UTO BBI CAMU 3aXOTHTE 3TO cliesaTh. [Ipencrass-
Te, YTO /st MHUTIHATU3ATIUT COCTOSTHUST 0O0BbEKTa BB COGMPAeTe TaHHbIE 0 YaCTSIM: Ha-
YaTh CJIEJYET C «ITYCTOT0» OOBEKTa, a He TOJYIUTh BCE JAHHBIE 3apaHee, a OTOM BbI-
3BaTh KOHCTPYKTOP.

Mertoz allocate mosBuiics B Bepcuut Ruby 1.8, 4ToObI yIIpoCcTHTD pelleHne aToii 3a-
naun. OH BO3BPAIIaeT «UKCThI», ellle He MHUITHATN3UPOBAHHBIN 0OBEKT KJIacca.

class Person
attr_accessor :name, :age, :phone

def initialize(n,a,p)
@name, @age, @phone = n, a, p
end
end

pl = Person.new("John Smith",29,"555-1234")
p2 = Person.allocate

p pl.age # 29
D p2.age # nil

11.1.12. Mogynu

Jlist uctiosibzoBanust Mojrysieii B Ruby ects gBe ocHOBHBIX nipuumbt. [lepBast — obJier-
YUTD yIIPaBJIeHUe ITPOCTPAHCTBOM UMEH; €CJIM TIOMECTUTb KOHCTAHTBI K METO/IbI B MOJTY -
Jii, TO Oy1eT MeHbIe KOHMIUKTOB MMeH. XpaHAuics TakuM 06pazoM MeTo (MeTO
MOJLYJIST) BBI3BIBAETCS ¢ YKa3aHUEM UMEHU MOJLYJIsl, TO €CTh Oe3 BBI3bIBAIOIIET0 00bEK-
Ta. TOUHO Tak ke BBI3BIBAETCS U METOJ] KJacca. YBUIEB BBI30BbI BU/A File.ctime WTH
FileTest.exist?, MBI HE MOKEM OIIPE/EJUTDh IO KOHTEKCTY, UTO File — 3TO KJACC, a
FileTest — MOZYJIb.
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Bropas nipuunia Gosiee HHTEPECHA: MBI MOKEM HCIIOJIb30BaTh MOAYJIb KaK TIPH-
Mech. [Ipumecu — 3T0 crocob peannusarni MHOKECTBEHHOTO HACJIEIOBAHS, TTPU KOTO-
POM HacJieyeTcs ToJIbKo nHTepdeiic.

Mpbl yske TOBOPUJIM O METOJAaX MOJYJIs, a KaK HacyeT MEeTO/OB ak3eMIusipa? Mo-
JLyJTb — 3TO HE KJIACC, Y HETO HE MOKET OBITh 9K3EMILISIPOB, 2 K METO/IY 9K3eMILIsIpa He-
JIb3sT 0OPATUTHCS, HE YKA3aB BBI3BIBAIOIINN O0BEKT.

Ho oxasbiBaeTcs, MOLYJIb MOKET IMETh METOIBI 9K3eMTLIsIpa. OHU CTAaHOBSTCS Yac-
THIO KJTacCa, KOTOPBIN BKIIOUMI MOLYJTh IMPEKTUBOM include.

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

module MyMod

def methl
puts "9T0 mMeTom 1."
end
end

class MyClass

include MyMod

end

x = MyClass.new
x.methl # D10 MeTom 1.

31ech MOJIYJIb MyMod MOJIMEIIAH K KJIAcCy MyClass, 8 METO/[ 9K3EMILIsIPa methl YHA-
caiesioBat. Bbl Buziesiv Takske, Kak ANPeKTHBa include ynoTpebasieTcst Ha BEPXHEM YPOB-
He ITPOrPaMMBbl; B TAKOM CJIy4ae MOLYJIh MOJIMEIITNBAETCS K KJIAacCy Object.

A 9TO TIPOUCXO/IUT C METO/IAMU MOJTYJISI, €CJTU TaKOBbIe OmpejiesieHb? Ecu Bbl j1y-
MaeTe, YTO OHHU CTAHOBSTCS METOTAMH KJTACCa, TO oTTrbaeTech. MeToIb MO JIsT He IO/
METITIBAIOTCSI.

Ho ecir Takoe moBe/ieH1e JKeIaTeTbHO, TO €T0 MOYKHO PEATN30BaTh C TOMOTI[BIO He-
XuTporo Tproka. CyIiecTByeT MeTof] append_features, KOTOPBII MOKHO TIepeoripeie-
suTh. OH BBI3BIBAETCS C TAPAMETPOM — «I[EJIEBBIM» KJIACCOM UJIU MOIyJieM (B KOTOPBIii
BKJIIOYAETCs JTaHHbIN MOyJib). [Ipumep npusesen B sinctunre 11.6.

NIncTuHr 11.6. BRINYEHMEe MOAYJNA C IIepeoIpelereHHM MeTomoM append_ features

module MyMod

def MyMod.append_features (someClass)
def someClass.modmeth
puts "MeTonm MomyJs (Kjacca)
end
super # 5TOT BH3OB ObOszaTeneH!

INNNENED
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end
def methl
puts "Metom 1"
end
end

class MyClass

include MyMod

def MyClass.classmeth
puts "Meton kinacca"

end
def meth2
puts "Metom 2"
end
end

x = MyClass.new

# BHBOOMTCS:
MyClass.classmeth # MeTom xJacca
x.methl # Meton 1
MyClass.modmeth # MeTonm mMomynis (kKiacca)
x.meth?2 # MeTorm 2

ITOT IpUMeED 3aCIYKMBAET JETAJbHOTO paccMOTpeHus. Bo-TiepBbIX, Ha/I0 TTOHU-
MaTh, YTO METOJL append_features He MPOCTO BBI3BIBAETCS B XO/IC BBITIOTHEHUS include;
Ha caMOM JleJie UMEHHO OH 1 HeCeT OTBETCTBEHHOCTb 3a BKJIIoUeHwMe. [10aToMy-TO BRI30B
super HEOOXOMM, 6€3 HETO OCTABIIASICS YaCTh MOJLYJIsI (B JIAHHOM CJTydae METO/[ methl)
B0OO1IIE He ObLIa OBl BKJIIOYEHA.

OrMeTnM TaK’Ke, YTO BHYTPHU TeJla append_features UMEETC OIIPe/leJIEHNE MeTO/1a.
BoIrsistnt a0 HeoOBIYHO, HO PABOTAET, TIOCKOJIBKY BIOKEHHOE OMPEIETICHIE TTOPOIKIA-
€T CUHTJIETHBII MeTo/l (YPOBHS KJIacca M MOALyJist). IIOMbITKA ONMPEAETUTh TAKIM 00-
Pa3oM METOJ[ 9K3eMILIsIpa puBesa Obl K ommOKe Nested method error (Ommbka mpu
OTIpe/IeJICHNH BJIOSKEHHOTO METO/IA).

Moty MOT GBI 3aX0TETh Y3HATh, KTO GBI HHUIIMATOPOM TIprMecH. [[Jist aToro To-
K€ MOKHO BOCIIOJIb30BATHCS METOJIOM append_features, IOTOMY YTO KJIACC-UHUITHATOP
nepelaeTcst eMy B KauecTBe IapaMeTpa.

MoskHO Takske OJIMENTUBATD METO/IbI 9K3EMILISIpa MOIYJISE KaKk METObI Kiacca. B
suctunre 11.7 mpuBe/ieH COOTBETCTBYIONUI TIPUMED.
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NMucTuur 11.7. MeTons ®K3eMIUISpa MOAYJA CTAHOBATCS MeTOLAMU Kiacca

module MyMod

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

def meth3
puts "MeTonm B3K3eMIIgpa MomyJs meth3"
puts "MoxeT CcTaThb MeTOIOM Kiacca.'"
end

end

class MyClass

class << self
include MyMod
end

# 3mech self - »T0 MyClass.

end

MyClass.meth3

# BHIBOOIUTCS :

# MeTorn »K3eMIUigpa MomyJis meth3

# MOXEeT CTaTh METONOM Kiacca.

SZIer TI0JIe3€H METOJI extend. Toera IpUMEP MOJKHO 3aITHCATh TaK!:

class MyClass

extend MyMod

end

Mpbl Bce BpeMsi FOBOPUM O MeTo/laX. A Kak HacueT IepeMeHHbIX ak3eMIuispa? Ko-
HEYHO, MOZLYJTb MOXKET MMETh COOCTBEHHBIE JIAHHBIE IK3EMILIIAPA, HO OOBIYHO TaK HE Jie-
Jaiot. Bripouem, eciii BbI penuiig, 4to 6e3 aToro HUKaK He 060N THCh, HUYTO Bac He OCTa-
HOBMT.

Mo3KHO TIO/IMEITUBATH MOJIYJTb K OOBEKTY, a He Kraccy (HarpuMep, METOJIOM extend),
CM. TI0 3TOMY TIOBOATY pazzuen 11.2.2.

BasxHo nmonumars elie ojHy Belllb. B BallieM Kiiacce MOXKHO OIPEJICIUTh METO/B,
KOTOpPbIe GY/IyT BBI3BIBATHCSA U3 MPUMECH. DTO YAMBUTEIBHO MOIIHBIN TPHEM, 3HAKO-
MBIl TeM, KTO TI0JIb30BaJIcst MHTepdeiicamu B Java.

Kiaccuueckuii mpuMep, ¢ KOTOPBIM MBI Y3Ke CTaJIKUBAJIUCh paHee, — MOJMelInBa-
HUE MOJYJISl Comparable U onpejiesieHne Meto/a <=>. [lockosbky 1moziMeranubie MeTo-
JIbl MOTYT BBI3BIBATb METO/] CPABHEHMS, TO MBI I10JIy4aeM OlepaTopsl <, >, <=1 T.].

[pyroii npumep — noJMeIIMBaHNuEe MO/YJIS Enumerable U ollpe/ieJIeHUe MeTO/a <=>
u uteparopa each. TeM caMbIM MBI [10JTy4aeM 1IeJIbIH psJl IOJIE3HBIX METO/IOB: collect,
sort, min, max U select.

MoO3KHO TaKsKe OTPENENATh U COOCTBEHHBIE MOJIYJIHN, Beytue cebst moJ06HbIM 06-
pazoM. BO3MOKHOCTH OTpaHUYEHBI TOJTBKO BAIINM BOOOPAKEHUEM.
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11.1.13. Tpancdopmaums unu npeodpa3oBaHue 00bEKTOB
I/IHOI‘ZIB. O6’beKT numeer Hy)KHblf/'I BU/I B HYKHOE BPEMS, a MHOT'/Ia XO4YETCA npe06pa303aTb
€T'0 BO 4YTO-TO APYyroe njiu ciejatb BU/, 4TO OH ABJIAETCA YEM-TO, YEM Ha CaMOM [ieJie HE
saBJisieTcs. BceM n3BecTHBIN IIpUMEP — METO/ to_s.

Ka)KZIbeI O6'beKT MOJXHO TEM NJIU NHbIM CHOCO6OM NpeACTaBUTDb B BU/l€ CTPOKH. Ho
HE Ka)KﬂbeI O6"beKT MOJKET YyCIIEITHO «IIPUKUHYTbCSI» CTpOKOfI. MenHO B 9TOM 1 CO-
CTOMT pa3jinyre MEeXIYy MeTOoJlaMU to_s U to_str. PaCCMOTpI/IM 9TOT BOITIPOC noap06Hee.

HpI/I HCIIOJIb30OBaHNN MeTOoda puts WJIW WUHTEPIIOJAINN B CTPOKY (B KOHTEKCTEe
#{...}) OXmMpaercs, yTO B KauecTBe MmapameTpa Oy/er nepegan o6beKkT String. Ec-
JI 9TO HE Tak, 0OBEKT MPocAT mpeobpasosarh cebst B String, MOChLIasg eMy coobiie-
Hue to_s. FIMeHHO 371eCh BbI MOKETe OIPe/leTuTh, KaK 00DBEeKT cJjemyer OTO6paSI/ITb;
IIPOCTO Peaiu3yiTe METO/l to_s B CBOEM KJIacce Tak, 4TOObI OH BO3BPaIaJl IOAX0/Is1-
LIYIO CTPOKY.

class Pet

PyTHHHblE OOBEKTHO-OPUEHTUPOBAHHbIE 30404M

def initialize (name)
@name = name
end

def to_s
"Pet: #E@name"
end

end

Jpyrue Metonsl (HalpuMep, ollepaTop KOHKaTeHallul CTPOK +) He Tak TpeboBa-
TEJbHBI, OHU OKNAAIOT ITOJIYYHUTb HEYTO JOCTATOYHO 6JII/13KOE K 06’[)8KTy String. B arom
ciydyae Mair peniui, 4To MHTEPIPETaTop He Oy/IeT BhI3bIBaTh METOM to_s IJisl IPeod-
Pa30BaHMA HECTPOKOBBIX apryMeHTOB, ITOCKOJIbBKY 9TO MOTJIO 6bI IIpUBECTU K 6OJII)HIO-
MYy qucJy O]_HI/I6OK. BwMmecTo sToro BeisbiBaercst 60]166 CTpOI‘I/If/'I METO/[ to_str. 13 Bcex
BCTPOEHHDBIX KJIACCOB TOJBKO String U Exception PeaqnsyIoT to_str, W JUIIb String,
Regepr{MarshalBbKHﬂBaKTrerO.YEHﬂeBCOO6HHH{HeTypeError:Failedtoconvertxyz
into String, MOXKHO CMEJIO CKa3aTh, YTO WHTEPHIPETATOP IIbITAJICA BbI3BATb to_str W I10-
TepIes Heyjaauy.

Br1 Mmoxkere peasin3oBaTb METO to_str U CaMOCTOATEJ/IbHO, HAIIpDUMED, €CJIN XOTH-
Te, l{TO6I)I CTPOKY MOKHO 6bI]IO KOHKaTE€HUPOBATh C YUCJIOM!

class Numeric

def to_str
to_s
end
end
label = "Yucmno " + 9 # "Yucmo 9"
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AHAJIOTHYHO OOCTOMT JI€JI0 ¥ B OTHOIIEHNH MaccHBOB. /|15t mpeoGpasoBamust 06b-
€KTa B MACCHUB CJLY’KHT METO/[ to_a, @ METOJL to_ary BBI3BIBAETCS, KOT/[A OKU/IAETCS Mac-
CHB UM HUYETO JIPYTOro, HAIPHMEp B CJIydae MHOKECTBEHHOTO HprcBanBanus. Jlomyc-
TUM, €CTb TIPEJIOKEHNE TaKOT0 BU/la:

a, b, ¢c =x

Eciit x — MaccuB U3 TPeX aJIeMEHTOB, OHO OyzieT paboTaTh OXKUAeMBIM 00Pa3OM.
Ho ecaint 970 He MacCHB, HHTEPIIPETATOP MOIBITAETCS BBI3BATH METO/] to_ary IS Ipe-
00pa30BaHst B MacCHB. B IPHHILAIIE 5TO MOKET OBITH laske CHHIJIETHBII MeTO/| (IIPHHA-
AUTEsKANiE KOHKpeTHOMY 00beKTY). Ha camo mpeo6pasoBatue He HalaraeTcst HUKAKNX
OrpaHUYeHIH, HIKE IPUBe/IeH mpuMep (HepeaancTHYHbIN ), KOI/a CTPOKa IIpeodpasy-
€TCs1 B MACCUB CTPOK:

class String

def to_ary
return self.split("")
end
end
str = "UFO"
a, b, C = Str # [IIU“’ "F", ||Oll]

Metozx inspect peanusyet japyroe coriamierue. OTaauuKku, YTUIUTDI TUTIA irb U
METOJT OTJIA/JOYHON MEYaTH p BBI3BIBAIOT inspect, YT0OBI TPEOOPa30BaTh OOBEKT K BULY,
HpI/IFOI[HOMy JJId BbIBO/IA Ha I1eYaTh. EC]H/I BbI XOTUTE, ‘ITO6BI BO BpeMH OTJaAKN O6'beKT
PacKpbIBas CBOE BHYTPEHHEE yCTPOICTBO, EPEOIPEIEIUTE inspect.

EcTb u ente ogHa cuTyalys, KOrja KeJaTelbHO BBIOJIHATH TAKUE Peobpa3oBaHms
«3a KyJiucaMu». 1101b30BaTeNb I3bIKa OKMIAET, YTO Fixnum MOKHO IPUOABUTD K Float,
a KOMILIEKCHOE Y91CJI0 Complex Pasfe/InTh Ha paluoHanbHoe. Ho 11 IpoeKTHpoBIIKa
s3bIKa 9TO TIpobreMa. Ecm MeTos + Kracca Fixnum MOJTydaeT apryMeHT TUTIa Float, TO
YTO OH JIOJIKEH ¢ HUM zie1aTh? OH 3HAeT JIUIIb, KaK CKJIa/blBaTh 3HAUCHUS TUIIA Fixnum.
Jlnst pemiennst npobaeMbl B Ruby peannsoBan MexanusM IIPUBEAEHUS TUIIOB coerce.

Korzaa oneparop + (k mpuMepy) MoJiyyaer apryMeHT, KOTOPOTO He OHMMAET, OH IbITa-
€TCA HpI/IBeCTI/I BbI3bIBaIO]J_[HI>)I O6’beKT nu apryMeHT K COBMECTHUMbIM TUIIaM, a 3aT€M 3Ha4dye-
HUS 9TUX TUIIOB CJIOKUTD. O6H[I/Iﬁ HpI/IHL[I/IH HCITIOJIb3OBAHUA METO/la coerce HpHMOJII/IHeeH:

class MyNumberSystem

def +(other)
if other.kind_of? (MyNumberSystem)
result = some_calculation_between_self_and_other
MyNumberSystem.new (result)

else
nl, n2 = other.coerce(self)
nl + n2
end
end

end
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MeTton coerce Bo3BpalniaeT MacCUB 13 JIBYX 2JIEMEHTOB: apPTYMEHT U BBI3bIBAIOTIAI
00OBEKT, TIPUBEIEHHBIE K COBMECTUMbIM THITAM.

B npuMepe BbIIlIe MBI ITOJIaraIMch Ha TO, UTO KJIACC apryMeHTa yMeeT KaK-TO BBITIOJI-
HSTH IpUBeieHne. By/ib MbI 3aKOHOITOCTYIITHBIMU TPasKIaHAMU, PEATU30BaIH Obl TIPHU-
BeJleHre 1 B COOCTBEHHOM KJiacce, uTOObl OH MOT paboTaTh ¢ YHCIaMU APYTUX BHIOB.
JlJIst 9TOTO HYKHO 3HATh, C KAKUMU TUITAME MbI MOKEM paboTaTh HAIIPSMYIO, U TPUBO-
IUTHh OOBEKT K OJIHOMY U3 9TUX TUIIOB, KOT/Ia BOSHUKAET HEOOX0AMMOCTh. Ecsiu MbrI ca-
MU He 3HaeM, KaK 9TO C/IeJIaTh, CeyeT CIIPOCUTD Y POJIATEIIA:
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def coerce(other)
if other.kind_of? (Float)
return other, self.to_f
elsif other.kind_of? (Integer)
return other, self.to_i
else
super
end
end

Koneuno, 4robbl aT0T IprMep paborali, Haml 00beKT JO0JKEH Peau30BbIBaTh Me-
TOJIbI to_i U to_f.

MeTtoz coerce MOKHO MCIIOJIb30BATH JIJIsl Peain3al[ii aBTOMAaTHYECKOTO IIpeodpa-
30BaHMs CTPOK B YMCJIA, KaK 9TO JleslaeTcs B As3bike Perl:

class String

def coerce(n)

if self['."']
[n, Float (self)]
else
[n, Integer(self)]
end
end
end
X =1 + "23" # 24
y = 23 * "1.23" # 29.29

BHpO‘leM, TIOCTYHaTh TaK HeoOsa3aTeNBHO. OIIHaKO MbI HACTOATEJIBHO PEKOMEHYEM
P€aIM30BbIBATb METO/] coerce IIPpU pa3pa60TKe Pa3HOro po/ia YMCJIOBBIX KJIACCOB.

11.1.14. Knaccbl, cogepxaime ToNbKO faHHbie (Struct)

MHora HysKHO IIPOCTO CIPYNITHPOBATh B3aMMOCBSI3aHHbIE JJAHHbIE, HE OIPEIeIsst HU-
Kakue creruduueckre MeTo bl 06paboTKH. MOKHO JIJIST 3TOTO CO3/IaTh KJIacc:

class Address
attr_accessor :street, :city, :state
def initialize(streetl, city, state)

@street, @city, @state = street, city, state
end
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end
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books = Address.new("411 Elm St", "Dallas", "TX")

Taxoe permenne TOAUTCS, HO KAKIBIH pa3 mpuberaTh K HEMY YTOMHUTEIBHO; K TO-
MY ’Ke 3/IeCh CJIMIIIKOM MHOTO ITOBTOPOB. TyT-TO ¥ TPUXOANT HA TIOMOIIH BCTPOEHHBIN
kJacce Struct. Ecom BermmoMoraTebHbIe METOJIBI TUTIA at tr_accessor ONPEAEISIOT METO-
JIbI IOCTYIIA K aTpUOyTaM, TO Struct ONPEAeJIdeT Heblil KIace, KOTOPbI MOKET COfep-
JKaTh TOJIBKO aTpuOyThl. Takue KIacchl HA3BIBAIOTCS CIMPYKMYPHOIMU ULAOLOHAMU.

Address = Struct.new("Address", :street, :city, :state)
books = Address.new("411 Elm St", "Dallas", "TX")

3aueM TiepeiaBaTh IEPBBIM TTAPAMETPOM KOHCTPYKTOPA UMsI CO3/IaBA€MOU CTPYK-
TYPbI U TIPUCBAUBATH PE3YJILTAT KOHCTaHTE (B JIAHHOM cydae Address)?

ITpu BBI30OBE Struct .new JJIST CO3AHIST HOBOTO CTPYKTYPHOTO MIabJIOHa Ha CaMOM
JleJie CO3/1aeTcst HOBBIN KJIACC BHYTPH CaMOT0 KJacca Struct. ITOMY KJiaccy IpucBanBa-
eTcd UM, TiepelaHHoe IIEPBLIM [TapaMeTPOM, a OCTAIbHbIE ITapaMeTPhI CTAHOBATCS UMe-
HaMu ero arpubyToB. [Ipu jKeJaHUN K BHOBb CO3JIaHHOMY KJIACCY MOKHO OBLIO ObI 10~
JIYYUTD JIOCTYII, YKa3aB IIPOCTPAHCTBO UMEH Struct:

Struct.new("Address", :street, :city, :state)
books = Struct::Address.new("411 Elm St", "Dallas", "TX")

CoszaB CTPYKTYPHBIA 1a0I0H, BBl BRI3BIBAETE €10 METO new JJIsI CO3JAHM HOBBIX
DK3EMILISAPOB JaHHON KOHKPeTHOI cTpyKTYpbl. HeoOs3aTeibHO IprcBanBaTh 3HAYEHUST
BceM aTprOyTaM B KOHCTpyKTOpe. OmyIlieHHbie aTprOyThI OJTydyar 3HaueHwe nil. TToc-
JIe TOTO KaK CTPYKTYPa CO3/IaHa, K ee aTpUOyTaM MOKHO 00PAIIAThCsI ¢ TOMOIIIBIO OObIY-
HOT'O CHHTAKCKCA WM YKasblBas UX MMeHa B CKOOKaxX B KauecTBe MHEKCa, Kak OyaTo
CTPYKTYPa — 9T0 00bEKT KJacca Hash. BoJiee moapobHyio mH(OpMaIUIo 0 Kiacce Struct
MOKHO HAlT! B JII0O0M CIIPAaBOYHOM PYKOBOACTBe (HampuMmep, Ha caiite ruby-doc.org).

Kcraru, He pekoMeHjiyeM co3/ilaBaTh CTPYKTYPY C UMEHEM Tms, TaK KaK y>Ke ecTh
npejlonpeieJIeHHbIHN Kaace Struct : : Tms.

11.1.15. 3amopaxuBaHne 00bLEKTOB
MHorma He0OOXOAMMO BOCIIPETATCTBOBATH H3MEHEHUTO 00BEKTa. ITO TIO3BOJISIET CIETATh
MeToJl freeze (ONpeeNeHHBIN B Kiacce Object). ITo cylecTBy, OH IpeBpaiiaer 06beKT
B KOHCTAHTY.

[MombITka MOANGDUITUPOBATH 3aMOPOKEHHBIN OOBEKT MPUBOJAUT K MCKIIOUYCHUIO
TypeError. B muctunre 11.8 npuBesieno jiBa mpumepa.

NIncTuHr 11.8. 3aMopaxuBaHMe O6GBEKTA

str = "3T0 TecT. "
str.freeze

begin

str << " He BOJHYNTeCH."
rescue => err

puts "#{err.class} #{err}"

# IombTka MOMUOUIIMPOBATE.
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end

arr = [1, 2, 3]
arr.freeze

begin

arr << 4 # TomETKa MOOMOUIIMPOBATE .
rescue => err

puts "#{err.class} #{err}"
end

# BEIBOIUTCS:

# TypeError: can't modify frozen string

# TypeError: can't modify frozen array

OlIHaKO nMenre B BUY, 4TO METO/L freeze TIPUMEHAETCA K CChIJIKE Ha 06TJCKT, a He
K nepeMeHHoi! 910 o3Havaer, 4To J06as onepalus, IPUBOALINAs K CO3JaHUI0 HOBO-
ro 0ObEKTA, 3aBepIuTcs yenenrno. lHorna aTo mpoTUBOpeunT UHTYyUNU. B mpume-
pe€ HMIKE Mbl OKH/Ia€M, YTO OIl€palnsd += HE BbITIOJITHUTCS, HO BCE pa60TaeT HOpMaJib-
HO. [[e]IO B TOM, 4TO IIpUCBaBaHMNE — HE BbI3OB METO/IA. Jra ornepanuAa BOSHeﬁCTBy-
€T Ha IIepeMEeHHbIE, 4 HE Ha 06'b€KTbI, IIO9TOMY HOBBIN O6'b€KT Cco3/aeTcAa 6€CHp€HHT-
crBerHo. CTapblii 00BEKT MO-TIPEKHEMY 3aMOPOKEH, HO IIePEMEHHAas CChLIAeTCs yiKe
HE Ha Hero.

str = "counter-"

str.freeze

str += "intuitive" # "counter-intuitive"

arr = [8, 6, 7]

arr.freeze

arr += [5, 3, 0, 9] # (8, 6, 7,5, 3,0, 9]

[Mouemy Tak npoucxonut? Ilpemyioxenue a += x CeMAaHTUYECKU IKBUBAJIEHTHO
a = a + x. [Ipy BBIYKMCIEHUN BBIPAKEHMSI a + x CO3JAETCsI HOBBII 00BEKT, KOTOPBIH 3a-
TeM [IPUCBaMBaeTCs epeMeHHoit a! Bee cocraBHble omepaTophl IprcBanBaHus pabora-
10T OZ00HBIM 00pa3oM, PaBHO Kak U ApyTrre MeTojbl. Beerna sagasaiite cebe BOmpoc:
«Y9To 51 esaro — co3/a10 HOBbIM OOBEKT W MOAUMDUIIUPYTO CYIeCTBYOUii?» 1 Tor-
Jla TIOBe/IeHue freeze HE CTAHET JIJII BAC CIOPIIPU30M.

CyuiecTByer MeToji frozen?, KOTOPbI cOOOIIAET, 3aMOPOKEH JIM TaHHBII OOBEKT.

hash = { 1 =>1, 2 =>4, 3 => 9}

hash.freeze

arr = hash.to_a

puts hash.frozen? # true
puts arr.frozen? # false
hash2 = hash

puts hash2.frozen? # true

Kak Buzure (Ha npuMepe hash2), 3aMOPaKMBAETCSI UIMEHHO OOBEKT, a He Iepe-
MeHHas.
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11.2. bonee cnoXHble MeXaHU3Mbl

He Bce B Mmogenu OOTI, peanmszosarnoii B Ruby, oguHakoBo oueBumaHOo. UTO-TO CIIOK-
Hee, YTO-TO TIPUMeHsieTcs pexxe. JIMHMS pasiesa s KasK/[0To IIPOTPaMMUCTA TPOXOIUT
B Pa3HbIX MecTaX. B 3TO# 4aCTH rJIaBbl MbI TIOTIBITAIUCH COOPATH Te CPECTBA, KOTOPbIE
He TaK MPOCTHI MJIA HEe TaK YaCTO BCTPEYAIOTCS B IIPOTPAMMaXx.

MHor/a BbI 331aeTeCh BOIPOCOM, MOKHO Jinl pernuTh Ha Ruby Ty wiu utyto 3agauqy.
Kpatkwuii orser Takos: Ruby — 6oraTeiil, auHaMmdeckuii, 00beKTHO-OPUEHTUPOBAHHBIN
SI3BIK € MIUPOKUM HAOOPOM PasyMHO OPTOTOHAIBHBIX CPECTB; €CIIU HEUTO MOKHO Clie-
JIaTh Ha KAKOM-TO JIPYTOM sI3bIKE, TO, CKOPee BCEro, MOsKHO U Ha Ruby.

Teopernuecku Bce mosHbie IO THIOPUHTY A3BIKKM H0JIee WM MEHee OJIMHAKOBBL.
Bech cMbICT TPOEKTUPOBAHUS SI3BIKOB B TIONCKE OCMBICTIEHHOMN, yI06HO# HoTarmm. Yu-
TaTeJi0, COMHEBAIOIEMYCST B BAKHOCTH HOTAIUH, CTOUT TIOTPOOOBATH HATINCATH UHTEP-
npetatop LISP na g3sike COBOL nmm BBITIOTHUTD Zie/IeHNe YUCeT, 3alTUCAaHHBIX PUM-
CKUMH T pamu.

KoHeuHo, MBI He XOTHM CKa3aTh, 4TO Jtobas 3ajiaua Ha Ruby pernaercst ajeranTHO
WJIA ecTeCTBEHHO. TTombITaiicst Mbl BBICKA3aTh TAKOE YTBEPIKIAEHIE, KTO-HUOY/Ib OYeHb
OBICTPO TOKAKET, UTO MBI HE ITPABBIL.

B atom pasjiesie Mbl TIOTOBOPUM TaKsKe O peaiin3aiiuu Ha Ruby pasiumdyHbIx cTH-
Jiell TporpaMMUpPOBaHus, HanpuMep (HYHKIIMOHATBHOTO U ACIIEKTHO-OPUEHTUPOBAHHO-
ro. MBI He TIpeTeH/yeM Ha POJib IKCIIEPTOB B 9THX 00JIACTAX, TPOCTO MTPUBOAUM MHEHUS
apyrux. OTHOCHTECH K 9TOMY € JI0JIe cKericuca.

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

11.2.1. OTnpaBka 00bEKTY SBHOTO COOOLLEeHUs

B CTAaTUYCCKOM A3bIKE BbI CHUTACTC OUYCBUAHBIM, YTO UM BbISbIBaeMOﬁ q)yHKHI/H/I «3a-
IIATO» B IIPOIPAMMYy, 9TO YaCTh MCXOAHOro TekcTa. JJuHaMu4ecKnil g3bIK 00JajaeT B
JIAHHOM OTHOIIIEHUN O0JIbIIEH THOKOCTBIO.

I[Ipu m060M BBI30BE METOZA BbI IIOChLIaeTe 00beKTy coobimenne. OObIYHO 9T C000-
IIEHMs TAK JKE KECTKO «3allUThI» B KOJ, KaK 1 B CTATHYECKOM SI3bIKe, HO 9TO Heo0sa3a-
TesIbHO. MOKHO HAIIKMCATh IIPOrPaMMYy, KOTOPasi BO BPEMsI BBIIIOJHEHMS PELIaeT, KaKon
MeTO/I BbI3bIBaTh. MeTo/l send MO3BOJIIET UCIOJIb30BaTh Symbol I MPEACTABIEHMSI
HUMEHH MeTojIa.

I[Tyctb, HallpuMep, UMeeTCst MaCCHB 0OBEKTOB, KOTOPBIi HYKHO OTCOPTUPOBAT, IIPH-
YyeM B Ka4eCTBE KJII0Yel COPTUPOBKY XOTEN0CH ObI UCIIOIb30BaTh pasHble noJs. He mpo-
6J1eMa — MOKHO IIPOCTO HANUCATh CIelUaIM3uPOBaHHbie OJ0KHU A1t cOpTUpoBKU. Ho
XOTeJI0Ch Obl HaiiTu GoJiee dIeranTHOE PelleHre, M03BoJIsoIee 000UTUCH OLHON IIPO-
LeLyPOH, CIIOCOOHOI BBIIIOJIHUTD COPTUPOBKY 110 JIIOOOMY YKazaHHOMY KJiouy. B jmc-
tunre 11.9 Takoe perenne mpuBeeHO.

Iror npumep ObLI HAIIMCAH I IEPBOTO U3JaHust KHUTU. Terepb MeTOJ sort_by
CTaJjI CTaHZAPTHHIM 1 gaxe Oosee 9 heKTUBHBIM, IIOCKOJIBKY pealnsyer npeodpasoBa-
nue [IBapua (110 UMeHN U3BECTHOTO TYPY B A3bike Perl Pargana IIsapia) u coxpanser
npeobpasoBaHHble 3HAYEHUS BMECTO MHOTOKPATHOTO UX BblYMCIeHMs. Bipoyewm, jc-
tunr 11.9 no-npexHeMy JaeT IpUMep UCIOAb30BaHUA METO/IA send.

bonee cnoxHbie MEXAHU3MbI
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JncTuHr 11.9. COpTHMPOBKA IO NHW60MY KIIHOYY

class Person
attr_reader :name, :age, :height

def initialize(name, age, height)
@name, @age, @height = name, age, height
end

def inspect
"#@name #@age #@height"
end
end

class Array
def sort_by (sym) # Ham BapmaHT MeToma sort_by.
self.sort {Ix,y| x.send(sym) <=> y.send(sym) }
end
end

people = []

people << Person.new("Hansel", 35, 69)
people << Person.new("Gretel", 32, 64)
people << Person.new("Ted", 36, 68)
people << Person.new("Alice", 33, 63)

pl = people.sort_by (:name)
p2 = people.sort_by(:age)
p3 = people.sort_by (:height)

p pl # [Alice 33 63, Gretel 32 64, Hansel 35 69, Ted 36 68]

P p2 # [Gretel 32 64, Alice 33 63, Hansel 35 69, Ted 36 68]

P p3 # [Alice 33 63, Gretel 32 64, Ted 36 68, Hansel 35 69]

Ormerum ele, YToO CUHOHUM ___send__ JIeJIaeT B TOYHOCTU TO K€ caMOe. Taxkoe CTpaH-
HOE M3l OObACHIETCS, BEPOSITHO, OIIACEHUEM, YTO MMsI send ysKe MOKeT ObITh 3a/1eCTBO-
BaHO (C]Iy‘laleO N HaMepeHHO) JUJIA OIIPEeIEJIEHHOTO 110JIb30BaTE/IEM METO/IA.

11.2.2. Cneumanusaums oTaenbHOro oobLekra

A conuncucm u, npusnamocs, yousien,
YMo OOALUUHCMEBO U3 HAC MAKOBYIMU HE SLAIOMCH.
U3 nucoma, nonyuennozo bepmpanom Paccenom

B GosbnmmcTBe 00beKTHO-0pUEHTHPOBAHHBIX S3bIKOB BCE OOBHEKTHI OJHOTO KJIACCa Be-
ayT cebs opuHakoBo. Kiace — 910 mab/ioH, IOpOKAAIOINNE 00BEKTHI ¢ OJHUM 1 TEM Ke
uHTepefcoM IIPU Kask/0M BbI30BE KOHCTPYKTOPA.
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Ruby Bezer cebst Tak ke, HO 9TO He KOHEI ncTopun. [TomydnB 06BHEKT, BHI MOKETE
U3MEHWTH €T0 MoBeieHre Ha JieTy. [1o cyTu iesa, BbI accoruupyere ¢ 00beKTOM YacT-
HBIH, aHOHUMHBIH IIOJIKJIACC, BCE METO/bI MCXO/[HOTO MOJIKJIACCA OCTAIOTCS IOCTYIIHbI-
MM, HO I0OABJISIETCS €IMle ¥ TIOBEIeHNe, YHUKAIBHOE IS IaHHOTO 00bekTa. [TocKombKy
3TO TIOBEJIEHIE MTPUCYIIE JIUIID JAHHOMY O0BEKTY, OHO BCTPEUYAETCSI TOJBKO OJIH Pas.
Heuro, BcTpeualoieecst TOIbKO OJUH pa3, HasbiBaercs cunziemom (singleton). Tax, Mbl
MeeM CUHIJIETHbIE METO/[bl I CUHIJIETHbIE KJIACChI.

CJI0BO «CUHTJIET» MOXKET CTaTh HCTOYHUKOM Ty TAHWIIBI, TOTOMY YTO OHO YIOTPeO-
JIIeTCsI M B JIPYTOM CMbICJIe — KaK Ha3BaHNe XOPOIIIO N3BECTHOTO MaTTepHa MPOEKTUPO-
BaHUS, OTMUCHIBAIOIIETO KIIACC, [ITISI KOTOPOTO MOJKET CYIECTBOBATH JIUTITh OIMH O0HEKT.
Ecm Bac mHTepecyeT TaKoe NCTOIb30BaHIe, 00paTnTech kK GUOIMoTeKe singleton. rb.

B caemytoriem npuMepe Mbl BUAUM JiBa 00beKTa, 00a cTPOKH. JIJIsh BTOPOTo MbI J10-
GaBIsIeM METOJT upcase, KOTOPBIH TIEPEOTIPEAEIISET CYTIECTBYIONMH METOI C TAKIM JKe
IMEHEM.

a = "hello"
b = "goodbye"

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

def b.upcase # Co3maThb CUHTIIETHHIN MEeTO[H.

gsub(/(.)(.)/) { Sl.upcase + $2 }
end
puts a.upcase # HELLO
puts b.upcase # GoOdBye

IIO68.B]I€HI/I€ CHHIJIETHOTO METO/Ia K O6'beKTy TTOPOXKIAET CUHTJIETHBIN KJIacC st
JITaHHOT'O O6’b€KTa, €CJIN OH €elle He OBLIT CO3/1aH paHee. POZII/ITGJIEM CHHTJIETHOTI'O Kj1acCa
ABJIACTCA HCXOZIHI)Iﬁ KJ1acc 0ObeKTa. (MO)KHO CUUTaTb, 4YTO 3TO AHOHUMHBIN TTOIKJIACC
NCXOoaHOTO KJIaCCB..) Ecam BbI XOTHTE lIO6aBI/ITb K O6'beKTy HECKOJIbKO METO/10B, TO MO-
JKeTe CO3/1aTh CUHTJIETHBIN KJIacC SIBHO:

b = "goodbye"

class << b

def upcase # Co3maTh CUHIJIETHHI MeTOI.
gsub(/(.)(.)/) { $l.upcase + $2 }
end

def upcase!

gsub! (/(.)(.)/) { s$l.upcase + $2 }
end
end
puts b.upcase # GoOdBye
puts b # goodbye
b.upcase!

puts b # GoOdBye
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OTMeTHM TOTTYTHO, 4TO y H0JIee «TIPUMUTHBHBIX> 0OBEKTOB (HATIPIMED, Fixnum) He
MOJKET GBITh T06aBJICHHBIX CHHTJICTHBIX METOIOB. CBA3aHO 9TO C TEM, UTO TaKHe 00bEeK-
TBI XPAHATCS KaK HEMOCPEACTBEHHbIE 3HAUCHUS, & He KaK CChIKU. Bripouem, peannsa-
ST T0I00HOT (DYHKIIMOHATBHOCTH TJIAHUPYeETCst B Oyaymiux Bepcustx Ruby (xors we-
MOCPEICTBEHHBIEC 3HAUEHIIST COXPAHSTCS ).

Ecom Bam mpuxoansiock pasbupartbes B Kojie GUGIMOTEK, TO HaBEPHIKA BBI CTaJl-
KNBaJINCh C UANOMATUYECKUM NCIIOJIb30BaHNEM CUHIJVIETHBIX KJIaCCOB. B orpeaeaeHnmn
KJIacca MHOT/IAa BCTPeJYaeTCsT TAaKOH KO
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class SomeClass
# Stuff...

class << self
# Kaxol-To KoOfm...
end

# ...IpomoikeHue.

end

B Tene oIpezieJIeHrs Kjacca CJI0OBO self 0003HAYaET caM onpez[enﬂeMbIﬁ KJj1acc,
II09TOMY CO3/laHNE HACJIEAYIOIIEro €My CUHIJIETA MOIII/I(I)I/IL[I/IpyeT KJIaCC 9TOTI'O KJiacca.
MosxHo CKa3aTb, 4YTO METO/bl dK3EMILJIAAPpa CUHTJIETHOI'O KJlaCCa M3BHE BBITJVIAAAT KakK
METOAbI CaMOTI'0 KJiacca.

class TheClass
class << self

def hello
puts "hi"
end
end
end

# BHI3BATBH METOJI KJjacca

TheClass.hello # hi

Eire oftHO pacnpoctpaneHHOE TPUMEHEHNE TaKOW TEXHUKH — OTIpejieIeHre Ha YPOB-
He KJIacca BCIIOMOTATEIbHBIX (DYHKIIUH, K KOTOPHIM MOKHO 00pAIaThCsl U3 APYTUX MECT
BHYTPHU OIpejiesienns kiaacca. Harmpumep, Mbl XOTUM OTPEIEIUTh HECKOIBKO (DYHKITUI
JOCTYIIa, KOTOPBIE IIPeo0pasyIoT Pe3yibraT CBoei paboThl B CTPOKY. MOKHO, KOHEYHO,
HAMUCATh OT/ETBHO KOJI Kaskaoil Takoil pyukimn. Ho ecth u Gosiee seraHTHOE perire-
HUe — OompeiesinTh (DYHKINIO YPOBHS KJIacca accessor_string, KOTOpasi CTeHEPUPYET
Heo6xoanMble HaM QyHKIMHN (Kak mokasano B inctunre 11.10).

NMuctuur 11.10. MeTon YPOBHsS Kjacca accessor_string

class MyClass

class << self

def accessor_string(*names)
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names.each do [name
class_eval <<-EOF
def #{name}
@#{name}.to_s
end
EOF
end
end

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

end

def initialize

@a =11, 2, 31
@b = Time.now
end

accessor_string :a, :b

end

o = MyClass.new

puts o.a # 123

puts o.b # Mon Apr 30 23:12:15 CDT 2001

Bbl HaBepHsIKa CMOKeTe IPUAYMaTh 1 APyrue, 6osee n3o0peTaresibuble IIPUMEHEHNUS.

MeTon extend IOAMENIMBAET K OOBEKTY MOLYJIb. MeTOIbI 9K3eMILISIPa, OIpe/esIeH-
HbIE B MOJLYJI€, CTAHOBATCS METOaMU dK3eMILIsIpa oObekTa. Baristure Ha suctuar 11.11.

NMuctuHr 11.11. UcnombzoBaHMe MeToma extend

module Quantifier
def any?
self.each { [|x| return true if yield x }
false
end
def all?
self.each { |x| return false if not yield x }
true
end
end
list = [1, 2, 3, 4, 5]

list.extend(Quantifier)

flagl = list.any? {Ix| x > 5 } # false
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flag2 list.any? {Ix| x >= 5 } # true
flag3 list.all? {Ix| x <= 10 } # true
flagd = list.all? {Ix| x % 2 == 0 } # false

B saToMm nipumepe k MaccuBY 1ist MOJMeEIIaHbl METO/Ibl any? U all?.

11.2.3. BnoxeHHble Kiaccbl 1 MOAyNU
Kiacebl u MOy MOKHO BKJIaJIbIBATh JAPYT B JPYra MPOM3BOJBHBIM 00pasoM. I1po-
TPaMMUCTBI, IPUCTYTIAIONINE K NU3YYECHUTIO Ruby, MOTYT 9TOI'O M HE 3HATD.

OcHOBHas 11eJIb JI]AHHOTO MEXaHU3Ma — YIIPOCTUTDH yTPaBJeHUE MTPOCTPAHCTBAMU
NMEH. CKa)KeM, B KJIacC File BJIOJKEH KJacc Stat. ITO IIOMOTaeT <«MHKaIICYJNPOBaTb»
KJIaCcC Stat BHYTPU TECHO CBA3AaHHOI'O C HUM KJlacca, a 3a0HO OCTaBJIsAeT BO3SMOKHOCTDb
B OyIyIeM ONPENEIUTh KIace Stat, He KOHMIUKTYS ¢ CYyIIeCTBYIOMMM (CKaKeM, JJIst
cbopa CTaTUCTUKH).

JIpyroii mpuMep JaeT Kiracce Struct : : Tms. JIoOas HOBast CTPYKTypa St ruct moMera-
€TCA B 9TO IIPOCTPAHCTBO MMEH, HE «3arpA3HAA» PaCIllOJIOKEHHbIE BbIIIE, a Tms — B Jlefl-
CTBUTEJBHOCTU TOXKE Struct.

KpOMe TOro, BJIOJKEHHBIN KJIaCC MOKHO COo3/laBaThb MPOCTO IMMOTOMY, 4TO BHEIIIHUI
MUP HE JOJIKEH 3HATHh O HEM NJIN O6paHlaTbCH K HEMY. NupiMu CJIOBaMU, MOJKHO CO31a-
BaTb II€JIbI€ KJIACChI, TIOAYUHAIONINECA TOMY K€ IIPUHIUITY «COKPBITUA ITaHHBIX», KOTO-
POMY IepeMEHHbBIE U METO/IBI HK3EMILIISIPA CIEAYIOT Ha GoJice HU3KOM YPOBHE.

class BugTrackingSystem

class Bug
#...
end

end

# HuKTO CHapyXM He 3HaeT O Kjacce Bug.

MozkHo BKJIIbIBaTh KJIacC B MOJLYJIb, MOJIYJ/Ib B KJlace U T.JI. Ecim Bbl mpuymaere
HHTEPECHbIE U M300peTaTeIbHble CIIOCOOBI TPUMEHEHUS 3TOM TEXHUKH, JaliTe HaM 3HATb.

11.2.4. Co3paHne napameTprMyecKux Kinaccos

N3zyuu npasuna, nomom napywati ux.
bace

Hpel[HO]IO)KI/IM, 4TO HYJKHO CO3/1aThb HECKOJIbKO KJIaCCOB, OTJIMYAIONINUXCA TOJIBKO Ha-
YaJIbHBIMU 3HAYCHUAMU TIEPEMEHHDBIX YPOBHS KJjlacca. HaHOMHI/IM, 4YTO TIepeMeHHadA
KJ1acca 0ObIYHO NMHULIUAJIU3UPYETCA B CaMOM OIIpeeJIeHNN Kjlacca.

class Terran

@@home_planet = "Earth"
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def Terran.home_planet
@@home_planet
end

def Terran.home_planet=(x)
@ehome_planet = x
end

end

Bce 3aMeuatesibHO, HO UTO €CJIU HaM HYZKHO OITPEJIEJTUTH HECKOJIBKO TIOOOHBIX KJTac-
coB? HoBuuoxk nogymaet: «Hy Tax st mpocto orpezesio cynepkiacc!» (qmmctunr 11.12).

NMucTtuer 11.12. IIapaMeTpuuecCKHue KJIACCH: HEIpaBUIBHOE DelleHue

class IntelligentLife # HempaBWIBLHBI CIIOCOO pemeHus 3amayun!
@@home_planet = nil

def IntelligentLife.home_planet
@@home_planet
end

def IntelligentLife.home_planet=(x)
@@home_planet = x
end

#...
end

class Terran < IntelligentLife
@@home_planet = "Earth"
#...

end

class Martian < IntelligentLife
@@home_planet = "Mars"
#...
end
Ho ato paGoratp He OyzeT. BpI30B Terran.home_planet Hameyaraer He "Earth", a
"Mars"! [Touemy Tak? /[e10 B TOM, YTO IIEpPEMEHHbIE KIACCa — HAa IPAKTUKE HE BIIOJHE
HepeMeHHbIe KJIacca; OHU IIPUHAAJIEekKAT He OJHOMY KJIACCY, a BCel nepapXxuu HacJaen0-
BaHus. [lepeMeHHas Kiracca He KOIUPYETCs 13 POAUTEIBCKOTO KJIACCa, a PA3IEISIeTCs ¢
poauresieM (1, CTano ObITh, CO BCeMU OPaThsIMMU ).
MozxHO0 ObLI0 Obl BBIHECTH OIIpe/ie/ieHIe IiepeMEeHHON Kiacca B 6a30BbIi Kjacc, HO
Toraa mepectain Obl paboTaTh OIpeAeNeHHble HaMKU MeTOABL Kaacca! MoKHO ObLIO ObL
UCIIPABUTh U 9TO, IIEPEHECS OIPELeJeHs B JOUEPHUE KIACChl, OJHAKO T€M CaMbIM
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ryouTest epBoHaYaIbHast Hiest, Belb TAKUM 00pa3soM 00 bSIBJISTIOTCS OT/IEIbHbIE KJIACChI
6e3 KaKoi ObI TO HU OBLIO «IIAPaMETPH3ALIAN>.

Mber nipeziaraeM apyroe petietue. OTI0KAM BBIYUCIEHIE TEPEMEHHOI Kracca 10
MOMEHTA BBITIOJTHEHUST, BOCTIOJIB30BABIINCH METO/IOM class_eval. [TosHoe perierue rmpu-
BezeHo B auctunre 11.13.
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NIncTuHr 11.13. IlapaMeTpuUdYecCKUe KJIACCH: YIYyUYlLIEeHHOE pelleHue

class IntelligentLife

def IntelligentLife.home_planet
class_eval ("@€home_planet")
end

def IntelligentLife.home_planet=(x)
class_eval ("@@home_planet = #{x}")
end

#...
end

class Terran < IntelligentLife
@@home_planet = "Earth"
#...

end

class Martian < IntelligentLife
@@home_planet = "Mars"

#...
end
puts Terran.home_planet # Earth
puts Martian.home_planet # Mars

He cTout 1 roBOpHTH, 4TO MEXaHU3M HACJEOBAHUSA 3/IECh MO-TPEKHEMY paboTaeT.
Bce MeTozbI 1 IepeMeHHbBIe 3K3eMILISIPA, OTIpe/ieJIeHHbIe B Kyacce IntelligentLife, Ha-
CJIeYIOTCs KJIaccaMy Terran M Martian.

B suctunre 11.14 npensioxkeno, HaBepHOe, HaUJIyulliee peliicHre. B HeM Ucnosb3yioT-
€SI TOJTBKO TIEPEMEHHBIE IK3EMTIIISIPA, & OT EPEMEHHDIX KJIACCa MBI BOOGIIE OTKA3AINCD.

NIncTuHr 11.14. IlapaMeTpuUYeCKMUe KJIACCH: CaMOe Jydllee peueHue

class IntelligentLife
class << self
attr_accessor :home_planet
end

#...
end

class Terran < IntelligentLife
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self.home_planet = "Earth"
#...
end
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class Martian < IntelligentLife

self.home_planet = "Mars"

#...
end
puts Terran.home_planet # Earth
puts Martian.home_planet # Mars

3/1eCh MbI OTKPbIBAEM CUHTJIETHBIN KJIACC U OIIPe/IesisieM MEeTO/I JIOCTYIIa home_planet.
B nByx noakmaccax OHpeﬂeﬂHKynxlCO6CTBeHHbK3MﬁTOﬂbIﬂOCTyHaLIyCTaHaBﬂHBaeTCﬂ
TrepeMeHHasd. TeHepb METO/IbI JIOCTYIIa pa6OTaIOT CTPOro B CBOUX KJyaccCax.
B kaugectse H66OJII)LHOFO YCOBEPIIECHCTBOBAHWA IIO6aBI/IM elle BbI30OB MEeTO/Ia private
B CUHTJIETHBIA KJIACC:
private :home_planet=

CrnenaB MeTO/l yCTAHOBKU 3aKPBITBIM, MBI 3aIIPETUJIN U3MEHATH 3HaYeHUE BHE He-
papxuu JanHoro kjiacca. Kak Bcersa, private peajnusyeT «peKOMeH/aTesIbHYI0> 3alll1-
Ty, KOTOpast Jierko obxoanTcst. Ho 06bsIBIeHre MeTo/Ia 3aKPHITHIM 110 KpaiHel Mepe To-
BOPHT, YTO MbI He XOTEJIH, YTOOBI METOJI BBI3BIBAJICS BHE OTPE/IEJEHHOTO KOHTEKCTA.

Ectb u npyrue croco6sl pemenns atoii sagaun. IIpossure BooOpakenue.

11.2.5. Ucnonb3oBaHne NPOAOKEHNIA AN peann3aumm reHepaTopa

OjHO 13 caMbIX TPY/HBIX JIJIsT TOHUMaHUsE cpectB Ruby — npodomicenue (continuation).
ITO CTPYKTYPUPOBAHHBIN CIIOCOO BBITIOJHUTD HEJIOKATBHbII [IEPEX0]] 1 BO3BPAT. B 00beK-
Te MPOIOJIKEHUST XPAHSITCST /IPEC BO3BPATa M KOHTEKCT BBITTOJHEHNS. B KaKOM-TO cMbIC-
Jie 910 aHasIor (DYHKIMH set jmp/longimp B A3bike C, HO 0OBEM COXPAHIEMOTO KOHTEKCTa
GoJIplIIe.

Mertoj callcc U3 MOAYJS Kernel IpUHUMAET OJOK ¥ BO3BpallaeT 00beKT Kiac-
ca Continuation. BosBparmaeMblil 00beKT Hepesaercs B 60K Kak IMapaMeTp, 4To eIe
GOJIbIIIE BCE 3aIyThIBAET.

B kiacce Continuation eCTh BCEro OAMH METOA call, KOTOPBIH 00eCIeunBaeT He-
JIOKQJIbHBII BO3BpaT B KoHel 6JloKa callcc. BoliiTi U3 MeToa callcc MOMKHO OO 10-
CTUTHYB KoHI[a 6JI0Ka, IGO0 BbI3BAB METOJ call.

CunraiiTe, 4TO IPOJOJIKEHNE — UTO-TO BPO/IE ONIEPAIUU «COXPAHUTD UTPY»> B KJac-
CHYECKUX «OpoIKax»>. Bl coxpaHsieTe UTpy B TOUKE, TI€ BCE CIIOKOWHO, @ TOTOM TIPO-
GyeTe BBIMIOJHUTH HEYTO MOTEHIIHAIBHO OMacHOe. ECJIN 9KCIIEPUMEHT 3aKaHUNBAETCSI
ru6eJIpio, TO Bbl BOCCTAHABIMBAETE COXPAHEHHOE COCTOSIHUE UIPhI U IIPOOYeTe MONTH
JIPYTUM TIYTEM.

Camplit myunnuii croco6 paso6paThbest B IPOAOIKEHUSAX — TOCMOTPETh (huiibM «Be-
ru, Jlosna, 6erus.

EcTh HECKOJIBKO XOPOIINUX IPUMEPOB TOTO, KaK MOJIH30BATHCS MPOAOIKEHUSIMI.
Cawmble ayunive npeanosxun Jsxum Baiipux (Jim Weirich). Huske nokasano, kax kM
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peann30Bas «TeHepaToOpP» TMOCe AUCKYCCUN €Il ¢ OJHUM MPorpaMMucToM Ha Ruby,
Xbio Cacce (Hugh Sasse).

Wnes reneparopa HaBessHA METOJIOM suspend U3 sA3biKa Icon (oH ecThb Takke B Pro-
log), KoTopBIil M03BOJISIET BOBOOHOBUTD BHINOJHEHNE (DYHKIIUU C MECTa, CJIEAYIONIEro 3a
TeM, Tjie OHa B TIOCJIEIHUIT pa3 BepHyJia 3HayeHue. Xbio HasbiBaet aTo «yield Haobopors.

Bubsnoreka generator Terepb BXOAUT B ucTpuOyTuB Ruby. lonosHuTenbHyo nH-
bopmarmio o aTOMy BOIIpOCy BbI HalijieTe B paszede 8.3.7.

B smucrunre 11.15 npezacrasiena npemioxkentas [[)KMMoM peayinsalinst renepatopa
uncenr Oubonayun. [Tpog0IKeHNsT TPUMEHSIOTCS LIS TOTO, YTOObI COXPAHUTh COCTOSA-
HUE MEX/y BBI30BAMHU.
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NnctuHr 11.15. TeHepaTop uucen duboHaU4M

class Generator

def initialize
do_generation
end

def next
callcc do |here]
@main_context = here;
@generator_context.call
end
end

private

def do_generation
callcc do |context|
@generator_context = context;
return
end
generating_loop
end
def generate(value)
callcc do |context|
@generator_context = context;
@main_context.call (value)
end
end
end

# TlopoxkmaeM MOIKJIACC M ONpedelseM MeTon generating_loop.

class FibGenerator < Generator
def generating_loop
generate (1)
a, b=1,1
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loop do
generate (b)
a, b = Db, atb
end
end
end
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# CozmaeM OOBEKT DTOTO Kjacca...
fib = FibGenerator.new

puts fib.next
puts fib.next
puts fib.next
puts fib.next
puts fib.next
puts fib.next
puts fib.next

HE o S W R o o
= 0o Ul W N -

# U Tak painee...

Ecrb, koHeuHo, 1 6oJiee IpaKTUYHbIE TPUMEHEHMs TPoo/uKeHn . OIUH 13 IprMe-
poB — kapkac Borges mst paspabotkun Web-tnipuoskennii (HasBaHHBIN B uecTh Xopxe
Jlyuca Bopxeca), kotopslil ocrpoet 1o o6pasy Seaside. B aToil mapagurme tpajauim-
OHHBII IIOTOK yIpaBieHus B Web-IIpuIoKeHnn «BbIBEPHYT ¢ M3HAHKU HA JIUIIO», TAK
YTO JIOTHKA MPEACTABJISETCS «HOpMasibHOI». Hanpumep, BbI oToOpaskaere CTpaHUILY,
HoJrydaere pesyJsisrar 13 GopMbl, 0TOOpaKaeTe CJAEAYIONIYIO CTPAHUILY U TaK Jajiee, Hi
B UeM He IPOTUBOPeYA MHTYUTUBHBIM OKUIAHUSIM.

[TpoGsiemMa B TOM, UTO TIPOAOJKEHHE — «J0porast» orepaius. Heobxoanmo coxpa-
HUTb COCTOSHUE U TOTPATUTH 3aMeTHOE BPeMsI Ha IepekJiioueHne Koutekera. Eciu mpo-
M3BOANUTEIBHOCTD JIJISE BAC KPUTHYHA, IprOeraite K MPOAOJIKEHUSIM ¢ OCTOPOKHOCTHIO.

11.2.6. XpaHeHue koga B Buge o6bekra
Heymusurensro, uro Ruby npeaiaraer HecKoJbKO BapHMaHTOB XpaHeHU GparMeH-
Ta Kofia B BuJe 00beKTa. B 9TOM paszmese Mbl pacCMOTPUM OOBEKTHI Proc, Method U
UnboundMethod.

BerpoenHslii Kiace Proc mo3BoJisieT 00epHyTh 610K B 00beKT. OObeKThI Proc, KaK
U OJIOKH, SABJIAIOTCS 3AMbIKAHUSIMIU, TO €CTh 3alIOMUHAIOT KOHTEKCT, B KOTOPOM OBLIH
OIIPEIETIEHBI.

myproc = Proc.new { lal|l puts "IlapameTp paBeH #{a}" }

myproc.call(99) # IlapameTp paseH 99

KpOMe TOro, Rllby aBTOMaTHUYECKU CO3/1a€T O6'beKT Proc, KOTAa METO/, HOCJIGI[HI/HL/,I
TTapaMeTp KOTOPOTro IMOMEYEH aMIIepCaH/I0OM, BBISbIBACTCA C 6.HOKOM B Ka4eCTBe Tapa-
MeTpa:

def take_block(x, &block)
puts block.class

bonee cnoxHbie MEXAHU3MbI

INNNENET

x.times {|i| block[1, 1*1i] }
end

take_block(3) { In,s!| puts "#{n} B kBampaTe paBHO #{s}" }

B atom TIIpuMepe AEMOHCTPUPYETCA TaKiKe IMMPUMEHEHNE KBAa/[PAaTHBIX CKO6OK KaK
CUHOHMMA MeTo/ia call. BOT 4TO BBIBOIUTCS B Pe3yJibTaTe UCIIOTHEHUS:

Proc

0 B kBampate 0

1 B kBampate 1

2 B KBampate 4

OO6BEKT Proc MOKHO MIEpeaBaTh METOLY, KOTOPBIH OKUAAET OJIOK, TPEABAPUB MM
3HAKOM &:

myproc = proc { Inl print n, "... " }

(1..3) .each(&myproc) # 1... 2... 3...

Ruby mosBosisteT Takke IpeBpaTHTH METO/ B 00BEKT. ICTOPUYECKU IS HTOTO MPH-
MEHJeTCd MeTO/L Obj ect#method, KOTOprfI co3gaeT O6’b€‘KT KJ1acca Method KaK 3aMbIKa-
HUEe B KOHKPETHOM O0bEKTE.

str = "cat"
meth = str.method(:length)

a = meth.call # 3  (mimmbHa "cat")

str << "erpillar"

b = meth.call # 11 (mubHa "caterpillar")
str = "dog"

# ObpaTuTe BHMMaHME Ha CJenywomui Be30B! IlepeMeHHass Str Ternepb CCHIIAETCS
# Ha HOBHU 00BexkT ("dog"), HO meth Mo-NpexHeMy CBg3aH CO CTapeM OOBEKTOM.

¢ = meth.call # 11 (mnmuHa "caterpillar")

Hauunas ¢ sepcun Ruby 1.6.2, MOJKHO Takike IPUMEHSITh METOJ Module#instance_
method IJId CO3/IaHUA 06BEKTOB UnboundMethod. C ux IIOMOIIBIO IIPEJICTABIAETCA METO/,
ACCOL[MMPOBAHHBII € KJIACCOM, a HE ¢ KOHKPETHBIM 06beKTOoM. TIpesk/e yeM BbI3bIBaTh
00BEKT UnboundMethod, HYJKHO CBSI3aTh €0 ¢ KAKMM-TO 0OBeKTOM. PesysbraTom orre-
PaLUK CBSI3BIBAHUS ABJSAETCS OOBEKT Met hod, KOTOPBIIL MOKHO BBI3bIBATH KaK OOBIYHO:

umeth = String.instance_method(:length)

ml = umeth.bind("cat")
ml.call # 3

m2 = umeth.bind("caterpillar")
m2.call # 11

sIBHOE cBsI3BIBAHUE JejaeT 0OBEKT UnboundMethod MHTYUTUBHO O0Jiee TTOHSTHBIM,
4yeM Method.
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11.2.7. Kak paGoTaeT BK/IlOYeHUe moayneii?
Korza Mojtysib BKJIoyaeTcst B KJacc, Ruby Ha caMOM JieJie CO3/4aeT IIPOKCU-KJIACC, B~
JISIONTUICSA HETOCPEACTBEHHBIM POAUTENEM JaHHOTO Kiaacca. Bo3aMoXHO, BaM 3TO TI0-
KaKeTCSI MHTYUTUBHO OYEBUIHBIM, BO3MOKHO, HET. Bce MeTOIbI BKII0YAEMOTO MOTY IS
«MaCKUPYIOTCSI» METO/IaMHU, OTIPE/IeJIECHHBIMU B KJIaccCe.
module MyMod
def meth
"3 Monmyia"
end
end

class ParentClass
def meth
"3 pomourensa"
end
end

class ChildClass < ParentClass
include MyMod
def meth
"y3 moroMka"
end
end

x = ChildClass.new
p x.meth # I3 moTOMKa.

BI)IFJIHI[I/IT 9TO KaK HaCTodIlee HacjseJ0BaHue: BCE, YTO IMTOTOMOK IepeoIpeaeini,
CTAHOBUTCS JIEVCTBYIONIUM OIIpe/ieJieHeM BHe 3aBUCMOCTH OT TOTO, BBI3BIBAETCS JIN
include 40 WM IIOCJE epeonpeaesaeHmsAd.

Bot noxoskuii npuMep, B KOTOPOM METO/ ITOTOMKa BBI3bIBAECT super, a HE IIPOCTO
BosBpalaer cTpoKy. Kak Bbl ymaere, 4To OyIeT BO3BPAIIEHO?

# Monmyne MyMod um kjmacc ParentClass He M3MEHMIIUCH.

class ChildClass < ParentClass
include MyMod
def meth
"3 mmoToMKa: super = " + super
end
end

x = ChildClass.new
p x.meth # U3 moToMKa: Super = u3 MOMIYJIS

OTCIOI[a BU/THO, 9YTO MO/1YJIb JIEUCTBUTEIHHO SBJISIETCS HOBBIM poauTesIeM KJuacca.

A 9TO ec/i MBI TOYHO TaKKe BBI30BEM super 13 MOlIy]IH?

module MyMod
def meth
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"3 MomyInd: super = " + super
end
end

# ParentClass He M3MEHUICS.

class ChildClass < ParentClass
include MyMod
def meth
"3 moToMKa: super = " + super
end
end

x = ChildClass.new
p x.meth # U3 moToMKa: Super = M3 MOIYJIsi: SUPEr = M3 DOOUTEJS.
MGTOI[ meth, OHpelIeHeHHbII'jl B MO/iyJie MyMod, MOYKET BbI3BAaTh super TOJIbKO IIOTOMY,
4TO B CyIIEpKJacce (TO'-IHee, XO0TA 6[)1 B O/THOM U3 €ro HpelIKOB) HeﬁCTBHTeHBHO €CTb Me-
TOJ meth. A UTO ITPOUBOIILIO ObI, BBI3OBU MBI 9TOT METO/L MIpU IPyTrux 06CTOATENBCTBAX ?

module MyMod

def meth
"3 Momynd: super = " + super
end
end
class Foo include MyMod
end

x = Foo.new
x.meth
[Ipu BBIIOJIHEHMU TOrO KOZAA MbI MOJIYYMIn Obl OmMOKY NoMethodError (mim 00-
pallieHie K MeToj1y method_missing, ecjiu Obl TAKOBOM CYLIECTBOBA).

11.2.8. Ono3HaHne napameTpoB, 3aAaHHbIX N0 YMONYAHUIO
B 2004 roxy Au Maknonanba (Ian Macdonald) sagan B crimcke pacchliku BOTIPOC:
«MoOsKHO Ji y3HaTh, ObLI JIM [TapaMeTp 3ajlaH BbI3bIBAIONIEH IIPOTPAMMOIL M1 B3ITO
3HaYeHue 110 yMoJIuauuio?» Borpoc nnrtepectsiii. He Kaskplil 1eHb OH BO3HUKAET, HO
OT TOTO HE MEHee UHTEePEeCEeH.

Boito ipeitoskeHo 1o MeHbIell Mepe Tpu petnierust. Camoe yiauHoe U MPoCToe Ha-
mest Hoby Hakaza (Nobu Nakada). OHo npuBezeHo Hitke:

def meth(a, b=(flag=true; 345))
puts "b parBuo #{b}, a flag pasuo #{flag.inspect}"

end

meth(123) # b paBuo 345, a flag paBHO true
meth(123,345) # b pasuo 345, a flag paBuHo nil
meth(123,456) # b pasuo 456, a flag parBHuOo nil
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Kax BuamM, 5TOT moaxoz paboTaeT gaske, €M BI3bIBAIONIAs TPOrPAMMa SIBHO yKa-
3aj1a 3HAYEHME MapaMeTpa, COBIAAAIONIEE ¢ MOAPa3yMeBAEMbIM 110 YMOTYAHUIO. TProK
CTAHOBUTCS OYEBUM/HDIM, €/1Ba BbI €r0 YBU/IMTE: BHIPaKeHHe B CKOOKAX YCTaHABIUBAET
JIOKaJIbHYIO IEPEMEHHYIO flag B true, a 3aTeM BO3BpANIAeT 3HAYEHHME MO YMOTYAHHIO
345. Dro panb Moryiectsy Ruby.
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11.2.9. [leneruposaHue nnm nepeHanpasneHne

B Ruby ectpb aBe 6ubmoTeKH, KOTOPBIE TPE/JIATAIOT PEIIeHNE 3a/Iaul O JIeJernpoBa-
HUW WU TIepeHATPaBIeHUN BBI30BOB METOOB ApyromMy 00bekTy. OHM HA3BIBAIOTCS
delegatellforwardable;MpraCCMOTpHNIO6e

Bubinoreka delegate npeiaraeT Tpu ClocoOa pelieHus 3a1aun.

Kiacc simpleDelegator OJIE3EH, KOrIa 00bEKT, KOTOPOMY AEJErPYETCs YIIPABJIe-
Hue (JeJerar), MOKeT U3MEHSIThCS Ha MPOTSKEHIHM BPEMEHN JKU3HU JeJIErMPYIONero
o6bexTa. YToObI BBIOPATh 00BEKT-/IEJIEraT, HCTIOIb3YETCsS METO/ __setobj__.

Opnakxo MHE 9TOT CII0CO0 IIPEICTABISIETCs CAUIIKOM IPUMUTUBHBIM. I10CKOIBKY s
He JIyMalo, 4TO 9TO CYIIECTBEHHO JIyYllle, 4eM TO JKe CaMoe, CIeJIaHHOE BPYYHYTO, 3a1ep-
JKUBATbCA Ha KJjlacce SimpleDelegator HE CTaHYy.

Mertoz BEpXHEro ypoBHSI DelegateClass IPUHAMAET B KAUeCTBE [apaMeTpa Kiace,
KOTOPOMY JI€JIETUPYETCs YIIpaBJIeHe. 3aTeM OH CO3/aeT HOBBIH KJIacc, KOTOPOMY Mbl
MOKEM YHACTIE0BaTh. BOT mpuMep CO3MaHmst KIacca Queue, KOTOPBIH feierupyer 00b-
eKTy Array:

require 'delegate'
class MyQueue < DelegateClass (Array)

def initialize(arg=[])
super (arg)
end

alias_method :enqueue, :push
alias_method :dequeue, :shift
end

mg = MyQueue.new

mg.enqueue (123)
mg.enqueue (234)

p mg.dequeue # 123
p mg.dequeue # 234
MoskHO Takske yHacsea0BaTb KJjacc Delegator n peasm30BaTb METO/ __getobj__;
MMEHHO TaKUM 00Pa3oM peajns3oBaH Kiacc SimpleDelegator. IIpu 9TOM MbI [1OJydaeM
60]II)IHI/II>'I KOHTPOJIb Ha/l A€JIETUPOBAHUEM.
Ho ecan Bam H606XOZII/IM 60JIbH.IHﬁ KOHTPOJIb, TO, BEPOATHO, BbI BCE€ PaBHO OCYIIECT-
BJLSIETE JIeIeTHPOBaHNE HAa YPOBHE OT/IEIbHBIX METO/IOB, a He KJlacca B 11eJoM. Torza myd-
1€ BOCIIOJIb30BaThCsl OUOIMOTEKON forwardable. BepHeMes K IIPUMEPY OUYepe/Ii:

]3]

bonee cnoxHbie MEXAHU3MbI

require 'forwardable'

class MyQueue
extend Forwardable

def initialize(obj=[])

@queue = obj # [enerupoBaTh 2TOMYy OOBEKTY.
end
def_delegator :@queue, :push, :enqueue

def_delegator :@queue, :shift, :dequeue
def_delegators :@queue, :clear, :empty?, :length, :size, :<<

# Ilpounit KOI. ..
end

Kax BujgHo u3 atoro npumepa, Metoj; def_delegator acCOIMUPYET BbI3OB METO/A
(ckaxeM, enqueue) ¢ OOBEKTOM-JEIEraTOM @queue U OJHUM U3 METOJ0B ITOr0 00bEeK-
Ta (push). MIHbIMY cI0BaMM, KOT/Ia Mbl BbI3bIBAEM METOJ enqueue /I 00beKTa MyQueue,
IPOU3BOAUTCS JeJernpoOBaHue METOLY push 00beKTa @queue (KOTOPBI OOBIYHO ABJIS-
€TCSI MACCUBOM ).

O6paTI/ITe BHUMaHUE, MbI ITUIIIEM :@queue, a HE :queue UJIHN Qqueue. Ob6pbacHgeTca
9TO TeM, KaK HAIMCAH KJIacC Forwardable; MOKHO OBLITO ObI CAETATH U MO-IPYTOMY.

VHorMa HysKHO JIeJIeTHPOBaTh METO/IBI OZIHOI0 00bEKTa OHOMMEHHBIM METOAM JIPY-
roro oObekTa. Meton def_delegators IMO3BOJSIET 3a4aTh IPOM3BOIBHOE YKCIIO TAKKX
Mero0B. Hanpumep, B ipuMepe Bbillle TOKA3aHO, YTO BBI30B MeTO/a length 0ObeKTa
MyQueue IIPUBOIMT K BHI30OBY METO/Ia length 0ObeKTa @queue.

B oT/mmuue ot 1IepBOro IpuMepa, OCTaIbHbIe METOIbI A€IETHPYIONMM OOBEKTOM IIPOC-
TO He TojyIepsKuBaroTcs. VIHOTIa 9TO XOPOITo, BeAb He XOTHUTE Ke BbI BHI3BIBATH METO [ ]
WU [ ]= JUIsT OYEPEIN; €CJIA BbI TAK TIOCTYIAETE, TO OYEPE/b MePecTacT ObITh OUEPEIbIO.

OTmeTuM elile, 4TO MMOKA3aHHbBIN BbIIIEe KOJI TO3BOJISIET BbI3BIBAIOIIEN ITpOTpaMMe
nepeaaBaTh 0OBEKT KOHCTPYKTOPY (IJIs1 MCIOJIb30BaHKs B KauecTBe 00beKTa-/IesIera-
Ta). B OJHOM COOTBETCTBUM € IyXOM «yTHUIU3AIUN» 9TO O3HAYAET, YTO 51 MOTY BbIOU-
parthb BUjl 00bEKTa, KOTOPOMY JIEJIETHPYETCS YIIPABJIECHIE, KOJb CKOPO OH TO/IEPKITBA-
€T T€ METO/Ibl, KOTOPbIE BLIZbIBAIOTCA B IIPOTPAMME.

Hamnpuwmep, Bce mpuBe/ieHHbIE HUZKE BBI30BbI JI0MTyCTUMBI. ( B ocsieinux aByx rpes-
[OJIaTaeTCsl, YTO TIPEABAPUTENBHO OBLIO BHIOJHEHO TIPEIJIOKEHNEe require 'thread'.)
# Vcrionp3yeTcst TobOM MacCuUB.
g2 = MyQueue.new (my_array) # JICTIONB3YyeTCsT KOHKPETHH MacCUB.
a3 MyQueue.new (Queue.new) # Mcrnonb3yeTcss Queue (thread.rb).
g4 MyQueue.new (SizedQueue.new) # lcnonb3yercs SizedQueue (thread.rb).

Tak, 06BEKTHI g3 1 g4 BOJIIEOHBIM 06Pa30M CTAHOBATCS OE3011aCHBIMKI OTHOCUTEIb-
HO ITOTOKOB, IIOCKOJIBKY JIEJIETHPYIOT YIIpaBJeHre Oe30IIacCHOMY B 9TOM OTHOIIEHHH 00b-
exTy (ec/iu, KOHEYHO, KaKOU-HUOY b He [I0Ka3aHHbBII 371eCh KO He HAPYIIUT 9Ty rapaH-
THIO).

gl = MyQueue.new
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CytecTByeT TaksKe KJacc SingleForwardable, KOTOPBIH BO3/IEWICTBYET HA OJINH 9K-
3eMILTISP, @ He Ha KJIACC B IEJIOM. JTO TIOJIE3HO, €CJIM BbI XOTHUTE, YTOOBI KAKOU-TO KOH-
KPETHBII 00bEKT Jle/IernpoBaJl yIIpaBjieHue APyromMy o0beKTy, a BCe OCTalbHble 00beK-
TBI TOTO K€ KJIACCa TaK He MOCTYHaJIu.

BbiTh MOKET, BbI 33IyMJIUCh O TOM, YTO JIydllle — JieJIETUPOBAHKE MU HACTIEI0BA-
Hue. Ho aTo HenmpaBuIbHBII BONpoc. B HEKOTOPBIX CUTYAIISX I€JIETHPOBAHNE OKA3bI-
Baetcst 6oJiee MOAXOAAINM pereHneM. IIPenosToKuM, K IPUMEpY, YTO UMEETCsI KITace,
Yy KOTOPOTO YK€ €CTh POANTEb. YHACIEAOBATH €Ile OT OJTHOTO POIUTEST MBI HE MOKEM
(B Ruby MHO:KeCTBEHHOE HACIEIOBAHNUE 3AIIPEIIIEHO ), HO JIEJIETUPOBAHUE B TOI UJIH HHO
(opme BHIOJIHE JIOTTYCTUMO.

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

11.2.10. ABTOmMaTHyeckoe onpepeneHue METOA0B YTEHUS U YCTAHOBKM

Ha ypoBHe Knacca

Mpl yixe paccMaTpUBaIv METOJIBI attr_reader, attr_writer Mattr_accessor, KOTOPbIe
HEMHOTI'O YIIPOIIAIOT Ollpe/ieJIEHNE METO/I0OB UTEHUA 1 YCTAHOBKHA anI/I6yTOB IK3EMILJIA-
pa. A Kak ObITh ¢ aTpubyTaMu YPOBHSI KJiacca?

B Ruby HET aHaJIOTUYHBIX CPEACTB JIJIA NX aBTOMAaTUYECKOTO CO3JaHMA. Ho moxnO0
HaltnucaTb HEYTO HOI[O6HO€ CaMOCTOATEJIbHO.

B niepBoM m3ganuu 5T0it KHUTH Oblla [TOKa3aHa XUTPOYMHAas CXeMa Ha OCHOBE METO-
na class_eval. C ee IIOMOILBIO MbI CO3JAJIM TaKHe METO/bI, KaK cattr_reader W cattr_
writer.

Hoectb 60.7166 HpOCTOfI ITyThb. OTKpOGM CUHIJICTHBIN KJIacc 1 BOCITOJIb3YEMCS B HEM
CEMENCTBOM METO/IOB attr. HOJIy‘laIOHlI/IeCH TepeMeHHbIC 9K3EMILIAPA IJIA CUHTJIETHO-
TO Ky1aCCa CTaHYT IepEMEHHBIMU 9K3EMILJIAPa Kjacca. YacTo 3TO OKa3bIBAETCSI Jiydine,
4YeM IepeMeHHbIe KJjlacCa, ITOCKOJIbKY OHM IIPpHUHaAJIeKaT JaHHOMY U TOJIbKO JaHHOMY
KJlacCy, HE PaCIIPOCTPaHASACh BBEPX U BHU3 110 U€PapPXWUW HaCJI€JOBaHUA.

class MyClass

@alpha = 123 # VHymanu3upoBaTh @alpha.

class << self
attr_reader :alpha # MyClass.alpha()
attr_writer :beta # MyClass.beta=()
attr_accessor :gamma # MyClass.gamma () u

end # MyClass.gamma= ()

def MyClass.look
puts "#@alpha, #@beta, #C@gamma"
end

#...
end

puts MyClass.alpha # 123
MyClass.beta = 456
MyClass.gamma = 789
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puts MyClass.gamma # 789

MyClass.look # 123, 456, 789

Kaxk mpaBuiio, kacc 6e3 mepeMeHHbIX aK3eMInisipa Oecriosieser. Ho 31ech Mbl UX
TSI KDATKOCTH OTTYCTHJIH.

11.2.11. Nopaepxka pa3nnyHbIX CTUIEA NPOrpamMMMPOBaAHUS

Brother, can you paradigm?
Ipagppumu na soanuu IBM ¢ Ocmune, 1989

B pa3muHbIX KpyTrax Moy sspHbl padHbie huirocodun nporpaMMupoBanus. Yacto ux
TPY/IHO OXapaKTEePU30BaTh ¢ TOUKK 3PEHUS OOBEKTHON OPUEHTHPOBAHHOCTH HJIH IHHA-
MUYHOCTH, 2 HEKOTOPBIE BOOOIIIE HE 3aBUCST OT TOTO, SIBJISIETCS JIU A3BIK TMHAMUYECKUM
un 06EKTHO-OPUEHTHPOBAHHBIM.

[TocKOIbKY MBI OTHIO/Ib HE 9KCIIEPTBI B ATUX BOIPOCAX, Oy1eM MOJIarathCst B OCHOB-
HOM Ha UyskHe cJoBa. Tak 4TO BOCIPUHUMANTE TO, YTO HAMMCAHO HUXKE, C HEKOTOPOI
JloJiell ckericuca.

HexoTopsie nmporpammuctel ipenounTtaior ctuab OOIl Ha ocHOBE TPOTOTUTIOR
(um OOII 6es kaaccos). B aToM MUpe 00bEKT HE OIMCHIBAETCS KAK 9K3EMILISIP KJIac-
ca, a crpouTtes ¢ HyJist. Ha 6aze Takoro mpoTOTUIA MOTYT CO3/[aBATHCSI IPYTHE OOBEKTHL.
B Ruby ectb pysaumenTapHast mojiep:;kKa Takoro CTUJIST TPOrPAMMHUPOBAHISI, TOCKOJIb-
Ky JIOMYCKAKOTCSI CUHTJIETHBIE METO/[BI, UMEIOTIIECS] TOJIBKO Y OT/AENbHBIX 00BEKTOB, a
MEeTOJI clone KJIOHUPYET CHHIJIEThI. VIHTEpeCcyIoNuiicss YuTaTesib MOKET Takke 0Opa-
TUTh BHUMaHHUE Ha TPOCTOI KJIACC OpenStruct IS TOCTPOEHUsT 0OBEKTOB B JIyXe S3bIKA
Python; He 3a6biBaiiTe TaksKe 0 TOM, Kak paboTaeT MeToji method_missing.

[Mapouka orpanuuenuii B Ruby npensitctByer peanusaru OOTI 6e3 kiaaccos. He-
KOTOPBIE OOBEKTHI, HATIPUMEP Fixnum, XPAaHSATCSI KaK HEITOCPEICTBEHHbIE 3HAUEHWSI, & HE
CCBLJIKH, TI09TOMY HE MOTYT UMETh CUHIJIETHBIX METOIOB. B Gy/yIem cutyarus, Bepo-
STHO, U3MEHUTCSI, HO TTOKA HEBO3MOSKHO TIPE/ICKA3aTh, KOT/IA 3TO MTPOM30M/IET.

B ¢dyukmuonansnom nporpammupoBanun (DI1) yrop genaercst Ha BblYMcIeHne
BbIpAKEHNUI, a He Ha uctoxnenne koMana. OyHKUUOHATLHbIM HA3BIBAETCS SI3BIK, TOJI-
nepsxuBatoruit MII, Ho Ha 9TOM BesiKast onpeieIeHHOCTh 3aKkaHunBaercst. [loutn Bee
cormacsites, uro Haskell — HacTosuumit pyHKIIMOHATBHBIN s13b1K, a Ruby TakoBbiM, Ge3-
YCJIOBHO, HE SIBJISIETCSI.

Ho B Ruby ectph Munnmanbras noanepskka DII, on pacmosaraer 6oratbiM Habo-
POM METOJIOB JIJIsI MAHWITYJINPOBAHUST MACCHUBAMU (CIIMCKAMI ) U TTO/JIEPKUBAET 0OHEK-
TBI Proc, O3BOJISAONINE MHKAIICYIUPOBATH U MHOTOKPATHO BBI3BIBATD KO/ Ruby Takske
JIOITyCKAET CIEIJIEHIe METO/10B, BechbMa paciipoctpanentoe B MII. [Ipassua, reso mop-
TST «BOCKJIUIATEbHbBIE> METOIBI (HAIIPUMeP, sort ! WU gsub! ), KOTOPbIE BO3BPAIIAIOT
nil, €CJIM BBI3BIBAIONIMN OOBEKT HE U3MEHUJICS B PE3YJIHTATE BBITTOJTHEHUS.

[IpeanpuHUMAIUCh TIOMBITKH CO3/aTh OGUOIMOTEKY, KOTOpast CTaja Obl «yPOBHEM
comectumoctus» ¢ DTI, 3aumcTByst HekoTopbie uaen us si3bika Haskell. TToka stu no-
OBITKYA HY K YeMY 3aBePIIEHHOMY He ITPUBEJIH.
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WNuTepecna uzest acekTHO-opueHTHpoBaHHOTO TTporpammuposanus (AOID). Ito
MOTBITKA PACCeUb MOAYJIBHYIO CTPYKTYPY MporpaMMbl. IHBIME cTOBaMU, HEKOTOPBIE
3a/aul U MEXaHU3MbI CHCTEMBI Pa3bPOCAHbI 10 PA3HBIM Y4acTKaM KOJIa,  He COOpaHbI B
onHOM MecTe. To ecTb MbI TIbITaeMCs TIPUATH MOYJIbHOCTD BelllaM, KOTOPBIM B Tpa/iu-
[IHOHHOM OOBEKTHO-OPUEHTHPOBAHHOM UJIU [TPOIIEAYPHOM IIPOrPAMMUPOBAHIHN C TPY-
JIOM TIOJIJIATOTCS «MOLYJIIpU3aliui». B3I/l Ha TporpaMMy OKa3bIBaeTCs EPIEHANKY-
JISIPEH OOBIYHOMY.

Pasymeercst, Ruby cosnasasicst 6e3 yuera AOIIL. Ho a1o rubkuii u AuHaMUYeCKuii
SI3BIK, TOATOMY HE UCKJIIOYEHO, YTO TAKOH TOX0/T MOJKET OBITh peain30BaH B BuIe Grb-
JIMOTEKM. YoKe cefiuac CymecTByeT Gubamoreka AspectR, MPEICTABISIONTast coO0i mep-
BYIO MOIBITKY BHECTH aCMIEKTHO-OPUEHTHPOBAHHBIE uepThl B Ruby; mocsen#iow0 ee Bep-
CHIO MOKHO HAlTH B apXuBe npuioxkeHuii Ruby.

W est «upoextuposanus 1o kourpakrys» (Design by Contract — DBC) xoporia 3Ha-
KoMa TokJIoHHUKaM si3bika Eiffel, xorst u BHe atoro kpyra oHa toxe usBectHa. CMbICT
COCTOUT B TOM, UTO HEKOTOPBIN KYCOK Kojla (METO/] MJIN KJIacC) PeannusyeT KOHTPAKT;
4TO6BI KOJI TPABUIILHO PaboTal, 0JLKHBI BBIOJIHATHCS OMPEIeJeHHbIE TIPELy CIOBHUS,
U TOTJIa TAPAHTUPYETCsI, YTO MO 3aBEPHICHUN PabOThI OYIYT BBITTOJHEHBI HEKOTOPBIE
nocrycsaoBus. HaJleo)kHOCTb cuCTeMbl MOXKHO CYIIECTBEHHO ITIOBLICUTD, BBE/ISI BO3MOK-
HOCTBb (DOPMYJITMPOBATH KOHTPAKT SIBHO U aBTOMATHUECKU TIPOBEPSITH €T0 BO BPEMSI BbI-
nosiHeHusL. [[o/1Ie3BHOCTH TAaKOTO TIOIX0/Ia TIOAKPETJISIETCS Hacae[0BaHueM HH(pOPMaITuu
0 KOHTPAaKTe TIPU PACITUPEHNN KJIACCOB.

B asbik Eiffel metogonorus DBC Berpoena sBHo, B Ruby — Her. Onnako umeercs
1o KpaiiHeil Mepe jiBe paborawoiue 6ubanoreku, peanusyoiue DBC, 1 Mbl peKOMeH-
JLyeM BaM BbIOPATh OJ[HY U3 HUX U U3yYUTh BHUMATEJbHEE.

Illammepnvt npoexmuposanusi CTaau TeMON OKUBJIEHHBIX TUCKYCCHI Ha MTPOTSKe-
HUU [TOCJIE/IHUX HECKOJIBKUX JieT. KoHeYyHO, OHM MaJIo 3aBUCAT OT KOHKPETHOT'O S3bIKA 1
MOTYT OBITH PEaTM30BaHbI Ha CAMBIX Pa3HBIX s13bikax. Ho HeoObrvaiinas ru6kocts Ruby,
BO3MOJKHO, JIeJIaeT WX TPaKTHYeCcKH OoJjiee MOJIe3HbIMU, YeM B JAPYTUX cpeaxX. XOpolio
M3BECTHBIE TIPUMEePHI TIPUBEIEHBI B IPYTUX MecTax; maTTepH Visitor (ITocetntens) pe-
AJTM3yeTCs CTAaHIAPTHBIM UTEPATOPOM each, @ MHOTHE JIPYTHE MATTEPHBI BXOST B CTaH-
naprabiii guctpubytus Ruby (6ubimorekn delegator.rb M singleton.rb).

C KakbIM iHEM Bce OOJIbIIe TPUBEPIKEHIIEB 3aBOEBBIBAET METOOJIOTUST IKCMPe-
manvnozo npozpammuposanuss (Extreme Programming — XP), noouipsitomasi, cpejau
[IPOYEro, paHHee TECTUPOBAHKE U MMOCTOSTHHYIO TepepaboTKy (pedakTopuHT).

XP — rexnosnorus, He 3aBUCAIIas OT A3bIKA, XOTS K HEKOTOPBIM SI3bIKaM OHa, BO3MOJK-
HO, 6ostee ipriciocobiena. Pasymeercst, Ha Har B3TJisiz1, B Ruby pedakropunr peanusyer-
¢S TIPOIIe, YeM BO MHOTHX SI3bIKAX, HO 9T0 cyObeKTiBHOE MHeHHe. OJIHAKO, Hanuwe Gub-
JITOTEKH Test : :Unit (M APYTUX) MOBBOJISIET «MOKeHNTh> Ruby u XP. Ota 6ubanoreka
obJierdaeT aBTOHOMHOE TECTUPOBaHKE KOMIIOHEHTOB, OHa (DYHKIIMOHAIbHA GoraTa, TIPo-
CTa B MCTIOJIb30BAHNH U IOKA3ATa CBOIO TOJE3HOCTD B XO7IE PAa3pabOTKI SKCILTyaTupye-
MBIX B HACTOsIIIlee BpeMst riporpamm Ha Ruby. Mbl TOpSU0 mojiiepKuBaeM PEKOMEH/Tye-
Moe XP paHHee 1 yacToe TeCTUPOBaHIE, a TEM, KTO KeJIaeT BOIUIOTUTD 3TOT coBeT B Ruby,
IIpe/IJIaraeM 03HAaKOMUTBCS € Test : :Unit. (ZenTest — ellle OJMH OTJIMYHBIN [TAKeT, BKJIIO-
YaloUIMil HEKOTOPbIE BO3MOKHOCTH, KOTOPBIE B Test : :Unit OTCYTCTBYIOT.)

OOI 1 guHammudeckue mexaHmnamel 8 Ruby
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Korza BbI OyjieTe yuTaTh 3TOT pasjiess, MHOTHE 00CYsKAaeMble B HEM TEXHOJIOTHH
yCOBepIIeHCTBYIOTCsL. Kak 00bIMHO, caMyio aKTyaibHYI0 WH(MOPMAIUIO MOKHO HANTH
HA CJIEYIONINX PECyPCax:

Koudepenmnus comp.lang.ruby

Apxus npusoxkernii Ruby

rubyforge.org
ruby-doc.org

Ectb u apyrue mosie3Hbie Pecypenl, 0COOEHHO IS TeX, KTO TOBOPUT MO-SITOHCK.
TpyaHo epeuncasaTh OHMATHOBBIE PECYPChI B [1€4aTHOM M3/IaHUH, TOCKOJIBKY OHU T10-
CTOSIHHO u3MeHs10Tcs. [lorckoBas Manmyua — Ball JIy4Inii ApyT.

IHoMKHYECKME MEXAHM3MBI

11.3. AuHamunyeckme MexXaHnM3mbl

Ckatinem ocosnan cebs 6 2:14 ympa no socmounomy epemenu
29 aszycma 1997 zoda.
Tepmunamop 2, Cyonwiii /lensv

MHOTHEe YnTaTeIn UMEIOT OIBIT PA0OTHI CO CTaTHYeCKUMHE si3bikamu, Haripumep C. VI st
aJ[PeCcyIo pUTOPUYECKHIT BOTIpoc: « MoskeTe Jin BbI IpezicTaBuTe cebe HarncanHyo Ha C
(byHk1MI0, KOTOpPAs IPUHUMAET CTPOKY, pACCMATPUBAET €€ KaK UM [IePeMEHHOI 1 BO3-
BpalllaeT 3HaUYeHUe 3TON TEPEMEHHOI 7>

Het? A xak HacueT TOTO, YTOOBI YAATUTD WM 3aMEHUTD OnpeiesieHne GyHKun? A
TepexXBaTUTh OOPAIEHIsT K HECYIECTBYIONNM (GyHKIsIM? VLT y3HATH MMST BBI3BIBAIO-
nteii pynkimn? Vo aBToMaTUyeCKy MOJIYYUTDb CIIUCOK OITPe/IeIEHHBIX 10JIb30BaTeIeM
3JIEMEHTOB MTPOTPAMMBI (HATIPUMeED, TIepeueHb BCeX HATTMCAHHBIX BaM# (DYHKITHIT)?

B Ruby Bce 510 BodMoskHO. Takast THOKOCTb BO BPEMsI BBITIOJTHEHS, CIIOCOOHOCTh
OIIpalIMBaTh U U3MEHATH [IPOrPAMMHBIE 2JIEMEHTBI BO BPeMs BBIIIOJIHEHUS HAMHOIO
YIPOIIAIOT penieHue 3aj1ad. YTUIUTY TPACCUPOBKH BBITIOJHEHUS, OTJIAAYUK, TPODUIN-
POBIIUK — BCe 3TO Jierko Hamucath Ha Ruby u 1yt Ruby. Xoporio ussectHbie mporpam-
MBI irb 1 xmp, UCHOJIb3Ys! IMHAMUYECKIE BO3MOKHOCTH Ruby, TBOpAT 910 BOJIIIEOCTBO.

K 110106HbIM BO3MOKHOCTSIM HYKHO TIPUBBIKHYTh, UX JIETKO YIIOTPEOUTH BO BPEI.
Bce a1t uzen nogsumch OTHIOND He BUepa (OHU CTapbl MO KpaifHelr Mepe Tak e, Kak
s13bik LISP) 11 cumrTaroTest «[pOBEPEHHBIMU U JIOKA3aHHBIMU» B COOGIIECTBAX TT0JIb30Ba-
tesieit Scheme u Smalltalk. /Tase B sisbike Java, koTopsiil Tak MuOrEM 00s13aH C 11 C++,
€CTb HEKOTOPbBIE IMHAMUYECKHE CPEICTBA, T03TOMY MBI OKHU/Ia€M, 4TO CO BpEMEHEM MX
HOIYJISIPHOCTD OYIET TOJBKO PACTH.

11.3.1. IvHamunyeckas uHTepnpeTaumsa Kkoaa

TnobanbHast (byHKIUS eval KOMIUJIUPYET U UCIOJHSIET CTPOKY, COAEPIKAIILYI0 KO HA
Ruby. 3710 ouenp MOIIHBINA (M BMECTE ¢ T€M ONACHbII) MeXaHU3M, IIOCKOJbKY [03BO-
JIIET CTPOUTDH TOTIEKATIIH UCTIOTHEHUTO KO/ BO BpeMs paboThl mporpammbl. Harmpu-
Mep, B cJielyToreM (hparMeHTe CUNTBIBAIOTCS CTPOKU BU/IA «<UMST = BBIPAsKEHUEY, 3aTEM
KaK/I0€ BBIPAJKEHUE BBIUUCIISIETCS, @ PE3YJIBTAT COXPAHSIETCS B XIllle, HHAEKCUPOBAH-
HOM MMEHEM TTIePeMEeHHOII.
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parameters = {}
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ARGF.each do |line|
name, expr = line.split(/\s*=\s*/, 2)
parameters[name] = eval expr

end

[IycTp Ha BXOA TOAAIOTCS CHEAYIONNE CTPOKH:
a =1

2+ 3

c = 'date"

Torna B pesyabrare Mbl TOJTYYUM TaKOW X3II: {"a"=>1, "b"=>5, "c"=>"Mon Apr 30
21:17:47 cDT 2001\n"}. Ha aTOM ipuMepe ieMOHCTPUPYETCS TaKyKe OTTACHOCTD BBIYHC-
JIEHUS C IIOMOIIBIO eval CTPOK, COAEPIKMMOE KOTOPBIX Bbl HE KOHTPOJIUPYETE; 3JI0HAME-
PEHHBIH TTOJIH30BATETh MOKET MOICYHYTh CTPOKY d='1m *' W CTEPETh BCIO Ballly JIHEB-
HYI0 pabory.

B Ruby ectb ere Tpu MeTozna, KOTOpbIe HHTEPIPETUPYIOT KO «HA JIETy»: class_
eval, module_eval M instance_eval. HepBbIe JIBa — CUHOHUMMBbI, 1 BCE€ OHU BBITIOJIH-
I0T OJHO U TO JK€: MHTEPIPETUPYIOT CTPOKY WK OJIOK, HO IIPY 9TOM U3MEHSIOT 3HAUYe-
HI€ [ICEBIOTIEPEMEHHOIT self TaK, UYTO OHA YKa3bIBAeT Ha OOBEKT, OT UMEHU KOTOPOIO
3TH MeTO/Ibl BbI3BaHbl. HaBepHoe, uaiie Bcero MeTo/| class_eval NPUMEHSIETCS JIJIsT J10-
GaBJIEHUA METOIOB B KJIaCC, Ha KOTOPBII Y BAC UMEETCsI TOJIBKO CChLIKA. MBI ITPOJEMOH-
CTPUPYEM ATO B KOJIe METO/Ia hook_method B IPUMepe YTUIUTHI Trace B pasaene 11.3.13.
Jpyrue npuMepsl Bbl Haiigere B IUHAMUYECKUX OMOIMOTEYHBIX MOLYJ/ISAX, HAIPHMED
delegate.rb.

Merton eval O3BOJISAET TaKKe BLIYUCIATD JIOKATbHBIC TIEPEMEHHbBIE B KOHTEKCTE, HE
IPUHAIEKAIEM UX 00J1aCTU BUAUMOCTH. MbI He PEKOMEH/YeM JIEFKOMBICJIEHHO OTHO-
CUTBHCA K 3TON BO3MOKHOCTH, HO 3HATD, YTO OHA CYIECTBYET, TI0JIe3HO.

Ruby accormupyer j10KaabHbIE IIEPEMEHHBIE ¢ OJIOKAMH, C OIIPEIeIeHUSMEI BHICOKO-
YPOBHEBBIX KOHCTPYKITNH (KJIacca, MOYJIS U METO/Ia) U C BEDXHUM YPOBHEM ITPOTPaM-
MbI (KOJIOM, PACTIOJIOKEHHBIM BHE JIOObIX onpesenennii). C ka0l u3 atux obac-
Tell BUIMMOCTH aCCOIMUPYIOTCS MPUBSI3KYU ITEPEMEHHBIX U JIPyTHe BHYTPEHHME JIeTaIH.
HagepHoe, caMbIM TJIaBHBIM OTPeOUTEIEM UH(HOPMAIIE O TIPUBSI3KAX SIBJISIETCSI TTPO-
rpaMma irb — HHTepaKTHUBHas 00om04ka 1s1 Ruby, KoTopas mosb3yercst HpuBs3KaMi,
4TOOBI OTAETUTH COOCTBEHHBIE TEPEMEHHBIE OT TEX, KOTOPbIE TIPHHAJIECKAT BBOAUMOMN
[IporpamMme.

Mo’KHO WHKANCyJIupoBaTh TEKYIIYIO MPUBS3KY B OOBEKT ¢ MOMOIIBI0 METO/A
Kernel#binding. Torma BbI cMOsKeTe mepefiaTh TPUBA3KY B BUE BTOPOTO ITapaMeTpa
METO/Y eval, yCTAHOBUB KOHTEKCT UCIIOJHEHUS I MHTEPIIPETUPYEMOrO KO/ia.

def some_ethod

a = "local variable"
return binding
end

the_binding = some_method
eval "a", the_binding # "local variable"

L] ]377]

I/IHTCpeCHO, qTOo I/IHq)OpMaL[I/IH O HaJIM4YnuHn 6]10Ka, dACCOMMMPOBAHHOTO C METO/IOM,
COXPAHAETCA KaK YaCTb IIPUBA3KHU, IT0O9TOMY BO3MOKHBI TAaKNE TPIOKU!

IHoMKHYECKME MEXAHM3MBI

def some_method
return binding
end

the_binding = some_method { puts "hello" }
eval "yield", the_binding # hello

11.3.2. MeTop const_get

MeTOI[ const_get IOJIy4aeT 3Ha4Y€HHe KOHCTAHTbI C 3a/[aHHbIM UMEHEM 13 MOAYJIA NN
KJlaCcCa, KOTOPOMY OHa NPpUHAIJIEIKUT.
str = "PI"

Math.const_get (str) # 3Hauenme paBHO Math::PI.

I10 crnocob nsbexkarb 0OpalIeHIs K METOLY eval, KOTOPOE MHOIJA CUNTAETCS He-
aJleTaHTHBIM. Takoi MOJAXOJ JAeleBye ¢ TOYKH 3PeHHs MOTpebIeHUsT pecypcoB u Oe-
sonacuee. EcTb u apyrue anajsoruynble MeTOADBL: instance_variable_set, instance_
variable_get U define_method

Mertoz const_get AeldcTBUTENBHO paboTaeT ObICTpee, 4eM eval. B HedopMasbHbIX
tectax — Ha 350% ObIcTpee, XOTsI Y Bac MOKET IOJIyYUThCs APYyroi pesysrar. Ho tak
s 910 BaxkHo? Benb B TecToBOI niporpamMMe Ha 10 MUJIIMOHOB UTepaInii IUKJIA BCe
paBHoO y1iio MeHee 30 ceKyH/I.

VcTrHHAS TI0/I€3HOCTD METOZa const_get B TOM, YTO €r0 IIPOILE YUTaTh, OH DoJiee
crierdrUeH U JIydlie caMoA0KyMeHTHpoBaH. Jlaxe ecyiu Ob1 OH ObLI BCETO JIUIIb CUHO-
HUMOM eval, BCE PABHO 9TO CTAJI0 ObI GOJIBIIIM ITArOM BIIEPE.

11.3.3. luHamuyeckoe co3gaHue 3K3eMnnapa kKnacca,
3a,aHHOr0 CBOMM UMEHEM

Taxo# Bomrpoc MbI BUiesT MHOTOKpaTHO. [IycTh mana cTpoka, copepsraniast UMsT K1acca;
KaK MOKHO CO3/IaTh 9K3EMILJISIP 9TOTO KJacca?

[TpaBuIbHBIN C1I0CO6 — BOCIHOJIB30BATHCS METOJOM const_get, KOTOPBII MbI TOJIb-
KO uTO paccMorpesin. ViMeHa Beex knaccoB B Ruby — KoHCTaHTBI B «r106aIbHOM» TIPO-
CTpPaHCTBE UMEH, TO €CTh YJIEHBI KJIacca Object.

classname = "Array"

klass = Object.const_get (classname)
x = klass.new(4, 1) # (1, 1, 1, 1]

A ecsii nmeHa BoskeHbI? Kak BbBISICHAETCA, CJIeI[yIOH_H/HL/,I KO/ HE pa60TaeT:

class Alpha
class Beta
class Gamma
FOOBAR = 237
end
end
end
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str = "Alpha::Beta::Gamma: : FOOBAR"
val = Object.const_get (str) # Ommbkra!

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

JleJ10 B TOM, 4TO METOJ const_get HEIOCTATOYHO «yMEH», YTOOBI PACIIO3HATh TAKLE
BJIOJKEHHbIE NMeHa. BIipoueM, B cJie/yrolieM mpuMepe IpuBe/ieHa paboTaromas uanoma:

# CTpyKTypa KJjacca Ta Xe

str = "Alpha::Beta::Gamma: : FOOBAR"
val = str.split("::").inject (Object) {lx,y| x.const_get(y) } # 237

Takotli Koz BcTpedaeTcst 4acTo (M IEeMOHCTPUPYeT MHTePecHOe ITPUMeHeHNe inject).

11.3.4. NonyyeHune U ycTaHOBKA NepeMEHHbIX 3K3eMnispa

OTBeyas Ha moskeIanme yHOTp66]I§ITb eval KaK MOJKHO pexXe, B Ruby TEelepb BKIIIOYE-
HbI METO/[bI, KOTOPbIC MOT'YT IOJIYUYUTb NJIN ITPUCBOUTH HOBOC 3HAYCHUE HepeMeHHOﬁ
9K3eMILISIPa, UM KOTOPOU 33/IJaHO B BUJIE€ CTPOKU:

class MyClass
attr_reader :alpha, :beta

def initialize(a,b,qg)
@alpha, @beta, @gamma = a, b, g
end
end

x = MyClass.new(10,11,12)

X.lnstance_variable_set ("@alpha",b234)

p x.alpha # 234
X.instance_variable_set ("@gamma",b345) # 345
v = x.instance_variable_get ("@gamma") # 345

[Ipex e Bcero, OTMETUM, YTO UM TIEPEMEHHOI JOJIKHO HAUUHATHCS CO 3HAKA @,
uHaue 1pousoizer ommbka. Ecim 910 kajkeTcs BaM HeoYeBUIHBIM, BCIIOMHUTE, UTO Me-
TOJ attr_accessor (M eMy MOJ00HbBIE) IPUHUMAET st GOPMUPOBAHUSA UMEHNU METOIA
CUMBOJI, TIO9TOMY-TO 3HAK @ U OITyCKAeTCs.

He napyimnaer Jiu cyiecTBoOBaHue TaKUX METOJIOB MPUHIIAT UHKaTcysiuu? Her.
Koneuno, aTn MeTo/1bI TOTEHITMATBHO OnacHbI. [Top30BaThCs UMM cIeryeT ¢ 0CTOPOXK-
HOCTBIO, @ He TIPH BCSAKOM yA00HOM ciiydae. Ho HeJb3si FOBOPUTH, YTO MHKAIICYJISAIIMSI
HapylieHa, He BU/Is, KaK 9T UHCTPYMEHTHI IPUMEHSIOTCST B KOHKpeTHOM cydae. Ecin
9TO JIeIaeTcst 06yMaHHO, Pai SICHO OCO3HAHHOM 11€J1d, TO Bce X0potio. Ecim e 11esb
COCTOUT B TOM, 4TOObI HAPYIIUTH IIPOEKT UK OGOUTH HeyJauHOe IIPOEKTHOE PellieHue,
9TO 11edasibHo. Ruby HaMepenHo mpegocTaBsger ZOCTYI K BHYTPEHHUM AeTajIaM 00b-
€KTOB TeéM, KOMY 3TO JHCTBUTEIbHO HYKHO; OTBETCTBEHHBIN MTPOTPAMMIUCT HE CTAaHET
H0JIB30BAaThCsSI CBOOOAOM BO BPEL.

11.3.5. MeTop define_method

IToMIMO KIIOYEBOTO CJIOBA def, €IMHCTBEHHBIN HOPMAIbHBIA CII0c00 J0OABUTDH METOJ
B KJIACC WM OOBEKT — BOCIIOJIb30BAThCSI METOIOM define_method, IPUYEM OH ITO3BOJIS-
€T C/IeTaTh ATO BO BPEMsI BBITIOJTHEHNS.
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Koneuno, 8 Ruby mpaktudeckn Bce TPOUCXOANT BO BPeMsT BBITIOTHEH M. Eciu
OKPYJKUTH OTIPEIEIEHIe METOIa 0OPAIleHUSIMU K puts, KaK B TIPUMEPE HUKE, BbI 9TO
camM¥ yBUIIHTE.

IHoMKHYECKME MEXAHM3MBI

class MyClass

puts "mo"
def meth

#...
end

puts "mocne"

end

Ho BHyTpH Tesia MeTo/1a Uiy B IPYTOM aHAJIOTMYHOM MECTE HEJIb3s1 3aHOBO OTKPBITh
KJy1acc (ecam TOJIBKO 9TO He CMHIJIETHBIN Ki1acc). B TakoM ciydae B IPEsKHNUX BEPCUAX
Ruby npuxoaniocs npuberars K mOMOIIN eval, TEMEPh K€ Y HAC €CTh MeTOJ define_
method. OH IpUHUMAET CUMBOJ (MMsT MeToa) U 0JIOK (TeJIo MeToa).

[TepBast (ommbGOYHAS) MOMBITKA BOCTIOAB30BATHCS ITHUM METOJIOM MOTJIa Obl BBITJISA-
JIeTh TaK:

# He paboraer, Tak kak MeTon define_method 3akpeITHIZ.

if today =~ /Saturday|Sunday/
define_method(:activity) { puts "OTpoeixaem!" }
else
define_method(:activity) { puts "Paboraem!" }
end

activity
HOCKOJIbe define_method — BaKprTbII'/JI METO/I, TPUXOJIUTCS ITOCTYIIATDh TaK:

# PaboTaer (Object - BTO KOHTEKCT BEpPXHETO YDPOBHI) .

if today =~ /Saturday|Sunday/

Object.class_eval { define_method(:activity) { puts "Ormooxaem!" } }
else

Object.class_eval { define_method(:activity) { puts "Paboraem!" } }
end

activity

Mo:kHO OBLIO OB MOCTYIIUTD TaK JKe BHYTPU OIIpeJleJIEHIs Kaacca (B IpUMeHEHNUT
K KJaccy Object wiu jobomy apyromy). Takoe penko OblBaeT OnpaBIaHHO, HO €CJIH
BbI MOJKETE C/leJIaTb 9TO BHYTPH OIIpeAe/IeH A KilacCa, BOIIPOC O 3aKPbITOCTU HE BCTAET.

class MyClass

define_method(:mymeth) { puts "DTo MO MeTOmnm." }

end

EcThb eme oauH TPIOK: BKJIIOYUTD B KJIACC METOM, KOTOPBHIN caM BBI3bIBaeT define_
method, I/IB63.B]I$IH OT 9TOTO IMporpaMMucCTa:
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class MyClass
def self.new_method(name, &block)
define_method (name, &block)

end
end
MyClass.new_method (:mymeth) { puts "3To Mol MeTom." }
x = MyClass.new
x.mymeth # IleyaTaeTcs "DTO MOM METOL."

To ke camoe MOKHO CAeJIaTh 1 Ha YPOBHE 9K3EMILJISIPA, a HE KJjlacCa:
class MyClass
def new_method (name, &block)
self.class.send(:define_method,name, &block)
end
end

x = MyClass.new
x.new_method (:mymeth) { puts "DTo MOV MeTOm." }
x.mymeth # IlevyaTaeTcs "BTO MOM MeTOnm."

3118(}1) MCTO/I 9K3EMILJIAPA TOYKE OIIPEACJIEH INHAMNYECKH. 3mennics ToIbKO CI10-
CO6 peam3alnn MeTo1a new_method. O6paTI/IT€ BHUMaHME Ha TPIOK C send, ITO3BOJINB-
muil HaM 06OUTH 3aKPHITOCTh MeTo/a define_method. OH paboTaer, MOTOMY UTO B Te-
Kytieil Bepcuu Ruby MeTo/1 send 1103BOJISIET BBI3BIBATH 3aKPbIThIE MeTOBI. (HekoTopbie
COUTYT 3TO «I[prKOfI»; KaK 6bI TO HU 6]31.710, IOJIb30BATHCA 3TUM MEXAaHU3MOM CJIEAYET
C OCTOPOKHOCTBHIO. )

IIo IIOBO/LY METOLa define_method HYKHO C/ZI€J1aTh €€ OJHO 3aMe€YaHue. On npun-
HarMaeT 670K, a B Ruby 6710k — 3ambikare. ITo 03HAYAET, YTO B OTIWINE OT OOBIYHO-
TO onpeieJieHns MeTo/la, Mbl 3allTOMIHAEM KOHTEKCT, B KOTOPOM METO/{ 6I)I]I OTIpeieJIeH.
Cuenyromuii mpuMep MpaKkTUUecKy Gecrioieset, Ho 9TOT MOMEHT UJLIIOCTPUDPYET:

class MyClass
def self.new_method(name, &block)
define_method (name, &block)
end
end

a,b = 3,79

MyClass.new_method(:compute) { a*b }
x = MyClass.new

puts x.compute # 237
a,b = 23,24
puts x.compute # 552

CwMbICT 3/1€Chb B TOM, 4TO HOBBIH METO/[ MOJKET O6paH_IaTbCH K IIepeEMEHHBIM B CXO/1-
HOIT obJ1acTh BUIMMOCTHN 6JIOKa, X0T4 caMa 9Ta 00s1acThb 6oJee He CYHIECTBYET N HUKa-
KUM JIpyTUM c110co0oM He JIOCTYITHA. I/IHOI',ZIB. 9TO ObIBaeT I10JIE3HO, 0CcoOEHHO B cJydae
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MEeTaIPOrpaMMUPOBaHKsI WM TIPH paspaboTke rpaduuecKux uHTepdEeicoB, Koraa HysK-
HO OIPE/IETUTH METO/IBI 0OPATHOTO BBI30BA, PEATUPYIOIINE Ha COOBITHSI.

OTMeTnM, 9TO 3aMbIKaHUE OKA3bIBACTCS TAKOBBIM TOJIBKO TOTJIA, KOT/IA UM Tiepe-
MEHHOIT TO ke camoe. V3peaka n3-3a 3TOr0 MOTYT BO3HUKATh CJIOKHOCTH. Huke Mbl
BOCTIOJIb30BAIIICH METOIOM define_method, YTOOLI TIPEAOCTABUTE TOCTYTI K TEpEMeH-
HOH KJracca (BooOIIe-TO 3TO CJIeAyeT JejaTh He TaK, HO IS MILTFOCTPAIIUHI MTO0I/IET):

IHoMKHYECKME MEXAHM3MBI

class SomeClass
@@var = 999

define_method(:peek) { @@var }
end

x = SomeClass.new
p x.peek # 999
A TEIepb nonpo6yeM poaeaaThb C HepeMeHHOﬁ 9K3EMILTIAPa Kjacca TaKoOU TPIOK:

class SomeClass
@var = 999

define_method(:peek) { @var }
end

x = SomeClass.new

p x.peek # IleuaTaeTcs nil

Mbr oskugany, uto Oyaer HaredaTaHo 999, a nosryuniu nil, [Touemy? OOBSICHIO Uy Th
TIO37Ke.

C apyroii cTOpoHbI, TAKOH KO/ paboTaeT MpaBUiIbHO:

class SomeClass

@var = 999
X = @var

define_method(:peek) { x }
end

x = SomeClass.new
D X.peek # 999

Tak uTo ke nmpoucxoanT? /la, 3aMbIkaHue IeCTBUTENBbHO 3aTIOMUHACT TIEPEMEHHbIE
B TeKyllleM KoHTekcTe. Ho Be/ib KOHTEKCT HOBOTO METO/Ia — 3TO KOHTEKCT 9K3eMILIsIpa
06beKTa, a He CaMOTo KJIacca.

ITockoJIbKY MMsI @var B 9TOM KOHTEKCTE OTHOCUTCS K TIEPEMEHHON 9K3eMITIsIPa 00b-
€KTa, a He KJlacca, TO IlepeMeHHas 9K3eMILIsIpa Kjlacca OKa3blBaeTCsI CKPbITA IIEPEMEH-
HOIT 9K3eMILIsIpa 00BbEKTa, XOTs MOCJAE/HsIsT HUKOT/Ia He UCTIOJIb30BaIach U TEXHUYEC-
KU He CyLIeCTBYET.

B npeabiayux Bepcrsx Ruby Mbl 4acTo ompeesisyii MeToibl BO BpEMsT BBIIOJTHE-
HUS C IOMONIBIO eval. B npuHIMIe Bo BceX TaKUX CJAydYasX MOXKET U JI0JKeH MCIO0JIb-
30BaTbCsl MeTO/| define_method. HekoTopble TOHKOCTH BPOJ/ie PACCMOTPEHHOI BbIIlIe He
JIOJIKHBI BAC OCTaHABJINBATb.
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11.3.6. MeTop const_missing
Meroj const_missing aHaJOrM4eH MeToAy method_missing. IIpu mombITKe 0OpaTHTD-
€4 K HEM3BECTHOU KOHCTAHTE BBI3BIBAETCS 3TOT METOJL — €CJIN OH, KOHEUHO, OTIpeIeTIcH.
B xauecTBe mapameTpa emy mepeaeTcs CUMBOJI, CCHIIAIONTNICS HA KOHCTAHTY.

Yro0bl MepexBaThiBaTh 00palleHNsT K OTCYTCTBYIOIIMM KOHCTAaHTaM TJI06AJIbHO,
oTIpe/iesIuTe CJIeyIONII METO/ B CAMOM KJiacce Module (3TO poiuTesib Kiracca Class).

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

class Module
def const_missing(x)
"3 Module"
end
end

class X
end

p X::BAR # "3 Module"
p BAR # "Iz Module"
p Array::BAR # "Iz Module"

MO’KHO BBIIIOJIHUTH B HEM JIIO6bIe ﬂeﬁCTBHHI BEPHYTb (bI/IKTI/IBHOe 3HaYeHne KOH-
CTAHTBI, BBIUUCJAUTD €ro u T.J1. [TomHuTe Kitacc Roman U3 ry1aBbl 67 Bocrosb3yemes um,
qTO6bITpaKTOBaTb]HO6BK}HOCﬂeHOBaTeﬂbHOCTH puUMCKUX (PP KaK YUCIOBbIE KOH-
CTAHTBI:

class Module

def const_missing(name)
Roman.decode (name)

end
end
yearl = MCMLCCIV # 1974
year2 = MMVIII # 2008

Eciu Takad r7100a1bHOCTh BaM He HYKHa, OIIpe/ICJINTE 9TOT METO/l Ha YPOBHE KOH-
KPETHOTI'O KJyacca. Torpa on 6yI[€T BbI3bIBATbHCA N3 3TOI'O KJjlacCa U €ro II0OTOMKOB.

class Alpha
def self.const_missing(sym)
"B Alpha uHer #{sym}"
end
end

class Beta
def self.const_missing(sym)
"B Beta HeT #{sym}"
end
end

class A < Alpha
end

] ]383]
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class B < Beta
end

p Alpha::FOO # "B Alpha mer FOO"
p Beta::FOO # "B Beta mer FOO"
p A::FOO # "B Alpha mer FOO"
p B::FOO # "B Beta mer FOO"

11.3.7. YpaneHue onpegeneHuii

Beaencrsue gunamuanocty Ruby npakrtuyecku Bee, 4T0 MOKHO OIPEAETUTD, MOXKHO 1
YHUYTOKHUTh. DTO MOKET IPUTOAUTHCsI, HAIPUMEP, /ISl TOTO, YTOOBI «PasBA3aTh» ABa
KyCKa KOJia B OJHOI U TOW ke 00JacTh AeicTBYs, M30aBJISISICh OT MEPEMEHHbBIX MOC-
Jie TOTO, KaK OHHU ObLIU UCIIOAb30BaHbl. [Pyroil MOBOI — 3alpPeTUTh BBI30BbI HEKOTO-
PBIX IIOTEHINAJIbHO OITaCHBIX METO/OB. HO 110 KaKOIL/,I 6]31 IIpUYrHE Bbl HN yZIaJIH]II/I onpe—
IeJIeHne, eJaTh 9TO HYKHO KpailHe OCTOPOKHO, YTOOBI He CO3HaTh ceOe IPobIeMbl BO
BpeMs OTJA/IKN.

PajukasbHbI C110cO6 YHUUYTOKUTD OIPEAEIEHUE — BOCIOJIb30BATLCA KJIIOYEBbIM
c0BOM undef (HEYIUBUTEIBHO, YTO €T0 JIeHCTBUE TIPOTUBOIOJIOKHO JEHCTBUIO def).
YHI/I‘ITOX{aTb MOJKHO OHpelIe]IeHI/IH METO/10B, JIOKAJIbHbIX HepeMeHHbIX 1N KOHCTAHT Ha
BepxHeM ypoBHe. XOTs UM KJacca — TOXKe KOHCTAHTA, Y/IAJTUTh Olpe/le/ieHre Kiacca
TaK1M CII0COO0M HEBO3MOKHO.

def asbestos
puts "Temnepb He OT'HeOIaCHO"

end

tax = 0.08
PI =3
asbestos

puts "PI=#{PI}, tax=#{tax}"

undef asbestos
undef tax
undef PI

# Jloboe obpalmeHre K 3TVM TPEM MMeEHaM Tellephb IIPUBeIeT K Oommbke.

BuyTpu onpenenenus Kiacca MOKHO YHUYTOKATD OMPEETEHNsT METOJIOB U KOH-
CTaHT B TOM K€ KOHTEKCTE, B KOTOPOM OHU ObLJIH oripesiesieHbl. Hestb3st IpuMeHsITh unde £
BHYTPH OIIpe/IeJICHIS METO/IA, & TAKXKE K IePEMEHHOI 9K3eMTILIAPA.

CyectBy1oT (onpeziesieHbl B K1acce Module) TaKKe METO/IbI remove_method U undef_
method. PasHuIla MeK/y HUMHU TOHKAS: remove_method yAausieT Tekyiiee (Min OJIvsKaii-
IIee) ornpesiesieHre MeTo/1a, a undef_method KO BCeMy IIPOYEMY yAATSIET €T U U3 CyTIep-
KJIACCOB, HE OCTABJIAS OT METO/IA JlaKe cJiefia. ITO Pasjndne UILTIOCTPUPYET JUCTUHT
11.16.
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NMuctuer 11.16. MeToms remove_method m undef_method

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

class Parent

def alpha
puts "alpha: pommrTenn"
end
def beta
puts "beta: pomuTens"
end
end

class Child < Parent

def alpha

puts "alpha: moTomok"
end
def beta

puts "beta: moToMok"
end

remove_method :alpha # Voanutes "s3TOT" alpha.
undef_method :beta # VoanuTe BCe beta.

end
x = Child.new

x.alpha # alpha: pomurensb
x.beta # Ommbra!

Merton remove_const yaanasgeT KOHCTAHTY.

module Math
remove_const :PIL
end

# PI Oonbme HeT!
OT™eTHM, 9TO TAaKUM CITIOCOOOM MOKHO YAAJIUTh U ONpejiesieHre Kiaacca (IIoToMy
4qyToO I/IZ[eHTI/I(I)I/IKaTOp KJjlacca — 3TO IIPOCTO KOHCTaHTa)Z

class BriefCandle
#...
end

out_out = BriefCandle.new
class Object

IHoMKHYECKME MEXAHM3MBI
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remove_const :BriefCandle
end

# Co3maThk eme OmMH SK3eMIUIsIp Kiacca BriefCandle He momyumrcst!

# (Xors out_out Bce eme cymecTByerT...)

Takue MeTO/IbI, KaK remove_const U remove_method, SIBJSIOTCS 3aKPBITBIMU (4TO U
noHATHO). [ToaToMy BO Bcex mprMepax OHM BBI3BIBAIOTCS U3HYTPU OTIPE/IETeHNST Kac-
ca Wi MOJYJIS, a He CHAPYKU.

11.3.8. MNonyyeHne cnucka onpepeneHHbIX CyLHOCTEN

API orpaskenus B Ruby mosBosisieT onpammsarh Ka1acchl 1 0ObEKTHI BO BPEMST BBITIOJ-
HeHMs. PaccMOTpUM MeTO/Ibl, UMeTolecs /IJist 3TON 11eJTh B Module, Class M Object.

B Monyie Module ecTb MeTO]| constants, KOTOPBIH BO3BpAlllaeT MacCUB BCEX KOH-
CTaHT, OTIpEe/ICIEHHBIX B cUCTeMe (BKJIIOUasi MMEHA KJIacCOB M MOJIyJIeii). MeTof nesting
BO3BpalllaeT MaCcCUB BCEX BJIOKEHHDIX MOJYJIEH, BUZIMMBIX B JIaHHOM TOYKE [TPOrPaAMMBL.

Meton ak3eMIigpa Module#ancestors Bo3BpallaeT MacCUB BCeX MPEIKOB yKa3aH-
HOTO KJIacca UJId MOJYJIA.

list = Array.ancestors

# [Array, Enumerable, Object, Kernel]

Metoz constants BO3BpalllaeT CIIMCOK BCEX KOHCTAHT, JOCTYITHBIX B JIaHHOM MOJLY -
Jie. BriiogaioTest TakiKe ero mpeiku.

list = Math.constants # ["E", "PI"]

Merton class_variables BO3BpalllaeT CIIMCOK BCeX ITePEMEHHBIX Kjlacca B JaHHOM
KJlacCe 1 €ero CcylieprJjaccax. MBTOI[ included_modules BO3BpallaeT CIIMCOK MOI[yJIteI,
BKJIIOYEHHBIX B KJ1aCC.

class Parent

@@varl = nil
end

class Child < Parent
@@var2 = nil
end

listl = Parent.class_variables # ["@@varl"]
list2 = Array.included_modules # [Enumerable, Kernel]

Mertonb! instance_methods U public_instance_methods Kjlacca Class — CHHOHUMBI,
OHM BO3BPAIIaOT CITMCOK OTKPBITBIX METOIOB 9K3EMILIAPA, OTIPE/ICTCHHBIX B KIacce. Me-
TOHbIprivate_instance_methodsI{protected_instance_methodsBeﬂche6ﬂaHaﬂ0rHQ-
HO. JI1060#i 3 HUX TIPUHUMAET HeOOS3ATENbHBIN OYIEBCKIH TTapaAMeT, O YMOTIAHUIO
paBHbII'/JI true; €CJIiM €T0 3Ha4YeHre paBHO false, TO CYIIEPRJIACChI HE YYUTbIBAIOTCS, TaK YTO
CITMCOK TI0JIYYa€TCA MEHDBIIIE.

nl = Array.instance_methods.size # 121
n2 = Array.public_instance_methods.size # 121
n3 = Array.private_instance_methods.size # 71
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nd = Array.protected_instance_methods.size # 0
n5 = Array.public_instance_methods(falsee).size # 71

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

B kisacce Object ecTb aHAJOTMYHbIE METO/IbI, IPUMEHSIONNECS K 9K3EMILIpaM
(smuctunr 11.17). MeTtos methods BO3BpalllaeT CIIMCOK BCEX METO/IOB, KOTOPbIE MOXK-
HO BbI3bIBATh Jid JIJAHHOTO 00beKTa. MerTon public_methods BO3BpalaeT CIIMCOK OT-
KPBITBIX METO/IOB 1 IPUHUMAET TTapaMeTp, PaBHBIN 110 YMOJYAHUIO true, KOTOPBIN I0O-
BOPUT, HY>KHO JIN BKJIIOYATh TaKKe METO/IbI CYTIepPKIAcCcOB. MeTobl private_methods,
protected_methods M singleton_methods TOXe MPUHUMAIOT TAKOW MapameTp.

NMuctuer 11.17. OTpaxeHUe U IEepPEeMEeHHBEe DK3eMIdpa

class SomeClass

def initialize

@a = 1
@b = 2

end

def mymeth
#...

end

protected :mymeth

end

x = SomeClass.new

def x.newmeth

#
end
iv = x.instance_variables # ["eb", "@a"]
p x.methods.size # 42
p x.public_methods.size # 41
p x.public_methods(false).size # 1
p X.private_methods.size # 71
p x.private_methods (false).size # 1
p x.protected_methods.size # 1
p x.singleton_methods.size # 1

Ecmm Bu1 pa60TaeTe C Ruby YK€ HECKOJIbKO JIET, TO 3aMETUTE, YTO 3THU METO/IbI HE-
MHOTO U3SMEHMJINCD. Tenepb apaMeTphl 110 YMOJYaHUIO PaBHBI true, a HE false.

IHoMKHYECKME MEXAHM3MBI
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11.3.9. MpocmoTp cTeka BbI3OBOB

And you may ask yourself:
Well, how did I get here?*
Talking Heads, «Once in a Lifetime»

MHorza HeoOXOAUMO 3HATh, KTO BbI3BaJ METOA. JTa MH(MOPMAIUS [10JI€3Ha, eCJII, Ha-
IIprUMeEp, IMMPON301IJIO HEUCITPABUMOE UCKJIIOYEHUE. MeTOI[ caller, OHpelIeJIeHHbII?I B MO-
JlyJie Kernel, 1aeT OTBET Ha 9TOT Bonipoc. OH Bo3BpaliiaeT MacCUB CTPOK, B KOTOPOM Iep-
BBII 9JIEMEHT COOTBETCTBYET BbI3BaBIIIEMY METO/Y, C]IeI[y'IOH_[I/IfI — METO/1Y, BbI3BaBIIEMY
9TOT METO/I, U T.[I.

def funcl

puts caller[0]
end

def func2
funcl
end

func?2 # IleuaTaercsi: somefile.rb:6:in 'func2'

Crpoka numeet hopmar «daiimcTpokas nim «Hailr;,cTpoka B METOZE>.

11.3.10. MOHUTOPUHT BbINOSIHEHMS NPOrPaMMbl

ITporpamma Ha Ruby MokeT coietuTh 32 COOCTBEHHBIM BBITIOJTHEHIEM. Y 3TOH BO3ZMOXK-
HOCTHU €CTh MHOTO TIPUMEHEHWI; MHTEPECYIOIUICS YUTAaTeTh MOKET 3arJIsTHyTh B MC-
XOJIHBIE TEKCTBI TPOrpaMM debug. rb, profile.rb U tracer.rb. C ee TOMOINIBIO MOXKHO
Jaxe co3aath GUOIMOTEKY /IS «[TPOEKTUPOBAHUS 10 KOHTpakTy» (design-by-contract,
DBC), xors HanGoiee MOIyJIIpHasd B JaHHBII MOMEHT OUOIMOTEKA TAKOTO PO 9TUM
CPE/ICTBOM HE MTOJIb3YeTCH.

WutepecHo, 9To 9TOT (hOKyC peannsoBan 1eaukoM Ha Ruby. Mbr monbsyemcst me-
TOJIOM set_trace_func, KOTOPBIN MTO3BOJISIET BbI3BIBATH YKA3AHHBIN GJOK TIPY BO3HUK-
HOBEHUHU 3HAYUMBIX COOBITHI B XOJ€ MCIIOJHEHUS IPOrpaMMbl. B cripaBouHOM pyKo-
BOJICTBE OIIUCBIBACTCA TIOCJIE0BATEIHOCTD BI30BA set_trace_func, IOITOMY 3/1€Ch MBI
OTPAHUYNMCS TIPOCTBIM ITPUMEPOM:

def meth(n)
sum = 0
for 1 in 1..n
sum += 1
end
sum
end

" U zagaents cebe BOpoc:
Kaxk ke g okasaicsa 3gech?
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set_trace_func(proc do |event, file, line,
id, binding, klass, *rest|
printf "%8s %s:%d %s/%s\n", event, file, line,
klass, id

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

end)

meth(2)

OTMmeTuM, 4To 31€Ch COOMIOIAETCS CTaHAAPTHOE COMJIAUIEHHE O 3aKJII0YEHUU MHO-
TOCTPOYHOTO BJI0KA B OTIepaTopHble CKOOKM do-end. Kpyribie cKoOKH 00s3aTeTbHbI 13-
32 0COOEHHOCTEH CHHTaKCHYeCKoro aHamusaTopa Ruby. MosxkHO Gblo Obl, KOHEUHO,
BMECTO 9TOTO MOCTABUTH (DPUTYPHBIE CKOOKHM.

Bot uTo Gyzer Hameyatano B pesyJ/ibTaTe BBIIOJIHEHUS STOTO KOJIA:

line prog.rb:13 false/

call prog.rb:1 Object/meth
line prog.rb:2 Object/meth
line prog.rb:3 Object/meth
c-call prog.rb:3 Range/each
line prog.rb:4 Object/meth
c-call prog.rb:4 Fixnum/+
c-return prog.rb:4 Fixnum/+
line prog.rb:4 Object/meth
c-call prog.rb:4 Fixnum/+
c-return prog.rb:4 Fixnum/+
c-return prog.rb:4 Range/each
line prog.rb:6 Object/meth
return prog.rb:6 Object/meth

C 2TUM METO/IOM TECHO CBSI3aH METOJ] Kernel #trace_var, KOTOPBII BbI3bIBACT yKa-
3aHHBIN OJIOK IPU KaXKIOM TIPUCBANBAHUY 3HAYEHUS TII00AIBHON MIePEMEHHOM.

[Ipeamnosokum, 9TO BaM HYKHO M3BHE ITPOTPACCHPOBATH BBITIOJHEHNE IIPOTpPaM-
MBI B IIeJISTX OTAaAK M. [Iporite BCero BOCTOMb30BaThCS /7St 9TOTO GHOIHOTEKON tracer.
[Tyctb umeercs cieyionias nporpaMma prog. rbo:

def meth(n)

(1..n).each {li] puts 1}
end
meth(3)

MoxHo 3allyCTUTD tracer U3 KOMaH/THOI CTPOKMU:

Q

% ruby -r tracer prog.rb

#0:prog.rb:1::-: def meth(n)
#0:prog.rb:1:Module:>: def meth(n)
#0:prog.rb:1:Module:<: def meth(n)
#0:prog.rb:8::-: meth(2)
#0:prog.rb:1:0bject:>: def meth (n)
#0:prog.rb:2:0bject:-: sum = 0
#0:prog.rb:3:0bject:-: for i in 1..n
#0:prog.rb:3:Range:>: for i in 1..n

] ]389]
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#0:prog.rb:4:0bject:-: sum += i
#0:prog.rb:4 :Fixnum:>: sum += 1
#0:prog.rb:4 :Fixnum:<: sum += 1
#0:prog.rb:4:0bject:-: sum += 1
#0:prog.rb:4:Fixnum:>: sum += i
#0:prog.rb:4:Fixnum:<: sum += 1
#0:prog.rb:4:Range:<: sum += i
#0:prog.rb:6:0bject:-: sum
#0:prog.rb:6:0bject:<: sum

[Iporpamma tracer BHIBOAUT HOMED MOTOKA, UMsT (haiisia 1 HOMEP CTPOKH, UMsT KJIac-
ca, TUI COOBITHST U MCTIOMHIEMYIO CTPOKY UCXOJIHOTO TEKCTa TPACCUPYEMOil Tporpam-
MbI. BBIBAIOT CJIEYIONIIE TUITBI COOBITHIL '-' — MCIOJHSETCS] CTPOKA UCXOIHOTO TEK-
cra, '>' — BBI30B, '<' — BO3BpAT, 'C' — KJacc, 'E' — koHell. (Ecim BB aBTOMaTHYCCKH
BKJIFOUUTE 3Ty OUOINOTEKY C TIOMOIIBIO TIEPEMEHHOI OKPYsKEHUST RUBYOPT MJIM KaKUM-
TO UHBIM CIIOCOOOM, TO MOKET OBITH HATIEYaTaHO MHOTO TBHICSIY CTPOK. )

11.3.11. O6xop npocTpaHcTBa 00LEKTOB
Cucrema ucnosrennst Ruby no/kia otesiexknBath Bee M3BeCTHBIE 0OBEKTHI (XOTS GBI
JUISE TOTO, 4TOOBI yOpaTh Mycop, KOr/ia Ha 00beKT GOJIbINe HET CChIIOK). MTHGopMatuio
0 HUX MOJKHO TOJIYYUTH C TIOMOII[bIO METO/Ia Object Space. each_object.

ObjectSpace.each_object do |obj]

printf "%20s: %s\n", obj.class, obj.inspect

end

Ecuii 3a1aTh KJ1acc WM MOJLYJIb B KaUueCTBe IapaMeTpa each_object, TO GYIyT BO3-
BPAIIEHBI JIUITb OOBEKThI YKA3aHHOTO THTIA.

MoyJib ObjectSpace TOJIE3EH TAKKE [IJIsT ONMPEAETCHIS YUCTUIIBIIINKOB 0OBEKTOB
(cMm. paznen 11.3.14).

11.3.12. O6paboTKa BbI30BOB HECYLLECTBYIOLIMX METO/0B

Wnorga ObIBAIOT II0JIE3HBI KJIACCHI, OTBEYAIOIINE Ha BbI3OBbI IPOU3BOJIBHBIX METOIOB.
Hanpumep, ast Toro 4to6b6l 00epHYTH 00pAIeHUsT K BHEIIHUM IIPOrPaMMaM B KJacce,
KOTOPBIiI IpeCTaB/IseT KasKI0oe Takoe oOpalleHre Kak BbI30B METO/Ia. 3apaHee HMeHa
BCeX ITPOTPaMM BBI HE 3HAETE, TI03TOMY HaIMCcaTh OIIPe/IeICHUS BCEX METO/IOB IIPU CO-
37aHUN KJjacca He IIOJIyYUTC. Ha momorb IIPUXOAUT MeTOJ Object#method _missing.
Ecin 06bexT Ruby mosyuaer coobienne it MeTozia, KOTOPbIil B HEM He pealn30BaH,
TO BbI3bIBAETCSI METO/l method_missing. DTUM MOKHO BOCIIOJIb30BAThCS JIJIS1 IIPEBpallle-
HUS OIUMOKK B 0OBIYHBII BbI30B MeToza. PeajmsyeM Kiacc, 06epThIBAOIINN KOMaH/IbI
OTIEPAITUOHHOU CUCTEMBI:

class CommandWrapper
def method_missing(method, *args)
system(method.to_s, *args)

end

end
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cw = CommandWrapper.new
cw.date # Sat Apr 28 22:50:11 CDT 2001
cw.du '-s', '/tmp' # 166749 /tmp

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

ITepsobiii napameTp MeTo/a method_missing — MM$ BbI3BAHHOIO MeToza (KOTOpoe
He yaanoch Haiitn). OcTaJbHbIe TapaMeTphbl — BCE TO, YTO OBIIO MEPEaHo TPY BbI30-
B€ 9TOTO METO/IA.

Ecui HarcaHHast BAMU peasinsalius met hod_mi ssing He X04eT 06pabaThIBATh KOH-
KPETHBII BbI30B, OHa JI0JI’KHA BBI3BaTh super, a He BO30YK/IaTh HCKIoueHre, Toraa Me-
TO/BI method_missing B CyMepKIACCax MOJYIAT BOZMOKHOCTD PAa306paThCs ¢ CUTYAIH-
eil. B koHeyHoM cuete Oy/ieT BbI3BaH method_missing, OMPeEJEHHBIN B Kacce Object,
KOTOPBII U BO30Y/IUT UCKJIIOYEHHE.

11.3.13. OTcnexuBaHue U3MeHeHUiA B onpeaeieHun Knacca uam o0bekTa
A 3auem, cobcTBerHO? KOMY MHTEpPECHBI H3MEHEHMsI, KOTOPBIM MOABEPTaJICst KJIacc?

OpHa BO3MOsKHAS TPUYMHA — JKeJIAaHUE CJIE/INTh 32 COCTOSTHUEM BbITIOJIHIEMOM TTPO-
rpammbl Ha Ruby. BeITh MOKeT, Mbl peasyeM rpadudecKuii OTIa 4uK, KOTOPBII 101
JKeH OOHOBJIATH CIIMCOK METOOB, I00aBJISEMbBIX <HA JIETY>.

ﬂpyraﬂ pUYrHa: Mbl XOTUM BHOCUTDH COOTBETCTBYIOIIINE N3MCHECHUS B leyrI/Ie KJac-
cbl. Hanipumep, Mbl paspabarbiBaeM MOJIYJIb, KOTOPbIil MOSKHO BKJIIOUUTD B OIPEIeIeHIe
no60ro knacca. C MOMEHTA BKJIIOUYEHHUs Oy LyT TPACCUPOBAThCs JII00bIe 00paIleHus K Me-
TOJIaM 3TOTO KJacca. YTo-TO B 9TOM pPoJIe:

class MyClass
include Tracing

def one
end

def two(x, V)
end

end
m = MyClass.new

m.one # BeI3BaH MeTOI one. IlapaMeTphl
m.two (1, 'cat') # BeizBan MeTon two. IlapameTps = 1, cat

On JOJIZKEH pa6OTaTb TaKyKe [JI BCEX MMOJKJIACCOB TPACCUPYEMOTO KJracca:
class Fred < MyClass

def meth(*a)
end

end

Fred.new.meth(2,3,4,5) # BEBBaH MeTon meth. IlapameTrpe = 2, 3, 4, 5

BoamorkHas peanmsarust Takoro MofyJis mokaszana B quctunre 11.18.
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IHoMKHYECKME MEXAHM3MBI

JncTuHr 11.18. Tpaccupyouuii MORYIb
module Tracing
def Tracing.included(into)
into.instance_methods (false).each { |m]|
Tracing.hook_method(into, m) }
def into.method_added (meth)
unless @adding
@adding = true
Tracing.hook_method(self, meth)
@adding = false
end
end
end

def Tracing.hook_method(klass, meth)
klass.class_eval do
alias_method "old_#{meth}", "#{meth}"
define_method (meth) do |*args]

puts "BeizBan MeTon #{meth}. Iapamerpn = #{args.join(', ')}"
self.send("old_#{meth}", *args)
end
end
end

end

class MyClass
include Tracing

def first_meth
end

def second_meth(x, vy)
end
end

m = MyClass.new
m.first_meth # Bus3Ban Mmeron first_meth. IapameTps =
m.second_meth (1, 'cat') # Bu3Ban MeTom second_meth. IlapameTpn = 1, cat

B atom xoze nBa ocHoBHBIX MeToza. [IepBbIi, included, BbI3bIBAETCA MIPU KAXKIOM
BCTaBKe MOJYJIsI B Kyracc. Haitma Bepcust iesiaeT iBe Belu: BbI3bIBA€T MeTO/ hook_method
JUIA KaXKJ0To0 METO/1a, yoKe OIPe/IeJIeHHOTO B 11eJIeBOM KJlacce, M BCTaBJISIET Olpeielie-
HEe MeTo/a met hod_added B 9TOT KJjacc. B pesyibrare ir060ii 106aBIEHHBII MO35Ke Me-
TOZ TOKe GyIeT 0GHAPYIKEH U JIJIsT HEeTO BBI3BAH hook_method.

Cam meToj1 hook_method pabortaer mpsiMosinHeiiHO. TIpu 106aBIeHUE METO/IA EMY
cpa3y Ha3HavyaeTcd CUHOHUM old_name. VICXOMHBIN METO/ 3aMeHIETCS KOJIOM TPaCCU-
POBKU, KOTOPbIY BBIBOJIUT UM U ITapaMEeTPhl METO/I, a 3aTeM BBbI3bIBACT METOJI, K KOTO-
pomy ObLI0 OGpalleHHe.
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O6paTI/ITe BHUMaHN€ Ha UCII0JIb30BaHNe KOHCTPYKIINM alias_method. Pabotaer ona
MOYTH TaK K€, KaK alias, HO TOJBKO [IJIT METOIOB (/Ia M caMa SIBJISETCS METO/IOM, a He
KJTIOUEBBIM CJIOBOM ). MOKHO 6bL10 OBl 3aIICATh 9Ty CTPOKY MHaye:

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

# Eme mBa crocoba 3ammucaTb 3Ty CTPOKY. . .

# CUMBOJIH C MHTEPIIOJSIMEN :
alias_method :"old_#{meth}", :"#{meth}"

# IlpeobpazoBaHMe CTPOK C IMIOMOMBIO CO_Sym:

alias_method "old_#{meth}".to_sym, meth.to_sym

Yro6bl 00HAPYKUTH 0OABJIEHIE HOBOTO METO/A KJIACCa B KJIACC WU MOLYJIb, MOKHO
OTIPe/IeJINTh MeTOJ] KJlacca singleton_method_added BHyTpH AanHoro Kiacca. (Hamomanm,
YTO CUHIVIETHBII METOZ B 3TOM CMBbICJIE — TO, YTO MbI OOBIUHO HA3bIBAEM METOLOM KJIacca,
IOCKOJIBKY Class — 9TO 00BEKT.) ITOT METO/I OIIPe/ieieH B MOLyJIe Kernel ¥ 110 yMOJIYa-
HUIO HUYETO HE JIe1aeT, HO Mbl MOKEM IIEPEOIPEIETUTD €T0, KAK COYTEM HYKHDIM.

class MyClass

def MyClass.singleton_method_added (sym)
puts "IobaBnen Merorn #{sym.to_s} B kjacc MyClass."
end

def MyClass.methl
puts "4 methl."
end

end

def MyClass.meth2

puts "A g meth2."
end
B pesyuisraTe BeIBoUTCS caemyionias nHopMaIus:
Iobasnen mMeron singleton_method_added B xmacc MyClass.
Iobasnen meron methl B xjmacc MyClass.
IobaBnen Merom meth2 B kjmacc MyClass.

Otmernm, uyTo haKTUIECKT 7106aBJICHO Tpu MeTo/ia. BO3MOKHO, 3TO TIPOTUBOPEUUT
BalllUM OKHIAHUAM, HO METO/I singleton_method_added MOXET OTCJIEIUTH 1 IIO6aBJIe-
Hue camoro cebd.

MeTton inherited (U3 Class) UCIOJIB3YeTCS IPUMEPHO Tak ske. OH BbI3bIBAETCS B
MOMEHT CO3IaHU TIOJIKJIacca.

class MyClass

def MyClass.inherited(subclass)
puts "#{subclass} HacmemyeTr MyClass."
end

INNNENED

IHoMKHYECKME MEXAHM3MBI

end

class OtherClass < MyClass
#

end

# BuBomuTcs: OtherClass macnemyer MyClass.

MOJKHO TaksKe CJEUTh 3a 0OaBJIEHUEM METO/IOB SK3EMILISIPa MOYJIST K OOBEKTY
(c moMomTbio MeToa extend). [Ipm KakIOM BBITIOJTHEHUN extend BBIZBIBAECTCS METOT
extend_object.

module MyMod

def MyMod.extend_object (obj)
puts "Pacmmpsiercss obwekT id #{obj.object_id}, knacc #{obj.class}"

super
end
#

end

x = [1, 2, 3]

x.extend (MyMod)

# BHBOOMTCS:

# Pacmupsiercss obbexT id 36491192, xmacc Array

O6paH_[eHI/Ie K super HeO6XOZ[I/IMO JJIA TOTO, I-ITO6]':)I MOr OTpa6OTaTb I/ICXOZ[HBIIL/'I Me-
TOJ extend_object. ITO HAIIOMUHAET IIOBeJeHIE METO/[a append_features (CBL pas-
nen 11.1.12); nanublii METOJI TOJAMTCS TaKKe JIJIsI OTCJAEKUBAHUS UCITOJb30BAHUS MO-
Iy JIei.

11.3.14. OnpepeneHne YUCTUNLLUMKOB ANt 00BLEKTOB

V kmaccoB B Ruby ectb KOHCTPYKTOPBI (METO/BI new U initialize), HO HET JECTPYK-
TOPOB (METOA0B, KOTOPbIE YHUUTOKAIOT 00beKTh). OObsICHSAETCS 9TO TeM, uTo B Ruby
IPUMEHSIETCS A/ITOPUTM IIOMETKH U yAaJeHus: 00bEKTOB, Ha KOTOPBIE He OCTAIOCh CChI-
Jok (cO0pKa Mycopa); BOT IOYeMY JeCTPYKTOP IIPOCTO He UMEET CMBICIIA.

Onnako Tem, KTo mepexoaut Ha Ruby ¢ Takux si3bikoB, kak C++, 3T0T MeXaHU3M
IPEACTABILETCS HeOOXOAUMBIM — YaCTO 33/Ia€TCA BOIIPOC, KaK HAIIMCATh KO/ OYUCTKU
YHUUTOKAEMbIX 00beKTOB. IIpOCTOil OTBET 3BYYNT Tak: HEBO3MOKHO C/eJIaTh 9TO Ha-
nexno. Ho MOJKHO HalmcaTh KO, KOTOPbI OyAeT BbI3bIBAThCS, KOraa COOPIIMK MYCO-
pa YHIYTOKAeT OObEKT.

a = "hello"
puts "Ins cTporu 'hello' UL obbekTa pasBed #{a.id}."
ObjectSpace.define_finalizer(a) { |idl| puts "Vuuuroxkaercs #{id}." }

puts "Hewero ybuparb."
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GC.start
a = nil
puts "llcxomoHasl CTPOKa - KaHOUOaT Ha POk Mycopa.'"
GC.start

OOI 1 guHammudeckue mexaHmnamel 8 Ruby

ITOT KOJI BBIBOJIUT CJIEIYIOIIIEE:

IOns cTtpoku 'hello' UIO obmexkTa paBeH 537684890.
Heuero ybmpaTs.

llcxomHast CTPOKa - KaHAUOAT Ha POJIb MyCcopa.
VandToxRaeTcss 537684890.

[TomyepkHeM, YTO K MOMEHTY BbI30BA YMCTUJIBITITKA 0OBEKT yoke (haKTHIeCKH YHUY-
tosxeH. ITombITKa MpeobpasoBaTh UAEHTU(MUKATOP B CCHLIKY Ha 00BEKT C TIOMOIIBIO Me-
TOJZla ObjectSpace._id2ref HpuUBeAET K UCKJIIOYEHUIO RangeError C COOOIIEHUEM O TOM,
YTO BbI IIBITAETECH BOCIIOJIb30BATHCSA YHUUTOKEHHBIM OOBEKTOM.

Nwmeiite B Buy, uto B Ruby 1puMensiercss KoHcepBaTUBHBII BapuaHT COOPKHM MyCO-
pa 1o aTOPUTMY IMOMETKU U yaanenus. Het rapantuu, uto 106011 06BeKT 6yI[eT y6paH
J1O 3aBEepIICHUA IPOrPpaMMbl

OpnHako Bce 3TO MOKET OKa3aThCsl M HEHY>KHBIM. B Ruby CYIIIECTBYET CTUJIb ITPO-
rpaMMUPOBaHI, B KOTOPOM [IJII MHKATICYJIATNN paboTbl ¢ pecypcamMu CrysKat OJIOKMU.
B komnre 6710ka pecypc 0CBOOOKAAETCS, U KU3HD [IPOLOJIKAETC O€3 IIOMOIIU YHCTUIIb-
IHHKOB.PaCCMOTpHM5HaHpHMEp,6HOQHyK)®0pNQIMETOHaFile.open

File.open("myfile.txt") do [filel
linel = file.read
#

end

3nech B 6JI0K neperaeTcs 0OBEKT File, a 110 BBIXOJE U3 OJIOKA haiin 3akpwiBaercs,
MIPUYEM BCE ITO JIETTAETCST ITO/I KOHTPOJIEM MeTo/1a open. DYHKIIMOHATBHOE TIOJMHOKEC-
TBO METOJIa File.open Ha yricToM Ruby (ceituac ator Merox paan appekTuBHOCTH Ha-
nucan Ha C) MOr/Io Obl BBITJISETD TAK:

def File.open(name, mode = "r")
f = os_file_open(name, mode)
if block_given?

begin
yield f
ensure
f.close
end
return nil
else
return f
end
end

Mbr ipoBepstem Hasmune 6s10ka. Eciiu 60K Obl1 nepejia, TO Mbl BBI3bIBAEM €T0,
nepeaaBast OTKPBITBIN (aii. [Jemaercs 5T0 B KOHTEKCTe 0/10Ka begin-end, KOTOPBIH ra-
paHTUpyeT, 4To haila OyAeT 3aKphIT 0 BBIXO/e U3 GJI0KA, ake ecu TPOU30H/eT Hc-
KJIIOYECHHE.
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3aknoyeHre

11.4. 3aknoyeHue

B 10ii T1aBe 6bLIM TIPUBEICHBI TPUMEPDI UCIOJIb30BAHUsT GOJIee COKHBIX 1 JIAKe IK-
3ornyeckux MexaamaMoB OOII, a Takke penieHNs HEKOTOPbIX PYTUHHBIX 3aj1a4. Mbl
BU/IEJIH, KaK Peasin3yloTCd HEKOTOpble NaTTepHbl TpoekTupoBanud. [losnakomuinco
mbI 1 ¢ APT orpakenust B Ruby, mpogeMoHCTpUpOBaIH Psiji MHTEPECHDBIX CJIEICTBUN U~
HaMUYeCKON Tprpo/bl Ruby 1 HEKOTOpBIE TPIOKM, BO3MOKHBIE B ITHAMHUYECKOM SI3BIKE.

[Tpumo Bpems BepHyTbhCs B peanbHblii Mup. Beap OOII — He camortiens, a Bcero
JIUIIB CPEJICTBO JAOCTIKeHNS Ieqn. [locmeHss ke 3akrodaeTcs B HamncaHnu agdex-
TUBHBIX, 6€30TMMOOUHBIX 1 Y0OHBIX JIJIST COTIPOBOKIACHUST TIPUIIOKEHU.

B coBpeMEHHOM OKPY/KEHUN TAKUM MTPUIIOKEHUSIM TacTO HEOOXOIMM rpaduiecKuii
nnrepdeiic. B riase 12 Mbl paccMoTpuM cozanne rpadhudecknx MHTepGencoB Ha sI3bI-
ke Ruby.
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Hem nuuezo xyace uemxozo o6pasa neuemroi uoeu.
Ancenv Adamc

Het cMbIciia OTpHULIATh, YTO MBI KUBeM B Bek rpadudeckux unarepdeiicos (I'M). B 060-
3pUMOM OyyIeM TOT WM WHOI B/ rpadudeckoro wHTepdeiica ctaHeT OCHOBHBIM
CII0COO0M B3aUMO/IEHCTBYS ¢ KOMITBIOTEPAMU.

A He aymalo, YTO KOMaH/IHAS CTPOKA HE TEPEKUBET CIEyIoNiee AecATUIeTHe — y
Hee ecTbh cBOe MecTo B Mupe. Ho faske 3axopenesibie Xakepsbl IIPEKHUX JIeT (TIPeInodn-
TaloIie KOMaHIY cp -R MePeTacKUBAHUIO (ANiJIOB MBINIKOIT) BCe-TaKU HE MTPOYb BOC-
nmoab3oBathest [V, koraa aTo ommpaBaaHHoO.

Opmako y rpaduyecKoro mporpaMMUPOBAHUST €CTh CBOU CJIOKHOCTH. [J1aBHas mpo-
6J1eMa, KOHEYHO, COCTOUT B TOM, YTOOBI OIPE/ICUTh, KaK JOJKEH BBITIAACTD YA0OHbII
nHTepdeiic K mporpamMmme; pyu MPOEKTUPOBAHUT UHTEPGENCOB KapTUHKA He BCET/Ia 3a-
MEHSIET TBICSAUY CJIOB. B TOI KHUTE MBI He MOYKEM YZIeJIUTh BHUMAHNE TAHHOMY aclieK-
Ty, BCE-TaKU HAIlIa TeMa — He 9PrOHOMUKA, HEe ICTETUKA U He TICUXOJIOTHSI.

Bropast oueBmHas mpobiema B TOM, 4TO rpadhudeckoe porpaMMIPOBAHIE CIOK-
Hee. Hajio yauteiBaTh opmy, pasmep, MOJOKEHNE W TTOBEIEHUE BCEX HAXOATIUXCS Ha
9KpaHe 2JIEMEHTOB YIIPaBJICHU, KOTOPBIMUA MOKHO MAaHUITYJIUPOBATDH € IIOMOIIBIO MBI-
Y ¥ KJIABUATYPBL

TpeTbst TPYIHOCTD 3aKII0UAETCS B CIEAYIONIEM: HA PA3JINYHBIX IIaT(opMax mpej-
CTaBJIEHUSI O TOM, UTO TAKOE OKOHHAsT CHCTEMA U KaK OHA JIOJIKHA OBITh PeaIi30BaHa, Cy-
MIECTBEHHO PAa3HsITCst. YTOObI B IOJTHON MepE OIIEHUTD 3TO PACXOKIEHIE, HY/KHO HMETh
OMBIT pabOTHI B Pa3HBIX CHCTEMaX. MHOTHE TIPOTPAMMUCTBI MBITATINCH CO3IaTh KPOCC-
raTopMeHHbIE MHCTPYMEHTBI M OOHAPYIKIJIH, YTO UMEHHO ¢ HECTBIKOBKOIT Tpaduuec-
KX MHTEP(hENCcOB CIPABUTHCS TPY/IHEE BCETO.

ITa riaBa He MOMOJKET BaM B Pa3pellieHN BbIIIEHA3BAHHBIX MTPo6aeM. MakcumymM,
YTO 51 MOTY CZIeJIaTh, — IPEJIOKUTH OU€Hb KPATKOE BBEJCHNE B HECKOIBKO MOITYJISTPHBIX
rpaduueckux cucrem (B TOi Mepe, B KaKoit oHI oTHOCSTCst K Ruby), a Takske HECKOJIb-
KO COBETOB U HAOJIIOJICHUIA.

Bosbuias yacth riassl nocssiiena oubmmorexkam Tk, GTK+, FOX u Qt. Benuku
MIAHCHI HA TO, YTO Y BAC BOSHUKHET BOIPOC: <A 1ouemy 371ech HeT (MTO/ICTaBbTE UMSI CBO-
eit mobumoit 6ubInoTEK™)?>

[Tpuunn Heckosbko. [Ipeskie Bcero aTo orpaHn4eHHOCTh MECTA: BCE JK€ KHUTA T10-
CBSIIIIeHA He TOJIBKO rpacdudeckuM nHTepdeiicam. /[pyras mpuymHa 3aKIi09aeTcs B TOM,

Ruby/Tk T [s7)

YTO JIJIST Ballleld CUCTEMBI MOTYT OBITh ellle He HallucaHbl IPUBA3KKE K Ruby (1 B Takom
cJIy4ae Mbl IPU3bIBaeM Bac 9TUM 3aHATbed). Y nakonel, He Bce rpaduyeckue HHTEP-
(beiicol «paBHBI». MBI IOIBITATMCH PACCKA3ATb O CAMBIX BaKHBIX U 3PEJIbIX, & OCTAJIb-
HBIE TOJIBKO YIIOMSHYJIN.

12.1. Ruby/Tk

Caoumu kopusamu Tk yxoaut B ganexuit 1988 roj, eciiu cuurarth v 1peaBapuTebHble
Bepcuw. JloJIroe BpeMst 9Ta CUCTeMa CUNTAIACh CIyTHUKOM si3bika Tcl, Ho BOT yike He-
CKOJIBKO JIET KaK OHA MUCIIOJIb3YETCsI ¥ ¢ IPYTUMU sI3bIKaMH, B ToM uncie Perl u Ruby.

Eci 661 y Ruby 6611 «poaHOii> rpaduueckuii nHTepdeiic, HaBepHoe, UM cTaJl Obl
Tk. B Hacrosiiee BpeMst OH Bce ellle MUPOKO PACIPOCTPAHEH, a B HEKOTOPBIE UCTPU-
6ytusbl Ruby BXoauT B 60J1€€ NN MEHEEe TOTOBOM BHJIE.

S ynomstayat o Perl we 3pst. Tlpussisku Tk k Ruby u Perl moxosxu sacrosnbko, 410
mobas undopmaius o Perl /Tk npumennma u k Ruby/Tk. B 910ii cBsi31 cTOUT yioMsi-
HyTh Kiury Haucu Yo (Nancy Walsh) «Learning Perl/Tk».

12.1.1. 0630p

B 2001 romy Tk 6bL1, HaBepHOE, CAMBIM TIOMYJIIPHBIM IpaduueckuM uHTEpdEHCcOM st
Ruby. On 6b1T TIEPBBIM 1 JIOJITOE BPEMsI BXOIMI B COCTAB CTAHIAPTHOTO AUCTPUOYTHBA
Ruby. Ceituac oH, mosastyii, He Tak pacrpoCTPaHEH, HO BCE €Ille MUPOKO TIPUMEHSIETCH.

Kro-to ckaxer, uto Tk yxe ycrapes. Te, KoMy HpaBATCS 00bBEKTHO-OPUEHTHPOBAH-
Hble uHTEPGENCH, OYIYT UM HEMHOTO pa3odapoBaHbl. HO eCTh U IOCTOMHCTBA: MIHPO-
Kast M3BECTHOCTD, MEPEHOCUMOCTD U CTAOMIBHOCTD.

JIroboe npusoxerne Ruby/Tk 10/KHO 3arpysuTh paciiipeHue tk, BBITTIOJHIEB 1-
peKkTuBy load tk. [lanee unrepdeiic IpuIoKEeHUS CTPOUTCS I109TAITHO, HAYMHAS C TOTO
WJIM MHOTO KOHTEHHEPA, B KOTOPBIH TOMEIIAIOTCS OT/e/IbHbBIC 3JIeMEHTBI YIIPABJICHUSL.
B KoHI1e BBIOJIHAETCS BBI30B METO/IA Tk .mainloop, B KOTOPOM 06pabaThIBAIOTCS COOBI-
THS: TIepEeMEIeHIS MBIIIH, HAKATUSA KHOTIOK U T. /1.

require "tk"

# TNomroToBKa MHTepderca MNPUIIOKEHUS . . .

Tk.mainloop

Kaxk 1 B 6OJIBIIMHCTBE OKOHHBIX CHCTEM, rpaduecKue aJieMeHTbI yIpaBieHus B TK
Ha3BIBAIOTCS GuUONCemami. BUIKETbI TPYIITUPYIOTCS ¢ TOMOIIbI0 KOHTeHHepoB. KoH-
TeliHep BEPXHEro YPOBHS HAa3bIBAeTCS KOPHEBbIM. SIBHO 3a/1aBaTh KOPHEBOI KoHTeliHED
He Bcerjia 00s3aTeIbHO, HO JIyYIlie 9TO C/IeJIaTh.

Kiacenl BUIDKETOB IMEHYIOTCSI TaK, Kak TpuHsITo B Mupe Tk (B Hauase uer mpe-
ukc Tk). Hapumep, BUIKETY Frame COOTBETCTBYET KJIacC TkFrame.

[ToHATHO, 9TO BU/IZKETHI CO3ATOTCST METO/IOM new. [lepBbIil mapameTp orpesiesseT
KOHTEITHep, B KOTOPBIN MTOMEIAETCS BUIPKET; €CJIN OH OTIYIIEH, T0/[pa3yMeBaeTCs KOp-
HEBOH KOHTENHEP.

JlomosrHUTEIbHBIE TApaMETPBI BU/KETa MOJKHO 3a/1aBaTh AByMs criocobamu. [Tep-
BbIil (B ayxe Perl) — nepenars xati, cojiepskaniuii HA3BaHUS U 3HAUEHUST aTPUOYTOB.
(HamomunmM, uto B Ruby mipu niepeaue xatira mocjie [THIM WK €[AHCTBEHHBIM [TaPaMET-
poMm burypHbie CKOOKU MOKHO OITyCKATh).
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my_widget = TkSomewidget.new( "borderwidth" => 2, "height" => 40 ,
"justify" => "center"

[paduyeckue uHTepdeiics ans Ruby

JIpyroii criocob — nepenarb KOHCTPYKTOPY OJIOK, KOTOPBIi OyeT BBIYUCIEH METO-
JIOM instance_eval. BHyTpu 6JI0Ka MOKHO BBI3BIBATH METOJIbI JIJIST YCTAHOBKU aTpU-
6yTOB BUKeTa (TaKue METObl Ha3bIBAIOTCS TaK ke, Kak camu aTtpulyThl). Mmeiite B
BUJLY, YTO GJIOK BBIYMCJISIETCS B KOHTEKCTE BbI3bIBAEMOI0 OOBEKTa, a He BbI3bIBAIOIIEH
IPOTPaMMbL. TO O3HAYAET, HAIIPUMED, YTO K IIePEMEHHBIM 9K3EMILISAPA BbI3bIBAIOLIETO
oObekTa B 6J10Ke 006panaThes Helb3sl.

my_widget = TkSomewidget.new do
borderwidth 2
height 40
justify "center"
end

Tk IIPEOCTABIAET TPU FeOMETPUUYECKUX MEHE/Kepa JIJI YIIPABJIEHUS OTHOCUTEIb-
HBIM Pa3MEpPOM U PacCIIOIOKEHUEM BU/PKETOB Ha dKpaHe. Haubosee pacrpocTpaHeHHBIH
13 HUX — pack, OCTaJIbHbIE /IBa — grid U place. MeHeZI>Kep grid obJazaeT 6oraTbIMI BO3-
MOJKHOCTSIMU, HO He ¢BOOO/IeH 0T OMOOK; place — CaMblil MIPOCTOM U3 TPeX, OH Tpe6yeT,
4YTOOBI OBbLIN 3a1aHbI AOCOIIOTHBIE KOOP/JMHATHI BCEX PACIIOJIOKEHHBIX BHYTPU HETO BU/L-
JKeTOB. B mpumepax HIZKE MBI 6yI[6M I10JIb30BATHCS TOJIBKO MEHE/[JKEPOM pack.

12.1.2. MpocToe OKOHHOE NPUIoXKEHNe

HpO]IeMOHCTpI/IpyeM OY€Hb IIPOCTOE MPUJTOKEHNE — OKHO, B KOTOPOM BBIBO/IUTCSA TEKY-
Irasd jaaTa. Haunewm ¢ aBaOTO CO3aHmA KOPHEBOTO KOHTeIL/,IHepa root M IIOMECTUM B HE-
o BUJIKET Label.

require "tk"

root = TkRoot.new() { title "Today's Date" }
str = Time.now.strftime("Today is \n%B %d, %Y")
lab = TkLabel.new(root) do

text str

pack ("padx" => 15, "pady" => 10,

"side" => "top")
end

Tk.mainloop

3/1eCh MbI CO3/1aJI1 KOPHEBOI KOHTeHep, chOPMUPOBAJINA CTPOKY /IaThl U CO3/AJIN
MeTKy. B kayecTBe TekcTa, M300paskaeMoro Ha METKe, Mbl 3aa/li CTPOKY str, a YTOOBI
BC€ BBITJISI/IENI0 AaKKYPATHO, BbI3BAJIU METO/ pack, KOTOPOMY CKa3aJii, YTO OTCTYII 110 TO-
PUBOHTAIN JOJIKEH COCTaBISITh 15 mukcesneii, a mo BepTukaan — 10 mukcesneii. Tekct Mbl
MTOTIPOCUJIN OTIEHTPUPOBATH B TPAHUIIAX METKU.
Ha puc. 12.1 nmokasano, Kak BBITJISANT OKHO MPUIOKEHUS.
Kaxk 6b1710 cKa3aHO BBIIIIE, CO3/ATh METKY MOKHO OBLIO ObI 1 TAK:
lab = TkLabel .new(root) do
text str
pack ("padx" => 15, "pady" => 10,
"side" => "top")
end

Ruby/Tk IINEEER

B| Today'spate |[EIENES

Today is
August 10, 2006

Puc. 12.1. IIlpocToe mnpunoxeHue Tk

OKpaHHbIEC eIMHUTIBI U3MepPeHUs (B IPUMepE BbITE MBI X UCTIOJIB30BAIH JIJIS YKa-
3aHNS padx U pady) — 10 YMOJTUAHUIO TTUKCeJN. MOXHO TPUMEHSATH U JAPyTHUe enHN-
1[BI, ecoTu 106aBUTH K uncy cydduke. Torma 3HaYeHre CTAHOBUTCST CTPOKOBBIM, HO TIO-
ckosbky Ruby/Tk Ha 510 HareBaTb, To U Mbl He cTaHeM GeCITOKOUTHCS. JlomycTuMbI
cJemytonue eJIMHUIbI U3MEPEHUS: CAHTUMETPBI (c), MUJLIUMETPBI (m), AFONMBI (i) U
nyHKTHI (p). Bee okasaHHbIe HUKE CIIOCOOBI yKa3aHUsl padx TIPABUJIBHBL

pack ("padx" => "80m")
pack ("padx" => "8c")
pack ("padx" => "3i"

pack ("padx" => "12p")

ATpubyT side B JAaHHOM Cjlydae He JAeT HUYETO, TIOCKOIbKY Mbl YCTAHOBUJIM €rO
3HaueHUE 110 YMOoJYaHuio. Eciin Bbl n3MeHUTE pasMep OKHA, TO TEKCT OCTAHETCH «IIPH-
KJIEEHHBIM»> K BepPXHEil 4acTu Toit 061acT, KOTOPOH TPUHAIEKUT. [Ipyrue BO3MOK-
HbIE 3HaYCHU side: right, left 1 bottom.

VY Meroa pack eCTh U APyrue aTpUGYThI, YIIPABJISIONINE PasMEIleHNEM BUIKETOB
Ha akpane. Mbl paccMOTPHUM He Bce.

Atpubyt £i11 yKasbIBaeT, JOJGKEH JIU BUJKET 3AMOJHSITH BECH BBIIEJIEHHBIN 15T
HEro MPSIMOYTOJbHUK (110 TOPU3OHTANIN W/NUJN TI0 BepTuKaan). /lomycTiumblie 3HaUe-
HUS: X, v, both 1 none (T10 YMOJTYAHUIO none).

ATpubyT anchor «CKPEIUISIET> BUKET ¢ TEMU VJIH WHBIMU CTOPOHAMHE €70 MTPSIMO-
YTOJIbHUKA; [IPX 3TOM IIPUMEHsIeTCsI HOTallMsl «CTOPOH cBeTar. [lo ymosryanuio noapa-
3yMeBaeTcsl 3HaUeHNe center, IPyTHeE JOMYCTAMbIE 3HAYEHUS: 1, s, €, W, e, NW, S, SW.

ATpubyT in YHAKOBBIBAET BUJKET OTHOCHUTEIBHO KOHTEIHEpa, OTJIMYHOTO OT €ro
poautesbekoro. Ilo yMosmyaHuio, KOHEUHO, IPUHUMAETCS POAUTENBCKUN KOHTEHHEP.

ATpubyTbI before U after MO3BOJISAIOT IIPOU3BOJIBHO 3a1aBaTh MOPSIOK YIIAKOBKHI
BU/IKETOB. JTO MOJIE3HO, TIOCKOJIBKY BUJKETBI MOTYT CO3/IABAThCS HE B TOM TIOPSIJIKE, B
KOTOPOM PACIIOJIO’KECHBI Ha 9KpaHe.

B o6mmem, Tk obecrieunBaet 10cTaTOuHy0 rTHOKOCTD TIPH PA3MEICHIY BU/KETOB B
okHe. UuraiiTe 1OKYMEHTAIIMIO 1 9KCIIEPUMEHTHUPYITE.

12.1.3. KHonku

B mo6oMm rpadguueckom nnrepdeiice KHOIKA — OAMH U3 HauboJjee yIoTpeOUuTeIbHbIX
BuzkeToB. Kak u cienosasio oxuznarh, B Ruby/Tk kHolKa npeacTaB