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Kypc nekuiii MICTUTh KOPOTKI TE€OPETUYHI BIJOMOCTI JUIsl O3HAMOMJIEHHS 3
OCHOBaMHU  CTPYKTYpPHOI MeETOAOJIOTii mporpamyBaHHia MoBoro C/C++, 1ii
OOYHUCIIOBAIPHUMU  MOKJIMBOCTSIMH,  KEPYBaHHSAM  TOPSAJKOM  OOYMCIIEHb,
oprasizaii€ro Ta 00poOKOI0 OCHOBHHMX THITIB JJAaHUX, peaji3alieto (HailioBoro oOMiHy
JAHUMU TOLIO, IO CHPHUSAE MOAAIBIIOMY CAMOCTIHHOMY MOTJMOJICHHIO 3HaHb Ta Ha-
BUYOK CTYJICHTIB Y IPOrpaMyBaHHI MOBaMHU BUCOKOT'O PiBHSI.
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BCTYII

Moga nporpamysanHs (aHria. Programming Language) — e mty4yna mosa (cu-
cTeMa IMO3HAaYeHb) Il 3alUCy aJrOpPUTMIB Ta CTPYKTYp AaHUX Yy BIANOBIAHOCTI 0
JICKCUYHUX, CHHTAKCUYHHUX Ta CEMAHTUYHUX TPABUJI, 110 33a0Th 30BHIITHIN BUTIISA
1 A1l mporpamu, sIKy BUKOHY€E €JIEKTpOHHO-00uYHuCIoBaigbHa MamHa (EOM).

3 yacy nosiBu nepimux EOM 06yno cTBOpeHO MOHAaj ABI 3 MOJOBUHOIO THCSY1
PI3HOMaHITHUX MOB NPOrpaMyBaHHA, KUIBKICTh SIKMX IIOPOKY 3poctae. [Ipodeciiini
MIPOrpaMiCTH 3a3BMYail BUKOPUCTOBYIOTh Y CBOiM IMPAKTHUII I€KUIbKAa MOB IIPOrpamy-
BaHHS.

Po6od1oro MOBOIO TiporpaMmyBaHHs TIpU 3aCBOEHHI AUCHHILTIHU «OCHOBU MpO-
rpaMyBaHHs» 00paHO MOMYISIpHY, MOTYXHY 1 3aTpeOyBaHy aNTOpPUTMiYHYy MOBY BH-
cokoro piBHa (MBP) C, ska 3a0e3neuye ¢hopmyBaHHS HaWOLIbII €()EKTUBHOTO Ma-
IIMHHOTO KOy TPOTPaMH, IO JOCATAETHCS MPHUB’SI3KOI0 MOBH J0 CTPYKTYpPH MaM’sITi
Ta pericTpoBoi apxitekTypu EOM.

[omynsipricte MoBu C, SIK yHIBepCaabHOI MOBH IS CTBOPEHHS CY4YacHOTO
nporpamuoro 3ade3nedenHs (I13), Ta moxigHuX Bix HEl MOB mporpamyBaHHs (C++,
C#, Objective-C To110) MIATBEPAKYETHCS TAKOXK BIJOMHUM CBITOBUM KPUTEPIEM — 1H-
nekcom TIOBE (TIOBE Programming Community Index).

OCHOBHI TeMH JUCIHIUTIHU TepeadadaroTh O3HAHOMIIEHHS 3 OCHOBaMH CTPYK-
TypHO1 METOAOJOT1I mporpamyBaHHsi MoBOIO C/C+H++, ii 00UHCIIIOBAaIbHUMU MOKIIH -
BOCTSIMH, KEPYBAHHSIM TOPSAIKOM OOYMCIICHb, OpPTaHi3alli€ro Ta 00poOKO OCHOBHUX
THUIIIB JAaHUX, peaiizailieto GpaiaoBoro 0OMiHy JaHUMHU TOIIO, IO CIIPHUSIE MOJATBIIO-
My CaMOCTIHHOMY MOIVIMOJIEHHIO 3HaHb Ta HABMYOK CTYAEHTIB y INPOrpaMyBaHHI
MBP.



MOAYJIb 1. OPTAHI3ALIA ITPOT'PAM
3micToBHM MOayJb 1. 3aco0u mporpaMyBaHHs Ta iX CKJIAA0BI

Tema 1. MoBu nporpaMyBaHHs Ta 3aCO0M CTBOPEHHS MPOrpam
(mema ons camocmiiino2o éusuentst)

Tema 2. Ictopist Ta ocobnuBocTi MmoBu C

Moga C — yHiBepcasibHa, MPOLIeypHa, IMIIEpaTHBHA MOBA IPOTpaMyBaHHS 3a-
raJIbHOTO MpU3HA4YeHHs, po3podsena y 1972 poui enicom Pitui y Bell Telephone
Laboratories 3 meToto Hanucanus omnepauiiiHoi cuctemu (OC) UNIX Tta mporpamy-
BaHHs B Hii. PooBin MmoBu Oepe mouatok Big MoBu ALGOL Tta mictuts MmoBu Pascal
1 PL/I. MoBy na3Bano C, 60 6arato i MOXJIMBOCTEH 3aM03WYEHO BiJ ICHYIOUO1 TO1
MOBH B.

Minimanizm C nossirae B TOMY, 10 IIEPBICHO MOBA MPOEKTYyBaNacs 13 po3paxy-
HKY BUKOPHCTAaHHS JJISi CHCTEMHOTO TIpOrpaMyBaHHS 1 ToMy 3a0e3nedye
dopMyBaHHS €()EKTUBHOTO MAIIMHHOTO KOJY NPOrPaMH, 3aBASKH TPUB’SA3I JI0
CTPYKTYpH mam’ATi Ta perictpoBoi apxitekrypu EOM. Tum nHe menm, C noBodi
4acTO BUKOPUCTOBYETh-CSI IJIs1 HANMCAHHA npukiagHoro [13.

B 1978 pomti y BunaBauntei Prentice—Hall Buitnia kaura bpaiiana Kepnirana
ta Jlenica Pitui «MoBa mnporpamyBaHHs C» (anrn. «The C Programming
Language»). Bepciro MoBH, 1110 onucana y B kHu31, Ha3uBaoTh K&R C (3a nepuimmu
JiTepaMu TMPI3BUII] aBTOPIB).

K&R yacTo BBaxarTh HAMTOJIOBHINIO YACTUHOI MOBH, SIKY MOBHUHEH IiJIT-
pumyBaTu kommiisitopu C.

Hanpukiami 1970-x C crana HaWTIONYJISAPHIIIO MOBOK IIpOrpaMyBaHHS IS
MIKpOKOMII'FOTEpiB, a potarom 1980-x 1i mpuitHsuin 115 Bukopuctanus Ha IBM PC,
1 11 OMYJISIPHICTB TTOYaia 3pOCTaTH JOCHTh CTPIMKMUMH TEMITAMHU.

VY 1983 poui AMepUKaHCHKUN HAIlIOHATBHUN IHCTUTYT CTaHAApTIB (aHTIL.
American National Standard Institute, ANSI) copmyBaB komiter X3J11 mins cTBO-
penns ctagaaptHoi cnerudikaiii C. Y 1989 pori crannapt O6ymno paTudikoBaHO K
ANSI X3.159-1989 «The C Programming Language». [{to Bepcito HazuBatoTh ANSI
C, Crangaptauii C, abo C89.

VY 1990 porti crangapt ANSI C (3 nekinbkomMa HE3HAYHUMH MOJUDIKAIISIMUA )
patudikyBana MixHaponHa oprasizaiisa i3 cragmaptu3zaiii (International Organiza-
tion for Standardization, ISO), sk ISO/IEC 9899:1990. Lo Bepciro 11ie Ha3UBaIOTh
C90. Io cyTti, Tepmiau C89 it C90 03HAUYalOTh OJIHY MOBY.

C89 mapasi miarpumyeThbest ycima koMmrmiaropamu C, 1 OUTBIIICTE ICHYIOYOTO
KOJly HamucaHo Ha 6a3i JaHOTO CTaHAapTy. byab-sika mporpamMa, HamrcaHa CTaHAapT-
Hoto C 0e3 BUKOPHCTAaHHS amapaTHO-3aJIeKHUX 3aC001B, MOKe OyTH CKOMIILOBaHA 1
BUKOHaHa y Oyab-sakiii OC Ta amapaTtHiil apxiTekTypi 6e3 OyAb-aKux oOMeXKeHb pe-
CypCiB.

Cnenudikariist MoBu ANSI C 3anumunacs BIIHOCHO CTaTHYHOIO ax 10 1995
POKY, KOJIM OYyJI0 BHECEHO HE3HAYHI MOMPABKU J0 CTaHAApTY.



3HaYHOMY MEpeTysiay CTaHAapT migaaBcs HanpukiHil 1990-x. ¥V 1999 pori Oy-
70 onyonikoBaHo ctanaapt [SO 9899:1999, ado C99. Ilum cTtangapTOM BBEACHO JE-
KUJIbKa HOBUX OCOOJMBOCTEN MOBH, 0araTo 3 sIKHX BXke OyJ0 peani3oBaHO Yy MEBHUX
koMmmuisiTopax. C99 e cymicaum 3 C90, onHak Mae egKi BIAMIHHOCTI.

VY rpynni 2011poky ISO onyOiikyBana OHOBIEHUM BapiaHT CTaHIAPTY IS
MoBu C — ISO/IEC 9899:2011. Otxe C11 npuiioB Ha 3miny C99. V HoBili cnenu-
(ikarii 30UIbIIeHa CYMICHICTD 3 MOBOIO C++ 1 IpeACcTaBiIeH1 AesIKI HOB1 MOXJIMBOCTI.
OCKUIBKM CTaHAApT PO3BUBABCS JOBOJI TPUBAIUI Yac, OUIBIIICTh Cy4aCHUX KOMITIi-
JSATOPIB BXKE MIATPUMYIOTh ONMKCaH1 y crienudikarii MOXKIMBOCTI.

Ak 1 OutbIicTh IMIEpaTUBHUX MOB, C Ma€e MOXJIMBOCTI IS CTPYKTYPHOTO
NporpaMyBaHHs Ta 3/11MCHEHHS peKypcli, € MOBOIO (DYHKIIIH, TUIIB JTaHUX, ONEepaTo-
piB MIPUCBOEHHS Ta KEPYBaHHS MOPSAKOM 00uUncieHb. Bech BukoHyBanuii ko C mic-
TUTHCA Y PYHKIISAX, OUTBIIICTD 3 SIKMX MOBepTae pe3ynbrat. Ll GyHKiil 3HaxoasIThCA
abo0 y cranaapTHii 0i6mioreni, a00 MATPUMYIOTHCS KOHKPETHUM KOMILUISTOPOM, a0
K THIIYTHCS BJIACHE MPOTPaMICTOM IIifi KOHKpeTHY 3anady. Bigroxi, sk C HalOyna
BEJIMKO1 MOMYJIAPHOCTI, JUIsl Hel OyJ0 HamuMcaHO YMMAaJO PI3HOMAHITHUX O10J710TeK.
JI03BOJISETHCSI CTBOPEHHSI MPOTPaMH Y BUTJISAL JEKUTBKOX MOJYJIB, IO TPAHCIO-
I0ThCA He3asiexkHO. Jlami 11 Moysi KOMIIOHYIOTBCS B €AMHUI BUKOHaBUMM (aiin. s
OCOOJIMBICTH MOBH JI03BOJISIE KOMIUIATOPY MIATPUMYBaTH 00’ €KTHI 010110TeKH (PyH-
KI[ii (HaBITH 3 IHIIMX MOB IPOTpaMyBaHHS), CTBOPIOIOYM MPOTPaMH 3 JEKUIBKOX
OKpPEMHUX MOYJIIB.

['onoBHOIO PUCOIO MOBH € ii IEPEHOCUMICTh, TOOTO, SIK 3a3HAYAIOCh paHIIIe,
nporpaMa, Hanucana cranjgaptTHoro C 0e3 BUKOPHUCTAaHHS amnapaTHO-3aJIEKHUX 3aCO-
01B, MO)Ke OyTH CKOMIILJIbOBAaHA 1 BUKOHAHA y Oyb-IKOMY IPOrpaMHO-arapaTHOMY
CepeOBUIIIL.

OnHuM 13 HACTIAKIB 3HAYHOTO MomupeHHs Ta ehekTuBHOCTI C € Te, M0 KOM-
nijasaTopu, 010JIIOTEKH Ta IHTepIpeTaropu Oarathox iHIKUX MBP peanizyroThcs mMo-
Boto C. Takox aeskumu MBP C BUKOpUCTOBY€ETHCS SIK TPOMDKHA MOBA. 3aB/IsKH Be-
JUYE3HIN MOMyJSIPHOCTI MOBH, OCTaHHI cTaHAapTH Oarathox MBP BBenu mexanizm
CYMICHOCTI, III0 JO3BOJISIE MPOCTY 1 CTaHIAPTU30BAHY B3aEMOJII0 MIXK IpOorpaMaMu
MBP Ta C.

Moga C, iWMOBIpHO, € HAWMOMYJISPHIIIOW Yy CBITI MOBOIO MpOTrpamMyBaHHS 3a
KUTBKICTIO HAMCaHOTO Heto AoctynHoro [13 Ta aynuropiero KopucTyBadiB 1 mporpa-
MicTiB. Bepcii komniisTopiB MOBH iCHYIOTH Ji7ist 6aratbox OC Ta amapaTHUX apXiTeK-
TYp.

Mogsa C 3paiificHWIa BETWKHWI BIUIMB Ha 1HII, OUTBII CydYacHi Ta PO3BUHYTI
MOBH TIporpaMmyBaHHs, oco0auBo Ha C++, Objective-C , a Takox Ha Java ta C#, sKi
3ano-3u4min y C CHHTaKCHC.

He3Bakatouu Ha BEIMKY MOMYJISPHICT, C 4aCTO KPUTHKYETHCS, MOBJISIB €(hek-
TUBHE BUKOpucTaHHs C BUMarae Bij mporpamicta OuUTbIlleé HaBHYOK, JTOCBITY Ta 3y-
CUJIb, HIXK 1€ TOTPIOHO JJIsl AESKUX 1HIIMX MOB MPOrpaMyBaHHS.

KoHTpOIBHI 3aIIMTAHHS JIO TEMU 2:

1. Komm, kxum 1 3a skux 00CTaBUH OYyJIO CTBOPEHO MOBY TporpamyBaHHs C?
2. Sk moxHa knacudikyBatu C?



SAxe npuzHaueHHs: Mae C Ta yuM 0OyMOBII€HA 1i MONYJIAPHICTH?
Sxi ocHOBHI cnenudikanii Ta eTanu cranaaptuzamnii C?

Ska ocHOBHI XxapakTepuctuku C?

Sk BrmuBae C Ha PO3BUTOK Cy4aCHUX MOB IIPOrpaMyBaHHs ?

o0 w N

Tema 3. Peanizauig moBu. CTpyKTypa nporpamu

Jist po3pobku C-mporpamu HaiOUIbIIy MONYJSPHICTE HAOYJIM 1HTErpoBaHE
cepenosuie po3podku IDE (anri. Integrated Development Environment) Ta aBTOHO-
MHu koMnusiTop pipmu Borland Software Corporation.

Windows-opienToBane cepenosuiie Borland C++ (daitn bcw.exe) mae Tekc-
TOBUH PETAKTOP, KOMITUIATOP, HAJIAr0/KyBad, KOMIOHYBaJIbHUK, MECHEKEP MPOCK-
TiB, JOBIIKOBY CHCTEMYy TOIIO Ta MOX€ OyTH 3aCTOCOBaHO i Yac pPoO3poOKHU
pizHOoMaH1-THUX DOS- 1 Windows-noaTkiB, y ToMy 4ucii i 32-01TOBHX.

Poszninu romoBHoro meHwo IDE wmarTh Take X came mpu3HAyYeHHS, IO i
aHAJIOTIUH1 PO3JUIM MPAKTUYHO yciX Windows-Opi€HTOBAaHUX CEPEIOBHII, HaIPH-
kiaj, Toro xk Delphi.

Tak, nas BIAKPUTTS HOBOTO BiKHA peJaryBaHHsS HEOOXITHO TICIs 3aIlyCKy
¢aiina becw.exe o6patu komanay rosoBHoro MeHro IDE File|New|Text Edit. ¥V nbomy
BIKHI BBOJIMTHCSI TEKCT IIPOrpaMHu, sika crovatky mae im’ st noname00.cpp (puc. 3.1).

, (=14
Fle Edit Search View Project Script Tool Debug Options Window Help

eples] malcmlcn] glnlols|@nd SlXels ® (.5 1% Elm 1
- Ol x|

#include <stdio.h>
raaini)

{

printf("Hello, studentl");
return 0;

| 4:33 Modified Insert 14:14

Pucynok 3.1 — Bikno IDE Borland C++

[I{o6 30epertu BBeAEHY MpOrpaMy Ha JUCKY HEOOXITHO CKOPUCTATUCS KOMaH-
noro romoBHoro MeHro IDE File|Save a6o File|Save as... abo BiAMOBiTHOIO KHOTKOIO
Ha omepaTuBHiM naneni (SpeedBar).

3a nonomororo komanau ronoBHoro MeHio IDE File|Open... a6o BignoBinHO1
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KHOIIKM Ha onepaTuBHIN maHeni (SpeedBar) Mo)kHa 3aBaHTaXUTH y BIKHO pejaary-
BaHHS OyJb-aKUW TeKCTOBUM (haily. 3a3Buyail e gaiiiau 3 po3MUPEHHSIMHU .C, .CPP
a6o .h.

Sxuo y BiKHI pelaryBaHHs KJIALHYTH OJMH pa3 MPaBOlO KJIABIIICIO MU, BiJl-
KpU€EThCs onepatuBHe MeHIO (SpeedMenu), B skoMy HEOOX1HO 0OpaTH KOMaHAy, 110
BiZIKpuBae jaianorose BikHO TargetExpert (puc. 3.2).

Ss'"‘ TargetExpert _‘?_] zJ
— Target Type:
—Fi ks: 0K
Applicqtion [.exe] el I.v’_l

Dynarmic Library [.dl V' Class Library

[« | |»

Static Library [for .exe] [.lib] ~ Controls:
g e SiliEE 5
— Libraries:
Platform: " Mo Exceptions
[windows 3. (16) ~| S
T arget Model:
lLarge ;J

Pucynok 3.2 — Jliamoroge BikHo TargetExpert IDE Borland C++

Hanpuxman, mis xoMmuismii JicTuHTY nporpamu mist Windows HE0OXiTHO y
BikHI TargetExpert BcTaHOBUTH Taki >k cami YCTaHOBKH, SK MOKa3aHO Ha puc. 3.2 Ta
HatucHyTH kHOTIKY OK abo knaBimy Enter. Ilicnst 3aBepiieHHs niajaory 3 BIKHOM
TargetExpert ayist KOMIUIAIIT Ta 3aycKy MPOrpaMu HEOOXITHO HATUCHYTH KOMOIHA-
miro knaBim Ctrl+F9 abo ckopucTaTHcs BiIMOBIAHOIO KHOITKOKO HA ONEpAaTUBHIN I1a-
ueni (SpeedBar).

[Ilo6 cTtBOpUTH KOHCONBHUHM momaTok miua Windows HeoOXigHO y BIKHI
TargetExpert BcranoButn Target Type y cran Application [.exe], a Platform — y
Win32 ta Bukopuctatu Mmozenb nam’sati Console (3a 3aMoBYaHHSAM), a /1ajli BUKOHATH
Ti %K caMi Jiii, o ¥ mig gac kommismii Windows-iporpamu.

[Tin wac xomnumsii mporpamu IDE BigkpuBae BikHO moBimomiieHb (Message)
npo nmomuiku (Errors), monepemkenns (Warnings), SIKIIo Taki €, TOIIO. Y Ci TOMIJIKH
Ta TOMEPEIKCHHS BUIUISIOTHCS Y BIKHI peJaryBaHHs, a KOMEHTap IMIOJ0 HUX Mic-
TUTHCS Y BiKHI moOBimomieHb. KoMmeHTap mpo MOMWIKY MICTUTH iM’s daiiny (1o
Iy)Ke BaXIUBO 1Jisi OararodaiiIoBUX Mporpam), HOMEp psAKa 3 TMOMIUIKOK Ta
KOpOTKE ii mosicHeHHA. TeKCcT XuOHO1 mporpamMu Mae OyTH BipeaaroBaHUM Ta 3aHOBO
CKOMIII-JTbOBaHUM, 0€3 4Or0 HEMOKJIMBO CTBOPEHHS BUKOHABYOTO exe-(ainiy.

VY pasi ycrnimHOoi KOMOUIALIT HAa €KpaHi 3’ SIBUThCSI BIKHO Ha KILITAJT 300pake-
HOT0 Ha puc. 3.3.



@'Translating noname00.cpp - Complete [_:_] m

Status: Success

Files
Main file: noname00.cpp
Compiling: noname00.cpp

Information: Elapsed Time: 0,012 Seconds

Statistics Total Current
Lines: 0 0
Warhings: 0 0
Errors: 0 0

Pucynok 3.3 — Bikno crarycy komnursnii IDE Borland C++

JIJ1st OTpriMaHHS ONEepPaTUBHOI JOBIAKU MPO Oy/Ib-sKi €IEMEHTH MOBH IIPOrpa-
MYyBaHHSI TOCTaTHbO BUAUIMTH Yy BikHI penaryBanHsi IDE Borland C++ HeoOXximuuii
eleMeHT (IJ1s1 ITbOTO MOXKHA KJIAIIHYTH Ha €JIEMEHTI J{Ba Pa3H JIIBOIO KJIABIIIICIO MUIII1)
Ta HATUCHYTU KiaBimy F1. MoxHa TakoX BCTAaHOBUTH KypcOp HAa HEOOXIIHUM eJe-
MEHT MPOTpaMM Ta HATUCHYTH KoMOiHairito knasim Ctrl+F1.

Asronomuuii kommiasatop Borland C++ (daiin bcc.exe) 3amyckaerbes i3 Ko-
MangHoro psaka DOS 1 3acTocoByeTbes ISl KOMIUIAIIT POrpaM, CTBOPEHUX 3a J10-
IOMOT010 OY/b-SIKOr0 TEKCTOBOTO peaakTopa. Kommiisitop bee 3aaTHHIT BUKOHATH
KOMITUTSITIFO 1 KOMIIOHYBaHHSI OKPEMHUX MOJIYJIIB Y BUKOHABUMM (haiil OHIEI0 KOMaH-
noro. Tak, HanmpukiIaa, adu CKOMITUTIOBATH Ta CKOMIIOHYBATH MPOrpaMy name.c He-
00XITHO Y KOMaHHOMY PSIIKY 3aIiCaTH:

bcc name.c

VY pasi ycmimHOI KOMMOUIAIII Ta KOMIIOHYBaHHS Ha JHUCKY Oyae CTBOpeHO (aiin
nName.exe.

[Tpu upomy miis C-mporpaM HEOOXiTHO 0OOB’S3KOBO 3a3HAYaTH K 1M s, TaK 1
po3mupeHHs (.C) TekcToBoro daiina, 60 0e3 3a3HaYeHHS PO3MIUPEHHS TEKCTOBUI
daiin Oyme komminoBaTucs HaueoTo mporpama C++, ToOTO K (aili 3 po3MUPEHHIM
.cpp.

OxpiMm MoxymBocTi kommisamii mporpam C T1a CH++, a Takox ix
ABTOMATUYHOTO KOMITOHYBaHHS aBTOHOMHHM komminarop Borland C++ 3pmatHuii
KOMITOHYBaTH 00’€kTHI Momyni (daitim 3 po3mupeHHsM .0bj) Ta aceMOIIOBaTH
nporpaMu Ha aceM-0:1epi (¢pailyiv 3 po3MUPEHHSIM .asm), a TAKOXK 3MilIyBaTH (aiiiau
3 PI3HUMHU PO3LIK-PEHHAMU B OAHIN KoMaHAl. Hanpukinaa, KOMaHaHUHI psIIOK:

bce main.c subl sub2.obj
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KOMITUTIOE main.c y main.obj, a subl.cpp (po3mupeHHs: 0epeTbes 3a 3aMOBUYAHHSAM) Y
subl.obj i aBTOMaTHYHO BUKJIHKae mporpamy tlink.exe abu ckommoHyBatu oOuaBa
oTpuMaHi obj-paitnu 3 TpeTiMm — Sub2.0bj mis cTBOpeHHs pe3yibTyrouoro (aiina
main.exe.

Kommekt moctaBku Borland C++ mictuth Takox 32-01TOBI aBTOHOMHHUI
kommutsiTop (Paiin bee32.exe) 1 komnonyBanbHUK ((aitn tlink32.exe) ni1st cTBOpeHHs
32-61ToBux Windows-10/1aTKiB.

Haiixoportma kopektHa C-nporpama Ma€ HaCTYITHUWA BUTJISAL:

main()

{

return O;

}

s mporpama MiCTUTh JIHIIIE OJHY TOJIOBHY (yHKIiro main().

Binkpura Ta 3akputa QirypHi Ayx’Kd oOMexyroTh 050k ¢yHKii main(). 3a-
3BHYAl y bOMY OJIOII PO3TAIIOBYIOTHCS ONEPATOPU MPOTPaMH, y TOMY YHCIi BH-
KJIUKA 1HIMX QYHKIIA. Y TaHOMY BHUIAQJKY T'OJIOBHA (YHKI[ISI MICTUTH JIMILE OJUH
orepaTop — orepaTop MOBEPHEHHsI return, KUK 3aBepIlllye BUKOHAHHS MPOTPAMH Ta
noBepTae Jesike 1[iyie 3HaueHHs. HeHymboB1 3HaUeHHsI onepaTopa return cBi4aTh Mpo
MOMMJIKH Y TIPOrpami.

butem cxmagni C-mporpaMu MOXYTh MICTUTH Pi3H1 CTaHJApPTHI OTOJIOIICHHS
a00 BHUKJIWKH cTaHAapTHHX (010mioTeunux) GyHKIN. Y Takomy pasi 10 mporpaMu
HEOOXITHO OJYYMTH CIelianbH1 3arojioBHi (aitmn. Hanpuknan, nporpama Ha ANSI
C, 1m0 MICTUTh CTaHAAPTHI OTOJIOIICHHS, OB’ s3aH1 13 BBEACHHSAM a00 BUBEICHHIM
iH(dOopMaIlIii, Ma€ TOYMHATHUCS JUPEKTUBU BKIFOUCHHS :

#include <stdio.h>

Jlns opranizaiiii BBeleHHsI-BUBeaAeHHs 3acobamu Borland C++ 3amicTh HaBe-
JICHOTO PsJIKa TPOrPaMH 3alUCYIOTh:

#include <iostream.h>

IM’st AMpPEKTHBY BKa3zye KOMIUISTOPY HA YUTAHHS TEKCTY 3 3a/1aHoro (daitny (y
naHomy BUmaky 3 daitmis stdio.h abo iostream.h).

KomenTapi ANSI C-miporpamMu 0OMeXYyIOThCSI CKIIaJICHUMU CUMBOJIaMU: /* Ta
*/. Taki KOMEHTapi MOXYTh BUKOPHCTOBYBATHCHh y OYIb-SKOMY MICI[i IPOrpaMu, a
TaKOX 3aiimaTH Jekinbka ii psankiB. Komenrapi Borland C++ mounnaroThes 3 mapu
cumBoIIiB // 1 Bce, 10 3HAXOMUTHCS Jalli, aXK J0 KIHIM IOTOYHOIO PsI/IKa, € KOMEHTa-
pem.

[Ipukianu koMeHTapiB:

/* 3Buyaitnuii komentap ANSI C ... */
// KomenTap Borland C++ ...
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Inentudikatopu BUKOPUCTOBYIOTHCA ISl IPUCBOEHHS IMEH 3MIHHUM, KOHCTa-
HTaM, (QYHKIISIM TporpaMu Touo. InentudikaTopu MarTh MOYMHATHCS 3 JITEPU 1
MO>XKYTh MICTUTH BUKIIIOUHO JIITEPH, LUPPU Ta CUMBOJI MIJKPECIEHHS y OyIb-SIKOMY
CHoJlydeHHIi. bakaHO He BUKOPUCTOBYBAaTH CUMBOJI MIAKPECICHHS 3 CAMOI0 MOYaTKY
i1eHTudikaropa, 60 Taki 1IeHTU(IKATOPU 3ape3epPBOBAHO JII CHUCTEMHOIO PIBHS
Borland C++. [Josxuna 11eHTU(IKATOPIB HE OOMEXKEeHa, MPOTEe KOMIUIATOP 3a 3aMO-
BUYAHHSM BIJIpI3HsE JulIe nepii 32 CUMBOJIH.

Moga C/C++ € uyTinHMBOIO A0 pericTpy JiTep 11eHTUu(diKaTopiB, TOMY, HalpHU-
KJIaJ, HAaCTyIHI igeHTudikaTtopu: myVar, myvar abo MYVAR — ninikoM pi3Hi iJ1eH-
TU(IKATOPH.

He npunyctumo y siKocTi 11eHTU(1KATOPIB BUKOPUCTAHHS KIIFOYOBHUX CIIB MO-
BU IIPOrPAMYBAHHSI:

asm default for short union
auto do goto signed unsigned
break double if sizeof void
case else int static volatile
char enum long struct while
const extern register switch

continue float return typedef

Borland C++ po3mimproe HaBeIeHH CITHCOK BIIACHUMHU 3ape3€PBOBAHUMU CJIO-

BaMH.
Kittouosi cnoBa C/C++ 3anucyroTbCsl BUKIIOYHO MAJTMMU JTITEPAMHU.

OrooumeHHs 3MIHHUX y IporpaMi 311HCHIOETHCS 32 HACTYITHUMHU CXEMaMHU:

iM’si_Tuny inentudgikarop;
iM’s_tuny inentudikarop 1, ..., inentudikarop n;

HaIIPUKIIA]T:

int name; /* OroJoIIeHHS LIOT 3MIHHOT Ha 1M’ name */

float a,b,c; /* orosomieHHs JEKUIBKOX TIMCHUX 3MIHHUX */

3MiHHI, 1m0 orojomieHi y GyHKii main(), € JOKaTbHUMHU 1 HEJOCTYITHUMH 3
iHImMX QyHKI. 3MiHHI, 110 OroIoMIeH] o3a GyHKIieo main() Ta iHmMUX QYHKIIIH, €
TJIO0QTBHUMH 1 TOCTYITHUMH 3 OYb-SKOT'O MICIIS POTPaMHU.

JlokanipH1 3MiHHI TTepe]] BUKOPUCTAHHSIM HEOOXIHO 1HIIIami3yBaTH 3a J0MOMO-
rOI0 orepaTopa MPUCBOEHHS, TOOTO HEOOXITHO 3a/aBaTh iX CTApPTOBi 3HAYCHHS, Ha-
MPUKIIA], HACTYITHUM YHHOM:

int name;

name=255;
abo

int name=255;
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HeinimianizoBani rino0anabHi 3MiHHI aBTOMAaTUYHO JOPIBHIOIOThH HYIIO.

J171s1 OTONOIIIEHHS Y IPOTPaMi KOHCTAHT BUKOPUCTOBYETHCS KIIIOUOBE CIIOBO
const, HaIIpUKJIag:

const i=0;
const int p=1,s=0;

[lonanpiie 3MiHEHHS 3HaY€Hb KOHCTAHT Y MPOrpaMi He MPUITYCTHMO.

KoHTPOIBHI 3aIIMTAHHSA JIO TEMU 3

1. Sxumu 3acobamu MoxHa po3poOisatu nporpamu C/C++?

2. Slxa ctpykrypa ta npuszHauenus IDE Borland C++?

3. JSIxi ocHoBHi etanu po3poOku nporpamu y IDE Borland C++?

4. o Take KOMITUIAIISA Ta KOMIOHYBaHHS mporpamu? SIk BUKOHYEThCS aBTOHOMHA
KOMIIUISIIS Tporpamu’?

5. ke posmmpenns maroTh ¢aiinu nporpam C/C++?

6. Sk Burnsanae Haiikoportiia nporpama? Illo Take ronosna QyHkiis?

7. Sk 3aBepIIyeThCS BAKOHAHHS MPOTpaMu?

8. Jlyist 4oTO0 3aCTOCOBYIOTHCS 3aroJIOBHI (pailyii (AMPEKTHBU BKIIIOUEHHS)?

9. Sk odopmiroroTbest KOMeHTapi?

10. SIxi mpu3HAYEeHHS Ta MpaBUJia KOHCTPYIOBAHHS 11eHTU(DIKATOPIB?

11. Illo Take KIOYOBI cj10Ba?

12. SIx 3M1CHIOETHCS OTOJIONICHHS 3MIHHUX Ta KOHCTAHT? Slka MK HUMHU PI3HULIA?

13. I1lo o3Hayae TOKANBHICTh Ta II100ANBHICTH 3MIHHHX ?

Tema 4. BuBeneHHs Ta BBE1EHHS

Crapmaptai ¢yukiii printf() i scanf(), mpoToTunu SIKUX MICTATHCS y 3arojo-
BHOMY (aiini stdio.h, 3aiicHiorots y ANSI C dopmatHe BUBeACHHS 1 BBEIACHHS Ja-
HUX BIAMOBIIHO.

Oyukiis BuBeAeHHs printf() Mae HacTymHi Komauau (cnenudikatopu) hopma-
TY, K1 IOYHUHAIOThCA 3 cuMBoONy %0.

%cC — CUMBOJI,

%od, %i — LiJIE€ IECATKOBE YHUCIIO;

%e, %E —gucno y ¢popMaTi X.Xx e+xx abo x.xx E+xx BiAmoBigHo;

%f, %0, %0G — necsaTKOBE JIiMCHE YHUCIIO;

%00 — BICIMKOBE YHCJIO;

%0s — PSAJOK CHMBOIJIIB,

%u — IIJI€ ICCATKOBE YHCIIO O3 3HAKY;

%X, %X — IICTHAIIATKOBE YucIio (Hanpukiian, 7f abo 7F BianoBiaHO);
%% — cUMBOJI %0;

%p, Yon — MOKAXKYHK.

Okpim TOrO0, 10 OKpeMHX KoMaHA ¢hopMaTy MOXKYTh OyTH 3aCTOCOBaH1 MOAM-
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dikatopu | i h, mHanpukman: %ld — apyk long int, %hu — qpyk unsigned short, %lf —
npyk long double Tomio.

Mix cumBosiOoM % 1 popMaToM KOMaHIU MOXKE 3HAXOJUTHUCH ILJI€ YUCIIO, 10
3a3Havya€ HallMEHILEe MOoJe, 0 BUAUIETHCS Uil APYKY. AKIo psanok abo uucio Oi-
JBINI 32 i€ TO0JIe, TO BOHU JPYKYIOTHCS IIUIKOM, HE BPAaXOBYIOUH HIMPUHY MOJIS.
Hynb nepen uucnom (opmaty 3aoBHIOE HYJISIMU yC1 HEBUKOPHUCTAH1 MICISI MOJIS,
HATPUKIIAI;

printf(“%05d”,15);

PesynbTaTom manoro oneparopy Oyzae 00015.

JI1s1 3a3HaYEHHS KUTBKOCTI JIECATKOBUX 3HAKIB NMPU BUBEJICHHI JIHCHOTO YUCia
MICJIS LIJIOTO YMCJIA CTABISATh KPAIKy Ta YUCJIO 3HAKIB.

BupiBHIOBaHHS IpyKy B1I0YBa€ThCA 3a JIIBUM KpaeM 1oJist. J1isi BUpIBHIOBAHHS
3a MpaBUM KpaeM HEOOXITHO 32 CUMBOJIOM % MOCTAaBUTU CHUMBOJI «MIHYCY.

[Ipuxkmagu:

printf("Result=%d\n" x);
printf("%—5.21",y);

ae "\n" — kepyrouuii CHMBOJI MEPEBEICHHS PsijiKa, TOOTO IMIC/Isl BUBEACHHS Ha eKpaH
3HA4YeHHsI 3MIHHO1 (y JaHOMY pa3i X) MOJIOKECHHS Kypcopy MepeMiCTUThCS Ha HACTY-
MHUN PATOK (KepYrOUi CHMBOJIM 3MICTOBHIIIE PO3TISHYTO Y TeMi 10).

Brenenns indopmariii 3 Ki1aBiaTypu CYNpPOBOKYETHCS BIIOOpaKeHHsIM 11 Ha
ekpani. Y pa3si, konu (yHKIia BuBeneHHs scanf() Mae nekiuTbka mapameTpiB, JaHi
OTpiOHO BBOJMTH IOCIIIOBHO Yepe3 MpoOil, CKMBOJ Ta0yJAIii abo HOBOTO psiaKa.
[Ticns BBeeHHS HEOOX1HO HATUCHYTH KiiaBimy Enter.

OyHKIisl BBeAeHHs scanf() aBTOMaTUYHO TEPETBOPIOE BBEJICHI JlaHI y 3a3Ha-
yeHHH dhopMar:

%cC — YUTaHHSI CUMBOJY;

%d, %ol — YYTaHHS JECATKOBOIO ILIJIOr0 YHCIIA;
%e, %f, %g, YE, %G — unranus yucia tumy float;

%h — YATaHHA yucia Tamy short int;

%00 — YUTaHHS BICIMKOBOI'O YHCJIa;

%0s — YUTaHHS PsAJIKa CHMBOJIIB,

20X — YATAHHA IT1CTHAIISTKOBOIO YKCIIa;
%p, %on — YUTAHHSA ITOKAXKYHMKA.

VY ¢ysKk1ii scanf() Takoxx MPUITyCTUMO 3aCTOCyBaHHS MoAudikatopy hopmaty
1, manmpukian %IlE — yutanHs giiicHoro yucia tumy long double.

Vi 3minHi QpyHkuii scanf() maroTs OyTH 3a3HauU€H]1 32 JOIOMOTOIO aJIPECH,
T00TO 3 MpedikcoM &. Ilewt mpedikc HE € 0O0B’ I3KOBUM JIUIIIE JIJIT MACHUBIB.

[Tpuknanu:

scanf("%d",&x);
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scanf("%i%1%i",&a,&b,&c);

CumBon «*» micia % nepen koaoM (GopmaTy BKa3ye IpOYUTATH JaHl, ajle He
MPHUCBOIOBATH BBEJICHE 3HAYCHHS. TaK, HAPUKIIAI, ONepaTop

scanf(“%d%*c%d”,&i,&j);

i yac BBeAeHHs: 50+20 mpucBoroe 3MiHHIN 1 3HaueHHs 50, 3MiHHIM | 3HaueHHs 20,
a CUMBOJI «+» Oyzie MPOIrHOPOBAHO.

B xomanai popmaty Moxe OyTu 3a3HaueHa HalOLIbIIA IMPUHA TOJIA, 1110 Ma€
OyTtu 3untaHoro. Hanpuxman:

scanf(“%35s”,str);

BKa3y€ MPOYUTATHU 3 MOTOKY BBEJCHHS JIMIIE IMEPIi I’ STh CUMBOJIB. Takum
YUHOM, TIpHU BBejieHH1: 123456789 cumBonbHUN MacuB Oyae MicTuTH juie: 12345, a
HIII CUMBOJIA OyyTh IPOITHOPOBAHI.

SKIIO y KepyrouoMy PSIAKY 3yCTPI4arOThCsl SKICTh 1HIIN CUMBOJIH, TO 1€ O3HA-
qae, 10 iX Tpeba BU3HAYMTH Ta MPOMYCTUTH. Tak, HAPUKIIAJ], SKIIO0 BBECTH MOTIK
cuMBoJIiB Splus10 3a momomororo oneparopa:

scanf(“%dplus%d”,&1,&j);

3MiHHIN 1 OyJe IpPUCBOEHE 3HAYCHHS S5, 3MiHHIN j 3HaueHHs 10, a cumBonu plus Oy-
IyTh TMPOIrHOPOBAHI.

3a gomomororo ¢yHKIi scanf() MokHa 3a/1aBaTi MHOKUHY TMOIITYKY — HaOip
CHUMBOJIIB, 3 SKUMH OYyTh IOPIBHIOBATUCS 3UMTaHI1 C KJIaBiaTypyu CUMBOJIH. DYHKITIsI
34YUTY€ CUMBOJHU JOTH, JOKH BOHU 3YCTPIYAIOTHCS Y MHOXKHHI MONIYKY. SK TUIbKH
BBEJICHUI CHMBOJI HE CITIBIIaB 3 CUMBOJIAMH 3 11i€1 MHOKUHHM, GyHKIIA scanf() oapasy
NEePEXOUTh 10 HACTYIMHOTO crienudikaTopy GopMmary.

MHOXXHHA TIOITYKY CHMBOJIB 33Ja€ThCsl Y KBAJAPATHUX AYXKKaX OApa3y MICIs
cUMBOIY «%», HAIPUKIIAL:

#include

<stdio.h> main()

{
char s[10],t[10];
scanf(“%[0123456789]%s”,s,t);
printf(“\n%s..%s”,s,t);
return O;

}

[licns BBegeHHs 3 kiaBlaTypu: 123abc456 Ha ekpan Oyae BHUAAHO:
123..abc456, 60 cuMBOJ a HE BXOJUTH JO MHOKUHH MOUIYKY 1 BBEJACHHS 32 MEPIIUM
cnenudikatopom hopMaTy IPUIUHAETHCS JJIs1 TIOYATKY BBEICHHS 3a IPYTUM CIEIH-
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(pikaTopoM.
Mo>kHa TakoX BUKOPHUCTOBYBAaTHU CUMBOJ «-» (Aedic) A 3aBJaHHS MPOMIXK-
KiB MHOKWHH TOIIYKY, HAIPUKJIA:

scanf(“%10[A-Z1-5]%s”,s.,t);

ne 10 — 3arajgpHE 10Jie BBEACHHS.

MokHa TaKOX BU3HAYUTH CHUMBOJIM, IO HE BXOJSTHh O MHOXKHUHHU IOMIYKY.
JUist 1bOro nepes NepiuM 3 HUX Tpeda MOCTaBUTH CUMBOJT «”».

V¥ Borland C++ ny1st BUBeZieHHS! JaHUX BUKOPUCTOBYETHCS 1I€HTU(IKATOP MO-
TOKY BUBEJIECHHs COUt 1 omepaTop <<, a /Ui BBEJIEHHS JaHUX — 1IEHTU(]IKATOP MOTO-
Ky BBEJICHHsI CiN i omeparop >>, HANPUKIA:

cin>>x;
cout <<"Result="<<x;

KOHTDOJ'IBHi 3alIlMTaHHA 10 TCMH 4.

SIKkUM YUHOM 3IMCHIOETHCS BBEACHHS Ta BUBeAeHHSA y C?

o Take cranmapTHa 610J10TEKa BBEICHHS -BUBEICHHS ?

Ax pyskiionye dyukiis printf()?

Ax pyskuionye dyukiis scanf()?

[Ilo Take 1mojie BBEICHHS Ta BUBCACHHS ?

Sk 3a7a€THCA MHOXKHUHA TOIIYKY ITiJT YaC BBEJACHHS?

Sk npamoroTh 11eHTU(IKaTOPH OTOKIB BBEJICHHS Ta BuBeaeHHS C++?

NogakowdE

Tema 5. Konconpuuii 00OMin ganumu (mema
OJ151 CAMOCMITIHO20 BUBYECHH)

Tema 6. Tunu ganux

Yucnosi tunu C/C++ mOAUISIOTECS HA [UIOYHCIIOBI TA JIHCHI.

Touni giana3oHW 3HaYEHB 1 PO3MIPH MaM’STi 7Sl PI3HUX YUCITOBUX THITIB J1a-
HUX BU3HAYAIOTHCS TIEBHUM KOMIIUITOPOM Ta orepariiiinoro cuctemoro EOM.
Jlianazonu 3Ha4yeHb 1iauX urces Borland C++:

Tun manux Po3zmip, 6aiiT Jliamma3oH 3HaYCHb
signed char 1 —128...127
unsigned char 1 0...255
signed short int 2 —32768...32767
unsigned short int 2 0...65535
signed int 2 —32768...32767
unsigned int 2 0...65535
signed long int 4 —2147483648...2147483647
unsigned long int 4 0...4294967295

CinoBo signed He € 000B’s13k0BUM. Tako HE € 000B’I3KOBUM CJIOBO int B TH-
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nax short int, long int 1 unsigned int.

Moga C BUKOpPUCTOBYE L1111 TUIIM TAKOX 1 JJ11 300pakeHHs JIOTTYHUX TBEP-
JUKEHBb, TOOTO HYJIb O3HAuYae XUOHICTH (false), a HeHyIbOBE 3HAUEHHS — ICTUHY (true).

Y C/C++ npunyctumo Bukopuctans cydikcis U (ado u — unsigned), L (a6o |
— long) i H (abo h — short) a1 3MiHEHHS THITY IIJIOYKCIOBOTO JIITEPAy, HATIPUKIIA],
1234L mae tun long, 1234U — unsigned int, a 1234UL — unsigned long.

3actocyBanHs npedikciB 0 (Hynp) Ta 0X (a6o 0x) m03BOJIsAE 3aMUCyBaTH I
yyclia y BICIMKOBOMY Ta WIICTHAALSTKOBOMY (opMarax BIANOBIIHO, HAMPUKIAL:
0724, 0x9FAC Tomo.

Yucna 3 miiaBaro4oro KoMoro (aikcHi uncna) y C/C++ 3anucytotbes y dopmi 3
JIECATKOBOIO KparKkoro abo 3a JI0MOMOI0K0 «HAYKOBO1 HOTAIll», HAanpuKiIaa: 375.9,
a00 3.755E2, a6o 37.55¢+01, a6o 0.3755e3, abo 37550E-2 Tomro.

Jlianazonu 3HaueHb gificaux uncen Borland C++:

Tun panux Pozmip, 6aiiT Jlianma3oH 3HAaYCHb
float 4 +3.4-10°%°.. £3.4-10%°
double 8 +1.7-10%8 . +1.7-10°%
long double 10 +3.4-109%2  +1.1-10%9%

Bukopucranns cydikcis F (ado f—float) i L (abo | — long double) no3sosie
3MIHIOBATH THUII IHCHOTO JIiTepaly, Hanmpukiau, yucio 8.75f mae tum float, a 8.75L
— long double.

KOHTDOJ'IBHi 3alMTaHHS JI0 TEMHU 6:

SIK1 OCHOBHI1 YHCJIOBI THUIH JTaHUX?

SKi OCHOBHI XapaKTEPUCTUKH IIJIOUUCITIOBUX THITIB?

Ski OCHOBHI XapaKTEPUCTUKH JTIMCHUX TUIIIB?

SIKUM 9MHOM OTPUMYIOTHCS Jialla30HU 3HAYEHbB JIJISl YACIIOBHUX THITIB TaHUX?
SIKUM 9MHOM MOYKHA 3MIHIOBATH THIT YUCJIOBOTO JIITEPATLHOTO 3HAUYCHHS?
Sk nmpaBWILHO BUOPATH HEOOXITHUM THUIT TaHUX?

S

Tema 7. Bupasu ta onepairii

VY nmporpamax C/C++ BUKOPHCTOBYIOTHCSI HACTYITHI ONepaTOpy: apuPpMETHYHI,
BiJTHOIIICHD, JIOT14H1, OTIEPATOP 3aNEPEUCHHS, IHKPEMEHTY 1 JEKPEMEHTY, TOPO3PSIHI,
MIPUCBOEHHSI.

Apubdmernyni oneparopu C/C++:

Onepatop Jis ITpukian
+ JOJaBaHHS c=a+b:
- BiIHIMAHHS c=a-b:
* MHOKEHHS c=a*b;:
/ JIJICHHS c=a/b;

% ocTaya BiJ JTUICHHS c=a%b;




Omneparopu BigHomeHb C/C++:
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Onepatop Onuc ITpuknan
< MEHIIIC (a<b)
<= MeHIIIe a00 JOPIBHIOE (a<=Db)
> OLIbIIIe (a>b)
>= OlbIIIe a00 OPIBHIOE (a>=Db)
== JOPiBHIOE (a==h)
I= HE JIOPIBHIOE (a'=b)

Jloriuni onepatopn && 1 || 00’ €AHYIOTh BUpPA3U BiTHOIICHb y BiAMOBIAHOCTI
1o mpaBui 1st JorigHoro «I» (AND) 1 «ABO» (OR) BiAMOBITHO Ta BUKOPUCTOBY-
I0THCS y CKIIQJICHHUX JIOTTYHUX BHpa3ax, HAPUKIIAI:

((a<b)&&(b<c))

((a<b)ll(c<d))

abo

YHapHUI onepartop 3alepeucHHs ! BUKOPHCTOBYETBCS ISl IHBEPTYBAaHHS pe-
3yJlbTaTy OyIb-SKOTO JIOT1YHOro BHpaszy. Hanmpukiaa, HacTymH1 BUpa3H € €KBIBaJICH-
THUMM:

(!(a<b)) i (a>=b)
Ta

(I(a==b)) i (al=b)

Omnepatop iHKpeMeHTy (++) A07a€ 10 onepaHay OJMHHUIIIO, a OTepaTop JACKpe-
MEHTY (--) BiIHIMa€ ii, HalIpUKJIIAI:

k++; /* k=k+1 */

K--; /* k=k-1 */

X=k++; [* x=k; k=k+1; */

x=--K; /* k=k-1; x=Kk; */

[Topospsani oneparopu C/C++:

Onepatop Onuc ITpuxmnan
& ropo3psaae «I» c=a&b:;
| nopo3psiiae «ABO» c=alb;
N opo3psIHe BUKIIFOUHE «ABO» c=a’b;
<< 3CyB OITiB yITiBO c=a<<b;
>> 3CcyB OITiB yIpaBo c=a>>b;
~ NIOPO3PsITHE 3aNePCUCHHS C=~q,

Tpanuiiiinuii onepaTop NPUCBOEHHS (=) 3aCTOCOBYETHCS JJIsl IPUCBOEHHS pe-
3yJbTaTy OyAb-SIKOrO BUpa3y 3MIHHIN, a TAKOXK JJIsl OJHOYACHOI 1H1IiaIi3a11ii AeKUTb-
KOX 3MIHHUX, HAITPUKIIA/:
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z=1;
X=y+n;
c=a=b=d+50;

V¥ C/C++ 3acTOCOBYIOTBCS TAKOK CKOPOUYEHI ONEPATOPU MPUCBOEHHS:

=, -=, *=, [, Y%=, &=, |5, N=, <<=, >>=
HATIPUKIIA:

count+=x; /* count=count+x; */
count*=x; /* count=count*x; */

VY cknagHuX BHpaszax omnepailii BUKOHYIOThCS Y BIAIOBIAHOCTI IO MPIOPUTETY Ta

acoIliaTUBHOCTI (MOPSAIKY OOUHCIICHB):

PiBenn Omneparopu AcoriaTus-
PIOPUTETY HICTb
1. 0,.0 - 3JIiBa HAIIpaBO
2. * &, 1, ~ ++, -- +, — (Tun), sizeof CIpaBa HaJIiBO
3. * [, % 3J1iBa HAIPaBo
4, +, — 3J1iBa HAIIpaBo
5. <<, >> 3J1iBa HAIIpaBo
6. <, <=, >, >= 3J1iBa HAIIpaBo
7. == I= 3J1iBa HAIIpaBo
8. & 3J1iBa HAIIpaBo
Q. n 3J1iBa HAIIpaBo
10. | 371iBa HAIPaBO
11. && 3J1iBa HAIIpaBo
12. | 371iBa HAIPaBO
13. ?: CIIpaBa HaJliBO
14. = *=, [=, —=, +=, Y=, <<=, >>=, &=, Nz, |= CIipaBa HaJliBO
15. : 3J1iBa HaIpaBo

Borland C++ MicTuTh 10CTaTHRO OOMIUPHY 010110TEKY CTaHAAPTHUX (QYHK-

i, HaltO b BUKOPUCTOBYBAHI HACTYITHI MaTeMaTU4H1 Q) yHKITIT:

Buxnuk dhyHkiii [Tpu3nayeHHs #include
abs(x), labs(x) — a0COJIFOTHE 3HAYCHHS I[1JIOT0 X math.h
acos(x), acosl(x) — apKKOCUHYC X, pajiaH math.h
asin(x), asinl(x) — apKCUHYC X, pajiaf math.h
atan(x), atanl(x) — apKTaHTeHC X, pajiaH math.h
atan2(y,x),atan2l(y,Xx) — apkTaHreHc y/x, pajaiaH math.h
ceil(x), ceill(x) — OKPYTJIEHHS X 10 OLIBIIOTrO ILI0T0 math.h
cos(x), cosl(x) — KOCHHYC X math.h
div(x,y), Idiv(x,y) — YacTKa 1 ocTava Bijl HUICHHS [UTUX X 1Y stdlib.h
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exp(x), expl(X) — eKCIIOHEHTa ¢ math.h
fabs(x), fabsl(x) — a0COJIIOTHE 3HAYEHHS IIHCHOIO X math.h
floor(x), floorl(x) — OKPYTJICHHS X IO MEHIIIOTO IIiJIOTO math.h
fmod(x,y), fmodI(x,y) — ocTaua Bix aiICHHS TIHCHUX X 1Y math.h
log(x) — HaTypalbHUH JIorapudm x math.h
log10(x) — IeCATKOBHUH JIorapupm x math.h
modf(x,&y), — po30MBKa JAIMCHOTO X Ha LTy math.h
modfl(x,&y) 1 IpOOOBY YaCTUHU
poly(...) — 3HAYEHHS MOJIIHOMY math.h
pow(X,y),powl(x,y) — 3HA4YEHHS X y CTEIICHI Y math.h
pow10(x),powl0I(xX) —3uauenns 10 y creneHi X math.h
rand() — TeHEepOBaHe BUIAIKOBE IIiie Bif () stdlib.h
random(n) — TeHepoBaHe BUMaaKoBe 1iie Big 0 1o n-1 stdlib.h
randomize() — iHimianizaiis reeparopa stdlib.h,
BUITAKOBUX YUCE time.h
sin(x), sinl(x) — CHUHYC X math.h
sinh(x), sinhl(x) — TimepOOJIiYHUHN CUHYC X math.h
sqrt(x), sqrtl(x) — KBaJIpaTHUH KOPIHb X math.h
srand(n) — iHiIfiamizaiis reaeparopa stdlib.h
nepeadavyBaHUX BUITAKOBHX YHCEI
tan(x), tanl(x) — TaHT'eHC X math.h
tanh(x), tanhl(x) — rinepOOIIYHII TaHTe€HC X math.h

Heski yHKIii, 13-3a X BIICYTHOCTI cepea 010I0TeUYHUX, HEOOXITHO KOHC-
TPYIOBAaTH CaMOCTIHHO, 3a JOTIOMOTOI0 1HIIMX HasBHUX (QyHKIiN. Tak, Hampu-KiIa,

jgorapudm 3a OCHOBOIO logaX MoskHa 3aminutd Bupasom C/C++: log(x)/log(a), a

KOTaHreHC ctg(X) — Bupasom: 1/tan(X) Toiro.

Takox y 3aroimoBHOMY ¢aiiiai math.h Bu3HaueHo 0arato KOPHCHUX CHUMBOJII-

YHUX KOHCTAHT MATCMATUYHOI'O IIPU3HAYCHHA, HAIIPHUKIIAI!

M_E=2.71828182845904523536 /* e */

M_LN10=2.30258509299404568402 /* In(10) */
M_P1=3.14159265358979323846 /* */

M_SQRT?2=1.41421356237309504880 /* /2 */

Ta 1HII, SIKI BUKOPHCTOBYIOTHCSI Y MAaTEeMAaTUYHUX BHpPaA3axX 3aMICTh iX JIITEPATBHUX

3HA4YCHb.

KoHTpoBbHI 3a0UTAHHSA 10 TEMU 7:

SIki OCHOBHI OIlepaTOPH Ta SIK BOHU BUKOPUCTOBYIOTHCS?
Sxuil NopsAI0K BUKOHAHHS OMepalliil y CKIaJHUuX BUpa3zax?

Sk mpaifroe CKOpoUeHU onepaTop NPUCBOEHHS ?

o E

Ski OCHOBHI1 (PYHKIIiT MATEMAaTHYHOTO PU3HAYCHHS 1 IK HUMU KOPUCTYBaTHUCS ?

Uum Bip13HAIOTHCS npedikca i cydikcHa GopMH onepaTopiB IHKPEMEHTY 1 JI€K-
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peMeHTy?
6. Koau i sKuM YMHOM 3aCTOCOBYIOTHCSI CHUMBOJIIYHI KOHCTAHTH ?

Tema 8. OnepaTopu. YMOBHI onepaTopu

ANropuTMidHa KOHCTPYKIILis, 1110 J03BOJII€E OOMPATH Ty YU IHITY MOCTIAOBHICTh
Iiil 3aJIe)KHO B TEBHUX YMOB, HA3WMBAETHCS PO3TANYKEHHSIM. ICHYIOTh Taki
PI3HOBUJIM KOHCTPYKIIT pO3rajyKeHHs: albTepHATUBA 1 OJIIBApIaHTHUI BUOIP.

B anroputmiuniii MoBi C/C++ aaropuTMu po3raily>KeHHs peali3yloThCsl YMOBHHU-
MU OllepaToOpaMi, 10 (PYHKIIOHYIOTh 32 HACTYMMHUMH cXxeMamH (puc. 8.1).

Tak (+)

Hi (-)

oneparop 1 oneparop 2
a) 0)
3Hay | THaAKIIIEe

oneparop 1 | oneparop 2|0nepaT0p NlonepaTop 1

B)
Pucynok 8.1 — Cxemu anropuTMiB po3raryKeHHS

AnbpTepHaTuBHE posranyxeHHs (puc. 8.1, a) peanizyeThCsi yMOBHHM OIEepaTo-
POM 32 TAKUM CHHTAKCHUCOM:

if (Bupa3) onepartop_1; else omepatop 2;

ne if (sxmo) ta else (iHakmie) — 3ape3epBoBaHi cioBa; omeparop | 1 omeparop 2 —
JOBUIbHI OIEpPATOPH, 10 BUKOHYIOTHCS B 3aJ€KHOCTI BiJ pe3yiabTaTy OOYMCICHHS
BHUpa3zy. Skio 1neil Bupa3z € iICTUHHUM (Ma€ HEHYJbOBE 3HAYEHHS), TO BUKOHYETHCS
orneparop 1 1 KepyBaHHS MEPENAEThCS HACTYIMHOMY 32 YMOBHHMM OIEpaTopy, a ornepa-
TOp_2 MPOIYCKAEThCA; AKIIO BUpa3 € XUOHMM (Ma€ HyJIbOBE 3HAUEHHs), TO Olepa-
TOp_ 1 mpoIycKaeThes, NpOT€ BUKOHYETHCA OnepaTop 2.



21

B Toii ke vac 1 oneparop 1 1 onepaTop 2 MOXyTh OyTH SIK IPOCTUMHU TaK 1
cknageHumMu. CKIaZeHl oneparopu OOMEXYIOThCS (PIrypHUMHU IYKKaMU, Hampu-
KJIaa:

if(a>b)
b++: else

{
printf("%d\n",a);
a++:

}

Ckopouena ¢dopma ymoBHOro oreparopa (puc. 8.1, 0) peanizye Oe3anbrep-

HAaTUBHE PO3Tally’KEeHHsI (KOPEKIIil0) 32 TAKUM CHHTAKCHUCOM:
if (Bupa3) oneparop;

TOOTO SAKIOIO BHUpPA3 € ICTHHHUM (Ma(—: HCHYJIBOBC 3Haq€HH$I), TO OIICPATOP BHUKOHY-
€TbCA, SAKIIO XUOHUM (Ma€ HYJIbOBC 3Ha‘{€HH$I) — HC BHUKOHYETHCA, 1 Ha ObOMY lIiSI
YMOBHOTO o1i€paTopa MpUuInHACTbLCA, HAITPUKIIA:

if(x<:y) X+=y;

Jloriuni omeparopu && i || 06’€qHYIOTh OKpEMi BHpa3d YMOBHHX OIEPATOPIB
y CKJIaJIeH1 BUpPa3|u BIAHOIICHB Y BIAMOBIIHOCTI 10 mpaBui i JoriuauXx «I» (AND)
ta «ABO» (OR) BiZMOBiIHO, HAPUKITAJ:

if((x>=a) && (x<=b)) ...; /* axkmo a<=x<=b ... ¥/
if((x<=a) || (x>=b)) ...; /* axmo x<=a a6o x>=b ... */

Y C/C++ icHye TakoXX CKOpodeHHH omeparop if-—else, skuii me Mae Ha3By
YMOBHUH BUpa3 abo omnepariisi yMOBH:

Bupa3_1 ? Bupa3_2 : pupas_3;

[Iporpama oGuucmioe Bupa3 1, 1 SKIO BiH € ICTUHHUM (Ma€ HEHYJIhOBE 3Ha-
YEeHHS), TO PE3YJIbTaT yChOT'O BHpa3y JOPIBHIOE BHUpa3zy 2, y MPOTUBHOMY pasi pe-
3yJbTaT JOPIBHIOE BUpa3y 3.

YMOBHUY BHpa3 IUIKOM BIATIOBIAA€ HACTYITHOMY OIEPATOPY AIbTEPHATHBHOTO
PO3TaTyKCHHS:

if (Bupa3_1) Bupa3_2; else Bupa3 3;

OTxe HACTYIIHI OTIepaTOPH, IO 3HAXOAATh HAMOUIBIIE 3 BOX YHCEI, € I[IJTIKOM
€KBIBaJICHTHUMU:
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If(x>y) max=x; else max=y;
Ta
max=(X>y)?x.y;

3a JIOMOMOTOI0 YMOBHOT'O BHpPa3y MOKHA, HAMPUKIAd, HACTYITHUM YHUHOM
PO3B’sI3aTH 3a7a4y 3aMIHU HYJIEM HalMEHIIIOTO cepel ABOX IUIUX YUCENT X 1Y:

(x>y)?x:y=0;
['inku nestkoro po3raayeHHs MOXKYTh MICTUTH 1HIIT PO3Taly>KeHHS:

if (Bupa3_1) onmeparop_1;
else if Bupa3_2 oneparop 2;
else oneparop_3;

[TomiBapiantauit BuGip (puc. 8.1, B), 0 103BOJISIE BUKOHYBAaTH OJHY 3 JEKi-
JBKOX QJITOPUTMIYHUX TUIOK 3aJIe)KHO Bij 3HA4YEHHA Jeskoro Bupasy, y C/C++ pe-
ai3y€eThCs ONEepaTOpOM BHOOPY 32 TAKUM CHUHTAKCHCOM:

switch (Bupa3s)
case 3HaYeHHA_1 : omepatop_1; break;
case 3Ha4YeHHA_2 : omepatop_2; break;

default : onmeparop 3amoBYaHHSA;

}

Omnepatop BUOOPY BHUKOHYETHCS 3a TaKuM anroputMom. CrodaTky oO4YHMCIIO-
€ThCS 3Ha4YEeHHs BHpa3y switch. TloTiM 11e 3Ha4YeHHS MOPIBHIOETHCS IO 4Yep3i 3 3a-
IIPOIIOHOBAHUMH 3HAYCHHSMH CEJICKTOpIB case (3HaueHHs 1, 3HaYeHHs 2, ..., 3Ha-
yeHHs N tomio). {oitHO pe3ynbTaT MOPIBHSAHHS NAacTh 3HAYCHHS «ICTHHAY», OJpa-3y
K BHUKOHYETHCSA BIAMOBIAHUN omepatop abo Hallp omepaTopiB, aX M0 MEPIIOro
HasIBHOTO omepatopa break. SIkio 3HaueHHs BUpa3y switch He 30iraeTbes 3 ®Ko1-HUM
3HAUEHHSAM CEJIEKTOPIB case, TO BUKOHYEThCS HE00OB’s3koBa rimka default, abo,
AKII0 il HeMa, BUKOHAHHS oreparopa BHOOpy 3aBepmryeThesi. Omepatop break y
KOXXHOMY OJIOIII case HeTallHO MPU3BOINTH JI0 3aBEPIICHHS onepaTtopa switch.

[Tpuknan 3acTocyBaHHS onepaTopa switch:

switch(i)

{
case l:printf("i=1\n"); break;
case 2:printf("i=2\n"); break;
default:printf("i=All\n");

¥
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KoHTPOIBHI 3alIMTAHHSA JIO0 TEMU &:

SIxa anropuTMiuHa KOHCTPYKIliS HA3UBAETHCS POTATYKCHHSIM ?

SIK1 p13HOBUIM KOHCTPYKI[Ii PO3raigy>KeHHs 1 SIK BOHU IPALIOIOTH?

SKkuii CHHTaKCUC YMOBHOTO oreparopa?

Sxuii cMHTaKCHUC Ta MPU3HAYEHHS] YMOBHOTO BUpa3y abo omnepailii ymoBu?
[Ilo Take cknageHuit onepatop?

SIK moeIHYIOThCS B YMOBHHUX OIlEpaTOpax MpOCTi BUPa3U B CKIAICHUN?
SIke mpu3HayeHHs Ta SK (PYHKIIOHYE ONepaTop MoyiBapiaHTHOro BUOOPY?
SIK MABUIIUTH €(PEKTUBHICTH aITOPUTMIB PO3TaTy>KEHHs?

NGO~ WDE

3micToBHil MOayJb 2. KepyBaHHSI MOPAIKOM 004HC/IeHb
Tema 9. Onepatopu HUKITY

[Tix gac po3poOKu mporpamMu JOBOJI1 YAaCcTO MOCTA€ MOTpeda BUKOHATH OAMH 1
TOW caMHil orepaTop JeKiIbKka pa3iB. [ IIOrO 3aCTOCOBYIOTH ONEPATOPH IUKIIIB,
IO Peali3yl0Th AJTOPUTMIYHY KOHCTPYKIIFO MOBTOpPeHHS. KO)KHE MOBTOpHE BHKO-
HaHHS OTEepPaToPiB, IO SIBJISIOTH COOOI0 TIJIO IUKITY, HA3UBAETHCS 1TEPAIIEIO.

B nporpamax C/C++ 3acTOCOBYIOTHCS IIUKIIN TPHOX BUAIB (puc. 9.1):

— i3 mapameTpoM-niguinbHuKOM (for);

— i3 mepeaymoBoro (While);

— i3 mocTyMOBOI0 a00 micisymoBoro (do—while).
Bubip Toro uu iHIIOTO OonepaTopa MUKy BU3HAYAETHCS 3aCTOCOBAHUM aJITOPUTMOM
PO3B’sI3Ky TIEBHOT 3a/1adi.

- —> b
A
g yMOBa ' oIepaTop
TaK
orneparop yMOBa
orepaTop
TaK

I -
2) 6) B)

Pucynok 9.1 — Cxemu ornepaTopiB MHUKITY
OcnoBHa dopma nukiry for Mae HaCTymHHIA cCHHTAKCHUC (puc. 9.1, a):
for (Bupa3_1; Bupa3_2; supa3s_3) oneparop;

ne for — 3apezepBoBaHe cl0BO; BUpa3 | (iHI1ad13yI04Hil) BUKOHY€ETHCS JIUILIE OJJUH
pa3, nepej noyaTkoM poOOTH LUMKITY; BUpa3 2 3a3BHYail € BUPA30M BiJIHOLICHHS, 1110
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BHU3HA4Ya€ YMOBY BUKOHAHHS ONEpPaTopy; BUpa3 3, SIK MPaBUIIO, 3aCTOCOBYETHCS IJIS

3MIHEHHS apaMeTpa UMKy (301IbIIEeHH a00 3MEHIIEHHS )3 3aJJaHUM KPOKOM.
Hanpuknazn, HacTymHI pSAKK MPOrpaMy BUBOJSATH HAa €KPaH CIOYATKYy 4YMCIa

Bix 0 10 9, a motim Bix 9 o 0 3a gomomoroto oneparopa nukity for (koxHe 3 HOBOTO

psnKa):

for(i=0;1<=9;i++) printf("%i\n",i);
for(i=9;i>=0;i--) printf("%i\n",i);

KoxeHn 13 Bupa3iB 3aroioBky omneparopa for Moxe OyTH BiICYTHIM, IPOTE CH-
MBOJI «;» BKa3yeTbcsa 000B’s13k0B0. Hampuknan, sikiio Bupasu oneparopa for 30BciM
NOMHHYTH, TO OTPUMAEMO OE3KIHEUHU M LIMKIT:

for(; ;) ...;

Jlist 06’ €qHAHHS AEKUIBKOX MOCIIJOBHO 3alMcaHuX MiABUpa3iB onepaTtopa for
B OJIMH 3arajbHUM BHPa3 3aCTOCOBYETHCS OmNepallis «komay. Tak, Halpukiaji, HaCTy-
THUW onepaTop O0UYMCITIOE 3HAYCHHS cyMU s uncesn Bia 1 1o 10:

for(n=1,5=0;n<=10;n++) s+=n;

[Ipu BukopucTanHi omepartopa for M03BONSAIOTHCS BHYTPIIIHI OTOJOIICHHS
3MIHHUX LUKy, ajie Il 3MiHHI MOKHa BUKOPUCTOBYBATH JIMIIIE Y MEXkKaX JIaHOTO LUK~
Ty, HAIIPUKJIIAI;:

for(int i=1;i<=n;i++) ...;

Hukn 13 mepeaymoBoto (while) mpairtoe 3a HacTymHUM cHHTaKcucOM (puc. 9.1,
0) 13aCTOCOBY€TBHCA /I TOBTOPHOT'O BUKOHAHHS OTIEpaTOpa YIPOJOBK YChOTO Hacy,
JIOKW 3HAYCHHS BUPA3y € iICTHHHUM (HEHYJIbOBUM):

while (Bupa3) onepartop;

VY mmKii 3 mepeyMoBOIO MIEpeBIpKa YMOBY BUKOHAHHS MUKy (3HAYCHHS BHUpa-
3y) BiIOyBa€eThCs M€ IO MEPIIOro BUKOHAHHS HOro Tija. SIKmo ymoBa icTUHHA (He-
HYJIbOBE 3HAUCHHS BHUPa3y), TO BUKOHYETHCS ONepaTop (TLIO IUKITY), IHAKIIE — ITUKII
HE BUKOHYETHCSI, TOOTO IIMKJI BUKOHYETHCS, TOKM YMOBA He cTaHe XuOHOt0. e o3Ha-
qae, M0 TUI0 MUKITY 3 IEPEAYMOBOIO MOXE HE BUKOHATHCS YKOTHOTO Pa3y.

HactymHauii pparmeHT mporpamMu BHBOJIWUTH Ha €KpaH JIATUHCHKHUH andariT y
BEPXHBOMY PETICTPI:

int c=65;
while(c<='Z") printf("%c",ct++);

Ti10 UMKy Ma€e MICTUTH Xo4a O OAUH OMEPATOP, IO BIUIMBAE HA YMOBY 3aKiH-
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YEHHS 1TepalliifHOTO MpoIleCy, 1HAKIIE BIIOYAEThCS «3aIIUKICHHSY:
while(x<=n) y+=1; /* npuknaj 3auuKIeHHs */

Omnepatop nukiy 3 noctymoBoro (do—while) € «mepeBepayTm» nukiom while,
TOOTO BUKOHYETHCS ONEPATOp, a BKE MOTIM IMEPEBIPAETHCSA 3HAUEHHS BUpa3y (puc.
9.1, B). lluxn mparroe 3a HACTYIIHUM CHHTAKCHCOM 1 TOBTOPIOETHCS JOTH, TOKU 3HA-
YeHHs BUpa3y Oyze ICTUHHUM (HEHYJIbOBUM):

do onepartop; while (Bupa3s);

OTXe UK 3 TOCTYMOBOIO 32 OyIb-IKUX 00CTaBUH Oy/i€ BUKOHAHO NMPUHANMHI
OJIMH pa3 — B I[bOMY 1 IIOJIATAE HOT0 rOJIOBHA BIAMIHHICTD BiJl HUKITY 3 IEPEYyMOBOIO.

HactynHauii ¢parmeHT mporpamu BUBOJUTH Ha €KpaH JIATUHCHKHUI andasiT y
BEPXHBOMY PETICTPi, TOOTO BUKOHYE Ti K cami Jiii, 0 1 monepeaHiil pparMeHT, aie
3a gornomororo nukiry do-while:

int c=65;
do print("%c",c++); while(c<="Z');

3ayBakKHMO, 1[0 OTEpPATOPH TiJia MUKIY 3 IMOCTYMOBOIO MAarOTh BIUTMBATH Ha
YMOBY 3aKIHUEHHS 1TepaIliifHOTO MPOIIECy, 1HAKIIE BIIOYACTHCS «3AUKICHHS.

JJisl TIepe9acHOro 3aBEePIICHHS OYIb-SIKOTO UKy 3aCTOCOBYIOTHCSI OIIEpaTo-
pu nepexony break ta continue. JIis mpuMycOBOrO MepepuBaHHs IMKITY CITiJl BU-
KIukaTu omeparop break. OmepaTtop continue 3A1HCHIOE TPOIYCK YCiX 1HCTPYKIIIH,
3alMCcaHuX 3a 11 BUKJIMKOM y TUIl UKy, Ta KEPYBaHHS NEPEAAEThCSA HA MEPEBIPKY
BHpa3y, 10 00yMOBJIIO€ 3aBepIIeHHs (200 MPOJTOBXKEHHS ) ITUKITY.

VY pasi MOBTOPHOrO0 BUKOHAHHS Yy TUIl MKy JIEKUIBKOX OIMEpaTopiB MaeMo
CKII[ICHUI Omepatop LuKIy. Moro Tino o6MexyeTsest GirypHUME TyXKKaMH i MOXE
MICTUTH OY/b-5K1 OTIEPATOPH, Y TOMY YUCJII 1 IIUKITY.

Sxro omepartop IMUKIY MICTHTH 1HINI HUKIIYHI ONEPATOPH, TO HAECTHCS MPO
BKJIaJICH1 MUKIH (MUKIH Y 1K), CTyniHb BKIAJAEHOCTI MPU IIbOMY MOXe OyTH J10C-
TaTHBO TTMOOKUM, B 3aJIC’KHOCTI BiJI CKJIQHOCTI iTepariitHoro mpouecy. OKpiM TOro,
UK OJTHOTO TUITY MOKYTh OYTH BKJIQJIEHUMHU Y MUK 1HIIOTO THUITY.

[Tpuknaau BKIaACHUX ITUKIIIB:

for(i=first;i<=last;i++)
for(j=v;j>=w;j--) ...;
while(x<=n)

for(i=last;i>=first;i-=x) ...;

BxrnageHi nMKIM Mpaniol0Th HACTYITHUM YMHOM. BUKOHY€eThCS Tiepiia iTepailis
30BHIIIHBOTO LMKIY 1 SKIIO Y UMKl 3HAXOJUTHCA ONEpPaToOp BKIAIEHOTO IUKIY, TO
rporpama rnepejiae KepyBaHHsl Ha oro BUKoHaHHsI. [1icis 3aBepuieHHs yCix 1Teparlii
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BKJIaJICHOTO LIMKIy MOYMHAETHCS HACTYIHA ITepallis 30BHIIIHBOTO LUKIY, A 4Yac
AKOI 3HOBY ME€pPEIaeThCsl KEPYBaHHS HA ONEPaTOp BKIIAJIEHOTO LHUKIY 1 T.1. AJTOPUTM
3aKIHYY€ThCA MICIs 3aBEPIIECHHS YCIX 30BHILIHIX 1TepaLii.

Henpunyctumo nepeTuHaHHS OKPEMUX LIUKIIB.

ko 1Sl MPUMYCOBOrO TMEpPEpHUBAHHS IUKIY BUKOPUCTOBYETHCS OIEpPaTOp
nepexoay break, To mepepuBaeThbCs TOM LUK, Y AKOMY BiH BUKIMKaeThes. [lics me-
pEpHUBaHHS BHYTPIIIHBOTO IIMKIY KEPYBaHHS MEPEAAETHCS 3aroJIOBKY 30BHIIIHBOTO
LUKITY 1JIs1 IEPEBIPKUA YMOBH HOTO MPOJIOBKEHHS.

AHaNoriyHo mpartoe i oneparop continue, ajge Horo BUKOpUCTaHHS 3a0e3neuye
BUKOHAHHS HOBOI 1Tepallii TOro MUKy, B SKOMY BUKIIMK continue 3/11iCHEHO.

Sk 1 paniie, Mg Yac 3aCTOCYBaHHS BKJIAJIEHUX LUKIIYHUX alIrOPUTMIB HEOO-
X11HO 3a0e3nevyyBaTH CKIHUEHHICTh ITEpAIIfHOrO Mpolecy adu YHUKHYTH MOXKJIUBO-
IO «3alUKIICHHS.

B3arani peKOMEHIYeThCS YHUKATH 3aCTOCYBaHHS OINEpPATOPIB MEPEeXoAy s
NepeIyacHOro 3aBEPIICHHS K MPOCTHUX, TaK 1 BKJIAJICHUX IIUKITYHUX MTPOIIECIB.

Jlist 6e3yMOBHOTO 3aBeplieHHs MOTOYHOI (GyHKUII (y TomMy uucil (QyHKIii
main()) BUKOpPHCTOBYIOThCS omeparopu exit() i abort(), mpororunu skux 3HaXO-
IAThCs Y 3arojoBHOMY daiini stdlib.h, nHanpukan:

exit(0);
abort();

He Gaxxano 3aBepiryBatu motouny ¢GyHKIio (y ToMy yucii GyHKIio main())
IIUISIXOM 3aCTOCYBaHHS oreparopiB Ha KmTant exit() 1 abort(), po3ramo-BaHux y Tiii
ITUKITY.

KOHTDOJ'II)Hi 3alIMTaHHA 10 TCMH 9:

Ko 3acToCOBYIOTBCS iTEpaIliiiHi MPOIECH Ta 10 TaKe KU ?
Sxi ICHYIOTh PI3HOBUIAY ITUKITIB?

Sxuii CHHTaKCHC OTIepaTopiB MUKITY?

SIke mpu3HaYeHHS MalOTh BUpa3u ornepartopa for?

VY yoMy momsirae BiAMIHHICTh PI3HUX YMOBHHX IUKITIB?

[Io MOKe CIPUYMHUATH «3aIUKICHHS» TTpoTpamMu’?

Sk mpaIforoTh onepaTopu epepruBaHHs MUKy break Ta continue?
o o3Havae TepMiH «BKIAACHI MUKIN»? SIK BOHU TIPAIIOIOTH?
SIka Moxe OyTH CTYIiHb BKJIQJICHOCTI ITEpPAIlifHOTO TIPOIiecy?

10 Sk npai0Th ONEepaTopu NEPEXOY Y BKIAJICHUX UKIaX?

11. Konu BkIaAeHUM MUKITYHUN MPOLIEC MOXKE «3AITUKIUTUCHY» ?

12. Sk 3abe3meunTy 0€3yMOBHE 3aBEPIICHHS TOJOBHOI (DYHKITIT TporpaMmu?

©CoNoOORrWNE

Tema 10. OcobmmBOCTI pOOOTH 3 CHMBOJBLHHM THIIOM JaHUX

JloBoJI yacTO y MpakTUI[l TPOrpaMyBaHHS BUHUKAIOTh CUTYallli, KOJIU JJIs
PO3B’SI3Ky MEBHOI 3a7a4i JOBOJAUTHCS OOpOOJSATA HE OKpeMI JlaHl (HampuKiIaa, dyuc-
JIOBUX 200 CUMBOJILHOTO THIIIB), a AESIK1 iX MOCI1JOBHOCTI.
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Piu y Tim, 1o juis 306epiranHs # 0OpoOKH MOCTIAOBHOCTEN OAHOTUITHUX JAHUX
y MOBax MporpamMyBaHHS 3a3BMYail 3aCTOCOBYIOThCSI MacuBU. Hacmpaszi »x Oarato
3a/1a4 MOke OyTH po3B’s3aHO 0€3 BUKOPUCTAHHS OyAb-SIKUX CTPYKTYp JaHHX.

Cepen 3aa4 Takoro TUIYy YacTIIIE 332 BCE BUCTYNAIOTh aJTOPUTMH HAKOIIM-
YEeHHsI, TOOTO KOJIM 3aMICTh 30€piranHsi yCi€i MOCaiJOBHOCTI JaHUX (YMCEN, CHMBOJIIB
TOIII0) Y MPOrpami OroJIONIYEThCS CHellladbHa 3MiHHA, B Kil caMe ¥ HaKOMHYYEThCS
PE3yJIbTAT KOKHOI ONEPEHBOT ITepallii.

Tax, Hanpukiaz, st o0paxyBaHHS CyMH a00 J00YTKY 3HAYEHb JEAKOI YUCIIO-
BOi MOCJIAOBHOCTI 30BCIM HeMa MOTpeOU B OTOJIOUIEHHI MacuBy, 00 Taki Jii HLIKOM
MOYTh OyTHM BUKOHAHI 3a JOMOMOI'OIO JIMILIE OAHOrO LMKIY, MiJ Yac BBEACHHS Ja-
HUX.

3HaueHHs CUMBOJILHOTO (JIiTepHOrO) TUiy char — HemycTuil CUMBOJI KOJOBOI
tabsuui ASCII (anrn. American Standard Code Information Interchange — amepu-
KaHCBbKUH CTaHAApTHUM Ko7 oOMiHy iHpopmariiero) andasity TIK.

OroJoiieHHs 3MIHHOI CUMBOJIBHOTO TUTY Y C-iporpami 3/1IHCHIOETHCS] HACTY-
THUM YHHOM:

char c;

abo
unsigned char c;

Mo>kHa pa3oM 13 OroJIOIIEHHSIM CUMBOJILHOI 3MIHHOI IPUCBOITH iii TOYATKOBE
3HAauYeHHS (B OJIMHAPHUX JIANKaX ), HATPUKIIA;:

char c='A’;
abo

char c="\x41"; // 41 — mictHaausTkoBuit ASCII-kox cumBoiy ‘A’
abo

char ¢c="\101"; // 101 — BicimkoBuit ASCII-xox cumBoiy ‘A’

300pakeHHS CHMBOJIIB Yy BHUIUISAA1 iX MIICTHAAISTKOBOTO a00 BiCIMKOBOTO
ASCII-xoniB 3pyuno ymme s kepytouux cumBoiiB (kogm ASCII "\x01'-"\x1f").
Kpim Toro, aesiki Kepyrodi CUMBOJM MO>KHA 3alACYyBaTH 3a JOMOMOTOI0 TaK 3BaHHUX
KEepYIOYHMX MOCIIIOBHOCTEH, HATIPUKIIAT:

"\a' — 3BykoBuii curHai; '\n’ —
nepeBeACHHS psaka; \r’ —
MOBEPHEHHS KapeTKH;

"\t — ropu3oHTaIbHA TAOYIIAILIS;
"\v' — BepTHKaJIbHA TaOYIISIIIisI.

BukopucranHs Kepyrouux MOCIIIIOBHOCTEH CHMBOJIIB MOKJIMBO BCIOJH, [I€
MOXYTh BXKUBAaTUCh APYKOBaH1 CUMBOIM. Hanpukiaa, BUKOpUCTAHHS KEPYHOUOT MOC-
nimoBHOCTI \n' y omepatopi printf() micist BUBEICHHS MMEPEBOIUTL KypCOp HA HACTY-
ITHUH PAJOK:
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printf("Kypcop Oyne nepeBeeHO Ha HACTYITHUH psiok\n”);

CHUMBOJIBHIA 3MIHHIA MOKHa MPHUCBOIOBATH 3HAYEHHS IHIIOI CHUMBOJIBHOI
3MIHHOi, @ TakOX MOKHa IOPIBHIOBATM CUMBOJIbHI 3MiHHI MiX c00010. CuMBOIU
BBAXKAIOThCS pIBHUMHU, SKILO piBHI iX ASCII-xoau. buibiiumM € cuMBoA 3 OUIBIIUM
ASClII-xonom.

J10 3HaYeHb CUMBOJIBHOT'O THIY KOPHCHO 3aCTOCOBYBAaTH MaKpOCH Kiacudika-
I1ii CHMBOJIIB iS..., BU3HAYEH1 Y 3aroJJOBHOMY (aiii ctype.h:

isalnum — andasiTHO-LIHPPOBHUIT CUMBOI;

isalpha — andasiTHHIT CHMBOIT;

isascii  — cumBos ASCII (0<=c<=0x7E);

iscntrl  — xepyrounii kog ASCII;

isdigit  — udpa Big ‘0" 10 '9’;

isgraph — apykoBaHUl CHMBOJI, KpiM TIPOOLTY;

islower — masa mitepa Bix 'a’ 10 'z’;

Isprint  — apyKoBaHHIA CHMBOJI 200 MPOOLIT;

ispunct — cuMBOJ yHKTYaIlii;

isspace — mpoOii, TaOyIsIlis, HOBEPHEHHS KapeTKH, IICPEBEICHHS Ps/IKa,
BEpTHKaJIbHA TaOYISIIs;

iIsupper — Benwmka Jitepa Bin ‘A’ no 'Z’;

isxdigit — mrictHagsTKoBa Edpa Bix ‘0’ 1o 9" abo mitepa Bix ‘A’ no 'F’
(Big 'a’ mo 'f").

L{i Mmakpocu oBepTarOTh HEHYJILOBE 3HAUCHHS (ICTHUHY), SIKIIIO CUMBOJI HaJje-
KUTh JI0 33J1aHOT MHOXXHHU CUMBOJTIB, a00 HYJIb (XHOHICTh) — y MPOTUBHOMY pa3i.

Jlist IUX MaKpOCiB HE PO3IMOBCIOKYEThCS HAa cUMBOJIH 3 KogaMu ASCII 6iib-
me, Hk 0x7E (Hanpukiaa, KUPUITUITIO).

J1o JaHuX CHMBOJIBHOTO TUIY MOKYTh OYTH 3aCTOCOBAaH1 HACTYIIHI () YHKIIII:

OyHKIis [TpusHaveHHs [Mpuxitan #include
getc() — YUTaHHS CUMBOJIY 3 BiJOOpaKeHHSIM c=getc(stdin); stdio.h
getch()  — yurtanHs cumMBOITY O€3 BiIOOpaXKEHHS c=getch(); conio.h
getchar() — uuTaHHS CUMBOIY 3 BiTOOpaKEHHIM c=getchar(); stdio.h
getche() — yuTaHHS CUMBOIY 3 BiIOOPAKEHHIM c=getche(); conio.h
putc() — BiIOOpakeHHSI CUMBOITY putc(c,stdout); stdio.h
putch() - BimoOpaxeHHS CHMBOIY putch(c); conio.h
putchar() — BimoOpaxeHHsI CHUMBOITY putchar(c); stdio.h

[Tpuknanu:

char c; // oronomeHHs CMMBOJBHOI 3MIHHOT
c=getche(); // unTaHHsS CUMBOIY
1f(isdigit(c)) s++; // 3acTocyBaHHs Makpocy kiacudikariii CAMBOJIIB
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KouTpoabHI 3anmuTadHsa 10 TeMu 10:

[Ilo Take MOCIITOBHICTh JAHUX?

SIKuM YMHOM OOPOOIISIIOTHCS MOCIIIOBHOCT1?

Sk 32 1ONOMOr00 MOCTIA0BHOCTEW YHUKAIOTh BUKOPUCTAHHS MAaCUBIB?

[Ilo Take xomosa Tabmums ASCII?

SIke mpu3HayeHHS MalOTh Kepyrodl cuMBoJin? SIKi iXH1 KOoau?

SIK OronouIyroThCS Ta BUKOPUCTOBYIOTHCS 3MIHHI CUMBOJIBHOT'O THITY ?

[Ilo 03HauYarOTh Ta SIK 3aCTOCOBYIOTHCSI KEPYIOU1 MOCIITOBHOCTI?

Ko 1 sik 3acTOCOBYIOTHCS MaKpOCH Kiacudikaiii CMMBOJIIB?

Sxi ctanaaptHi QyHkiii C/C++ 3acTOCOBYIOTHCS A0 JAHUX CUMBOJIBHOTO TUITY?

CoNo~WNE

Tema 11. ®yHK1IT KOpHUCTyBaya

DYHKIIIT € CAaMOCTIMHUMHU, JIOTTYHO 3aBEPUICHUMH OJUHUIIIMUA MPOTPaMHU, 110
BUKOHYIOTh TI€BHI1 J1i BIMOBIIHO JI0 aJIrOPUTMY PO3B’SI3Ky KOHKPETHOI 3ajadi. 3a-
BISIKM 3aCTOCYBaHHsS (YHKIINA CIPOIIYETHCS MPOIIEC MPOTrpaMyBaHHsS, a cami Mpo-
IpaMH CTAIOTh OUTBII CTPYKTYPOBAHUMH, 3pO3YMUTIIIIMMH Ta JTAKOHIYHUMU.

Koxna C-mporpama MICTUTH SIK MIHIMYM OJHY (VHKIIiIO, a caMe (YHKIIIIO
main(), Ta MOXX€ BHUKOPHUCTOBYBATH IHII, HampuKiIazd, Oibmioreuni QyHkmii. s
PO3B’SI3Ky Yy TporpamMi OKpeMmoi caMOCTIHHOI 3amadi OakaHO pO3pOoOUTH il Hei U
okpeMy (GYHKIIIO (Tak 3BaHy (YHKIIII0 KOPUCTYBaya).

Jlns BukopuctanHs B C-iporpami QyHKITIi KoprcTyBayva ii HEOOX1THO:

— OT'OJIOCUTH;
— BU3HAUYUTH (OMUCATH);
— BUKJTUKATH.

OromnomenHs QyHKINIT 3a3BUYail BAKOHYETBCS Mepet moyaTkoM G yHkirii main()
1 MICTUTh THII Pe3ynbTaTy QYHKIIII, ii iM’sI Ta CIUCOK MapaMeTpiB (3a3HAYEHUX Y KPY-
IJIMX TY’KKax 4epe3 Komy):

Tun IM’a_pyHkuii (CMUCOK _nmapamMeTpiB);
Taxe oroyomeHHs: HA3UBAETHCS MPOTOTUIIOM (PYHKIIi1, HATIPUKITA]T:

float Cube(float x);
int Fun(float y,int z);
void F1(int, double);
void F2(void);

Tun ¢yHKIil BKa3zye TUN 3HaYEHHS, 10 TOBEPTAETHCA (QYHKITIEIO B IPOTpamy.
3a3Buyaii, 11e oauH 3 unciaoBux TumiB (int, float Tomo), psAmOK ab0 MOKAKYUK Ha
OlmpIn ckIagHUK TUN MOBH. [HOMI QyHKIIIS B3araii HE MOBEPTAar0 pe3yibTaTy. Taka
dbyHKIIis Mae Tum void.

Im’st pyHkuii npusHauene A i igeHTudikalii y nporpami 1 Mae OyTu 3amuca-
HE 32 IpaBujaMu oOy10BU 1AeHTU(d1KaTOpiB MOBU. baxkano abu iM’st PyHKIIT BiJ10-
OpakyBaJIo ii MPU3HAYCHHS.
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CruckoMm (popmalibHUX TapaMeTpiB MO3HAYAIOTHCS BXITHI JaH1, 3HAYEHHS SKHX
nepenarThes PYHKINT M 4ac BUKIUKY y BUIISAL (DaKTUYHHUX TMapaMeTpiB (apryMeH-
TiB). KinbKkicTh, 4eproBiCTh Ta TUNHU MapaMmeTpiB (yHKIII Mae OyTH y3TOHKEHO 3
OTIepaTopoM BHUKIHMKY (GYHKIT y mporpami. JIJIsi KOXKHOTO 3 IMapaMeTpiB HEOOX1THO
BKa3aTH THWII, HaBITh KOJM THIU IMOCIIIOBHUX MapaMeTpiB 30iraroThcs. Tumu mapame-
TpiB QYyHKIIT MOXYTh OyTH JOBUTHHUMH TuUINaMud MoBH. [lapamerpom ¢yHKI, 1m0 HE
OTIpaIlbOBYE KOJHUX BXIJHUX 3HAUCHb, 3a3BUUYAl BUCTYIAE KIOYOBE CIO0BO void.

Sk mpaBunO MpOTOTUN (YHKIIT HUJIKOM 30iraerbest 3 i 3aroJlOBKOM y BU3Ha-
YeHHI, IPOTe iMEeHa apaMeTpiB y IPOTOTHII He MAIOTh HiSKOTo 3HaYeHHd. 1X B3arani
MO>KHA HE BKa3yBaTH, 3a3HAYMBIIY JIUIIIE THII.

Busznauenns ¢yHkiii (iXx onvucu) BUKOHYIOTBCS IICJISI OTOJIONICHHS] TPOTOTH-
niB. PekoMeH1yeThCs Taki BU3HAYEHHS PO3TAIIOBYBATH Micisl GyHKIIT main().

Onuc QyHKIIT TOYMHAETHCS 3 3ar0JIOBKA, SIKUM MICTUTh THI pe3ysbTaTy QyH-
KIIi1, 1i iM’sI Ta CIIUCOK MapaMeTpiB (3a3HAUCHUX Y KPYIIIMX IYXKKaX uepe3 KoMy) 1 3a-
3BUYAi CIIBMAAA€ 3 MPOTOTUIIOM (ayie 6e3 MPUKIHIIEBOI KPAMKHU 3 KOMOIO).

Bwmict camoi @ynkuii (i T110) oOMexyeTbest GIrypHUMH AY>KKaMH, HA KIITAJIT
¢ynkuii main(), MK SKUMU MOKHA OTOJIOLITYBAaTH 3MIHHI, BUKJIMKATH 1HII QYHKIII,
BUKOHYBATH omnepaTopu Toiio. He mo3BossieTbest y (PyHKINIT CTBOPIOBATH BHYTPINIHI
byHKIIi.

JlomaTkoBi 3MiHHI, 110 MOXYTh OyTH OTOJIONIEH] Y (YHKIIi, HA3UBAIOThCS JIO-
KaJbHUMHU 200 aBTOMAaTUYHUMU 1 30€piraroThbCs y CTEKY, TOOTO € JOCTYITHUMU JIUIIIE
y nmaniil ¢yHKuii mig dac ii podoru. Taki 3MiHHI PEKOMEHIIYETHCS PO3TAIIOBYBATH
nepe NepImM ornepatopoM GyHKIIII.

OyHKIIIS 3aBepIIye CBOE BUKOHAHHS 200 KOJHM JOCATHYTO 11 KiHIIS (BUKOHAHO
yci omepatopu), abo 3aBasku oreparopy return. TumizoBani QyHKIIT 000B’I3KOBO
MarTh MICTUTH Xo4ua O OJIMH omepaTop return, oApasy 3a SKUM 3a3HAYAETHCS BiAIO-
BiJIHE 3HAUCHHsI, 1[0 TTOBEPTAETHCSA ITi€t0 GyHKINIEIO Y iporpamy. Jlume void-gyHkinii
MOKYTh BUKOPHCTOBYBAaTH Omeparop return 0e3 3aBeplIaibHOTO 3HAYEHHs, abo 30-
BCIM HOTO HE MICTUTH.

[Tpukian onucy GyHKIII, 0 OOYUCITIOE TPETIO CTEIIIHB NIEPEAaHoro il apry-
MEHTY:

float Cube(float x)
{

return X*x*x;

}

3BepranHs 70 (YHKII y HEOOXITHOMY MiCIll TPOrpaMu BiOyBaEThC 3a J0-
MTOMOTOI0 OTIEpaTOpa BUKJIMKY — BKa3YEThCS 1M sl (DYHKITIT Ta MEPENiuyIOThCA Y KPYT-
TUX AyXKax 1 GakTudHi napameTpu (aprymMeHTH). Ko QyHKIlisS TOBEpTaE Pe3yib-
TaT, TO il BUKJIMK MO’KHa BUKOPHCTOBYBATH y BHUpa3ax SK 3BHUAWHUN OTIEPAH], THUII
SAKOTO 30iraeTbcsi 3 TUNOM 3HaYeHHs (yHkKIii. OKpiM TOTO, BUKIUK Takol (yHKIIIi
MOXHA 3/IIHCHUTH aBTOHOMHO, TOOTO Yepe3 OKpeMuUil onepaTop. Y Takomy pasl 3Ha-
YEeHHS, 1110 MoBepTae PyHKIiA, iIrHOpyeThes. Bukinuk void-QyHKuii 311iCHIOETCS BU-
KJIFOYHO aBTOHOMHO.
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ITig yac 3BepTanHs 10 (yHKUIT BCI 1i popManbHi napaMeTpu OTPUMYIOTh KOMIi
3HAY€Hb BIANOBIIHMX (PAKTUYHUX MapaMeTpiB (apryMEHTIB), 3aJaHUX OIEPATOPOM
BUKIIUKY. TOMY KUIBKICTb, MOPSIOK PO3TAIIYBaHHSA Ta TUMN (PaKTHUUHUX 1 (Hopmalib-
HUX napaMmeTpiB (QyHKIIIT, K 3a3Ha4agoCs paHille, MIOBUHHO OyTH y3roJKEHO (3a BH-
HATKOM CleIladbHUX (PYHKIIN 31 3MIHHOIO KUIBKICTIO TapamerpiB). ['apaHTyeThcs
HEJOTOPKAHICTh ()aKTUYHUX MapaMeTpiB (apryMeHTIB) MiAg yac poOoTu (yHKIUII.
OcTaHHE MpPaBUIIO HE PO3MOBCIOIKYETHCS HA MapaMeTpU-MACUBH, MapaMeTpU-PAIKH
Ta Ha JIEsK1 1€ 0COOIUBI MapaMETPH.

[Ipuknaan BUKIUKY (yHKIIIH:

d=a*a+Cube(b)/3;
F1(x1,x2);
printf("Result=%t",Cube(a+b));

VY nepmoMmy mpukiazi oOYMCIIOETHCS 3Ha4Ye€HHS 3MiHHOI d 3a Qopmylioro:

d=a%+b*/3. Jlns Bu3HAUeHHs KyOy 3MIHHOI b 3acTocoBaHo BUKIUK PyHKIlii Cube(b),
OIMKC SKOI TIOKa3aHO paHille 3a TeKCTOM. Bukimk nanoi QyHKIT mepegae il apry-
MeHT b uepe3 pakTuyHuil napamerp X. OYyHKI[IS 0OUHUCIIIOE TPETIO CTEMIHb apaMeT-
pa X i moBeprae ii 3a JOMOMOTOI0 orepaTopa return y BUpa3 Iporpamu y sIKOCTI pe-
3yJbTaTy.

Y npyromy mpukiaai 371HCHIOETECS BUKIUK QYHKIIII, SKa OTPUMYE JIBa Tapa-
metpa x1 1 X2 Ta, CKOpill 3a BCce, HE MOBEPTAE >KOJAHOTO 3HAYEHHS, TOOTO Ma€ THUII
void.

Tperiit mpuknaa IEMOHCTPY€E BUKIUK paHilIe PO3TIITHYTOI GYHKIT 1ig 009n-
CJICHHS TPEThOi CTETICHI CYMH JBOX JIWCHUX YHCEN Y SKOCTI apryMeHTy 1HIIO01 (PyHK-
1ii, y manomy pasi — printf().

OmnepaTopy BUKIUKY (QYHKIIIH MOXYTh PO3TAIIOBYBATHCH K Y MeXaX (yHKIIIT
main(), Tak 1 y MeXax 1HIIHX QYyHKITIH.

JlokaneHi 3MiHHI Ta (opManbHI mapameTpu (YHKIIH 3amaM’STOBYIOTBCS Y
cteky. O6nactp 1ii TAKUX 3MIHHUX PO3MOBCIOIKYETHCS JIMIIE HA aHy (YHKIIIIO 1 Ii-
Cisl  3aBepiieHHs (YHKIIA iX 3HAYEHHsS CTalOTh HEBIOMHMH. Y CTEKy 3a-
mam’ ITOBYIOTHCSI TAKOXK aJApecy MOBEPHEHHS 3 (PYHKIIIi

Ha BimMiHy Bin JIOKaidpHUX, rI00adbHI 3MIHHI 3amaM’ ITOBYIOThCSl Y CETMEHTI
3MIHHUX MOK€ OyTH KOPHUCHUM JIJII OTOJIONICHHS BETUKUX CTPYKTYP JaHHUX 3 METOIO
€KOHOMIi CTEKOBO1 T1aM’SITi, aJie 3BEPTaHHs y (DYHKITISX 10 TII00ATBHUX 3MIHHHUX MTPO-
rpaMu TIOPYIIIYE 3acagfl CTPYKTYPHOTO MPOTPAMyBaHHS 1 MOXKE MPU3BECTH JI0 TIOMU-
JIOK, SIKi JTy’K€ CKJIaJTHO BUKPUTHU Ta BUIIPABUTH.

Sxmro oneparop y GyHKITII MICTUTh BUKJIHK I1i€] XK (QyHKIII1, Taka GyHKIlIS Ha-
3MBAETHCS PEKYPCUBHOIO.

["'0J10BHOIO BUMOT0IO IO PEKYPCUBHUX (YHKIIIM € HEOOXITHICTh 3a0e3MeYeHHS
KOPEKTHOTO BUXOAY 3 HUX, a0W HE MPU3BECTH /IO MEPETOBHEHHS CTEKY 1 «3aBUCAH-
HIO)» CUCTEMH.

Hanpuknan, obuncienns ¢akropiana yuciaa n (n!=1:2-3-...-n) gyxe 3py4Ho
BHKOHYBATH 3a JOMOMOI'0I0 PEKYPCUBHOI () yHKIIII.
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double Factorial(int n)

{

If(n>1) return n*Factorial(n—
1); return 1;

}

[lepenaua y ¢pyHK1Ii MAaCHBIB, PAAKIB Ta OUTBII CKIAAHUX CTPYKTYp JaHUX Mae
MEBHI 0COOJMBOCTI Ta MOTpeOye 3aCTOCYBAHHS CHELAJIbHUX MPUHOMIB Mporpamy-
BaHHS Ta YaCTKOBO PO3TJISIHYTO Y BiJNIOBITHUX HACTYITHUX TeMaX.

KoHTpoabHI 3anmuTadHs 10 TeMu 11:

o Take ¢pyHKIIS Ta AKe 11 NpU3HAYESHHS B Tporpami?

Sxi Bunu QyHKIIH MOXKe MICTUTH Iporpama?

[Ilo HeoOX1AHO /ISl BAKOPUCTAHHS B Iporpami QyHKI[li KOpUCTyBayda?

o Take mporoTum, popMasbHi Ta GaKTUYHI TapaMeTpu (apryMeHTH) QyHKIIi?
SIky cTpyKkTypy Mae QyHKIIISI KOpUCTYyBaya, Ta sIK 3/11HCHIOETHCS 11 BUKIIUK?

Sxuit T MOXyTh MaTu (QyHKUII Ta X nmapametpu? o take void-¢ynkuii Ta
void-napameTpu?

7. Slxa GyHKIIS HA3UBAETHCS PEKYPCUBHOIO Ta sIKI BUMOTH JI0 ii HAaMCaHHs?

oabkhowdE

Tema 12. Knacu mam’sati nanux (mema
OJ151 CAMOCMITIHO20 BUBUEHH)

Tema 13. ITokaxxuuku (mema ons

CAMOCMITIHO20 BUBUECHHS)
Monyas 2. Opranizauis 1anux
3micToBuit Moayib 3. IIpocTi cTpyKTYpH 1aHMX
Tema 14. Macusu

VY MmacuBax 00’ €IHYIOTHCS €JIEMEHTH OJHOTO Tuly. EmemeHnTn macuBy po3rta-
IIIOBYIOTBCS Y TaM’SIT1 TTOCIIIOBHO, MIOYMHAIOYH 3 MEPIIOro eIeMEHTY (TepIIuil ene-
MeHT Mae iHaexc 0) .

OCKITbKM TIepIIui 1HACKC MAacCWBY 3aBXKIW JOPIBHIOE HYIIO, TO A Oynb-
SIKOTO OTOJIOIIICHHS HA 3Pa30K:

t name[n];

7e t — TUI TaHWX, MPUITYCTHMI 3HAYEHHS 1HJICKCiB 3HaXOAAThCs y Alana3oni Big 0 g0
N—1. BukopucTaHHs 1HACKCY 3a MEXaMH IHOTO Jiana3oHy MPU3BEAE 10 3BEPHEHD 0
oOJacteil mam’siTi, 0 HE HAJIEKATh MACHUBY.

OTxe J1si OroJIONIEHHS MacUBY HEOOXIHO OTOJOCHUTH 3MIHHY (iM’sSi MacuBY)
Ta IOJIaTH CJIIIOM y KBaJApaTHUX AYKKaX I[1JI€ YUCII0, KOTpe Oyae BU3HAYATH KUTb-
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KICTh €JIEMEHTIB Y MacuBi. Hanpukinaz, orojomeHHs:
int m[100];

BH3HAYa€ MacuB Ha iM s m, 37aTHUM 30epiratu 10 100 3HaueHb TUIY
int. TUoBi NpUKIaAN OroJIOIIEHHS BUIIE3raaHOrO0 MACHUBY:

#define MAX 100

int mM[MAX];
abo

const max=100;

int m[max];

Ab6u chopmyBaTu BUpa3, 1110 MAE BITHOIICHHS O KOHKPETHOTO €JIEMEHTY Ma-
CUBY, HEOOX1THO MICJIs IMEHI MacHBY 3a3HAYUTH 1HJCKC IIOTO eleMeHTY (y KBaapar-
HUX IYXKax). Y SIKOCTI IHAEKCY Ma€ OyTH IIUTHI BUpa3 — KOHCTaHTa, 3MIHHA, Pe3yJlb-
taT (yHKIi Tomo. Hanpuknaz, oneparop:

m[5]=55;

IMPUCBOIOE 3HAYCHHA 55 MMOCTOMY CIICMCHTY MACHBY M.

[locnimoBHUN NOCTYN 0 ACKUIBKOX €JIEMEHTIB MacuBY 3J1MCHIOETHCS 3a J10-
MIOMOIOI0 IUKJIIYHUX anropuTMmiB. Hampuknan, HacTymHud (parMeHT mnporpamu
IIPUCBOIOE HYJIb 3HAYEHHSIM IEPIINX N €IEMEHTIB MacCUBY:

for (int i1=0;i<n;i++) m[i]=0;

OroJomnieHHss MacUBIB MOXYTh OYTH TJIOOQIBHUMHU 1 JIOKUIBHUMU. SKIIO
3MiHHa-MacHB — IJ100aJIbHA, TO €JIEMEHTH MAaCHBY aBTOMATHYHO 1HIMIATI3YIOThCS HY-
MU, SIKI0 K MacHB JIOKAJIbHUN Y (DYHKIIIT, TO Oro 3HAYCHHS € Henepen0adyBaHm -
MU 1 TOTpeOYIOTH 1HIIIai3aIii.

Jlns iHimiamizaii HeoOXiTHO OTOJIOCUTH MAacHB (SIK 3a3BHYAM), IMICIS YOro y
birypHUX qyKKax 3amucatu (4epe3 KOMY) CIHCOK 3Ha4eHb KOHCTaHT. Hampukiman,
OTOJIOIICHHS:

int m[10]={0,1,2,3,4,5,6,7,8,9};

CTBOPIOE MACHB 13 ICCITH IUTMX 3HAYCHB Ha IM’S1 M 1 TOCTIJOBHO MPUCBOIOE 3HAYCH-
Ha Bix 0 10 9 Kos)kHOMY eneMeHTy MacuBy Big m[0] mo m[9].
MoskHa mepenucaTy pO3rasSHYTe OTOJIOMICHHS HACTYITHUM YHHOM:

int m[]={0,1,2,3,4,5,6,7,8,9}:

V¥ Takomy pa3i HOpoXkH1 KBaJApaTHI AY>KKH JTIO3BOJISIIOTH KOMIUISITOPY aBTOMA-
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TUYHO BU3HAYaTU TOUYHHUM po3Mip mam’aTi, HEOOXITHUM 17151 30epiraHHs nmepepaxona-
HUX €JIEMEHTIB.

[Ipu ssBHOMY 3aBJaHHI pO3MIpYy MAacHBY HE € 00OB’SI3KOBUM 3aBJIAHHS 3HAYEHb
IUTsL KOSKHOT 03Ul MacuBy. Hanpukiaza, orojomeHHs,:

int m[10]={0,1,2,3,4};

CTBOPIOE MAaCHB 13 JECATU IUIMX 3HAYEHb, aj€ IHILIANI3Y€E JIMIIE MeplIl I STb.

3aBiaHHs 3aliBOi KUTBKOCTI €JIEMEHTIB Y (QITYpHUX AYKKaX IPU3BOAUTH J10
MOMMJIKH KOMITUTSII.

Sxuo m — e iM’s MeBHOIO0 MacuBy, TO BUpa3s sizeof(m) Bu3Hauae yucio O6aiT,
10 3aiiMae MacuB m y mam’sTi, a sizeof(m[0]) — gucio Gaiit, 1o 3aiiMae OaUH elie-
MEHT MacHBY.

[Tig yac nmomepeAHbOi iHIMiaMI3alii MACUBY MOYXHA BUKOPUCTOBYBATH sizeof()
JUTSl KOPEKTHOT'O BU3HAYEHHS YKCIIa €JIEMEHTIB MAaCUBY, HAIIPUKIIA/I:

int m[]={0,1,2,3,4};
#define MAX sizeof(m)/sizeof(m[0])

AOM He JOMYCTUTH MOAAIBIINX KOpPEryBaHb MAacHBY, HEOOXIJHO mepe] Moro
OTOJIOLLIEHHSM BKa3aTH KJIIOYOBE CJIOBO CONst, HAIIPUKIIA:

const float mas[]={0,1,2,3,4,5,6,7,8,9};

3a3Bryail MOYaTKOBUMU 3HAUYCHHSMH MAacUB 3alOBHIOETHCA 3 KJIaBlaTypu abo
daiiny 3a 10MoOMOrorw MuKiIy. Tak, HampHUKIIa, HACTYIMTHUN ()parMeHT IporpaMu Je-
MOHCTpY€E 3allOBHEHHSI MAaCHUBY IUIMX 4YMCeN 3 KiaBiarypu. HaxomudeHHsl 3Ha4YeHb
3aBEPIIYETHCS KOJIM KOPUCTYBaueM BBEJIEHO YMCIIO HYJIb, A00 KOJM BHYEPIAHO YHUC-
10 komipok (MAX), morepeHbo BUIJICHE J1JIs 30€piraHHs MaCUBY JTUPEKTHBOIO
#define:

n=0; /* N — TYUIBLHUK €JICMEHTIB MaCHBY

*/ do

{
printf("m[%i]=",n);
scanf("%i",&m[n]);
Jwhile((m[n++]) &&(n!I=MAX));
n=(m[n-1])?n:--n;

MacuBu MoxHa niepefaBatu y GyHKI[li kopuctyBayda. Tak, HacTynmHa QyHKIIs
00paxoBye 1 MOBEPTAE CYMY 3HAYCHB ACIKOTO MACUBY AIMCHUX YHUCE:

double Sum(double data[], int k)
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{
double s=0;
while(k>0) s+=data[--K];
return s;

}

Bukiaukary 1110 (yHKIIIO MOKHA, HATPHUKIIA, HACTYITHHM YHHOM:
printf("Result=%If\n",Sum(m,n));

JIe N — KUTBKICTh €JIEMEHTIB Y MacuBi m.

[Tpu mepenayi MacuBy y QYHKIIIIO MTEPEIAETHCS HE BMICT MACcHBY, a JIUIIE HOTO
aapeca (iM’st macuBy). Lle o3Havae, o GyHKIlS onepye OE3MOCcepeTHBO 3 MapaMeT -
pPOM-MacUBOM, TOOTO MOKE 3MIHIOBAaTH HOTo 3HaYeHHs. |11 yHUKHEHHS TakuX 3MiH
BUKOPHUCTOBYIOTHCS TTApaMETPU-KOHCTAHTH, HATTPHUKIIA]T;:

void Func(const double data[], int k)

MoskHa TakoX (OpMajbHUN MMapaMeTp, Yepe3 SAKHH 3aJa€ThCs MAaCHB, OT'0JIO-
CUTH SIK MTOKKYMK, a JJI 3BEpTaHHA y QYHKIIIT 0 CJIEMEHTIB MacCUBY BUKOPHCTOBY-
BaTH OIepalliro po3aapecarrii.

MacuB Moxe MaTu aBa abo i Oinbiie BuMipiB. Taki MacuBU Ha3UBaIOTHCS Oa-
raTOBUMIPHUMH.

Hait6inbIn po3MOBCIOKEHIM Ha TPAKTHIl € BUKOPUCTAHHS TBOBUMIPHHUX Ma-
CHUBIB 200 Tak 3BaHUX MaTpUIlh. EJIEMEHTH TaKMX MAacHBIB 3araM’ITOBYIOTHCS PSJIOK
3a psaKoM. Mo)kHa BBa)KaTH, IO BOBUMIPDHHI MacHWB € MacHBOM OJHOBHUMIpPHHX
MacHBIB (I1iIMaCHUBIB).

Tak, HanpuKIIa I, MICJIS OTOJIONMIEHHS Y MTPOTpaMi MaTPHIll JIHCHUX YUCE:

int x[3][4];

po3TanryBaHHs i eneMeHTiB X[1][j] Oyzae BiAMOBInaTH HACTYMHIN TaOIUIII:

x[0][0]

x[O][1]

x[0][2]

x[0][3]

x[1][0]

X[1][1]

x[1][2]

x[1][3]

x[2][0]

x[2][1]

x[2][2]

x[2][3]

Jie TIepIIUi 1HIEKC 1 € HOMEpPOM psJIKa, a APYTUd ] — HOMEPOM CTOBMIIS (1HAEKCAIIis
KOYKHOTO 3 BUMIPiB TOYMHAETHCS 3 HYJIA).

VY mam’sTi KOMIT'toTepa €IEMEHTH TaKOTO MAacHBY PO3TAIIYETHCS HACTYITHUM
ansom: x[0][0], x[0][1], x[0][2], x[0][3], x[1][0], x[1][1], x[1][2], x[1][3], x[2][C],
x[2][1], x[2][2], x[2][3] 1 3aiimatoTh 24 (12%2) GalT mam’sTi.

[Hiiani3yBaT TakMii MaCUB MOYKHA B OJIMH 13 HACTYITHUX CIIOCOOIB:

float x[3][4]={0.0,0.1,0.2,0.3,1.0,1.1,1.2,1.3,2.0,2.1,2.2,2.3};
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abo
float x[3][4]=
{
{0.0,0.1,0.2,0.3},
{1.0,1.1,1.2,1.3},
{2.0,2.1,2.2,2.3}
¥

1e, Harpukias, Bupas X[ 1][2] Bianosinae 3HaueHHO 1.2.

Jlo pedi, B OroJiomI€HHI 0araTOBUMIPHOTO MAacUBY JO3BOJSETHCS 3aJIUIIATH
HNOPOXKHIMU TEpIIl KBaJApaTHI AYXKKH, TOOTO OIYCKAaTH PO3MIPHICTh HAWCTapIIOro
BUMIPY, HAPUKIIA/:

float x[][4]={0.0,0.1,0.2,0.3,1.0,1.1,1.2,1.3,2.0,2.1,2.2,2.3};

VY 1upoMy BUMAAKY KUIBKICTH PSIIKIB MATPHUIll OOYUCITIOETHCS SIK YacTKa BiJl JUJICHHS
KUIBKOCTI JaHux (y JaHOMYy TIPUKIAAl iX JBaHAAIATh) HAa BIIOMY KUIBKICTh
€JIEMEHTIB y KOKHOMY PSAIKY MaTpulll (Y JaHOMY MPUKIAIl — YOTHPH).

Martpuiis Moke CKIagaTUCS 3 OJHOTO psiaka, ad0 3 OJHOTO CTOBIIS, a00 Ha-
BITh MATH JIUIIIE OJWH €JIEMEHT. B 0CTAaHHBOMY BHUITaJIKy OTOJIOIIEHHS Ta iHiIliami3a-
ITisl MaTPHUII MOYKE BUTJISIATH, HATTPUKJIA, HACTYITHUM YUHOM:

int x[1][1]={100};

JlJIss 1OCTYIy IO €JIEMEHTIB 0araTOBUMipHOTO MAacHBY 3aCTOCOBYETHCS KIIACH -
9yHa 1HJACKCHA (hopMa 3BepTaHHS, TOOTO BKA3aBIIM B OKPEMHUX KBAJAPATHHX IyKKaX
3HAYCHHS 1HJEKCY JIJI KOKHOTO 3 BUMIpPiB, HAIIPUKIIAI:

x[1][2]=(a+b)/c;
abo
int i,j,n=3,m=4;
for(i=0;i<n;i++)
for(j=0;j<m;j++) printf("%f " x[il[j]);

B ocranHbOMY MpUKIIaai pO3TISTHYTO KOJI BUBEJICHHS HA €KPaH ABAHAIINTH JIMCHUX
YHCeJ — €JIECMEHTIB IBOBUMIPHOTO MACHBY.

Sk Bxe 3a3HaYaNOCs, IPH NIepeiadl MacuBY y (PYHKITIIO TIEPEIAETHCA HE BMICT
MacHBY, a JIAIe Horo ajapeca (iM’ s MaCUBY).

Jlnst mepenadi 6araTOBUMIpHOTO MAacHBY Y SIKOCTI apryMeHTy (QyHKIlii HeoO-
X1THO 3a7aTH MIHIMYM iH(OpMAaIlii, JOCTaTHROI JIJI MIEPETBOPEHHS 1HASKCHUX BHpa-
31B B aJipecu nam’sTi. 30Kkpema JUisi ABOBUMIPHOTO MAacUBY JOCTaTHbO MEpeaaTH Ki-
JIBKICTh CTOBIII[IB a0M KOMIUJIATOP 3MII' CAMOCTIMHO OOUYMCIIUTH aJpeCcH €JIEMEHTIB Ha
MOYaTKy KOXXHOTO PSJIKA.

Busnaunmo, Hanpukiaa, cuMBoiiidai koHcTaHTH ROWS 1 COLS, 1m0 3a1aroTh
KUIbKICTB PSIIKIB Ta CTOBOILIIB BiIMOBIAHO Y IBOBUMIPHOMY MacHBi:
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#define ROWS 5
#define COLS 8

Tenep MOXHa OroJOCHUTH, HaNpUKIad, HacTynHy (yHKHi0o AnyFn() 3 mMacuBoMm y
SIKOCT1 TTapameTpa:

void AnyFn(int datafROWS][COLS));
Mo:xHa HaBITh HE 3a3HAaYaTH KUIBKICTh PSIAKIB:
void AnyFn(int data[][COLS));

B 060x Bunajkax KOMOIsTOp NMepeTBOpUTHL BUpas data[n][m] B aapecy.

AOu opraHizyBaTH Inepeaady B OJHY U Ty K caMy (DYHKIIIIO MacuBIB 3 PI3HOIO
KUIbKICTIO PSAJIKIB HEOOXITHO B OroJiolieHH1 (YHKIlI 3a3HAYUTH JOJATKOBUN Tapa-
METp, HAITPUKJIIA/;

long Sum(int data[][COLS],int numRows);

Tyt mapamerp numRows noBigomiisie pyHkiii AnyFn(), CKUIbKH pSAJIKIB MICTUTh Ma-
cuB data. I'mo6anbna konctanta COLS, sk 1 panimie, iHGopMye KOMOUIATOP 1 GYHK-
11110 PO KUIBKICTh CTOBMIIIB B OJTHOMY PSIJIKY.

Tax, HactynHa ¢yHKIlIE 00paxoOBYe€ 1 MOBEPTAE CYMY 3HAYEHb JESKOTO JBOBU-
MIPHOTO MAaCHBY ITUTHX YHCEIT:

long Sum(int data[][COLS],int numRows)
{

long s=0;
for(int r=0;r<numRows;r++)

for(int c=0;c< COLS;c++) s+=data[r][c];
return s;

}

Buxnukatu 110 GyHKIIII0 MOKHA Terep AJIS IBOBUMIPHUX MACHUBIB 3 PI3HOIO KiJIBKIC-
TIO PSKIB, HAPUKJIIA], HACTYITHUM YUHOM:

printf("Result1=%li\n",Sum(matrix1,nl));
printf("Result2=%li",Sum(matrix2,n2));

ne nl i n2 — BiAMOBigHA KUTBKICTh PSJIKIB Y JTBOBUMIPHUX MacuBax matrix1 1 matrix2,
MTONIEPEAHLO OTOJIONISHUX, HAITPUKIIAJI, HACTYITHUM YHHOM:

#define COLS 8
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const int n1=5,n2=7,
int matrix1[n1][COLS], matrix2[n2][COLS];

Martpuiii 10BOJI1 4aCTO 3aCTOCOBYIOTHCSI y MaTeMaTHIIi, OCOOJIMBO M1 Yac
PO3B’AI3KY 3aja4, 110 MICTIATh CUCTEMHU anreopaiyHux Ta qudepeHIiHUX PIBHIHb.

KoHTpOIBHI 3anMTaHHA 10 TeMU 14:

=

Komu y mporpamax 3acTOCOBYIOTbCS MAaCUBH?

SKuil CHHTaKCUC OTOJIOIICHHSI MAaCUBY?

[Io Take po3Mip Ta 110 Take pO3MIPHICTh MacuBy? SIkuil MacuB BBa)ka€Thcs Oa-
ratoBuMmipaum? Illo Take uncioBa maTpuiis?

Sk Mo>kHa 1HII1aT13yBaTH MacuB?

Sk 3A1CHIOETBCS 1HEKCAIlis €IEMEHTIB MacUBY?

Sk 3M1ACHIOETHCS 3BEPTaHHS JJO OKPEMUX €JIEMEHTIB MacUBY?

SIk¥M YMHOM MOYKHA OTPallbOBYBATH 0/Ipa3y ACKUJIbKA €IEMEHTIB MacUBY?

Sk 30epiraroThcs eIeMEeHTH 0araTOBUMIPHOTO MACUBY 1 SIKMI 0OCST mam’siTi BOHU
3aiMaroTh?

9. Sk 3aiiicHIOETBCA Tepeada 1 ONMPAIFOBaHHS MacUBIB y PYHKI[IsAX ?

10. HaBeniTe mpuKiIagu MPAKTUYHOTO 3aCTOCYBaHHS OJHOBUMIPHUX Ta OaraToBUMIp-
HUX MACHBIB.

w ™

©ONOoGA

Tema 15. Anropurmu 0OpoOKH MacHUBIB

[Tpu po6oTi 3 MacuBaMu HAMOUIBII PO3MOBCIOKEHUMH € 3a71a4ul COPTYBaHHSI
(ymopsiikyBaHHS).

[Tix gac po3B’sA3Ky 3a/a4ui COPTYBaHHS 3a3BHYail BUCYBAEThCS BUMOTa MiHIMA-
JHHOTO BHKOPHUCTOBYBAaHHSI JTOJATKOBOI MaM’ATi, 110 HE MPHUIYCKAE 3aCTOCYBaHHS
JIOJTATKOBUX (JIOMMOMDKHMX) MAacHBiB. YTIOPSAKYBaHHS MacHUBY — II€ 3MiHA IMOPSIKY
pO3TalllyBaHHs HOTO €JIEMEHTIB 3a MEBHUM KpuTepiem. Hanpukian, B 4McioBoMy Ma-
CHUBI 116 MOKe OyTH YHOPSIKYBaHHS €JIEMEHTIB 3a 3pOCTaHHSAM 3HaueHb abo 3a cma-
JaHHSM, JUII CHMBOJIFHOTO MacUBY — II€ PO3TAIlyBaHHS €JIEMEHTIB 32 a0ETKOIO TOIIO.

JIJist OIIHKM TIBUAKOMAIT PI3HUX aJTOPUTMIB COPTYBaHHS, BUKOPUCTOBYIOTh, K
MPaBUJIO, ABA TTOKA3HUKHU — KUTHKICTh MMPUCBOEHD Ta KUTBKICTh MIOPiBHSAHD.

Bci MeToau copTyBaHHS MOXKHA TIOJIUTUTH Ha JIB1 BEJIUKI Ipynu — mpsmi (ene-
MEHTapHi) Ta moJiniieHi (y10CKOHaJIeH1) METOIH.

[TpsimMi MeTOIM COPTYBAaHHS TTO MIPUHITUITY, SIKW JISKUTh B OCHOBI METOJY, I0-
JUISIOTHCS HA TPH MIATPYIIN:

— COPTYBaHHS BCTABKOIO (BKIJIIOUECHHSIM);
— COpTyBaHHS BUOOPOM (BUIALICHHSIM);
— cOpTyBaHHS OOMIHOM («OyJIHOAIKOBEY COPTYBAHHS).

[ToninmeHi MeToin COPTYBaHHS IPYHTYIOTHCS HA TUX CAMUX MPUHIHUIAX, 110 1
MpsiMi, ajie BUKOPUCTOBYIOTh JIEAKI OPUTIHAJIbHI MaTeMaTU4H1 1711 I IPUCKOPEHHS
nporecy coptyBanHs. Cepesl yIOCKOHAJIEHUX METOIB COPTYBaHHS HaldJacTillle BU-
KOPUCTOBYIOThCSL MeToau Xoapa, [llemna, nipamigansHe cCOpTyBaHHS (3a JI0MIOMOTOIO
JiepeBa), METOJ 3JIUTTS TOIIIO.
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[IpsimMi MeTOAM Ha MPAKTHIL BUKOPUCTOBYIOTHCS YK€ PiIKO, 00 MAaIOTh BiJIHO-
CHO HM3bKY WIBUAKOAI0. OJIHaK BOHU BAAJ0 UTIOCTPYIOTh CYTh 3aCHOBAaHUX HA HHUX
MOJIMIIEHUX MeToAIB. OKpiM TOro, y JIeAKUX BHMNaAKax (3a3BU4Yail IpH HEBEJIMKIN
JOBXHHI MacuBy 1 (a00) 0c0OJMBOMY MOYAaTKOBOMY pO3TallyBaHH1 HOro €JIeMEHTIB)
JesKl 13 IPSIMUX METO/A1B MOKYTh HaBITh IEPEBEPUIYBATH MOIINIICH] METOIU.

[Tin yac copTyBaHHS BCTAaBKOK) MAacCHUB YMOBHO MOJUISETHCS HA JBlI YACTUHU —
BIJICOPTOBaHy 1 HE BiIcOpTOBaHy. ElleMeHTH 13 HE BI1ICOPTOBAHOI YACTHHH MO 4ep3i
BUOMPAIOTHCS Ta BCTABJISIOTHCA Y BIICOPTOBaHY YAaCTUHY TaK, 00 HE MOPYLIUTH B
HIll HasiBHY yHOPSAJKOBAaHICTH eneMeHTiB. Ha mowarky poOOTH anroputMmy y sSIKOCT1
BIJICOPTOBAHOT YaCTMHU MAacCUBY MPUHUMAIOTh TUIBKM OJWH MEPIIMMA eleMeHT (ele-
MEHT 13 HYJIbOBUM I1HJIEKCOM), a Y SIKOCTI HE BiJICOPTOBAaHOI YaCTUHU — YCI 1HIII eJie-
MEHTH.

Jlnst peanizaliii HaBeIEHOrO0 METO/Y MOKHA 3alpOINOHYBATH JEKUIbKa aJropu-
TMIB, IO OYyAyThb BIJIPI3ZHATHCS CIOCOOOM TMOIIYKY MO3MIIT BCTaBKU. Po3risiHemo
OJIMH 3 HUX (YIOPSIAKYBaHHS €JIEMEHTIB 32 3pOCTAHHSM 3HAUEHbD):

for(i=1;i<n;i++) /* N — KUIBKICThH €JIEMEHTIB y MacuBi */
for(j=0;j<=i-1;j++)
If (m[i]l<m[j]) /* > — nns ynopsiakyBaHHs 3a criagaHHsIM */
{
t=m([i];
for(k=i;k>=j+1;k--) m[k]=m[k-1];
m[j]=t;
¥

Ha nepmiomy erarmi anroputMy copTyBaHHS BUOOPOM TEPIINUNA €IEeMEHT MacH-
By (€JIEMEHT 13 HYJIbOBHUM IHJIEKCOM) IO Yep3l MOPIBHIOETHCS 3 HACTYIMHHUMH 1 MPH
HEBUKOHAHHI MOCTaBJIEHOT YMOBH YNOPSAKYBAaHHS MIHSETHCS 3 HUMU MicliaMu. B pe-
3yJbTaTI MEPIIOTo MPOXOay Ha MEPIIOMY MICIi MacuBY Oyje 3HaXOJUTHUCS HAWO1Ib-
muii a0 HalMEHIINI eneMeHT (B 3aJIeKHOCTI BiJl yMOBH ymopsiaKyBaHHs). Ha Ha-
CTYIHHUX €Tarax J0 JPYroro, TPEThOTO 1 T.J. aX JAO0 OCTAHHHOTO E€JIEMEHTIB MAaCHUBY
OyJie 3aCTOCOBYBATHUCSI aHANIOTIYHUN anropuTM oOpoOku. [Ipu oMy BimcopToBaHa
YacTHHA MAaCHBY Ha KOXXHOMY HACTYITHOMY €Tarll 30UIbIIYEThCSI Ha OJIMH €JIEMEHT Ta
13 00POOKH BUKITIOYAETHCS.

Po3rnsiHyTHi anroputM MoKe MaTH HAaCTyHMHUUN BUTIA] (YIOPSIKYBaHHS ele-
MEHTIB 32 3pOCTaHHSAM 3HAYCHB):

for(i=0;i<n-1;i++) /* n — KUTBKICTH €JIEMEHTIB y MacHBi */
for(j=i+1;j<n;j++)
If(m[j]<m[i]) /* > — nns ynopsiaxyBaHHS 3a CriaJaHHAM */
{
t=m([i];
m[i]=m(jJ;
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m[j]=t;

[1ix yac copTyBaHHg OOMIHOM 3J1iBa HAIIpPaBO MO 4ep31 MOPIBHIOEMO JIBa CYCiA-
HIX €JIEMEHTa, 1 SKIIO IX pO3TalllyBaHHS HE BIAMOBIJA€ 3a/laHiii YMOBI YIOPSIKYBaH-
Hs, TO BOHUM OOMIHIOIOTECSA MicisiMu. [liciist mepioro mpoxoay Ha OCTaHHIN MO3UIIiT
MacHBy OyJie CTOSITU HaOUIbIIHMKI a00 HAWMEHIITUN eIeMEeHT (B 3aJIeKHOCTI B YMO-
BU YHOPSAKYBaHHS), TOOTO «CIUIMBIIa» mepiia «OynboOamikay. KoxHull HacTynmHUR
poXiJ OOMIHIB BUKOHYETHCSI aHAJIOT1YHO, aJie TUIBKHU JI0 BXKE YIOPSAKOBAHOT YaCTH -
HU MacCHBY.

PosrnsiHemo anroputm copTyBaHHS OOMIHOM (YHOPSIIKYBAaHHSI €JIEMEHTIB 3a
3pOCTaHHSIM 3HAYEHb):

for(i=0;i<n-1;i++) /* n — KiIBKICTH €JIEMEHTIB y MacuBi */
for(j=0;j<n-i-1;j++)
If (m[j+1]<m[j]) /* > — ansa ynopsiakyBaHHS 3a criajgaHHsIM */
{
t=mlj];
m[j]=m[j+1];
m[j+1]=t;
}

VY KOXHOMY KOHKPETHOMY BHITJIKy, B 3aJI€KHOCTI BiJi YMOB IOCTaBJIEHOI 3a-
Jadgi, MporpamicT caM BHUPIIITy€e TMUTAHHS IIOJ0 3aCTOCYBaHHS TOT'O YW 1HIIOTO ajro-
PUTMY COPTYBAaHHS MacHUBIB.

3a/1aya MOIIYKY Y MacHBi MOJIATA€ Y BU3HAYCHHI HOMEPIB MEBHUX €JIEMEHTIB
MacHUBy a00 iX 3HaueHb. PO3PI3HAIOTH 3a/1a4i MOIITYKY B YIOPSIKOBAHOMY Ta HEYIIO-
PSAIKOBAaHOMY MacuBax. B HeymopsakoBaHOMY MAacHBI MOIITYK MOKHA 3IACHUTH JIU-
I1€ 3a JIOMOMOTO0 MEPErJIsily BChOr0 MacUBY (JIIHIMHHUMA MONIYK). SIKIIO MacuB yIio-
pSAIKOBaHUHN (BiICOPTOBAHUI), TO O HHOTO MOXE OyTH 3aCTOCOBAHO CHEIIaJbHI Me-
TOJIU TIONIYKY, HATTPHUKIaA, O1HAPHUI MOIITYK TOIIIO.

KoHTpobHI 3a0UTAaHHSA 10 TEMU 15:

[Ilo Take copTyBaHHS MacuBy?

Sxi BiTOM1 METOAM COPTYBAHHS MACHBIB 1 SIK OIIHFOETHCS TXHS IIBUIKOis?
HaBectu anropuT™ 0OJTHOTO 3 MPSMUX METO/IIB COPTYBaHHS MacHUBY.

SIK MOMIMIIUTH IBUAKO/IIO METOTY COPTYBAHHS MacHUBY?

Ha axux 3acamax rpyHTYIOThCS MOJIIMIIEHI METOIM COPTYBAHHSI MACHUBIB?
Sk Moke BUTIIAaTU PYHKIIIS, sIKA 31MCHIOE COPTYBaHHSI MacUBY?

Ske popmymnroBaHHS 3a7adi NOIIYKY Y MacuBi?

[Ilo Take MiHIAHUN TOIIYK?

HageniTe npukiiaay BiIOMHUX aJTOPUTMIB MOUITYKY Y MAcHBI.

CoNoakrwNE
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Tema 16. CuMBOJIBbHI PSIAKU

CHUMBOJIbHUH PAZIOK — OCOOJMBUNA BUJ MAacCUBY, €JIEMEHTAMHU SIKOTO € 3HAYEHHS
ASCII-koniB cumBoiB. OCTaHHIM CUMBOJIOM PSiJIKa MOBUHEH OYTH TaK 3BaHUN HYJb-
cuMBoJioM (ASCII 0) — o3Haka KiHIIS psiaKa.

OronocutTd CHUMBOJBHUN PSAOK MOXKHA JABOMa CHocoO0amMu — sIK MacuB THUITY
char abo K psIIKOBHUI MOKa)XUMK Ha TUM char, HanmpuKIa:

char s[128];
char *sPtr;

VY meprioMy BUMAAKY OTOJIONTYEThCSI CHMBOJBLHUN MacHB s, III0 MOXKe 30epira-
T Big 1 1o 128 enementiB Tumy char 3 ypaxyBaHHSIM OCTaHHBOT'O HYJIb-CHMBOJY.
Po3smip mam’sTi, 1m0 3aiimae psanok s, cyBopo 3adikcoBaHo (y maHoMmy pasi e 128
0aifT), y TOM Yac, SIK MOTOYHA JIOBXKWHA TAKOTO PsI/IKa MOXKE 3MIHIOBATUCS B 3a3Haye-
HUX MEKax Ii/1 4yaC BUKOHAHHS MPOTPaMHU.

PsikoBHiA MOKa)XYUK (JIUB. IPYTre OTOJIOMICHHS) BKa3ye€ HAa MacWB 3HAUYCHb TH-
ny char, TOOTO € agpecoro MiCIIe3HAXO0KCHHSI TIEPIIOT0 CUMBOITY PSIKA.

I'moGanpHi psAIKOBI 3MIHHI OTOJIONITYIOTHCS 32 MEKaMH yciX (DYHKIIIH mporpa-
MU, OCTYMHI 13 ycix ii ¢yHKIIH Ta He MOTPeOyrOTh iHimiamizarii. HeinimianizoBaHi
JIOKaJIbH1 PSAJKHM JOCTYIIHI JIMIIE Y CBOIX (YHKIISAX Ta 30epiraroTh HemependadyBaHi
3HAYEHHS.

CuMBONBHI  PSAKM  MOXKHA  IHIIQIi3yBaTH  O€3MOCEPEeNHBO  IMiJ  4Yac
OTOJIOIICHHS], HATIPUKIIA]T:

char str1[80]= "Borland C++";

char str2[10]=""; /* niTepanbHUN HYJILOBUM PSTOK
*/ char str3[]="My string”;

char str4[]={'s","t,'r",'i",'n’,'g’,0};

char *sPtr="string pointer”;

const char *str="JlitepanbHuii pAIOK, TOBKHHOIO
y\ IeKiIbKa psIKiB eKpaHy”;

S0 TpaHUYHY KUTBKICTh CUMBOJIB PSKAa HE BKa3aHO a00 PSIOK OTOJIOIICHO
AK PSAKOBUHM MOKAXIMK (Hampukian, str3, str4 abo sPtr, str), To po3mip Takoro psjaka
BCTAHOBJIOETHCA ~ KOMIUIITOPOM  aBTOMAaTUYHO 3a  KUTBKICTIO  €JIEMEHTIB-
HIIIAT13aTOPIB 3 ypaxXyBaHHSIM HYJIb-CHMBOIY.

HynboBwii psiiok MICTUTh JIUIIE HYJIb-CUMBOJI, a JIOBKHHA TAaKOTO PSIKA JIOPi-
BHIOE HYIIIO.

JlocTyn 10 OKpeMHX CHUMBOJIB psJIKa 3AIHCHIOETHCS Yepe3 1HIEKCHI BUpPa3H,
TOOTO TakK caMo, fK 1 10 €JIEMEHTIB MAaCUBY, HaPHUKJIIAT:

str1[9]="\0"; /* str1="Borland C" */
str3[3]='S’; /* str3="My String"” */
sPtr[7]="p"; /* sPtr="string pointer” */
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3 pAAKOBUMH MOKAXKUYUKAMU MOKHA MPAIIOBATH TaK caMo, SK 1 31 3BUYaHUMU
MoKaXunkaMu. Buxonsuu 3 1boro, HaCTymHUM ornepaTop Oy/e BUKOHYBATH T1 XK caMi
i, 0 ¥ OCTaHHIM onepaTop NONEePEeaHHOT0 MPUKIIATY:

*(sPtr+7)="p’; /* nmokaxxuuk Ha CLOMUN CUMBOJI psijika sPtr */

Heob6xinHo 3ayBaxkuTH, 1mo y C/C++ onepatop MpUCBOEHHS MOXHA 3aCTOCO-
BYBATH JIUIIIE JIO PSAKOBUX MOKAKYUKIB, HAPUKITA:

sPtr="new string pointer”;

JUJis IPUCBOEHHS 3HAYECHD PSAJIKaM, OTOJIOIMIEHUM SIK CUMBOJIbHI MacHBH, HEOO-
X1IHO 3aCTOCOBYBAaTH cHeliaidbHl 0107i0TeuH1 (yHKIII KOMiIOBaHHS PANKIB (Tadd.
16.1).

J1Jis BBEIEHHSI CHMBOJIBHOTO PsiJiKa 3aCTOCOBYIOThes (yHkirii scanf() ta gets(),
IIPOTOTHUIIH SIKUX 3HAXOATHCS y 3arojioBHOMY (aitni stdio.h, Hanpuxnan:

scanf("%s",s1);
gets(s2);

3a monomoror ¢yHKIii scanf() MOkHa BBECTH PSIOK JIO TIEPIIOTO BBEICHOTO
mpoOuTy, CUMBOJTY TaOyJsiii abo HaTuckaHHs kiaBimi Enter. dynkiisa gets() 103B0-
JIsi€ BBECTH PAJIOK, IO MICTUTh OY/b-K1 PO3AUIOBI CUMBOJIH, MPOTE HE 3aXUIIAE KO-
pUCTyBaua BiJ BBEJEHHS 3aliBOi KIJIBKOCTI CUMBOJIB, HI’)K OOYMOBJICHO ITi/I Yac Oro-
JIOIICHHS PSIKA.

Jlis BHBEIEHHS CHMBOJBHOIO PsIKa 3aCTOCOBYIOTHCs (yHkmii printf() Ta
puts(), IpOTOTUIIHN SIKUX 3HAXOAATHCA y 3aroioBHoMy (aiii stdio.h, Hampuxman:

printf("%s",s1);
puts(s2);

VY pa3i BUKOpUCTAaHHSA AUMHAMIYHOI mam’siTi (Kymu) st poOOTH 3 PAIKOBHUMU
MOKa)KYMKaMH HEOOXIJTHO CKOpHUCTaTHCs cremiaapHumMu ¢yHkiismu malloc() abo
calloc() — ns Buninenns Ta free() — s BUBUTBHEHHS 11aM’AITi, 3 MPOTOTUIIAMH Y 3a-
ronoBHoMYy (aiini stdlib.h, nampuknan:

#define MAXSTR 128

<.:.h.ar *P;
p=(char *)malloc(MAXSTR);

free(p);
B nporpamax C++ MoHa 3aCTOCOBYBAaTH TaKOX allbTE€PHATHBHI ONEpPaTOPHU
KepyBaHHS I1aM’sTTIO, a caMe NeW — 1t BualIeHHs Ta delete — iy BUBUIBHEHHS
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nam’sTi y Kymi.

Tabmuis 16.1 — CrannaptHi QyHKIIT OnpalfoBaHHS CUMBOJIBHUX PSAIKIB

OyHKIIis [Ipu3HaveHHs #include
atof() — IEPETBOPEHHS PsKa y AificHe yrciio Tumy double stdlib.h
atoi() — MEePETBOPEHHS PSJIKA Y IIUJIE YHCIIO0 THITY 1Nt stdlib.h
atol() — MEePETBOPEHHS PsJIKA Y IOBI'e LJIC YUCIIO THITY long stdlib.h
itoa() — TIEPETBOPEHHS ILJIOTO YKCa Y PAAOK stdlib.h
Itoa() — MEePETBOPEHHS JIOBIOr0O HIJIOr0 YKCIA Y PAIOK stdlib.h
ultoa() — MepeTBOPEHHS 0€33HAKOBOrO JIOBroro Iitoro yncia y psgok  stdlib.h
stpcpy() — xomitOBaHHS psJiKa B PSJIOK string.h
strcat() — momaBaHHS psAAKa M0 psAAKa (KOHKATECHAITis) string.h
strchr()  — momyk 3ajJaHOTO CUMBOJTY, TIOUYMHAIOYH 3 TIOYATKY PsJIKa string.h
strcmp() — MOpPiBHSIHHS IBOX PSAAKIB string.h
strcmpi() — moOpiBHSIHHS IBOX PAAKIB 0€3 ypaxyBaHHS PETICTPY string.h
strcpy()  — xomiroBaHHS pAIKA B PSIAOK string.h
strcspn() — momryk migpsiika, mo He MICTUTh 3aJjaHi CHMBOJIH string.h
strdup() — xomiroBaHHS psAIKa y TUHAMIYHY T1aM’ SITh string.h
stricmp() — MOpiBHSHHS IBOX PSJIKIB 0€3 ypaxyBaHHS PETICTPY string.h
strlen()  — BU3HAYECHHA JOBXUHHM Ps/IKa string.h
striwr()  — mepeTBOpeHHsI y PAIKY BEJIUKHUX JIITEp y MaJi string.h
strncat() — momaBaHHS YACTHUHM PsijKa 0 psijika (KOHKaTEHAIlis) string.h
strncmp() — mopiBHSHHS YaCTHHU ABOX PSAKIB string.h
strncmpi() — HopiBHAHHSA YaCTUHHU ABOX PAIKIB O€3 ypaxyBaHHS perictpy  String.h
strncpy() — KomitoBaHHS YaCTHHU PSAJKA B PAIOK string.h
strnicmp() — HOpiBHAHHSA YaCTUHHU ABOX PAIKIB O0€3 ypaxyBaHHs perictpy  String.h
strnset() —3amiHa YaCTHHM CUMBOJIB PsIKa 33JaHUM CHMBOJIOM string.h
strpbrk() — momryk y psaky mepioro Oyab-sKOro CHMBOITY iHIIOTO psiika  String.h
strrchr() — momryk 3aJaHOTO CUMBOJTY, TOYMHAIOYH 3 KIHIIS PsIIKa string.h
strrev()  — 3MiHEHHS MOPANKY PO3TAITyBaHHS CUMBOJIIB Ha 3BOPOTHIM string.h
strset() =~ —3amiHa yciX CHMBOJIB psAKa 3aIaHUM CUMBOJIOM string.h
strspn()  — momryk miapsaKa, Mo MICTUThH 3a1aHi CHMBOJIA string.h
strstr() = — momIyK 3a7aHOTO MiAPsIKA string.h
strtod() — mepeTBopeHHs psanka y giicHe uncio tuiry double stdlib.h
strtok()  — poskmamaHHs psAKa HA OKPEMi MAPSIKH string.h
strtol() — TIEPETBOPEHHS PSIIKA y TOBTE IIUJIE YHCIIO TUIY long stdlib.h
strtoul() — mepeTBopeHHs psAnKa y O€33HAKOBE JOBTE II1JI€ YHUCIIO stdlib.h
strupr() — mepeTBOPEHHS Y PSIKY MAJIUX JIITEP y BEJIHKI string.h

Psinku, sik ¥ MacuBH, MOXKHA TiepeaaBaTu y QyHKIIT (IUB. Temy 14).



KoHTPOIBHI 3aIMTAaHHSA JIO TEMU 16:

[I{o Take cMMBOJIBHUH PSATOK?

Sxi BIJOM1 TUTIU PSAJKOBUX 3MIHHUX?

o Take rmo0anbHI Ta JOKAJIbHI PAJIKOBI 3MIHHI?

SIK oronouryroThCs Ta 1HINIATI3YIOThCS PAJIKOB1 3MIHHI PI3HUX TUITIB?
[I{o Take 3arajapHa Ta NOTOYHA JOBXKHUHA psAKa?

SIK 3MIACHIOETHCS JOCTYM 10 OKPEMHUX CUMBOJIB psiaKa?

SIK IpUCBOIOIOTHCS 3HAUEHHS! PSIKOBUM 3MIHHUM ?

3a 10noMOror0 SIKUX (GYyHKIIA BBOJIATHCS Ta BUBOASTHCS PSIKU?

SIke mpu3HayeHHs Mae€ 3arojloBHUM (aiin string.h?

10 SIki OCHOBHI CcTaHAapTHI (PYHKIIIT 3aCTOCOBYIOThCS JI1 0OpOOKHU PSAAKIB?
11. SlkuM YMHOM MOKAXYUKH BUKOPUCTOBYIOTHCA JIJIs1 OOPOOKH PSAIKIB?

12. Sk BUKOPUCTOBYETHCS TWHAMIYHA AM'SITh TSI POOOTH 3 CUMBOJIBHUMH PSIIKAMH?

CoNo~WNE

3micToBuil MOayJb 4. CkJIagHI CTPYKTYPH AaHUX
Tema 17. CtpykTypu Ta 00’ €1THaHHS

CtpykTypu ¢GopMyroTh OOOJOHKY HAaBKOJO OJHOTO YH JEKUIBKOX JIOTIYHO
OB’ SI3aHUX MK COOOK0 KOMIIOHEHTIB OJIHOTO YW PI3HUX THUIIB (Y TOMY YHCJI1 MacH-
BIB, IHIIUX CTPYKTYP TOIIO). L{i KOMIIOHEHTH Ha3UBAIOTh MOJISIMHU 200 €IEMEHTaAMHU.

[cHye mexinpka pi3HUX CMOCOOIB OTOJIOMICHHS CTPYKTYP Ta 3MIHHUX CTPYKTYP-
HOTO THITY.

J11st oroJionieHHs MabIoHy CTPYKTYPHU 3aCTOCOBYETHCS KIIIOUOBE CJIOBO Struct,
HAIIPUKIIA:

struct dateStruct

{

char day; /* nens */ char
month; /* micsamp */
unsigned int year; /* pik

ne dateStruct — ter (im’s1) ctpykTypu; day, month i1 year — criucoxk ii mostis.

[Tons cTpyKTypu pO3TAIIOBYIOTHCS Y TTaM’STi caMe B Til OCIIIOBHOCTI, 1110
B OroJjiomieHi mab6nony. Tum mons Moxe OyTu mpocTuM abo ckiageHuM. ImeHa mosis
B OJIHOMY I1a0JIOHI HE MOXYTh 30iraTucsi, MPoTe BOHU MOXYTh 30iraTUCS 3 IMEHAMU
HIIMX 3MIHHUX POTpamMu a0o TMOJIB 1HIINX CTPYKTYP.

OronomieHHs CTPYKTYpHO1 3MiHHOI date 37IHCHIOETHCS B OJUH 3 HACTYIHUX
CHOCO001B:

struct dateStruct date; /* yepe3 mocuaaHHs Ha OTOJIONICHUH M1a00H */

abo
struct dateStruct /* 0JHOYACHO 3 OrOJIOMICHHSM Ia0JIOHY */

{
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char day;

char month;
int year;
} date;
abo
typedef struct dateStruct /* 3a monomororo nexnaparii typedef */

{
char day;

char month;
int year,;
} DateStruct;
DateStruct date;

CTpyKTypHI 3MiHHI MOKHA 1HIIIAII3yBaTH M1/ 4ac OTOJIOUIEHHS, HE OPYIIYIO-
Y TIOCJIIIOBHICTh Ta CYMICHICTh THUIIIB MOJIIB B I1a0JIOH1, HAPUKIIA:

DateStruct date={22,3,1992};

J11st 3BepTaHHS 10 €JIEMEHTIB CTPYKTYPH 3aCTOCOBYETHCS KpAIKOBa HOTAITis
(omepairist «kparmka) abo omeparlisi «CTpiIKay, HaIPUKIIAT

date.day=22;
date.month=3;
(&date)—>year=1992;

VY pasi, KoM moje CTPYKTYPH € BKJIAICHOI0 CTPYKTYPOIO, TO JIJISl 3BEPTaHHS J10

il moJIiB omepallisi «Kpamka» 3aCTOCOBYEThCSI KUIbKapa3oBO, BIAMOBIIHO 0 TIITUOWHU
BKJIQ/ICHHSL.

CTpyKTypa HE MOKE OTOJIOIIYBATH B SIKOCTI IOJISI CTPYKTYPH 1HIY CTPYKTYPY
CBOTO X BJIACHOTO THITY. BogHOYac Taka BKJIaJeHa CTPYKTypa MOXKe OYTH MOKaK4H-
KOM 3 JIOBUIBHHM THIIOM, Y TOMY YHCIIi ¥ TTOKaQ)XKYUKOM Ha CTPYKTYpY (HaBIiTh CBOTO
TUILY).

[Ticst orosoneHHss MaCUBY CTPYKTYP, HAPUKIIA], HACTYITHUM YHHOM:

typedef DateStruct Dim[n];
Dim m;

7€ N — Hamepea 3ajJaHa KUTbKICTh €JIEMEHTIB MAacHBY, 3BEpPTaHHS JI0 TOJIB TaKoi
CTPYKTYPH JAHMX 3JIMCHIOETHCS 3a JIOTMIOMOTOI0 PIBHO3HAYHHUX OMEpalliil «Kparmkay
a00 «CTpUIKay, HAMTPUKIIA:

x=m[1].day;
y=(m+1)->month;

Mo:xHa PUCBOITH 3HAYEHHS OJ[HIET CTPYKTYPHOT 3MIHHOT 1HIIM 32 YMOBH,
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SKIT0 OOW/IB1 3MIHH1 MalOTh CIUIbHUN 1a0a0H. Tak, HapUKIIAI, MICs OrOJOIICHHS
DateStruct datel,date2;

HACTYIHHI onepaTop BUKOHYE KOMIIOBaHHS 1HGOpMAIlii 13 CTpyKTypu date2 B CTpyK-
Typy datel:

datel=date2;

[lopiBHSIHHS CTPYKTYp MK CO00I0 Oe3mocepeiHbO HE € MPUITYCTUMHM, MPOTE
JI03BOJISIETHCSI TIOPIBHSHHS X OKPEMUX UJICHIB.

OO6’e/1HaHHA 1a0Th 3MOT'Y 3alIMCYBAaTH B OJIHY 1 Ty K AUIAHKY Ham’ ST JaHi pi-
3HMX THUIIB 1 po3MipiB. OO’ €HAHHS MPAKTUYHO IEHTUYHI CTPYKTYypaMm, ajie Ha BiJl-
MIHY BiJI OCTaHHIX, €JIEMEHTU B 00’ €JHAHHI MEPEKPUBAIOTH OJUH OJTHOTO, PO3TaIIO-
BYIOUYHMCH 32 OJHIEI0 aJIpecor0, a po3Mip 00’ € JTHAHHS BU3HAYAETHCS PO3MIPOM HaM0-
BILIOI'O MOTO IOJIA.

OronomieHHs 00’€HaHHS MOAIOHE 70 OTOJIOUIEHHS CTPYKTYPH 32 BHUHSTKOM
KJIFOUOBOTO CJIOBa UNION 3amicth struct. Tak camo, K 1 Ui CTPYKTYp, IIA0JIOH
00’€THaHHS MOKHA OTOJIONTYBATH OKPEMO a00 OJTHOYACHO 3 OTOJIOMICHHSIM 3MIHHUX,
HaIPUKIAL:

typedef unsigned char
Byte; union word
{
unsigned int w; /* mepexpunae lobyte 1 hibyte
*/ struct
{
Byte loByte; /* nepekpuBae mepiimii 6aiT w */
Byte hiByte; /* nepexpupae npyruii 6aiT w */
} bytes;

} uw;

[Tpuknax nemoHcTpye 00’ €mHaHHA word, 110 3a0e3meuye KOPUCHY MOKITUBICTh
JUTSL IOCTYIY 10 OKPEMUX OAMTIB Ta CIIB y JOBTUX IUINX 3HAYEHHSAX. OCKUTBKH KOM-
MOHEHTH 00’ €THAHHS 3aMUCYIOTHCS B CIUIBHIA MaM’sTi, TO TIOJIE W TIEPEKPUBAETHCS
Oaiftamu CTpyKTypH 3 BiacHumu nossimu loByte 1 hiByte. Slkmio, manpukian, nami y
mporpami BUKOHATH oriepaTop npucBoeHHS uw.w=0x1234, Tto uw.bytes.loByte i
uw.bytes.hiByte nmpuitmyTs BignoBigHo 3HaueHHs 0x34 1 0x12.

Jlns 3BepTaHHS 10 €JIEMEHTIB 00’ €HAaHHS TaKOX 3aCTOCOBYEThCSA KpamKoBa
HOTAaIIis (omeparrisi «kKpamkay) abo omepartis «CTpUTKay.

Ha 3pa3ok cTpykTyp, 00’€1THaHHS MOXHA 1HII1aJ13yBaTH M1l 4ac OTOJIOIICHHS,
3aJ1af0ud CyMICHE 3HAYEHHS JIUIIIE JIJIST IEPIIOTO SIEMEHTY, HATPUKIIAI;

union word uw={0x1234};
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Take mNPUCBOEHHS € OJHOYACHUM MPUCBOEHHSM 3HAYEHb IHIIUM €JIEMEHTaM
00’eananHs. Lle TBEpIKEHHS € CIAYUIHUM JIMIIE A 00’ €IHAHb 3 €JIeMEHTaMHU OJHa-
KOBOT'0 po3Mipy. B IHIIKMX BUMaakax Taki iHiIiamizalli € 0e3KOpUCHUMHU.

OTxe, B KOHKPETHUI MOMEHT 4acy MO>KHA BU3HAYUTHU 3HAUYEHHS JIMILIE OJHOTO
3 oaiB 00’ eAHaHHS, (PAKTUYHO 3HUIIMBIIHN 3HAYCHHS THIIHX.

J1o 3MIHHUX 3 TUIIOM 00’ €JJHAHHS MOXKYTh 3aCTOCOBYBATHCh TaKl X cami ore-
pamii, mo ¥ 10 CTPYKTYpPHUX 3MIHHUX, HANpHUKIAJ, NPUCBOEHHS (KOMIIOBAHHS
00’ e THAHHS ).

Ockinbku MoBa C IHTEPIPETYE CTPYKTYpHU Ta 00’ €AHAHHS K 3BUYAMHI 3MiHHI,
TO W JTO3BOJISIETBCS 1X MepeaaBaTd y (PyHKIT aO0 MOBEPTATH y SIKOCTI 3HAYEHHS pe-
3yJlbTaTy BUKOHAHHS QyHKIII. Takox MokHA nepeaaBaTH y QyHKIII 3HAYEHHS OKpe-
MUX TOJIB CTPYKTYpH (00’ €THAHHS).

Oronocumo, ajisi IpUKIIaLy, Ta OApa3y IHILIATIZYEMO CTPYKTYpPHY 3MIHHY, SiIKa
BU3HAYA€E TIEBHI1 KOOPJIMHATH X 1y Ha TJIOMIMHI:

typedef struct coordinate

{

int X;

inty;
} Coordinate;
Coordinate r={5,10};

Aue x 3pyuHilie Hanmucatu QyHKIIIO, iKa MpUiiMae 3HAYeHHSI KOOPAUHAT:

Coordinate Fun(int a,int b)

{

Coordinate rTemp;
rTemp.x=a,
rTemp.y=b; return
rTemp;

}

ITICJISL YOTO MOYKJIMBI HACTYITHI OIEpaTOPH:

Coordinate r;
r=Fun(5,10);

HacTtynawuii npukian 1eMOHCTpYE mepeady CTPYKTYp Y SKOCTi apryMEHTIB
napameTpam (QyHKITIi:

int CmpCoordinate(Coordinate r1,Coordinate r2)
{

return ((rl.x==r2.X)&&(rl.y==r2.y));
¥
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Oyukiis CmpCoordinate() BUKIMKAETHCA 1711 HOPIBHSHHS NEBHUX KOOPAUHAT
y TOMY MICTI IPOrpaMH, Jie epea0avaeThCs JOTTUHUMA BUpa3.

KoHTpOIBHI 3anmMTadHsa J10 TeMu 17:

o Take cTpykTypa Ta 00’ enHaHHsA? SIka Mi>k HUMU PI3HULIS?

Sk OroJIONIYIOTECA Ta 1HIIIATI3YIOTECA CTPYKTYPH Ta 00’ €THAHHS?

[Io Take Ter Ta mosie CTpykTypu (00’ €1HAHHS)?

Sk 3A1CHIOETBCS JOCTYM /10 €JIEMEHTIB CTPYKTYpH (00’ e1HaHHS)?

[Ilo Take 6iToBI1 moJIs?

Sk 3pyuHillie OrOJIOCUTH MAaCHUB CTPYKTYp?

Sxi onepaliii MOXKYTb 3aCTOCOBYBATHUCS 10 CTPYKTYP (00’ €HAHB)?

Sk nepenatu cTpykTypy (00’ €nHaHHS) a00 OKpemMe iX mnojie y QyHKIio?
Uu moxe OyTu cTpykTypa (00’ eqHAHHS) pPe3yabTaTOM (DYHKIIi?

CoNoo~RWNE

Tema 18. Po3BunyTi npuitomu 3acTocyBaHHs (yHKIIIH KOpUcTyBaya [3—
6] (mema ons camocmitino2o eusuenms)

Tema 19. O6min nanuMu 3 daitiamu

@aiin y moBi C/C++ — abCcTpakTHE MOHATTS, SIKUM TO3HAYA€THCA CYKYITHICTh
JaHUX Ha 30BHINTHBOMY HOCIi iH(popMarlii abo nMeBHUN TepMIHATBHUM NMPUCTPIN (Ha-
NPUKIIAJ, KJIaBiaTypa, AUCIUICH, IPUHTEP TOIIO). Y MEPIIOMY BUMAAKY 3A1MCHIOETHCS
npsaMuii (07109HUI), a y APYroMy — OCTiIOBHUH (TT06aiiToBuUi) (hailioBuii OOMiH.

BucoxopiBaeBuii 00MiH qanumu y C-miporpaMax € yHi1(h)iKOBaHMM 3aBJISIKH CH-
creMi Oydepu3zartii. [TocnimoBHICTS OalTIB, III0 HAAXOIUTH BiJl MEBHOTO (ainy (Jiori-
YHOTO MPUCTPOIO) a00 mepeaaeThes 10 (airy, Ha3uBaeThes MOTOKOM. [IpomidkHa 00-
JIACTh ONEPATUBHOI IMaM’sTi, Yepe3 Ky BIAOYBAEThCSA OOMIH IMOTOKAMHU MK JTaHUMHU
nporpamu i aitiramu, Ha3uBa€eThC OydhepoM.

Jlns 3piiicHeHHsT OOMIHY JTaHUMH MK TporpamMoro Ta ¢aidjioM HeoOXiaHO Ha-
caMIiepe]l CTBOPUTH BIAMOBIAHUN TOTIK Yy Mporpami, MOB'SI3aHUN Oe3Mocepe/IHbO 3
UM (aitsiom, TOOTO BIAKpUTH (Dailst /It TOCTYIy (YUTaHHS 200 3aIuCy):

FILE *f;
f=fopen(fileName,fileMode);

ne fopen() — cranmaptHa (stdio.h) ¢yHKIiS BIAKpUTTS icHyro4oro (a00 CTBOpPEHHS
HOBOT0) (izuuHoro ¢ainy Ha im’s fileName 3 3aganum pexxumom oominy fileMode
Ta Horo 3B’ sA3yBaHHS 3 (DATOBOIO 3MIHHOKO f.

[Tapametp fileName 3amae im’st (paitimy, 3ammrcane 3a MpaBHJIAMH BiAMOBIIHOT
oTepaIliiHOi CUCTEMH, HATIPUKIIA]T:

char fNamel[]="student.txt";
char *fName2="D:\\MYFILES\\pr1.cpp”;

[Tapametp fileMode 3anae oquH 3 HACTYNMHUX PEAKUMIB BIIKPUTTS (ailiy:



49

Pexxum JIpiikoBuii TekcToBwmii Onuc
"t" "tb” "rt" — BIAKPUTTS (Daitny IJIs YUTaHHS
"w" "wb" "wt" — BIIKPUTTS 200 CTBOPEHHs (aility 1isl 3amucy
"a" "ab"” "at” — BIAKPUTTS (aidmy J1sl JONIOBHEHHS JAHUMU

ITpum. Pexxum Ge3 101aTKOBOrO CUMBOIY b 200 t € TEKCTOBUM 3a 3aMOBYAHHSIM.

st pexumy "r" nependadaerses, mo Qailn, npu3HavYeHui A BIAKPUTTS, BKe
icuye. Pexxum "w"” 103BOJIIE CTBOPUTH HOBUM a00 mepesanucaTu cTapuil Qaiin ¢ ta-
KUM CaMUM 1M’ SIM.

J1o KITI0YOBOT JITEPU KOKHOTO 3 PEKHUMIB MOXKHA JOJATH 3HAK «+», a came:
"r+", "w+", "at" abo "rb+", "wb+", "ab+" Tomio, micas yoro BiAKpUTI (ailiin MOKHA
OyJZie BUKOPUCTOBYBATH SIK ISl YATAHHS, TaK 1 JJIs 3aIUCY.

Oyukiis fopen() y pasi yCHilIHOTO BIAKPUTTS MOTOKY MOBepTae ajapecy (Io-
Kkaxxyuk) ctBopeHoi ctpykrypu FILE, abo moBeprae mopoxniil mokaxunk NULL,
AKIIO CTPYKTYPY CTBOPUTH HEMOXKJIMBO (HEBIpHE 1M sl (paility, XMOHMI MUISX TOIIO),
HAIIPUKIIA:

char fName[ ]="file.txt";
FILE *f;
if((f=fopen(fName, "r"))==NULL)
{
printf("Error: File %s not
found”,fName); exit(1); /* stdlib.h */
¥

... /* ompaIirtoBaHHs BIAKPUTOTO (haitry

*[ fclose(f);

[licms HOpMadbHOTO  3aBEpIIEHHS MPOrpaMH  BCI  BIIKPHUTI TOTOKH
ABTOMATHYHO 3aKPUBAIOTHCS, a iX Oy(epu BUBUIHHIOIOTHCS, MMPOTE KOPEKTHIIIE Oyie
3acTocyBaHHs Ui 1boro craHmaptHoi ¢ynkmii fclose() (muB. ocTaHHil mpuKIan).
[Ticns ycmimHOTO BUKOHAHHS I (DyHKIIIST TIOBEpPTAa€ HyNb, a y pa3l MOMHIKH —
makpokoHctauty EOF - (End Of File — kinens daitny).

Ywuranns 1 3anuc TekcToBUX dainiB. IcHyOTh nBa ¢dyHIaMeHTanbHI 3aco0u
00pOOKH TEKCTOBHUX (DaiiiTiB: MOCUMBOJIBHUMN 1 PSIAKOBUH.

OcHoBHUMU (DYHKITISIMUA TIOCHMBOJIFHOTO 3YUTYBaHHA 3 (PailIOBUX MOTOKIB, Bi-
JIKPUTUX JUIS YATAHHS Y TekcToBoMy pexumi ("rt”), € cranmaptHi QyHkmii getc() i
fgetc(). ¥V pasi ycninrHOro BHKOHAHHS I1i (DYHKIlIi MOBEPTAIOTh 3YUTAHUHA 3 ITOTOKY
cumBos ab6o EOF (y pasi gocaruenns kinig Qaitry a0 HEMOXJIMBOCTI 3YUTYBaHHS
JTaHHX ).

JI71s1 TOCUMBOJIBLHOTO 3anucy y (GaiyioBl MOTOKU, BIIKPUTI IJiA 3alUCY Y TEKC-
ToBOMY pexumi ("wt”), BUKOPUCTOBYIOThCS cTannapTHi Gynkmii putc() i fputc().

Hamnpuknan, HacTynmHuil omnepaTop BiloOpa)kae Ha €KpaHl BMICT JIOBUIBHOIO
TEKCTOBOTO (haility, 3B’s13aHOTO y nporpami 3 (aitinoBoro 3MiHHOIO f1, Ta TOCUMBOJIB-




50

HO KOMIIOE 1Ieil (paiin B 1HILMIMA, 3B’ I3aHUIM 31 3MIHHOIO f2:

while((c=fgetc(f1))!=EOF)
{

putchar(c);

fputc(c,f2);
}

OCKUIbKM TEKCTOB1 (pailii OpPraHi3oBaHO y BUIJISAI CUMBOJIBHUX PSAJKIB, TO
JUTSI TJIBUILIEHHS IIBUJKOAIT alropuTMiB poOOTH 3 HUMH OUIBII MPUAATHUM Oyze iX
PAAKOBE ompartoBaHHs. J[Js 11bOro 3aCTOCOBYIOThC cTanaapTHI GpyHKIii fgets() (ms
yutanHs) 1 fputs() (ans 3anucy) psaakiB y daiiiam, BITKPUTI s ONpAIfOBaHHS y Biji-
MOBITHOMY TEKCTOBOMY PEKHMI.

Oyukiis fgets() morpedye y sIKOCTI mapaMeTpiB: psAKOBY 3MiHHY (Oydep); Ki-
JBKICTh CUMBOJIB (BKJIIOYAIOYM 3aBEPIIAIBHUNA HYJIb-CUMBOJ), 1[0 HEOOXITHO MPO-
yuTaTH y 1er Oydep; 3MiHHY (aiIoBOro MOTOKY, BIAKPUTOTO ISl YUTAHHS Y TEKCTO-
BoMy pexkuMi. Ilicns ycmimHOro BUKOHAHHA I (DYHKIIS MOBEPTAE MOKAXKYMK HA
3untanuii 3 painy psgok abo NULL — y pa3i moMuiku.

Oyukiis fputs() morpedye nuie aBa mapamMeTpu — PAAKOBY 3MIHHY 1 3MIHHY
(daiI0BOTO MOTOKY, BIIKPUTOTO JIJISl 3aMKCY y TEKCTOBOMY pekuMmi. [licis yemimHo-
ro BUKOHAHHS 111 (PYHKIlIA MoBepTae 1iie aojnatHe 3HadeHHs abo EOF — y pasi no-
MUIKH.

HactynHuil ¢pparMeHT AEMOHCTPY€E psAIKOBE KOIIIOBAHHS BMICTY OJHOI'O TEKC-
TOBOTO (hailiry B 1HIIIHIA:

#define SIZE 255

l.:'I.LE *f1,*f2;
char buffer[SIZE];

while(fgets(buffer,SIZE,f1)!I=NULL) fputs(buffer,f2);

HeoOxinHo 3ayBaXuTH, 110 PSJIKH, PO3MIp SKUX y BXiTHOMY (aiii Oyme OUTbIInM 3a
SIZE, «ypizaTuMyTCs».

dopmaTHe BBEJACHHS/BUBEACHHS JAHUX TI0 BiTHOMICHHIO IO TEKCTOBUX (haiisiB
3nifcHIOETRCS 3a gonomororo ¢yskiin fscanf() i fprintf() signosimro. i dyHkmii
MPAITIOI0Th AHAJIOT1YHO KOHCOMBbHUM (PpyHKITisiM scanf() 1 printf(), Hampukia:

fscaf(fin,"”%:1",&Xx);
fprintf(fout,”%5.2f\n",y);

aje y AKOCTI IepIIOro napameTpy 3anucyeThCs BIANOBIIHUN TEKCTOBUM MOTIK.
YuTaHHs 1 3anUC ABIMKOBHUX (aliiiB 3M1MCHIOETHCS 3a JOTIOMOTOK0 CTaHIapT-
HuX QyHKIiH 6;1ounoro oominy nanumu fread() i fwrite() BiamosigHo.
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Oynkuis fread() moTpebye HaAcTymHI 4YOTHUPH TapaMeTpu: aapecy Oydepa
(3MiHHOT a00 MacuBY 3MIHHUX), IO NpuiimMae naHi 3 GalIoBOro MOTOKY; po3Mip y
OailTax OHOrO €JIEMEHTY JaHUX, 10 3UUTYIOThCS 3 (ailily; KIJIbKICTh TAKUX €JIEMEH -
TiB; 3MIHHY (paliJIOBOrO MOTOKY, BIAKPUTOIO JJIi YUTAHHA y JBIMKOBOMY pEXKUMI
("rb"). dyHKIIIsA TTOBEpTAE KUIBKICTh PEAIbHO 3UMTAHUX €JIEMEHTIB a00 HYJb (y pasi
MOMUJIKHA a00 KOJIM JOCSATHYTO KiHIS (paitny).

Oynkuis fwrite() moTpedye HACTymHI YOTHPHU MapaMeTpu: anpecy Oydepa
(3MiHHOT 200 MacuBYy 3MIHHUX), IO Nepeaae AaHl 10 (aillioBOro MoTOKy; po3Mip y
OaliTax OJTHOTO €JIEMEHTY JIaHUX, 0 3aMUCYIOThCS Y (hailll; KIIbKICTh TAKUX €JIEMEH-
TiB; 3MIHHY (PaillIoBOr0 MOTOKY, BIJKPUTOTO JJIsl 3alHUCy Y JBIMKOBOMY pEXUMI
("wb"). @yHKI1Ig MOBEPTAE KIIBKICTh pEalbHO 3alIMCAHUX €JIEMEHTIB.

Hactynnauii gparmenT nporpamu 1eMoHCTpye O104yHe uynTaHHs gaHux ("rb”) 3
daiiny fl goBimbHOTO po3Mipy y Oydep-macus, mobaliTOBE ONMpaIfOBaHHS €JIEMEHTIB
IIOTO MAaCHUBY 1 MOAAJIBIINM 1X O10unMit 3anuc ("wb") y iHmmit daiin £2:

while(res=fread(&buffer,1,sizeof(buffer),fl))
{

for(i=0;i<res—1;i++) ... /* onpauroBans macuBy buffer
*/ fwrite(&buffer,1,res,2);
¥

Jl1st po3B’sA3Ky AeSKUX 3a7a4 OOMIHY JaHUMHU BUHHMKA€ HEOOX1THICTh Y 3aCTO-
CyBaHHI1 (PyHKII¥ TO3UIIFOBaHHS TTOTOKIB:

fseek() — BCTaHOBIIIOE MOKAKYKK MTOTOYHOI HO3MIIIT (aiiry;
rewind() — BcTaHOBITIOE MTOKAKYUK IMOTOYHOI O3HIIIT (hailry Ha HOro movyaTok;
ftell) - moBepTae 3HaUCHHS MOKAKYKKA OTOYHOI MO3MIIIT (aity;

fgetpos() — 30epirae 3HaYCHHS MOKAKIKMKA IIOTOYHOT IMO3UILIT (aiiy;
fsetpos() — BimHOBIIIOE 3HAUCHHS TTOKAKYMKA ITOTOYHOI MO3HMIIIT (aiiy,

36epexeHoro panime fgetpos().

binbmricte ¢aitnoBux ¢yHKIIH MOBEPTAIOTH PE3yIbTaT, 32 SKUM MOYKHA TEpPEBi-

PUTH KOPEKTHICTh BUKOHAHOI (paitioBoi omepaiii. [IpoTe BCTAaHOBUTH NMPUYHUHY MOXK-
JUBOTO 30010 MOKHA 32 JIOMTOMOT010 (DYHKITIHM aHai3y MOMUJIOK (aiIoBOro OOMIHY:
feof() — TIepeBipsi€ TOCATHEHHS KiHI (aiiry;
ferror() — mepeBipsie 03HaKy TOMHJIKH B OIEPAIIisIX 3BEPTAHHS 10 TIOTOKIB;
perror() — BUBOIUTHL Ha €KpaH iHPOPMAITit0 PO MPHYUHU BUHUKHEHHS

TIOMUJIKH B OTIEpAIlisSiX 3BEPTAHHSA /IO TIOTOKIB, HAPUKIIA:

if(ferror(f1)) perror("Warning");

Icnye Takox Oarato iHIUX ¢ainoBux ¢yukuin. Hanpuknazn, 6i6mioreka dir.h
MICTUTh cHielialibH1 QyHKIIIT AJi poOoTH 3 (hailiiamu 1 KaTajJoramu.
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KoHTpOIBHI 3anMTaHHA JIO0 TeEMU 19:

[Io Take ¢aiin y MOBI mporpaMmyBaHHs ?

o Take ¢aiioBHil MOTIK 1 SIK BIH CTBOPIOETHCA 3ac00aMU Mporpamu?

SIKi OCHOBHI1 PE€KUMHU BIIKPUTTS (paiiIOBOrO MOTOKY?

Sk 3acTocoByeThes Ta mpaioe Gynkiist fopen()?

Sk 3akpuBaeThCs (HalaoBHM MOTIK?

Sk 3aco6amu 311IHCHIOIOTHCS IOCUMBOJIBHE ONPALIOBAaHHS TEKCTOBUX (paiiiniB?
Sk 3aco6amMu 31IHCHIOIOTHCA PSAJKOBE ONPALIOBAaHHS TEKCTOBUX (haiisiB?
Sxumu 3acobamMu 3111MCHIOETHCS (OpMATHUN OOMIH JaHUMU MIXK HPOrpamoro 1
daiinamu?

9. Sk 3acobamu 31MCHIOETHCS ONPALFOBAHHS IBIMKOBUX (haiiniB?

10. o Take no3uiirtoBaHHs (aiIoBUX MOTOKIB?

11. SIxi € 3aco0u aHaizy MOMIWIOK (haisIoBOro 0OMiHy?

NGO~ WDE

Tema 20. /IlupexTuBu npemnpolecopa
(mema ons camocmiiino2o éusuenst)






