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BCTVYII

Jucrmrutina « OCHOBY ITpOrpaMyBaHHSD) BUKIIAA€ThCS U CTYSHTIB, 110 Ha-
BYAIOThCA 32 HanpsMoM 12.121 — «ImxeHepist mporpaMHOro 3a0e3MeYeHHs»

PoGouoto MoBOIO ITporpaMyBaHHsI IPH BUKOHAHHI J1a00paTOpHHUX podiT 0bpa-
HO MOMYJISIPHY, OTYXKHY 1 3aTpeOyBaHy alropuTMidyHy MOBY BHCOKOro piBHs C, sika
3a0e3neuye (opMyBaHHS HAWOUIBII €(heKTHBHOIO MATMHHOTO KOy IIPOrPaMH, 110
JIOCSATAETHCS TIPHB’ SI3KOK0 MOBH JI0 CTPYKTYPH T1aM’SITi Ta PEriCTpoBOi apXiTeKTypH
EOM.
[Monynspricte MoBu C Ta moxigHKUX BiJ Hel MOB mporpamyBanHs (C++, C#,
Objective-C Tor110) miATBEPHKYETHCS TAKOXK BIZIOMHM CBITOBUM KPUTEPiEM — iHICK-
com TIOBE (TIOBE programming community index).
Mosa nporpamyBanHs C TakoX € OUIBII TPUIATHOIO /IS PO3B’SI3KY MPAKTHY -
HUX 3a/1a4, [T0B’SI3aHNUX 3 MalOYTHBOIO MPOQeCiiHOT AISUTBHICTIO Y rairy3i mporpam-
HOI 1HXEHepii.
Yci cyuacHi Bepcii komninsitopa C Bianosigarote ANSI-crannapry, 3anporno-
HOBaHOMY AMEPHKaHCHKMM HalllOHaJbHUM I1HCTHTYTOM craHiaptiB (ANSI —
American National Standard Institute). He € BUKTFOYECHHAM i TIOMYIIAPHUNA KOMITLIS-
top Borland C++ nnst IBM PC ¢ipmu Borland Software Corporation, nporpamue ce-
PEIOBHILE IKOI'O CaMe 1 3aCTOCOBYETHCS Ul BUKOHAHHS HABEACHUX y JAHOMY BH-
JIaHH1 J1abopaToOpHUX POOIT.
JlabopaTopHi poboTH niependadaroTh 03HAHOMIICHHS 3 OCHOBAMHU CTPYKTYPHOI
MeTOJ0NOrii porpamyBanHst MoBot C/C++, 11 004HCITIOBAILHUME MOKIIUBOCTSMH,
KEpyBaHHSM ITIOPSIKOM OOYKCIIECHb, OPTaHi3ali€o Ta 00pOOKO0 OCHOBHUX THIIIB Ja-HUX,
peanizauieto (ailiioBoro 0OMiHy TaHUMH TOILIO, IO CIIPHSIE MOAATBIIOMY CAMO-CTIHHOMY
HOrIMOJICHHIO 3HAHb Ta HABMYOK CTYIEHTIB y IPOrpaMyBaHHI MOBaMHU BU-COKOI'O PiBHS.
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1. 3araabHi mox0KeHHSA

Mertoro 1a0OpaTOpHUX 3aHATh 3 MUCHUILTIHM «OCHOBH NPOTPAMYBAaHHS) €
3M00yTTS CTYACHTAaMHU 3HaHb T4 HABMYOK Y IPOrpaMyBaHHI MOBaAMH BHCOKOTO PiBHS
JUISL THArOTOBKHM IO IMOAANBIIOrO OMaHYBaHHS HABYAIBHUX UCHIIUTIH HATPSIMKY
«IIporpaMHa iHXeHEpisD».
MetoandHi BKa3iBKU CKJIAJICHO Y BIIMOBITHOCTI 10 pOO0OYOI IPOrpaMu 3 JIUC-
urmtian « OCHOBH TporpaMyBaHHs» 3a HanpsiMoM 6.050103 — «IIporpamna iHxeHe-
pis».
JlaGopaTopHi poOOTH BUKOHYETHCS Ha JTAOOPATOPHUX 3aHATTSX 3 JUCIUILTIHH.

[TinroroBka 10 1a60OPaTOPHUX 3aHATH 3/ HCHIOETHCS CTYJCHTAMH B YaCH CAMOCTiHHOT

poboru.
st cryneHTiB AeHHOT popMH HaBUAHHSI BUKOHAHHS BCiX J1aDOpaTOpHUX PoOiT
JIAHOT'O HaBYaJIbHOI'O BUJAHHS € 000B’s13K0BUM. CTy/IEHTH 3a04HOT (pOpMH HABUAHHS
BUKOHYIOTB JIMIIIE pOOOTH, TIepeadaueHi podoUYOr0 MPOrpaMor0 HaBYAILHOT TUCIIHII-
JIHU.
[Tepedix 1 KUTBKICTB 3aIPONIOHOBAHUX JI0 PO3B’SI3KY 3a/1a4 BU3HAYAETHCS BU-
KJIazadeM, IKUi Bee 1a00opaTopHi 3aHATTS, BIAMOBIIHO 10 poOOYOT MPOrpamMu Juc-
LUILTiHA.

Yeci jabopaTopHi poOOTH CKIAJEHO 3a €IMHUM IUIAHOM — HA I0YaTKy KOXHOT
poboTH HaBeneHo ii TeMy Ta MeTy, Jalli BUKJIaJIeHO KOPOTKI TEOPETHYHI BIJIOMOCTI MIO0
TEMAaTUKK POOOTH 3 PO3IISIOM MPUKIAAIB PO3B’S3KYy THIOBHX 3ajady, MICIs YOro
MICTATBCS 1HIUBIyalbHI 3aBIaHHS Ta 3aMUTAHHS JJIsl CAMOIIEPEBI PKH.

HanpukiHIi METOIWYHMX BKAa3iBOK HABEAEHO MEPENiK MOCHIIAaHb HA BUKOPHUC-TAHY
yKIIaJadyaMy BUOAHHA Ta PEKOMEHIOBaHY Ul BUKOHAHHSA POOOTH JITepaTypy, a TaKoXK
MOPSIZIOK BUKOHAHHSI 1 3aXKCTY JIa00paTOPHUX POOIT (10AaTOK A).

[Ticnst BUKOHAHHS KOXKHOT pOOOTH CTYICHTH CKJIAJal0Th 3BIT, KOTPHIA 3aXHIIA-IOTh.
3a pe3yipTaTaMi BHKOHAHHS Ta 3aXUCTY POOOTH BHCTABIAIOTHCS Oaw 3a Cre-miajJbHO0
IIKAJIOK0 OLIHIOBAHHS, HAaBENEHOI Yy pobodiid mporpami. bamm, orpumani 3a okpemi
pobotu, GopMyOTh 3araibHy CcyMy OamiB 3a J1a0OpaTOpHHUN MNPAKTHKYM, sIKa
BPaXOBYETHCS Y MIJJCYMKOBY OLIIHKY 32 MOIYJIb Ta CEMECTP.
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2. OCHOBHiI BUMOI'H 3 TEXHIKHM 0e3leKH

[Tpu BUKOHaHHI Ta0OPaTOPHUX POOIT y KOMIT' IOTEPHUX 3ajax CTY/AEHT HOBH-
HEH JIOTPUMYBATHCS O3HAUYCHUX HIDKYE ITPABIII TEXHIKK OE3MeKH:
1. He npuctynartu 10 poOOTH, HE IPOCITYXaBIIH IHCTPYKTaX 3 TEXHIKH OE3IEeKH Ta He
3apeecTpyBaBINUCh Y KypHaui kopucryBauiB 1K (mepex moyaTkom BUKOHaHHS
nepIoi podoTH).
2. He BMUKaTH Y1 BUMHUKATH KHUBJICHHS y KOMITFOTEPHOMY 3aJ1i a00 Ha CBOEMY p00O-
4oMy Micli Ta He nepe3aBaHTaxyBaTu [1K.
. He 3MiHIOBaTH Hanaro/mkeHb KOMIT'IOTepa Ta HOro OrepariifHoi CHCTeMH.
. He BcTaHOBMIOBaTH Ta HE BUAAIATH KOAHHUX MPOTPaM.
. He mpartroBaTtu 3a KOMIT FOTEPOM OLTBIIIE K YABOX OJJHOYACHO.
3aKkiHYMBIIM BUKOHAHHS J1a00paTOPHOI pOOOTH CKOIIIOBATH pe3ysIbTaTH Ha Biac-
HUI HOCIH iH(opMarii Ta 3aKpUTH BCl BIKPUTI porpamu 6e3 30epexenns Ha [TK
BJIACHUX PE3YJbTaTiB.
7. TloBimoMHTH BiAMOBINAIBHOTO IHXKCHEPA Ta BUKJIaaya MMPO 3aKiHYEHHs pOOOTH i
3BUTBHEHHS CBOTO POOOYOr0 MicCIsl.

o U AW
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3. Jlaboparopna pobota Nel.
3acodu po3pooku C-nporpam

Mema podomu: 03HAHOMIICHHS 3 TIPOLIECOM PO3POOKH MPOrpaM y iHTerpoBa-HOMY

CEepEeIOBHIII Ta 3a JOMOMOrOI aBTOHOMHOTO KoMminsitopa Borland C++.

Teopemuuni ocnosu.

Hnst po3poOku  C-mporpamu  HaWOUIbIY IONMYJISAPHICTE HAOYJIM 1HTErpoBaHe
cepenosuine po3pobku (mami IDE — Integrated Development Environment) ta aBto-
HoMHHMH kommninsitop Gipmu Borland Software Corporation.

Windows-opienrosane cepesouiiie Borland C++ (daitn bcw.exe) mae tekc-ToBuii
pEIaKkTop, KOMITUIATOP, HAIaro[KyBad, KOMIIOHYBAJbHHK, MEHEIKEp MPOCK-TiB,
JIOBIZIKOBY CHCTEMY TOIIO Ta MOXe OyTH 3aCTOCOBAHO ITiJl Yac pO3pOOKH Pi3HOMaHi-THUX
DOS- i Windows-onatkiB, y ToMy uucii i 32-01TOBHX.

Po3ninu ronosHoro mento IDE MaroTh Take % came NpU3HAYEHHS, 1110 i aHaIOri4Hi
PO3iK MPakTUYHO ycix Windows-opieHTOBaHUX CEepeIOBUIL, HAPH-
knan, Toro x Borland Pascal a6o Delphi.

Tax, [ BIIKPUTTS HOBOTO BiKHA peJaryBaHHs HEOOXIJHO Micis 3amycky (aiina
bcw.exe obparu komanny ronoBHoro meHto IDE File[New|Text Edit. ¥V upomy BikHi
BBOJIUTHLCS TEKCT IPOrpaMH, sika crioyatky Mae im’st noname00.cpp (puc. 3.1).

W=

File Edit Search View Project Script Tool Debug Options Window Help

28es| maieas(em| alXltle » (251 Sl A
i =lo|x|

#include <stdio.h>
main()

{

printf("Hello, student!");
return 0;

| 4:33 Modified Insert 414

Pucynok 3.1 — Bikxo IDE Borland C++

[{o6 30epertu BBemEHyY MporpaMy Ha TUCKY HEOOXiTHO CKOPUCTATHCS KOMaH-I0H0
ronosHoro Mmenio IDE FilelSave a6o File[Save as... abo BiANMOBiAHOIO KHOMKOIO Ha
oreparuBHiit maneni (SpeedBar).

3a nonomoroto komauu roosHoro MeHio IDE File|Open... abo BigmoBixHOT
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KHOTIKM Ha omepaTuBHINA maneni (SpeedBar) Mo)kHa 3aBaHTaKUTH Y BIKHO pelary-BaHHS
Oynb-sKHi TeKCTOBHH (haiinl. 3a3Buyaii 1e (GaiiTy 3 po3MHUPEHHSIMH .C, .cpp abo .h.

SIkmo y BiKHI permaryBaHHS KIIAIIHYTH OJWH a3 INPaBOIO KIABINIECI0 MU, Bif-
KpHETbCsl onepatuBHe MeHIO (SpeedMenu), B KoMy HEOOXiHO 0oOpaTH KOMaHAY, IO
BinmkpuBae mianorose BikHO TargetExpert (puc. 3.2).

& TargetExpert ] 2] x|
— Target Type:
Frameworks: v 0K
i IV Class Library
Cancel

Static Library (for .exe) [ ib] j 'iﬂ"‘m'“ ‘ % l
Static Library (for .dll) [.lib] BWCC Hel
Import Library [.lib] L] Librari ?—EP—J

ibraries:
Platform: ( [~ Mo Exceptions
| windows 3. (16) | ‘ Fiiaren ‘
Target Model:
]Large 3

Pucynok 3.2 — Jlianorose BikHo TargetExpert IDE Borland C++

Hanpuknan, mis koMousimii sgictuHry nporpamu st Windows HEOOXiIHO y BikHI
TargetExpert BcTaHOBHTH Taki )X caMi YCTaHOBKH, SK ITOKa3aHO Ha puc. 3.2 Ta HATUCHYTH
kHONKy OK abo maBimy Enter. Ilicis 3aBepuienns nmianory 3 BikHoM TargetExpert s
KOMITUTSLIT Ta 3alycKy MpOrpaMu HEoOXIJHO HATUCHYTH KomOiHa-mito kiasimn Ctrl+F9
a00 CKOPHCTATHUCS BIJIMOBITHOIO KHOTIKOIO HA OMEPaTHBHIN ma-

Heni (SpeedBar).

[Ilo6 crBOpUTH KOHCOMBHHWI momaTok st Windows HeoOXigHo y  BikHI
TargetExpert BcranoButu Target Type y cran Application [.exe], a Platform —y Win32 Ta
BHKOpHCTaTH Mozenb mam’ siti Console (3a 3aMOBUYaHHSM), a Jajli BUKOHATH Ti X cami Jii,
o ¥ i yac kommusiii Windows-mporpamu.

IMix gac xomminsimii nporpamu IDE BiakpuBae BikHO moBizomieHs (Message) mpo
nomunku (Errors), momepemkenas (Warnings), SKIIO Taki €, TOmO. YCi NOMMIKH Ta
TOTIepeIDKEHHS BUAUISIOTECS Y BiKHI peflaryBaHHS, a KOMEHTap IIOA0 HUX MIC-THUTHCS Y
BiKHI NOBifoMIIeHb. KoMeHTap Ipo MOMMIIKY MICTHTB iM’s1 (aiimy (10 JTy»e BaXKIIMBO IS
GararogaiinoBux mporpam), HOMEp psAaKa 3 MOMHIIKOIO Ta KOpOTKe ii mosicHeHHs. Tekcr
XHOHOI TporpamMu Mae OyTH BiApeJaroBaHMM Ta 3aHOBO CKOMIIi-IbOBAaHMM, 0€3 HOro
HEMO>KJIMBO CTBOPEHHSI BUKOHABYOTO exe-(aiiry.

V pa3si ycnimrHoi KOMIUIALIT Ha eKpaHi 3 SIBUTHCS BIKHO Ha KIUTAIT 300paske-HOro
Ha puc. 3.3.
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& Translating noname00.cpp - Complete EJ 1

Status: Success

Files
Main file: nonamel0.cpp
Compiling: nonamel0.cpp

Information: Elapsed Time: 0,012 Seconds

Statistics Total Current
Lines: 0 0
Warmings: 1] 0
Errors: 0 0

Pucynok 3.3 — BikHo crarycy komnimsinii IDE Borland C++

st oTpUMaHHs ONEpaTHBHOI NOBIIKH IMPO Oylb-sKi €JIeMEHTH MOBH MpOrpa-
MYBaHHSl JIOCTaTHbO BUIUIMTH Yy BikHI penaryBanHs IDE Borland C++ HeoOXximHuii
€JIEMEHT ([UIsl [IbOr0 MOYKHA KJIAI[HYTH Ha EJIEMEHTI JZBa pa3u JIiBOKO KIIABIIICIO MHUIII) Ta
HatucHyTH KiaBiny F1. MoxHa TakoX BCTaHOBHTH Kypcop Ha HEOOXIIHHMH ele-MeHT
[porpamu Ta HATUCHYTH KoMOiHarito kiasim Ctrl+F1.

AstoHomuunit kommimsitop Borland C++ (daiin bcc.exe) samyckaerscs i3 ko-
MaHzgHoro psimka DOS 1 3acTocoByeThCs Ui KOMMUIALIT MporpamM, CTBOPEHHX 3a J0-
MOMOTOI0  OY/Ib-SIKOTO TEKCTOBOro penakropa. Komminsitop bec 3maTHuil BUkoHATH
KOMITUIALIIO 1 KOMIIOHYBaHHSI OKPEMHX MOJIYIIIB Y BUKOHABYMH (haiil O[HI€I0 KOMaH-/0F0.
Taxk, Hanpukaa, adl CKOMITUTIOBATH Ta CKOMIIOHYBaTH MPOrpaMy name.c He-00XiJHO y
KOMaHIHOMY PSJIKY 3aIUCaTH:

bcc name.c
VY pasi ycninrHoi KOMIUISIT Ta KOMIIOHYBaHHS Ha JAKUCKY OyJie CTBOPEHO (aiin name.exe.

[Ipu mpomy mms C-mporpaM HEOOXiZHO OOOB’SI3KOBO 3a3HAYATH SIK IM’S, Tak i
posmupeHHs (.C) TekcToBOro (haitma, 60 6e3 3a3HaAYEHHS PO3IIMPECHHS TEKCTOBHH (aiii
Oyme xoMITiroBaTHCSA Ha4eOTO porpama C++, ToOTO K aiii 3 po3IHUpPEeHHIM
.cpp.

OxpimM MoxmBocTi KoMmirsamii mporpam C ta C++, a TakoX iX aBTOMATHIHOTO
KOMITOHYBaHHS aBTOHOMHMH Kommirsatop Borland C++ 3matHuii koMrionyBaTH 00’ €KTHI
Moyl ((ainm 3 po3MHMPEeHHsM .0bj) Ta aceMOIIOBAaTH TPOrpaMu Ha aceM-0mepi (aitmm 3
PO3ILIMPEHHSIM .asm), a TaKoX 3MilIyBaTH (ailu 3 pisHUMH PO3MIM-PEHHAMHU B OAHIHN
KoMaH/i. Hanpukiaa, KOMaHIHUH PSIIOK:

bcc main.c subl sub2.obj
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KOMITUTIOE main.c y main.obj, a subl.cpp (po3mmpenHs Oeperbcsi 3a 3aMOBYAHHSIM) y
subl.obj i aBTOMaTH4HO BHKJIHMKae mporpamy tlink.exe abu ckommoHyBaTH 0OHIBA
oTpuMaHi obj-Gaiiim 3 TpeTiM — sub2.0bj It CTBOPEHHSI pe3yNIbTYyI04oro ¢aiiiaa main.exe.

Kommiekr mnoctaBku Borland C++ wictuth Takok 32-0iTOBI  aBTOHOMHHIA
xoMmminsitop (daitn bee32.exe) i komnonyBanbHuK (¢aitn tlink32.exe) amst crBopenns 32-
6itoBux Windows-101aTKiB.

3agoanna:

Hacrynmua mporpama-rpa reHepye BUIAIKOBE HaTypaibHe umciio Big 0 g0 9 Tta
MPOMOHYE KOPUCTYBa4YeBl MOr0 BrajaTy, BBOISYM 3 KJIaBiaTypu. Y pasi BraJaHOTO YHCIIa
MporpaMa 3aBepIIyeThCS Ta MOBIIOMIISE PO HaOpaHi KOpucTyBadeM Oanu. UuMm ckopire
reHepoBaHe 4nciio Oy/e BrajiaHe, TUM Oinbliie OajliB OTPHUMAaE IpaBellb.

3 BUKOpHUCTaHHsSM iHTerpoBaHoro cepenouiia Borland C++ cTBOpUTH BHKO-
HaBuwii (aiin i HaBeleHoT MPOrpaMu-rpu:

[*1.1%
#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
main()
{
const del=10;
int X,y,prize=100;
printf("Define number, which computer generate\n”);
randomize();
y=random(10);
do
{
printf("Enter number=");
scanf("%i",&X);
if (x>y)
{

printf("Wrong, enter smaller\n”);
prize-=del;

}

if (x<y)

{
printf{"Wrong, enter bigger\n");
prize-=del;

}
while (x!=y);
printf{"You have guessed right!\n");
printf("You have won the prize=%i",prize);
getch();
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return O;

}

Po3e’azok:

1. 3naiitu Ha aucKy daiin inTerpoBaHoro cepenosuina Borland C++ (bcw.exe) Ta
3aMyCTHTH HOTO Ha BUKOHAHHS (3a3BHYal Liel (ailsl 3HAXOAUTHCS 38 MAPIIPYTOM
C:\ABCx\BIN\bcw.exe, ne x — Bepcist IDE Borland C++, abo Moke OyTH aKTHBOBa-

HHH 32 JIOMOMOT'OI0 CBOTO SPJIMKa HAa POOOYOMY CTOJII UM Yepe3 MEHI0 KOMaH I KHOII-
ku [Tyck OC Windows).

2. YV cepenopumii Borland C++, 1m0 3’sBUTbCS Ha €KpaHi, BIAKPUTU BIKHO
noname00.cpp 3a nonomoroto MeHto IDE File[New|Text Edit. ¥ upomy BikHi BBO-
JUTHCS TEKCT MPOTrpaMH, sKa CroyaTky Mae iM’st noname00.cpp

3. Y BikHi noname00.cpp HaTHCHYTH NpaBy KJIaBillly MHII Ta B ONEPATHBHOMY
MmeHto (SpeedMenu), 110 BigkpueTses, o0patn meHro TargetExpert, 1e BcraHOBHTH
Target Type y cran EasyWin [.exe], Platform — y Windows 3.x (16), a Target Model
— y Large mns xomnimsinii Windows-nporpamu (a0o iHIII HAacTpOIOBaHHS — Yy pasi
CTBOpPEHHSI KOHCOJILHOTO JTofaTky Windows Tomio).

4. Y BikHi noname00.cpp 3 BuKopucTaHH:IM penakropa IDE HaOpatu TekcT Ha-
BEJICHOI y puKIaai 3aBranHs C-porpamu.

5. 3a pomomororo mento IDE File|Save abo File|Save as... 30epertu HaOpany
nporpamy Ha JMCKY IIiJ BIaCHUM iMeHeM, Harpukian 1 l.cpp

6. CxommimoBatu mporpamy 3a jgonomoroto meHio IDE Project|Compile (na-
TUCHYBIIM Ha KiaBiaTypi Alt+F9) abo 3a momomororo BiAINOBIIHOI KHONKHM Ha oOrepa-
TUBHINM MaHeNi IHCTPYMEHTIB. BHIpaBUTH NpUIyIIeHI MOMWIIKA Ta 3HOBY HEpeuTH 110
BUKOHAHHA I1.5.

VYpasi ycmimHoi KOMHUISMIT 3’SIBUTBCS BIKHO CTaTyCy KOMMUIAIIT 3 TOBIJIOM-
neHHsiM Status: Success, Ta aBTOMaTH4YHO Ha JHCKy Oyzne crBopeHo daiinm 1 1.exe.
MicuesHaxomkenHns: nporo (aiiny BusHauaetbes Menoo IDE Options|Project...|Output
Directories.

7. 3amycTuTH TporpaMy Ha BHUKOHAHHS 3a JOIMOMOIOKO BiAIMOBiMHOI KHOIKH HA
olepaTuBHIN MaHe i IHCTPYMEHTIB a0o HatucHYBIIM Ha Kiasiatypi Ctrl+F9. IIpo-Tpamy
MOXKHA TaKO)K BUKOHATH Y TpaAuliiHui croci6 y Windows, BUiAIIOBIIH 13 ce-
penosumia Borland C++.

Pezyanomamu pooomu:

= P =TEY

Define number, which computer generate i‘

Enter number=5

Wrong, enter bigger

Enter number=6

Wrong, enter bigger

Enter number=7

You have guessed right?
You have won the prize=880

<l | v 4
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Konmponwni 3anumanns:

1. Axumu 3acobamu MoxkHA po3podisty mporpamu C/C++?

3a nomoMororo SKOro Qaiiry aKTHBYETbCS IHTEIPOBAaHE CEpPENOBHUILE PO3POOKH

nporpam (IDE) Borland C++?

Slka crpykrypa Ta npuszHauenns IDE Borland C++?

Ska cTpykTypa Ta npusHaueHHs ronosaoro merto IDE Borland C++?

SIki ocHOBHI etanu po3poOku nporpamu y IDE Borland C++?

Ilo Take wxommimsmis nporpamu? Illo o3Hayae TepMiH «KOMIIOHYBaHHS MpO-

rpamu»?

SIKUM YMHOM BHUKOHYIOTHCS KOMITUIAIIS Ta 3amyck rnporpamu y IDE?

8. Illo o3Hauae TepMiH «aBTOHOMHA KOMIIUIALISI Mporpamu»? 3a JOMOMOrO SIKOTO
(aiimy aKTUBYeThCS aBTOHOMHUM kommisitop Borland C++ 1 sk iM  ko-
PHUCTYBAaTUCH?

9. Ske posmmpenHs MaroTh daiinu nporpam C/C++?

10. SIxi caiinm 3’ ABISIOTHCS HA AUCKY Micist KoMl mporpam C/C++?

r

o0k~ w

~

4. JlabopaTopHa pobora Ne2.
CTBOpEeHHS MPOCTUX MPOrpam

Mema _pobomu: HaOyTTS HABUYOK CTBOPCHHS MPOCTUX IPOrpaM y CEpeIOBHMILI
Borland C++; o3HaiiomnienHnss 3 ajidasitom MoBu mporpamyBanHs C/C++, BHKOpHC-
TaHHSAM KOMEHTAapiB, 3MIHHUX Ta KOHCTAHT, a TAaKOX (DYHKIIii1 BBeJICHHSI -BUBEICHHSI.

Teopemuuni ocnogu.

Haiikoporma xopextaa C-miporpama Ma€ HaCTYITHUH BUTIISL;

main()

{

return O;

}

LIst mporpama MiCTUTB JIMILE ONHY TONOBHY (yHKIiro main().

Binkpura Ta 3akpuTa QirypHi Iy:KKH 0OMEXYIOTh 010K (yHKIIT main(). 3a-3BHdaii
y IIbOMY OJIOI PO3TAIIOBYIOTHCS ONEPATOPH MIPOTPaMH, y TOMY YHCI BH-KIFKH 1HIITHX
GyHKIiA. Y JaHOMY BHNAIKY TOJNOBHA (DYHKINSI MICTHTH JIMIIE OAWH OIEpaTop —
omepaTop MOBEPHEHHS return, SKUi 3aBepIIye BUKOHAHHS MPOrpaMu Ta IOBEPTAE JEsKe
mite 3HaveHHs. HeHynpoBI 3Ha4YeHHS omeparopa return CBig4aTh MPO TOMWIKH Y
nporpami.

Binbm ckmagni C-mporpamMu MOXYTh MICTHTH pi3HI CTaHIApTHI OTOJOMICHHS abo
BUKJIMKHU CTaHIapTHHX (0i0mioreunnx) GyHKIiIH. ¥ TakoMy pasi A0 IporpaMu HeoOXiTHO
JOIYYUTH crienianbHi 3aronoBHi ¢ainu. Hanpuknan, nporpama sa ANSI C, 1m0 mMicTuth
CTaHJApPTHI OrOJIOIICHHS, TOB’SA3aHI 13 BBEJACHHAM a00 BHUBCICHHAM iH(OpMAIi, Mae
MOYMHATUCS AUPEKTUBH BKIFOUCHHS:
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#include <stdio.h>

Jns opranizamii BBeZeHHsS-BUBEIEeHHS 3acobamu Borland C++ 3amicTe HaBe-
JEHOr'0 psKa IPOrpaMHu 3alUCyOTh:

#include <iostream.h>

IM’s nUpeKkTHBH BKa3ye KOMITUIATOPY Ha YHTaHHS TEKCTY 3 3ajaHoro Qaimy (y
JTaHOMY BUTAKy 3 ¢aitiis stdio.h abo iostream.h).

KomenTapi ANSI C-nporpamu 0OMeXyOTbCS CKIAJCHUMU CHMBONamu: /* Ta */.
Taki KOMeHTapi MOXYTh BUKOPHUCTOBYBATHUCh Yy OYyIb-KOMY MiCIli MpOrpamMH, a TaKOX
3aiiMaT JekinbKa 11 psakie. Komenrapi Borland C++ mounHaroThest 3 mapu cuMBodiB // i
BCE, 110 3HAXOUTHCS Jajli, a 0 KiHI[SI TOTOYHOTO Ps/IKa, € KOMEHTa-PEM.

[pukiaan KOMEHTapiB:

/* 3Buyaitauit komenrap ANSI C ... *///
Komenrap Borland C++ ...

InenTtrdikaTopu BUKOPUCTOBYIOTHCS JJIsl IPUCBOEHHS IMEH 3MIHHUM, KOHCTa-HTaM,
GyHKIISIM TIporpamu Toilo. [aeHTudikaropy MarTh MOYMHATUCS 3 JITEPU 1 MOXYTh
MICTUTH BUKJIIOYHO JIiITEpH, HU(PH Ta CUMBOJ IiJKPECICHHS Y Oy/Ab-sKOMY CIIOJIy4YEHHI.
baxxaHo He BUKOPUCTOBYBATH CHMBOJI IMIIKPECIICHHSI 3 CAMOr0 MOYATKY ileHTU]iKaTopa,
00 Taki ineHTH(IKATOpU 3ape3epBoBaHO Ui cucTeMHoro piBHs Borland C++. JloBxkuHa
ineHTudikaTopiB He OOMEXeHa, MPOTe KOMIIUIATOP 3a 3aMO-BYAHHSM BiIpI3HsE IHUIIE
niepiii 32 CUMBOITH.

Moga C/C++ € uyTInuBOIO IO perictpy Jitep ieHTH(IKaTOpIiB, TOMY, HAIPU-KIIaI,
HacTymHi igeHTudikaTopu: myVar, myvar abo MY VAR — winkom pi3Hi i1eH-Tu(iKaTopH.

He npunyctiMo y sSKOCTI iA€HTU(IKATOPIB BUKOPUCTAHHS KIIIOYOBHX CIIiB MO-BU

NporpaMyBaHHS:
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++ po3mmpioe HaBeJeHHI CIIHCOK BIACHUMHE 3ape3ePBOBAHUMH CII0-
BaMH.

Kirouosi cnoBa C/C++ 3anmucyroThCsI BUKITIOYHO MAJIMMH JITEpaMH.

OroJomenHst 3MIHHAX y IIPOrpaMi 31HCHIOETHCS 32 HACTYITHIMH CXEMaMHM:

iM’s_Tumy ineHTudikartop;
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iM’s_tuny igentudikarop_1, ..., inenTudikarop_n;
HaTpUKIAJ;

int name; /* orojoueHHs IOl 3MIHHOI Ha IM g name */
float a,b,c; /* oronomieHHs AeKUIBKOX TIHCHUX 3MIHHHX */

3MiHHI, Mo oroyonreHi y yHknii main(), € JOKAIEHAUMU 1 HEJOCTYITHUMH 3 THIIHX
¢yHKIiA. 3MiHHI, 10 OrojomeHi mo3a QyHKHielo main() Ta IHMMX QYHKOIHA, €
TJI00aTbHUMH 1 TOCTYITHUMH 3 Oy/Ib-SIKOT'O MICIIsl TIPOTPaMHu.

JlokanpHi 3MiHHI TIepe BUKOPHCTaHHSIM HEOOXiZHO iHIIiali3yBaTu 3a JOIOMO-TOI0
orepaTopa MPHCBOEHHS, TOOTO HEOOXiTHO 3a7aBaTH iX CTapTOBI 3HAYEHHsI, Ha-TIPUKJIA],
HACTYITHUM YHHOM:

int name;

name=255;
abo

int name=255;

HeininianizoBaHi riiodanbHi 3MiHHI aBTOMAaTHYHO JIOPiBHIOIOTH HYIIIO.

Jlns1 OroJiomeHHs y IporpamMi KOHCTaHT BUKOPHCTOBYETHCS KJIIOUOBE CIOBO cOnst,
HaIpUKIIaL;

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

[Nopanbie 3MiHEHHS 3Ha4€Hb KOHCTAHT y IPOrpaMi He IPHITYCTHMO.

Craupaptai ¢yukmii printf() i scanf(), mporotunu skux wmictsTecs y 3arosno-
BHOMY (aitni stdio.h, 3mificarorors y ANSI C ¢opmaTHe BUBEACHHS i BBEICHHS Ja-HUX
BIJIIIOBITHO.

Oynkuis BuBenenns printf() mae HactynHi komanau (crenudikatopu) Gopma-ty,
SIKi TOYMHAIOTHCS 3 CUMBOITY %0.

%cC — CHMBOII,

%d, %i — LiJIe IECATKOBE YHCIIO;

%e, Y%E —gucio y popmarti X.Xx et+xx a0 x.xx E+xx BiAmoBinHO;

%f, %g, %G — mecATKOBE AifiCHE YHCIIO;

%0 — BICIMKOBE YHCJIO;

%0s — PSITOK CHMBOJTIB;

%u — IIiJIe AeCATKOBE YHCIIO O3 3HAKY;

%X, %0X — IIiCTHAMIITKOBE uncio (Hanpukian, 7f abo 7F BiamoBigHO);
%% — cuMBOI %;

%p, Yon — TTOKQKYHK.

OkpiM TOro, 10 OKpeMHuX KoMaH[ opMaTy MOXXYTb OYyTH 3aCTOCOBaHI MOJIH-
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dikaropu | i h, manpuxnan: %ld — npyk long int, %hu — apyk unsigned short, %lf — npyk
long double Tomro.

Mix cumBoioM % 1 ¢dopMaToM KOMaHIM MOXKE 3HAXOAWTHCH IJIE YHCIO, II0
3a3Havya€ HalMeHIIe TIoje, 10 BHUIUIAETHCS IS ApyKy. Jlis 3a3HayeHHS KiTbKOCTI
JIECSITKOBUX 3HAKIB MPH BUBEACHHI IHCHOTO YMCIIA MICIS IIJIOr0 YHCia CTaBJIATh KParky
Ta YHCIIO 3HAKIB.

BupiBHIOBaHHS IpyKY BiIOYBa€eThCs 3a JIIBUM KpaeM mois. [{jist BUpiBHIOBaHHS 32
MIPaBUM KpaeM HEOOXiTHO 32 CUMBOJIOM % ITOCTABUTH CHMBOJI «MIiHYC).

[puxnaau:

printf("Result=%d\n",x);
printf("%—5.2f",y);

ne "\n” — Kepyrouuii CHMBOJ MNEPEBEAEHHS PsAKa, TOOTO INCIAS BUBEICHHS Ha €KpaH
3HAYEHHs 3MiHHOI (Y JaHOMY Pa3i X) MOJIOKEHHsI KYpCOpy MepeMiCTUThCS Ha HACTY-TTHU
PAIOK (Kepyrodi CHMBOJM 3MICTOBHIIIE PO3TJISIHYTO Yy J1abopaTopHiit podoti Ne7).

Beenenns iHdopMmanii 3 KmaBiaTypu CYIPOBOMXKYEThCS BiloOpaxkeHHSAM 1i Ha
ekpaHi. Y pasi, koau (yHKIis BuBeneHHs scanf() mae jgekinbpka mnapaMmerpiB, JaHi
MOTPIOHO BBOJWMTH TOCIIJIOBHO Yepe3 IpoOiin, cMMBON TaOyssiuii abo HOBOTO psjKa.
[Ticnst BBeeHHs HEOOX1THO HATHCHYTH KiaBiiny Enter.

Oynkuis BBegeHHs scanf() aBTOMaTUYHO MEPETBOPIOE BBENICHI JaHi y 3a3Ha-4eHUN
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cout <<"Result="<<x;

Ilpuknao 3aedanna 2.1:
3 BukopucTanHsM cepenosuina Borland C++ ctBopuTy BUKOHaBUM (aiii s

HACTYIHOI porpamu:

¢dopmar:
%c — YUTaHHS CUMBOIY,
%d, %i — YYUTAHHA JECATKOBOIO LIJIONO YUCIIA;
%e, %f, %g, Y%E, %G — untanus ywcna tamy float;
%h — YUTaHHS YMCia THIY short int;
%0 — YUTAHHS BICIMKOBOI'O YHCJIA;
%s — YUTaHHA PAIKa CHMBOJIIB;
%X — YUTAHHA NIiICTHAIIATKOBOTO YUCIIA;
%p, %on — YUTaHHS ITOKAKINKA.

[*2.1%

#include <stdio.h>
#include <conio.h>
main()

{

const a=25;

int b;
printf("a=%i\n",a);
printf("b=");
scanf("%i",&b);
printf("Results:\n");
printf("a+b=%i\n" a+b);
printf("a—b=%i\n",a-b);
printf("a*b=%i\n",a*h);
printf("a/b=%i",a/b);
getch();

return O;

}

VY ¢ynkmii scanf() Takok MPUITYyCTUMO 3aCTOCYBaHHS Moaugikatopy ¢popmary 1,
Hanpuknan %IlE — untanHs gilicHoro uncna tumy long double.

VYeci 3minai pyHKIT scanf() MatoTs OyTH 3a3HaveHi 3 pedikcom &.

Ipuknaau:

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

VY Borland C++ s BuUBeneHHS TaHUX BUKOPUCTOBYETHCS 1MEHTH(IKATOP MO-TOKY
BUBEJEHHSI COUt i omepatop <<, a JuIi BBEACHHSA NaHWX — IJCHTU(IKATOp IOTO-KY
BBEJICHHS CiN i omeparop >>, HaIPHKIAI:

cin>>x;

Po36¢’a30k:
HeoOxi1HO BUKOHATH TIOCITIIOBHICT [Iii, 10 HABEJICHO y MPUKIIAL PO3B’SI3KY

3aBAaHHA 110 T1abopaTtopHOi podotn Nel.

Pezynomamu pooomu:

- =10/ x|
a=25 -
b=5 :j
Results:

a+b=30

a-b=28

axb=125

a/b=5 :j
H]T] oW

3asdannn:
3 BUKOPHCTAaHHSM iHTErpoBaHoro cepenosuina Borland C++ cTtBopuTH BUKO-

HaBuMH (aiin Ui HacTynmHoI nporpaM# (BapiaHT auB. y Taoum. 4.1):



Tabmuns 4.1 — 3aBaanHs 10 1abopatopHOi podoTH No2
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2.1

#include <stdio.h>
#include <conio.h>
main()

{
float time,way;
printf("Calculation of speed\n™);
printf(*Input time:\n");
printf("time=");
scanf("%f",&time);
printf(*"Input way:\n");
printf("way=");
scanf("%f",&way);
printf("speed:\n");
printf("v=%5.2f",way/time);

2.|/%2.2%*

#include <stdio.h>
#include <conio.h>
main()

{
float v1,v2;
printf("Calculation of );
printf("total volume\n™);
printf(*Input volume:\n");
printf("volume_1=");
scanf("%f",&v1);
printf("volume_2=");
scanf("%f",&v2);
printf("Total volume=");
printf("%5.2f" v1+v2);

getch(); getch();

return O; return O;

1 1
2.3 4. ([*2.4*

#include <stdio.h>
#include <conio.h>
main()

{
const tk=273;

long int tc;

printf("Celsius temperature: ");
scanf("%ld",&tc);
printf("Translate (+273)\n");
printf("Kelvin temperature: ");
printf("%Id" tc+tk);

#include <stdio.h>
#include <conio.h>
main()

{
float s;

printf("Calculation of volume\n");
printf("side=");

scanf("%f",&s);
printf("Volume:\n");

/* Results */

printf("V=%5.2f" s*s*s);

getch(); getch();

return O; return O;

} }
F25% 6. [/*2.6*/

#include <stdio.h>
#include <conio.h>
main()

{
float t1,t2;

printf("Calculation of );
printf(“total temperature\n™);
printf("Input temperatures:\n");
printf("t1=");

scanf("%f",&t1);

#include <stdio.h>
#include <conio.h>
main()

{
const sp=32;

int a;

printf("Hello"\n");
printf("Enter whole number:");
scanf("%d",&a);

printf(" \n");
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printf(t2="); printf("%i\n",a);
scanf("%f",&t2); printf("%i%c%i\n",a,sp,a*a);
printf("Total temperature="); printf("%i%c%i%c%i",a,sp,a*a,sp,a
printf("%5.2f",(t1+t2)/2); *a*a);
getch(); getch();
return O; return O;
b }

7. (=2.7* 8. [/*2.8%*
#include <stdio.h> #include <stdio.h>
#include <conio.h> #include <conio.h>
main() main()
{ {
float op1,0p2; const
printf("Calculator\n™); k=3;
printf("Enter operandl:"); float a,b,c;
scanf("%f",&opl); printf("Input variables:\n");
printf("Enter operand2:"); printf("a=");
scanf("%f",&op2); scanf("%f",&a);
printf("product="); printf("b=");
printf("%5.2f\n",op1*op2); scanf("%f",&b);
printf("sum="); printf("c=");
printf("%5.2f\n", 0pl+op2); scanf("%f",&c);
printf("difference="); printf("Arithmetical mean a,b,c=");
printf("%5.2f\n",op1l-op2); printf("%5.2f",(a+b+c)/k);
getch(); getch();
return O; return 0O;
} }

9. [*29* 10. |/*2.10*/

#include <stdio.h>
#include <conio.h>
main()

{
float c1,c2;

printf("Calculation of areal\n");
printf("Input cathetus_1:");
scanf("%f",&cl);

printf("Input cathetus_2:");
scanf("%f",&c2);

/* Result */
printf("S=%5.2f",0.5*c1*c2);

#include <stdio.h>
#include <conio.h>
main()

{
const float pi=3.14;

floatr;

printf("Calculation of volume\n");
printf("Input radius:\n");
printf("r=");

scanf("%f",&r);
printf(""Volume:\n");
printf("'V=%5.2f",4*pi*r*r/3);

getch(); getch();
return O; return O;
¥ 1

11. |/* 2.11 %/ 12. |/*2.12*/

#include <stdio.h>

#include <stdio.h>
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#include <conio.h> #include <conio.h>
main() main()
{ {
float sidel,side2; const float
printf("Calculation of perimeter"); tf=32,
printf("\nInput side_1:"); k=1.8;
scanf("%f",&sidel); float tc;
printf("Input side_2:"); printf("Celsius temperature:");
scanf("%f",&side2); scanf("%f", &tc);
printf("Perimeter:\n™); printf("Fahrenheit temperature:");
printf("P=%5.2f",2*(side1+side2)); printf("%5.2f" tf+k*tc);
getch(); getch();
return O; return 0;
} 3

13.|/*2.13*/ 14.|/*2.14*/
#include <stdio.h> #include <stdio.h>
#include <conio.h> #include <conio.h>
main() main()
{ {
const float pi=3.14; const float pi=3.14;
float r; float r;
printf("Input radius:\n"); printf("Input radius:\n");
printf("R="); printf("R=");
scanf("%f",&r); scanf("%f",&r);
printf("Result: "); printf("Result: ");
printf("L=2*Pi*R"); printf("S=Pi*R"2");
printf("=%5.2f",2*pi*r); printf("=%5.2If" r*r*pi);
getch(); getch();
return O; return O;
} }

15.)/* 2.15 */ 16.|/*2.16 */

#include <stdio.h>
#include <conio.h>
main()

{
float a,b,c;

printf("Calculation of");
printf(“algebraical expression:\n");
printf("2*(a+b)/(a*b*c)\n");
printf("Input variables:\n");
printf("a="); scanf("%f",&a);
printf("b="); scanf("%f",&b);
printf("c="); scanf("%f",&c);
printf("Result=");

printf("%5.2f",2.0*(a+h)/(a*b*c));

#include <stdio.h>
#include <conio.h>
main()

{
float a,t,spd;

printf("Calculation of way\n");
printf("time=");

scanf("%f",&t);
printf("acceleration="");
scanf("%f",&a);

printf("speed=");
scanf("%f",&spd);

printf("Way:");

printf("s=%5.2f" spd*t+0.5*a*t*t);

getch(); getch();
return 0; return O;
ks }

17.)/* 2.17 */ 18.|/* 2.18 */
#include <stdio.h> #include <stdio.h>
#include <conio.h> #include <conio.h>
main() main()
{ {
const float sd1,sd2,sd3;
float k=1.609344; printf("Input sidel:");
long int miles; scanf("%f",&sd1);
printf(""Hello\n"); printf("Input side2:");
printf("Translate miles in km\n"); scanf("%f",&sd2);
printf(""How many miles? :"); printf("Input side3:");
scanf("%li",&miles); scanf("%f",&sd3);
printf("Kilometers="); printf("Perimeter:\n™);
printf("%5.2f",miles*k); printf("P=%5.2f",sd1+sd2+sd3);
getch(); getch();
return O; return O;
} }

19.)/* 2.19 */ 20.{/* 2.20 */
#include <stdio.h> #include <stdio.h>
#include <conio.h> #include <conio.h>
main() main()
{ {
float t1,t2,51,52; float wl,w2,s1,s2;
printf("Calculation of way\n"); printf("Calculation of time\n");
printf("Input time:\n"); printf("Input way:\n");
printf("timel=");scanf("%f",&t1); printf("wayl=");scanf("%f",&w1l);
printf("time2=");scanf("%f",&t2); printf("way2=");scanf("%f",&w2);
printf("Input speed:\n"); printf("Input speed:\n");
printf("speed1=");scanf("%f",&s1); printf("speed1=");scanf("%f",&s1);
printf("speed2=");scanf("%f",&s2); printf("speed2=");scanf("%f",&s2);
printf("way:\n"); printf("time:\n");
printf("1=%5.2f",s1*t1+s2*t2); printf("1=%5.2f",wl/s1+w2/s2);
getch(); getch();
return O; return 0O;
¥ }

21.|/*2.21 %/ 22.(/* 2.22*/

#include <stdio.h>
#include <conio.h>
main()

{
float t1,t2,c,m;
printf("Calculation Q\n");

#include <stdio.h>
#include <conio.h>
main()

{
float a,b,c,d;
printf("Calculation of:\n ");
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printf("Input temperatures:\n™); printf("x=a*b+c*d\n");
printf("t1=");scanf("%f",&t1); printf("a=");scanf("%f",&a);
printf("t2=");scanf("%f",&t2); printf("b=");scanf("%f",&b);
printf(*c=");scanf("%f",&c); printf("c=");scanf("%f",&c);
printf("m=");scanf("%f",&m); printf("d=");scanf("%f",&d);
printf("Q=cm(t2-t1)\n"); printf("Result:\n");
printf("Q=%>5.2f",c*m*(t2-t1)); printf("x=%5.2f",a*b+c*d);
getch(); getch();
return 0O; return 0O;
ks s

23.)/*2.23*/

#include <stdio.h>
#include <conio.h>
main()

{
const sp=32;

unsigned int a;

printf("Enter digit:"); scanf("%i",&a);
printf("*************\n");
printf("%d%d%d%d%d\n" a,a,a,a,a);
printf(""%c%d%c%d%c\n",sp,a,sp,a,sp);
printf("'%c%c%d%c%c\n",sp,sp,a,sp,sp);
printf(""%c%d%c%d%c\n",sp,a,sp,a,sp);
printf("%d%d%d%d%d" a,a,a,a,a);
getch();

return O;

b

25.

[* 2.25 *[ #include
<stdio.h> #include
<conio.h> main()

{

const c=32;

unsigned int k;

printf("Enter whole number k:");

scanf("%i",&K); printf("'------------

---------- \n");
printf(*"%c%c%c%c%i%c%c%c%c\n”,c,c,c,c,k,c,c,c,C);
printf(*"%c%c%c%i%c%i%c%c%c\n",c,c,c k,c k,c,c,c);
printf(*%c%c%i%c%i%c%i%c%c\n”,c,ck,c,k+k,c,k,c,c);
printf(*"%c%i%c%i%c%i%c%i%c\n",c,k,c,3*k,c,3*k,c,k,c);
printf(*%i%c%i%c%i%c%i%c%i\n" k,c,4*k,c,6*k,c,4*k,c,K);
getch();

return O;

}

24,

[* 2.24*|

#include <stdio.h>
#include <conio.h>
main()

{
const k=1, s=32;
printf("%c%c%c%c%d%c%c%c%c\n”,s,s,8,5,K,8,5,5,5);
printf("%c%c%c%d%c%d%c%c%c\n",s,s,5,K,S,K,S,S,5);
printf(*%c%c%d%c%d%c%d%c%c\n",s,s,K,s,k+k,s,K,S,);
printf("%c%d%c%d%c%d%c%d%c\n",s,k,s,3*k,s,3*K,s,K,S);
printf("%d%c%d%c%d%c%d%c%d" k,s,4*k,s,6%k,s,4*k,s,K);
getch();

return O,

ks

Konmponwhi 3anumannsn:

Sk Burmnsiiae Haiikopotia nporpama C/C++?

Slka ronoBHa ¢yHkuis nporpamu C/C++ Ta ii npusHaueHHs?

Sk 3aBepiyeThest BuKOHaHHS niporpamu C/C++?

J1J1s 90r0 3aCTOCOBYIOThCS 3aroJIOBHI (paiiyin (JUPEKTUBH BKJIFOUCHHST)?

Sk opopmittoroThest komeHTtapi nporpam C ta C++7?

SIki mpu3HaYeHHS Ta MpaBUia KOHCTPYIOBAHHS 11eHTU(IKATOPIB?

1o Take KJIIOYOBI CJI0Ba MOBH IIPOTrpaMyBaHHs?

Sk 3MIHCHIOETBCS Y IPOTpaMi OTrOJIOIIeHHS 3MiHHUX Ta KOHCTAHT?

9. YuM Bipi3HAIOTHCS 3MiHHI BiJl KOHCTAHT MPOrpaMu?

10.1Ilo o3HaYa€ JIOKAIBHICTD Ta INI00ATBHICTH 3MIHHHX?

11. lxum umHOM 3AIHCHIOETHCSI BBEACHHS Ta BuBeneHHA y C-mporpami? Ak mpa-
IIOIOTH 11eHTH(IKATOPH MTOTOKIB BBEJCHHS Ta BuBeneHHs C++?

NN

5. Jlabopatopra pobota Ne3.

BukoHaHHSI IPOCTUX 00YHCIEHD

Mema Qoﬁomu: BUBYCHHSI YHCIIOBHX THIIIB JaHUX, OCHOBHHX onepaTopiB Ta

MOPSAAKY Nifi mpm ix oOumciieHHi; HaOyTTS HaBUYOK BHKOPUCTAHHS CTAaHIAPTHHX Ma-
TematnaHuX QyHKIiH C/CH++.

Teopemuuni ocnogu.

Yucaosi tunu C/C++ moiasroThes Ha HIJIOYUCIOBI Ta AIHACHI.
TouHi niana3oHM 3Ha4YEeHb 1 PO3MIPH MaM’STi ISl PI3SHUX YMCIOBUX THIIIB Ja-HUX

BU3HAYAIOTHCS IEBHUM KOMITIJISITOPOM Ta onepatiitnoto cucremoro EOM.
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Hiama3onu 3HaueHp 1imx gucen Borland C++:

Tun nannx Poswmip, Gaiit Jliama3oH 3HaYeHb
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

24
Omnepatopu BigaomeHb C/C++:
Oneparop Onuc [Tpuknan
< MEHIIE (a<b)
<= MeHIIe abo J0piBHIOE (a<=b)
> Ginbie (a>h)
>= OinbIne abo TOPiBHIOE (a>=b)
== JIOPiBHIOE (a==b)
1= HE JIOPIBHIOE (al=hb)

Cnoo signed He € 000B’s13k0BUM. Takok He € 000B’SI3KOBUM CJIOBO int B TH-
nax short int, long int i unsigned int.

Moga C BUKOPUCTOBYE IIiJTi THITA TAKOX 1 JJIsl 300paKEHHS JIOTIYHUX TBEP-IKEHb,
TOOTO HYJIb 03Ha4Yae XuOHICTH (false), a HeHyIbOBe 3HaYEHHS — iCTHHY (true).

VY C/C++ npumnyctumo BukopucTanus cydikcis U (abo u — unsigned), L (abo |
— long) i H (a6o h — short) mis 3MiHEHHS! THUIY IJIOYKCIOBOTO JITEpaTy, HAMPUKIAL,
1234L mae tum long, 1234U — unsigned int, a 1234UL — unsigned long.

3acrocyBanns npedikciB 0 (Hynb) Ta 0X (abo 0X) n03BOJIsIE 3aMMCYBATH LTI YHCIIA
y BICIMKOBOMY Ta IIICTHaIIATKOBOMY (hopMaTax BifmoBigHo, Hanpukiaa: 0724, 0x9FAC
TOLLIO.

UYucna 3 ruiaBarouoro koMot (aidicHi ymcna) y C/C++ 3amucytorbes y dopmi 3
JIECSITKOBOIO KPAIKOI ado 3a J0IOMOrol0 «HayKOBOI HOTalli1», Hanpukian: 375.5,
a00 3.755E2, a6o 37.55e+01, a6o 0.3755€3, a6o 37550E-2 Tomo.

Jiama3onu 3Ha4YeHb AiiicHux uncen Borland C++:

Tun ganux Po3wmip, Gaiit Jliara3oH 3Ha4YeHb
float 4 +3.410°°. £3.4-10%°
double 8 +1.7-10°%8  £1.7-10°%
long double 10 +3.4-1079%2 11110932

Bukopucranns cydikcis F (abo f —float) i L (a6o | — long double) mo3Bosste
3MIHIOBATU TUI JIICHOrO JiTepaity, Hampukian, ducio 8.75f mae tun float, a 8.75L
— long double.

VY mporpamax C/C++ BHKOPHUCTOBYIOTHCS HACTYITHI OIEpaTOpH: apuMETHUHI,
BiJIHOIICHB, JIOTIYHI, ONEPATOp 3aIlepPeUCHHs, IHKPEMEHTY 1 IEeKpPEMEHTY, IMOpO3PsIHi,
TIPUCBOEHHSL.

Apudmernani onepatopu C/C++:

OnepaTop Jist [puxmag
+ OJaBaHHs c=a+b;
— BigHIMaHHA c=a-b;
* MHOXEHHS c=a*b;
/ JUTIEHHS c=a/b;
% ocTaya BiJ| AUTCHHS c=a%b;

Jloriuni omepatopu && i || 06’ €HYIOTH BHpa3H BiHOIICHH Y BiAMOBIAHOCTI IO
npasui st JgorigHoro «I» (AND) i «<ABO» (OR) BiINoBiHO Ta BUKOPHUCTOBY-IOTHCS Y
CKJIQJICHHX JIOTIYHUX BUpa3ax, HAPHUKIA/I:

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

((a<b)l|(c<d))

VYHapHuil omepaTop 3amepeueHHs ! BHKOPHCTOBYETBCS Uil IHBEPTYBaHHS pe-
3yAbTaTy OyAb-KOrO JIOTIYHOTO BHpasy. Hamnpukian, HacTymHi BHpa3u € €KBiBaJICH-
THUMU:

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

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

Omnepartop iHKpeMeHTy (++) J0ofa€e [0 OMepaHay OAMHHIO, a OIepaTop IeKpe-
MeHTY (--) BiHIMAE€ Ti, HATTPUKIA]T;:

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

k--; I* k=k-1*/

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

x=--k; I* k=k-1; x=k; */

Iopo3psanni oneparopu C/C++:

Omnepatop Ormmic [puknan
& nopospsiare «D» c=a&b;
| niopospsiaae «ABO» c=alb;
n nopo3psiaHe BUKIIOUHE «ABO» c=a’b;
<< 3cyB OITiB yIiBO c=a<<b;
>> 3cyB OiTiB ynpaBo c=a>>b;
~ TIOPO3PSIIHE 3anepeUCHHS c=~3,

TpamumiifHui orepaTop MPUCBOEHHS (=) 3aCTOCOBYETHCS JUTSI TPUCBOEHHS pe-
3yIbTaTy OyIIb-IKOT0 BUpa3y 3MiHHIH, a TAKOX I OJHOYACHOI iHIIami3aIii 1eKiib-
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KOX 3MiHHI/IX, HallpyuKJIaa:
z=1;

X=y+n;
c=a=b=d+50;

VY C/C++ 3acTOCOBYIOTBCSI TAKOYK CKOPOYEHI OIepaTopH MPUCBOEHHS:

=, -5, *=, /:’ %=, &=, |:, Nz <<=, >>z)

HANPUKIIAJ;

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

VY cknamHUX BHpa3ax onepailii BAKOHYIOTBCS Y BiJIIIOBIAHOCTI 10 IPIOpUTETY Ta

acoIiaTUBHOCTI (MOPSAKY OOYMCIICHB):

PiBenb Onepatopu Acomiarus-
MIPIOPHUTETY HICTh
1 0,.1 - 3J1iBa HAIpPaBo
2 * &, 1, ~, ++, - +, — (Tun), sizeof CrpaBa HaJIiBO
3 * [, % 31TiBa HATPaBO
4, +, - 3I1iBa HAIPaBo
5. <<, >> 371iBa HAaIpaBo
6 <, <=, >, >= 3J1iBa HAIPaBo
7 ==, I= 3I1iBa HAIPaBo
8. & 371iBa HAaIpaBo
9. n 3I1iBa HAIPaBo
10. | 3I1iBa HAIPaBo
11. && 3J1iBa HaIIpaBo
12. [| 3I1iBa HAIPaBo
13. ?: CIpaBa HaJliBO
14. =, *=, =, —=, 45, Y%=, <<=, >>=, &=, = |= CIIpaBa HaJIiBO
15. , 3J1iBa HaIpaBo

Borland C++ MicTUTh JOCTaTHRO OOMIUPHY 0107Ti0TEKY CTaHIAPTHUX (HYHK-IIIH.

Haii6inp1 BUKOPHCTOBYBaHI HACTYITHI MaTeMaTHdHI QyHKI:

Buxnuk ¢yHkuii [pu3HaveHHs #include
abs(x), labs(x) — abCOIIOTHE 3HAYCHHSI I1JIOTO X math.h
acos(x), acosl(x) — apKKOCHHYC X, paJiaH math.h
asin(x), asinl(x) — apKCHHYC X, paJliaH math.h
atan(x), atanl(x) — apKTaHTEHC X, pafiaH math.h
atan2(y,x),atan2l(y,x) = — apkraHreHc y/x, paaian math.h
ceil(x), ceill(x) — OKPYIJICHHS X JI0 O17IBIIOTr0 IiJIOro math.h
cos(x), cosl(x) — KOCHHYC X math.h
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div(x,y), Idiv(x,y) — YacTKa i ocTaya BiJl DIJICHHS IUTHX X 1Y stdlib.h
exp(x), expl(x) — eKcrioHenTa e math.h
fabs(x), fabsl(x) — abCOIIOTHE 3HAYCHHSI IIHCHOTO X math.h
floor(x), floorl(x) — OKPYIJICHHS X JIO MEHIIIOTO IiJIOr0 math.h
fmod(x,y), fmodl(X,y) — ocraua Bix mineHHs TiACHUX X 1Y math.h
log(x) — HaTypaJbHHUH JIorapudm x math.h
1og10(x) — JIECATKOBHH JIorapum x math.h
modf(x,&y), — pO30UBKa JIHCHOro X Ha Iy math.h
modfl(x,&y) i IpoOOBY YaCTHHH
poly(...) — 3HaYeHHsI MOJTIHOMY math.h
pow(x,y),powl(x,y) — 3Ha4YeHHs X y CTereHi Y math.h
pow10(x),pow10I(x) —3Havenns 10 y creneHi X math.h
rand() — TeHepoBaHe BHIAIKOBeE I1iie Bix 0 stdlib.h
random(n) — reHepoBaHe BUMaaKoBe mijie Bix 0 go n-1 stdlib.h
randomize() — iHirianizaris reaeparopa stdlib.h,

BUITIAIKOBUX YUCEN time.h
sin(x), sinl(x) — CHHYC X math.h
sinh(x), sinhl(x) — rinepGomniuHuit cHHYC X math.h
sqrt(x), sqrtl(x) — KBa/IpaTHUH KOPIHb X math.h
srand(n) — iHilianizanig reaeparopa stdlib.h

nependavyBaHNX BUMAIKOBUAX YHCEI
tan(x), tanl(x) — TaHTEHC X math.h
tanh(x), tanhl(x) — rinepOoiyHUi TAHTeHE X math.h

Heski ¢ynkuii, i3-3a iX BiICYTHOCTI cepen OIOTIOTEYHHX, HEOOXIAHO KOHC-
TPYIOBATH CaMOCTIiHO, 3a JOMOMOrol0 IHIMMX HasBHUX (yHkuid. Tak, Hanmpu-ximan,

norapudmM 3a OCHOBOIO logaX MokHa 3amimmT Bupasom C/C++: log(x)/log(a), a

KoTaHTeHe ctg(X) — Bupaszom: 1/tan(X) Torro.
Takox y 3aronoBHOMy (aiini math.h BuzHaueHo 6araTto KOPHCHHX CHMBOJI-YHUX

KOHCTAHT MaTEMAaTUIHOI'O IIPU3HAYCHHSA, HAIIPUKIIAI:

M_E=2.71828182845904523536 /* e */
M_LN10=2.30258509299404568402 /* In(10) */
M_PI1=3.14159265358979323846 /*  */

M_SQRT2=1.41421356237309504880 /* /2 */

Ta iHII, SKI BUKOPHUCTOBYIOTbCS Yy MaTE€MAaTHYHHMX BHpa3axX 3aMiCTh iX JiTepaJbHUX
3HAYECHb.

Ilpuknao 3aedannsn 3.1:
Jano niticHi yucia a, b Ta X.

a a

OGuuncuTH: w g Ialarctg(xz) - i‘*/b cos
Ve x|
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Po3eé’a3zo0k:

[*3.1%

#include <stdio.h>
#include <conio.h>
#include <math.h>
main()

{

float a,b,x,w;

printf("a=");
scanf("%f",&a);
printf("b=");
scanf("%f",&b);
printf("x="
scanf("%f",&x);
w=log10(fabs(a))+atan(x*x)*M_PI*a*(pow(b,1.0/3)—
cos(a/b))/sqrt(fabs(a+x));
printf("Result=%8.5f",w);

getch();
return 0;
}
Pesynemamu pooomu:
- -0l x|
a=1.2 -
b=2.3
x=3.4
Result= 1.26136 ;]
< | 2y
3asoannsn:

1. Jlano mificHi uncia Y Ta reHepoBaHe BUIaIKoBe Aitiche yncio X (X=0...1). O6un-

comtma (1y%) x yA \/W A . Pesynmprar okpyriuTu.
ex2 1(x% 4)
2. lano niiicHe 9ucio Y, HATypaJbHE YHCIIO N Ta TeHEPOBAaHE BUIAJAKOBE JiHCHE YH-
1sin2(x vy) S
cro X (x=0...n). O6uncmutn & o |X 2x /(1 Ry3) | s X.Busectu qpo6boBy

YaCTHHY pe3yibTaTy.
3. aHo niiicHi yncna Y, Z, HaTypajibHe YHUCIO N Ta TeHepOBaHe BHUIAIKOBE HATYypa-

rl—[ y
X X5 2 . BuBectn

JpHE yncio X (X=0...n). O6uucoutu a In

LTy YaCTHHY pe3yibTaTy.

“ . o . 1 X
4. Jlano pilicHi yucia X Ta Y. 3HaiiTy miny 4actuny a X siny* X ¥2  Byge-
2x y1
CTU 3HAYCHHS MOJIOAIIOro 0iTa LiiJIol YaCTHHHM YKcia a.
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. JlaHo fmilicHi yncia X Ta y. Okpyrimta a X _— . BuBecTtu 3HaueHHs
1 sin ,(x y)

CTapIIoro 0iTa OKpPYIJIEHOTo YKcia a.

f 3 |
6. Jlano QmifcHI ymcma X, Y 12Z OOunciintu  a MZ“ i

1x2/2y?%/4
b 3t  x? Tas3HaifTH 3aJIMIIOK Bijl IiTOYMCIOBOrO MiEHHS OKpYTIIe-
1x5 |y tog
HEX a1ib.
7. dauno JMiHCHI 4ucma X, y Ta  HaTypalbHE  4YHCIO N. OOuucautu
a 2cos(x /6) 10xy . BUKOHATH HITOYKCIIOBE [IiIICHHS] OKPYTJICHOTO & Ha N.
1/2sin?y

8. lano 1ine uwmcmo y.  [enepyBatm BumagkoBe mine wmcao N (n=0...X), 1e
x2y* 3y* 4y? 5y 6.

9. [laHo nilicHi uucna x, y, HaTypaJibHe YMCII0 N Ta FeHepOBaHEe BUIAIKOBE I[iJIe Yu-

cio k (k=0...n). O6uncnuru a _2sin(x_/6)  xy2?.Bukonaru ninounciose i-
1/3 cos® y

JICHHST OKpyTJIeHoro a Ha K+1.

10./lano  giifcHi wucna X i y. O6umcomtu a x> Xx* 3x® 4x2 5x 6 i
b 9y 7y? 5y 3 ta 3HalTH pe3yabTAT IIJIOYHCIOBOTO MiIEHHSI OKPYTIICHHUX
aib.

11.JlaHo HaTypajbHe YUCIO N Ta TEeHEepOBaHi BHIIAKOBI 111l yrcma X iy (X=0...n;
y=0...n). O6uucnuTH a Sin y \/P(_IX #

y X /4
12. Mano niicee wmcao X (X=0...1) Ta TeHepoBaHe BHIAIKOBE IiMCHE YHUCIO Y
2y’y? 3y 1
(y=0...1). O6uncimn a . Pesynbrar okpyrimri.
|x 2 &1 | siny
13. laHo mificHe ymcio Y, HaTypajJbHE YHCIIO N Ta TeHEPOBaHE BUIMAIKOBE NiHCHE M-
cosy*x y3 /

cimo X (x=0...n). O6umcauTH a W . BuBectn npo0oBy gacTuHy pe-
3yJbTATY.

14. lano nificHi uncmay, Z, HaTypaJbHE YUCIIO N Ta TEHEPOBAHE BUIIAIKOBE HATypa-

5x5Iny 3

apHe grcio X (X=0...n). O6uucnuru a 4y2esinz / Xy 1 . Busectu mimy yac-
THHY pe3yIbTaTy.

15. Mawno niticae uuncio X (x<10) ta FCI%GpOBaHe BI/IH%}]KOBG niticHe gncino Yy (y<10).
3HaliTy 1iny 9acTuHy a x5 gy x X y/ » BuBecTy 3HaUEHHS MONOALIOrO

2x2 y3 1

0iTa 11101 YaCTUHHU YKCIIA a.
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9
o 5y
16./lano nilicHi uncna X (x<10) Ta y. Oxpyrautu a X’ arctg® x . Busec-
Iny sin2(x vy)
TH 3HAYCHHS CTapIIOro 0iTa OKPYIJICHOTO Yucia a. J
o . x1l® W
17. Jlano  nmiticmi wwmema X, Yy 1z  OOumcnuTH abx 12 -1 H 4
1x2/2y?%/4
b 3y T R Ta 3HAWTH 3aJIMIIOK BiJ| MIJIOYUCIOBOTO %{ine}mﬂ \ékpyrne-
1 x5 |y toz |

Hux aib.
18.Mano mine wuymcno Y. I'edHepyBatu BumazkoBe 1iie umcio Nn (n=0...X), ne

x y* 3y 9y? y7.

19. JTano HaTypaJibHE YKCIIO N Ta TeHepOBaHi BUMAAKOBi i gucna X (Xx=0...n) 1y
s y 025
(y=0...n). OGumcmTH & cos y ]x_[x —_— log x y.
/
siny x 5

Y

| sin3|3x3 2y? 6|

20. JTano miticui uncna x i y. OGUMCIMTH 3HAYEHHS & , (3x® 2y? 6)? ,aTa-
KOX 1Ty Ta APOOOBY HOrO YACTUHH. \/

21. laHo fiiicHi yncia x i y. 3HalTH Z — pe3yabTaT LiJOYHCIOBOTO AUIEHHS LUINX Ya-
CTUH x 1 y Ta BHUKOpPUCTATH HOro  [uIA OOYHCIEHHA  TOJIHOMY
2% 7% 5428 6,522 6,7z 8,7.

22./laHo niiicHi ymcna x iy. 3HaiTH Z — 3AJIAIIOK BiJ LIJIOYUCIOBOIO AUIEHHS LIIUX
YacTHH X 1 y Ta BHKOPHUCTAaTH  HOTO UL OOYHCICHHS  TIOJIHOMY
z* 1,09z37,03z2 2,01z 5,05.

23.Jlano nBa HaTypasJbHHX 4HMcia x1 y. ['eHepyBaTH BHMIAJKOBE L€  YHCIO Z

(z=0...Xy) Ta BUKOPHCTATH #0ro 11st o0umcieHHs a € 22 %/LOy .
z xy

24. 1ano HaTypaJbHE  dYHCIO X Ta  JiiiicHe 9HUCIIO V. OObuncnuti
| In 3|2x3 y? 7 |
a X | s (33 2y? 6)? . Pe3ynpTaT OKpyrnMTH i NOMHOXHTH Ha Te-

Y

HepoBaHe BHIaIKoBe mine ancio N (n=0...X).
25.J]1aHo HaTypanbHe 4HCIO Z. ['eHepyBaTH umagkope mine wmcio (0...Y),
yz* 1022 722 21 5. Pe3ynpTaT mominuTH Ha Z T2 OKPYTIINTH.

Konmponwvnui 3anumannsn:

1. SIki ocHoBHI ymciioBi T paHux C/C++?
2. SIKi OCHOBHI XapaKTEpHUCTUKH HijiounciaoBux TuriB C/C++?

ac

3. SIki ocHOBHI XapakTepucTHKH AiicHUX TuniB C/C++?
4. SIxuM 9YMHOM MO’KHA 3MiHIOBATH THIT YACIIOBOTO JIITEPAILHOTO 3HAUCHHS?
5. SIxi ocHoBHi onepatopu C/C++ Ta ik BOHH BUKOPHUCTOBYIOTHCS?
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6. SIxuii mopsIIOK BUKOHAHHS ONepaniil y CKiIaJHuX Bupazax?

7. SIxi ocHoBHi ¢yskuii C/C++ MaTeMaTHYHOTO IPU3HAYECHHSL.
8. Koy i IKHM YHMHOM 3aCTOCOBYIOTHCSI CHMBOJIIYHI KOHCTaHTH?

6. Jlaboparopna poboTa Ne4,

Peanizanis anroputmis po3ranyskeHHs

Mema _po6omu. HaOYTTS HABHYOK POOOTH 3 AITOPUTMIYHUMH KOHCTPYKIISIMHU
posramyxeHHs1 y cepenoBuili Borland C++, y Tomy 4mcii 3 BUKOPUCTAHHSIM CKIajie-

HUX OIEPaTopiB.

Teopemuuni ocnogu.

AnropuTMidHa KOHCTPYKIis, 110 A03BOJSE OOMpATH Ty UM IHIIY MOCIHiZOBHICTH
JIi}l 3aJIeKHO BiJ] IEBHUX YMOB, HA3MBAETHCS PO3TATYKEHHIM. [CHYIOTh Taki pi3HOBHAM

KOHCTPYKIIT po3rayly’)kKeHHsI: aJIbTEPHATHBA 1 MOJIiBapiaHTHUH BHOIP.

B anropurmiuziit MoBi C/C++ anropuTMu po3raiay>KeHHs peasi3yloTbCcs yMOBHU-

MH oIiepaTopamH, 1o (GYHKIIOHYIOTh 33 HACTYITHUMHU cxeMamH (puc. 6.1).

omeparop_1

TakK (+) Hi (-)

.

BHUpa3

oreparop 2

oreparop

0)

1HaKIIe

omeparop_1

oreparop 2

onepatop N

oreparop_i

B)

Pucynok 6.1 — Cxemu alropuTMiB pO3Tairy’KEHHS

AJpTepHaTHBHE po3rairyxeHHs (puc. 6.1, a) peasi3yeTbCsi YMOBHUM OIEpaTo-

POM 3a TAKUM CUHTAKCUCOM:
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if (Bupa3) onepartop_1; else oneparop_2;

ne if (sxmo) Ta else (iHaxmie) — 3ape3epBoBaHi ciioBa; orepaTop 1 i omepaTop 2 — AOBUIBHI
OIIepaToOpH, 1110 BUKOHYIOTHCS B 3AJISKHOCTI BiJ pe3yJabTaTy OOUYMCICHHs BUpa3y. SKio e
BUpa3 € ICTHHHUM (Ma€ HEHYJIbOBE 3HA4YEHHS), TO BUKOHYEThCS omeparop | i xepyBaHHS
TepeaeThCsl HACTYITHOMY 32 YMOBHHM OIEpaTopy, a onepa-Top 2 IMPOMYCKAETHCS; SKIIO0
BUpa3 € XuOHMM (Mae HyJIbOBE 3HA4YEHHsS), TO omepa-Top 1 MpoITycKaeThCs, IMpoTe
BUKOHYETHCA OorepaTop 2.
B Toif ke uac i omepatop 1 i omeparop 2 MOXYTb OyTH SIK NPOCTHMH Tak i

cknageHruMu. CKIlazieHi ornepaTopy 0OMEKYIOThCs (GIrypHUMU y>)KKaMU, HalpH-Kia:

if(a>b) b++;
else

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

}

CkopoueHa popma ymoBHOTro ornepatopa (puc. 6.1, 0) peanizye Ge3anbTep-HATUBHE

po3sranyxeHHs (KOPEKIIi0) 32 TAKMM CHHTAKCHCOM:
if (Bupa3) onepartop;

TOOTO SKIIO BUPA3 € iICTHHHUM (Ma€ HEHYIbOBE 3HA4YEHHsS), TO ONEPaTop BHKOHY-EThCH,
AKIIO XUOHMM (Mae HyIbOBE 3HAYEHHs) — HE BHUKOHYETHCS, 1 HA IbOMY [isl YMOBHOTO
olepaTopa MPUITUHAETHCS, HAPHUKIaL:

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

Jloriuni omeparopn && i || 06’eaHYIOTH OKpeMi BHpasH YMOBHHX OIEPaTOpPIB Y
CKJIaJieHI BHpa3W BiAHOMICHb y BIMMOBITHOCTI Mo mpaBmi s jorivanx «I» (AND) Tta
«ABO» (OR) BiamoBigHO, HATIPUKIIAL:

if((x>=a) && (x<=b)) ...; /* akmio a<=x<=b ... */
if((x<=a) | (x>=b)) ...; /* saxmo x<=a abo x>=b ... */

VY C/C++ icHye Takox CKOpOYeHHUI orepaTop if—else, skuif me Mae Ha3By yMOBHHMA
BHpa3 abo oreparlisi yMOBH:

pupa3_1 ? Bupa3s_2 : Bupa3_3;

[Iporpama oburciroe Bupa3_1, i SKIIO BiH € iCTHHHAM (Ma€ HEHYIBOBE 3HA-UCHH),
TO pe3yNbTaT YChOTO BHpPa3y IOPIBHIOE BHpa3y 2, y TMPOTHBHOMY pa3l pe-3yabTar
JIOPiBHIOE BHpa3y 3.
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YMOBHHI BHpa3 IIJIKOM BiJIIOBiJa€ HACTYITHOMY OIEPAaTOPy aIbTCPHATHBHOIO
PO3TaTy>KEHHS:

if (Bupa3_1) Bupa3_2; else Bupa3s_3;

OT)Ke HACTYITHI ONEpaTopH, IO 3HAXOJATh HAWOUIbIIE 3 JBOX YHCEIN, € LIIKOM

€KBIBAJICHTHUMH:

if(x>y) max=x; else max=y;
Ta
max=(x>y)?x:y;

3a [IOMOMOrOoK YMOBHOTO BHUpPa3y MOKHA, HAIPUKIAN, HACTYIIHHUM YHHOM
PO3B’s3aTH 3a7a4y 3aMiHHM HYJIEM HAHMEHIIIOrO cepe/l IBOX I[UTUX YHCEeNT X 1 V:

(x>y)?x:y=0;

['inku nesxoro po3raylykeHHs MOXKYTh MIiCTUTH 1HILI pO3rayXeHHs, HallpHu-
KIaj:

if (Bupa3_1) onepatop_1;
else if Bupa3_2 onepatop_2;
else onepartop_3;

[MoniBapianTHuit BUOIp (puc. 6.1, B), 1110 J03BOJISIE BUKOHYBATH OIHY 3 JEKi-JIHKOX
ANTOPUTMIYHMX TUIOK 3aJIEKHO BiJ 3HAa4YeHHs Jeskoro Bupasy, y C/C++ pe-amizyeTbcs
OIIepaToOpOM BHOOPY 33 TAKUM CHHTaKCHCOM:

switch (Bupa3)
case 3HaveHHsi_1 : omepatop_1; break;
case 3HaYeHHs1_2 : omepaTtop_2; break;

case 3Ha4YeHHs_3, ..., 3HaueHHs_N : onepatop_3; break;

default : omepaTop_3amMoBYaHHS;

}

OmnepaTop BHOOPY BUKOHYETHCS 32 TAKUM anroputMoM. CIIO4aTKy OOUYMCITIO-€ThCS
3HaueHHs BHUpazy switch. IloTiM me 3HaYeHHS MOPIBHIOETBCS IO dYep3i 3 3a-
MPOITOHOBAaHVMHM 3HAYEHHSMH CEJIEKTOpiB case (3HaueHHs 1, 3HadeHHS 2, ..., 3Ha-
yeHHst N Tomo). [1loiiHO pe3ynbTaT MOpPIBHSHHS JACTh 3HAUCHHS «ICTHHA», OApa-3y X
BUKOHYETHCS BIIMOBiMHUK omepaTop abo Habip omeparopiB, aX 10 MEPLIOro HasBHOTO
omepatopa break. SIkimo 3HaueHHs BHpa3y switch He 30ira€Tbest 3 JKOA-HUM 3HAYCHHIM
CEJIEKTOpIB case, TO BUKOHYETHCSI HE000B s13K0Ba rika default,
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abo, sxmo il HemMa, BUKOHaHHS orepaTopa BHOOpy 3aBepuiyeThcs. Omeparop break y
KO)KHOMY OJ1011i case HeraifHo IpU3BOANTH JI0 3aBEPILCHHS oreparopa switch.

[pukmnazn 3acTocyBaHHs onepaTopa switch:

switch(i)
{
case 1:printf("i=1\n"); break;
case 2:printf("i=2\n"); break;
case 3,4,5:printf("i=3-5\n"); break;
default:printf("i=All\n");
}

Jnist 6e3yMOBHOTO 3aBepieHHs MoTo4YHOI (yHKIIT (y ToMy uucii ¢yHkuii main())
BUKOPHCTOBYIOThCS omepatopu exit() i abort(), mporotumu skux 3HaXO-AATBCS Yy
3aronioBHOMY (aitni stdlib.h, Hanpuknaz:

exit(0);
abort();

Ilpuxnao 3aeoannsn 4.1:

3HalTH KOpeHi KBaJpaTHOrO PiBHSHHS aX2+bX+C=O, Koe(ilieHTH SIKOro € [iii-
CHHMH YHCIIAMHU, IO 1X BBOJUTH KOPHCTYBAY.

Po36’sa30k:

[*4.1%*

#include <stdio.h>

#include <conio.h>

#include <math.h>

main()

{
float x1,x2,x,a,b,c,d;
printf("a="); scanf("%f",&a);
printf("b=""); scanf("%f",&b);
printf("c="); scanf("%f",&c);
if((d=b*b—4*a*c)>=0) if(d>0)

{
x1=(-b+sqgrt(d))/(2*a);
x2=(-b-sqrt(d))/(2*a);
printf("x1=%6.2f x2=%6.2f",x1,x2);
}

else

{
x=-b/(2*a);
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printf("x=%6.2f" x);
}
else printf("Complex roots");
getch();
return 0;
}
Pesyrvmamu pooomu:
- -1o| x| - -1o] x|
a=1.1 - a=1.0 -
b=2.2 b=2.8
c=-1.3 c=3.0
X1=  0.48 x2= -2.48 | Complex roots |
K1 2 2| 24
3aeoanusn:

1. [aHO 4OTHMpHOX3HauHE HATypajbHE YHCIO. 3’ACYyBaTH 5IKa 3 ABOX HOro yactuH Oi-
JibHiIa.

2. JlaHO YOTHPHOX3HAYHE HATYypaJIbHE YMCIO0. 3’5ICYBaTH sIKa cyMa OlIbIIa, MepPIINX ABOX
Horo uudp Yu OCTaHHIX.

3. [laHO TphOX3HAYHE HATypaJbHE YMCIO. 3’ACYBAaTH fAKa 3 iforo nudp MeHIIa, mep-ma
YH OCTaHHS.

4. JlaHo HaTypaJibHE YHCINO. 3’5ICYBaTH, YU PIBHI MDXK COOOIO OCTaHHS Ta MepeOC-TaHHS
dpu.

5. JlaHO TphOX3HAuUHE HATypajbHE YKCIO. 3’ ACYBaTH, Y BCl HOro 1upu pizHi.

6. JlaHo m’sATH3HAYHE HATypaJibHE YMCHo. SIKIIO ocTaHHs #oro iudpa Ounbiia 3a me-
Py, TO NEPECTaBUTH iX MICLIIMU.

7. JlaHo niBa nificHUX yucia. 3’sICyBaTH, Y4 OJHOTO 3HAKY IIi YMCTIa.

8. Jlano nBa pmilicHux umcina. Po3ramryBaTd iX TAaKUM YMHOM, 1100 HA MEPIIOMY MicCIi
CTOSIIO T€ 3 HHX, y KOTpPOro ApoOoBa yacTHHa MeHIIa. J[omaTKoBy 3MiHHY HE BH-
KOPHCTOBYBATH.

9. JlaHo Tpu AilicHUX 4Kclia. 3HANUTH CyMY JIBOX HAHOIIBIIMX CEpell HUX.

10. JlaHo Tpu aificHuX uucia. 3HANTH cepell HUX Take, IO 332 3HAYCHHSM 3HAXOJUTh-CS
MDXK Ha#OUTBIIMM Ta HaMEHIITNM.

11. Mano Tpu miiicHuX uncna. 3’sCyBaTH sKi 3 HUX HaJeXaTh 10 Aiamazony [0,1].

12. JIaHo Tpu HAaTypasJbHUX Yuciia. PO3TallyBaTH X TAKUM YHUHOM, a0H Ha MEPIIOMY MicIli
CTOSUIO HaliMEHIIIe 3 HUX, a HA OCTAHHbOMY — HaHOiIIbIIIe.

13. Jlano Tpu naiiicHux uucna. 3’sACyBaTH 110 OuIbllie, KBaJpar MIiHIMAILHOIO YM MaK-
CHMallbHe 3 HHX.

14. Taro nBa HaTypaJbHUX YKclia. Po3TramryBaTy iX TaKMM YHHOM, a0W Ha TEPIIOMY MicCIi
CTOSUIO HaHOLITBIIe 3 HUX.

15. Ha mrommHi 3amaHo TpU TOYKK 3 KoopauHatamu (X1,y1), (X2,y2), Ta (X3,y3). Busna-
YHTH, sIKa 3 HUX OJIVDKYa IO TOYATKY KOOPIMHAT.

16. JlaHo Tpu HaTypalbHUX YHcia. 3’sCyBaTH, YU € CEPE HUX X04a O JjBa OJJHAKO-BUX.
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17. Tano giiicui umcna a, b, ¢. IlogBoitu i 4ncia, SKIo a>0>C uu 3aaumury ix 6e3 3MiH,
SIKIITO T1¢ HE TaK.

18. Tano nmiticae umcio. SIkmro #oro npoOoBa yacThHa MeHMIa 3a 0,5, TO OKpYIIIATH Iie
YHCIIO 0 HAHOIIHKYIOro OLIBIIIOro, a SIKIIO Hi, TO 3HAWTH HOT0 Ty YaCTHUHY.

19. JTano Tpu HmiCHUX YHCA, IO BU3HAYAIOTH JIOBXKUHY CTOPIH JESKOrO TPUKYTHH-KA.
3’sicyBaTy, M iCHYE TaKMH TPUKYTHHK.

20. TaHo HaTypajbHE YHCIIO, [0 BU3HAYAE JACSIKUMN pPiK. 3’SICyBaTH, YU € BiH BUCOKOC-HUM.
BucokocHMiT pik, AITHTECS Ha 4, 32 BUKITIOYCHHSIM THUX POKIB, KOTPi AUIATh-cs Ha 100
Ta He AuAThes Ha 400 (Hampuknazn, 300, 1300 i 1900 He € BucokocHU-MH, a 1200 i
2000 — BUCOKOCHI pOKH).

21. lano HaTypanabHe 4Kciao Big 1 g0 12, 110 BU3HAYAE NESKHMA MICAIb POKY. 3’sCyBaTh
CKIJIBKYU JIHIB Y IbOMY MiCSIIi.

sin( x), akmo X O;
2
22. Jlano niiicHe uncio X. OGUuCIUTH Z X X, gkoo 0 x 1;
2 2
X sin(x ) 1 inakumre.
0.5x, aKkmo X 1;
2 .
23. Jlano niiicHe uncio X. O6uucIuTy V1 X . osxmo 1 x 1,
0.5x 1 IHaKIIIe.
sin( x), akuo X 0;
e X e X
24. Jlano pificHe yncio X. OOYHCIHTH Z —_—, SIKIIO 0 x 3;
erx e’
In(x) 1HaKIIC.
x/5, skmo X O;
2 _2x .
25. Jlano nificHe unciio X. O6uucautu z 2X € . sxmo 0 x 1,
0.2
x /4 iHaKIIe.

Konmponwni 3anumannsn:

Ska anropuTMivHA KOHCTPYKIisI HA3UBAETHCA PO3TATY>KEHHIM ?

SIki iCHYIOTH PI3HOBHIM KOHCTPYKII posramyxeHHs y C/C++ 1 sk BOHU mpa-
IFOFOTE?

Sxuit cHHTaKCHC YMOBHOTO ornepaTtopa?

Sxuii cHHTaKCHC Ta MIPU3HAYEHHS YMOBHOTO BHpa3y abo omepartii yMoBu?
Mo Take ckmageHuit onepatop?

SIK OEHYIOTBCS B YMOBHHUX OIepaTOpax MpocTi BUPa3H B CKIIAJACHUIA?
Sxe npu3HaueHHS Ta sIK (QyHKIIIOHYE OrepaTop MoiBapiaHTHOrO BHOOpY?
SIK migBUIIMTH €PEKTUBHICT AJITOPUTMIB PO3TATYKEHHS ?

Sk 3a0e3neunTr 6e3yMOBHE 3aBEpIICHHS TOJIOBHOI (yHKIIT mporpamu?

n =

©ooNOA W
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7. JlabopatopHa poboTa NeS.
Peasizanist NpocTHX IMKIIYHAX AJITOPUTMIB

Mema _po6omu: BUBYCHHS OCHOBHHX NPUIOMIB PpOOOTH 3 alrOpUTMIYHOO
KOHCTPYKITI€I0 TOBTOpeHHs (umkiaamu) 3acobamu Borland C++; HaOyTTS HaBHYOK
PO3B’S3KY 3aj1a4, 0 MOTPEOYIOTh 3aCTOCYBAHHS ITEPAIlifHUX MPOIIECIB.

Teopemuuni ocnosu.

[Tix yac po3poOKK MporpamMM YacTo MOCTaE NOTpeda BUKOHATH OWH 1 TOW ca-MHH
oreparop NeKijbka pasiB. [IJisl [[bOrO 3aCTOCOBYIOTH OMEPATOPH IMKIIB, IO Pe-ami3yloTh
AITOPUTMIYHY KOHCTPYKIIiFO MOBTOpeHHs. KokHEe MOBTOpHE BHKOHAHHS OMEPATOPiB, IO
SIBIIIIOTH COOOKO TIJIO IIMKITY, HA3UBAETHCS 1TEPAIli€lO.

B nporpamax C/C++ 3aCTOCOBYIOTBCS IIMKIIA TPHOX BUIIB (puc. 7.1):

— i3 mapamerpom-miuribHIKOM (fOr);

— i3 mepeaymosoto (While);

— i3 moctymoBot0 abo micnsymosoro (do-while).

Bubip Toro 4m iHIIOro orepaTopa LUKy BH3HAYAETHCS 3aCTOCOBAHMM alTOPHTMOM
PO3B’sI3Ky TIEBHOI 3a/1a4i.

oreparop
| |
Hi
oreparop yMOBa
oreparop
—J TaK

—

a) 0) B)

Pucynok 7.1 — Cxemu omepaTopiB IHKITY

OcnoBHa ¢opma ruKITy for Mae HacTynmHUA cHHTaKCHC (pHc. 7.1, a):
for (Bupa3_1; Bupa3_2; Bupa3_3) onepatop;

ne for — 3apesepBoBaHe cnoBO; Bupa3 | (iHimiami3yrounil) BUKOHYETHCS JIMIIE OAMH Pas,
nepe]] ToYaTKOM pOOOTH LIMKITY; BUpa3 2 3a3BHYal € BUPA30M BiTHOMICHHS, 1[0 BU3HAYAE
YMOBY BUKOHAHHS OIIEpaToOpy; BHpa3 3, SIK MNpPaBHIO, 3aCTOCOBYETHCA JUIA 3MiHEHHS
napaMeTpa nuKITy (301IpIeHHs a00 3MEHIICHHS)3 3aJaHNM KPOKOM.

Hanpuknan, HacTynHI psaKy IporpaMy BHBOISITH Ha €KpaH CHOYaTKy 4ucna Big 0
10 9, a motim Bixm 9 10 0 3a 1OIOMOT0Or0 oreparopa KTy for (KoXKHE 3 HOBOTO PS/IKA):



37
for(i=0;i<=9;i++) printf("%i\n",i);
for(i=9;i>=0;i--) printf("%i\n",i);

KorkeH i3 BupasiB 3aroioBky onepatopa for Moxke OyTu BiJCyTHIM, IIPOTE CH-MBOJ
«;» BKa3yeThCst 000B’s13k0B0. Hanpukiaz, sKiio Bupasu oneparopa for 30BCiM OMHUHYTH,
TO OTPUMAEMO OE3KIHEUHHH IIUKIL:

for(;;) ...;

Jnst 00’eqHaHHS AEKITBKOX TOCITIJIOBHO 3aIlMCaHMX MiJBHMpasiB omneparopa for B
OJIMH 3arajibHUil BHpa3 3aCTOCOBYEThCS oOreparisi «koMay. Tak, HanpuKiaj, HacTy-TTHHHA
oreparop OOYHUCITIOE 3HAYCHHS cyMH S umcel Bif 1 1o 10:

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

[Tpu BuKOpHCTaHHI oreparopa for J03BOJSIFOTECS BHYTPIIIHI OTOJIOMIEHHS 3MIHHUX
LMKy, aje Ii 3MIHHI MO)XHa BUKOPHUCTOBYBATH JIMIIE Yy MEXKax JaHOTO IHK-ITy,
HaIpUKIa;

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

[ukn i3 nepeaymoBoto (while) nparroe 3a HactynHuM cuHTakcucoM (puc. 7.1, 0) i
3aCTOCOBYETHCA I IIOBTOPHOIO BHKOHAHHSA OIEpaTopa YINPOIOBX YCHOTO 4acy, IOKH
3HAYEHHsI BUPA3y € ICTHHHUM (HEHYJIbOBHM):

while (Bupa3) onepaTtop;

VY UK 3 MepeayMOBOIO IepeBipKa YMOBH BHKOHAHHS LUKy (3HAUSHHS BHpPa-3Y)
BiIOYBA€ETHCs 1€ JI0 MEPIIOro BUKOHAHHS Horo Tina. SIkiro ymoBa icTHHHA (He-HYJIbOBE
3HAYEHHs BHUpa3y), TO BUKOHYEThCS orepaTop (TUIO IMKIY), IHAKIIe — IMKI He
BUKOHYETHCS, TOOTO LMK BUKOHYETHCS, JIOKH yMOBa He cTaHe XuOHow. Lle o3Ha-yae, mo
TLJIO IIMKITY 3 TIEPEyMOBOIO MOXKE HE BUKOHATHCS JKOIHOTO Pasy.

Hacrynuuii ¢parMeHT mporpamMu BHUBOJWTH Ha €KpaH JATHHCHKUE andasiT y
BEPXHBOMY PETIiCTpi:

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

Tino mukny mMae MicTUTH Xoda O OIWH OIepaTop, IIO BIDIMBAE HAa YMOBY 3aKiH-
YeHHS ITepamiifHOTo TPOIIECY, iHAKIIE BINOYACThCS «3aIUKICHHSD):

while(x<=n) y+=i; /* npuknan 3anuxaeHHs */

Omnepatop numkiy 3 mocrymoBoto (do—while) e «mepeBepHyTMM» muKIOM Wwhile,
TOOTO BUKOHYETHCS OIEPaTOp, a BXKE MOTIM IEepEBIpsIeThCsl 3HAYCHHS BUpasy (pHc.
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7.1, B). Lluky mpalfioe 3a HACTYITHIM CHHTAKCHCOM 1 IIOBTOPIOETHCS TOTH, JOKU 3HA-YEHHS
BUpazy Oy/e icTHHHUM (HEHYJIbOBUM):

do onepatop; while (Bupas);

OTxe LUK 3 TIOCTYMOBOIO 32 OyIb-sSIKMX OOCTaBHH Oy/e BHKOHAHO NpHHANMHI
OJTMH pa3 — B I[bOMY 1 TIOJIATAa€ HOTrO TOJIOBHA BiMIHHICTh BiJI ITMKITY 3 MIEPEIYMOBOIO.

Hacrynuuit ¢parmeHT mporpamMy BUBOAWTH Ha €KpaH JATHHCHKUHA andaBiT y
BEPXHBOMY PETicTpi, TOOTO BHKOHYE Ti X cami [ii, mo i monepenniii ¢parmMeHr, aie 3a
nomomororo 1ukity do—while:

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

3ayBaXKMMO, 110 OMEPATOPH Tija IUKIY 3 OCTYMOBOIO MAalOTh BIUTHBATH HA YMOBY
3aKiHYEHHSI iTepaniiHoOro Npolecy, iHaKie Biq0yaeThCs «3alnKICHHD).

Jlnst mepeayacHoro 3aBepIIeHHsS Oy/Ib-SKOTrO IMUKITY 3aCTOCOBYIOTBCS OMEpaTo-pu
nepexony break ta continue. Jlyns mpuMycoBOro mepepuBaHHS IUKIY CIiJl BU-KIHKATH
omnepatop break. OnepaTop continue 3/iiiCHIOE MTPOITYCK YCiX 1HCTPYKIIH, 3anucanux 3a i
BHUKITHKOM Y TiJli [IMKITY, T4 KEPYBAHHS TIEPEIA€ThCS HA MIEPEBIPKY BUPa3y, 110 O0YMOBITOE
3aBepiIeHHs (a00 MPOAOBKEHHS) LIUKITY.

VY pasi MOBTOPHOrO BUKOHAHHS Yy TUIl LUKIY JIEKIJIBKOX OINEpaTopiB MaeMo
CKJIaJICHHil OmepaTop LHKIy. MOro Tino oOMexyeTbesi (BirypHAMH IyKKAMH i MOXKE
MICTUTH Oy/b-sIKi OIIEPATOPH, Y TOMY YHUCHI 1 LIUKITY.

Ilpuxnao 3ae0annsa 5.1:
Jano HatypasbHe 4icio N. BU3HA4YnMTH CKUTBKU HU(P MICTHTH 1I€ YUCIIO.

Po36¢’a30k:

[*5.1%/

#include <stdio.h>

#include <conio.h>

main()

{
unsigned int x=1;
unsigned long int n,y;
printf("n=");
scanf("%li",&n); y=n;

while((y/=10)>=1) x++;
printf("In %li — %hi digits",n,x);
getch();

return O;
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Pezynoemamu pooomu:

- -|o| x|
n=1234567890 a
In 1234567890 - 108 digits

=
2 aw

3asoanna:
1. Mano HarypanpHi umciaa & i b. OOumcnute cymMy Ta AOOYTOK YCiX Ymcen, KOTpi
3HAXOMATHCSI MIXK a1 b.
2. JlaHo HaTypanbHi uncia a i b. O6uucnuTu cepeaHe apuMETHUHE YCiX MAPHUX YUCET,
KOTpi 3HAXO/SIThCS MiXk a1 b.
3. JlBa HaTypaJbHUX YHCIIa Ha3HUBAIOTHCS «JIPYKHIMU», SKIIO KOXKHE 3 HUX JOPiB-HIOE
CyMi JiTBHHKIB 1HIIIOTO 32 BHHSTKOM caMoro uucia. JlaHo HaTypaibHi uncia a i b.
3’sicyBaty, 4M € 3a[aHi uyucia ApykHiMu. lpuknaau map apyxsix uucen: 220 i 284,
11841 1210, 26201 2924, 5020 1 5564, ...
[Jano Harypanbhe uucio N. O6uucnutu dakropian N 3a popmynoro n!=1-2-...-n.
[Jano Hatypanbhe uucio N. O6uucautu S 1/3 1/51/2n 1
Jano Harypanbhe uucio N. O6uucnuru S 1 1/2 1/ 31/ n.
Jano Harypanbhe uucio N. O6uucnuru S 1 1/211/31 1/n.

JlaHo HaTypanbHe yuciao N. O6uucautu S sinl sin22sin"n.

© oo N gs

Jlano HaTypanbHi unciaa aib. O6uucnutu a® Ge3 BUKOpUCTaHHS (yHKIIIH.

10. Mawo miticui uncna a, b i ¢. O6uncnuty 3HaYCHHS QYHKILT Y e X COS X 3 KpOKOM

¢ Ha Biapi3ky X [a,b] .
11. Tano niicHe uncino a. 3Haiit cepen uucen 1,1 1/ 2,1 1/2 1/ 3, TaKe, 110 Oi-JIBILIE 32 A.
12. lano HarypaibpHe umcio N. OOuucnuTH MOABIMHMEN (akTopian N 3a (GopMyIorw
n!'=1-3-5-...-n ans Hemapuoro N abo 3a popmymnoro N!!=2-4-...-n s mapHoro N.
13. TIpoctuM Ha3UBA€THCS YUCIO, LIO MAE€ TUTBKH JBa AUIBHUKH — CaMe YUCIO W OJH-
HUIIO. 3’ICyBaTH, UM € 3aJ]aHe HaTypalbHE YICIO0 N MPOCTHM.
14. Jlano HaTypaibHe YUCIO0 N Ta JifiCHe YHCIO X. OGuuciouru "14! 4/ |X|
il
15. JlaHo HaTypasbHE YKCITIO N Ta AiHCHE YUCIIO X. O6uuciura "1 sinix i!/
il
16. Jano miiicHe gmcio x ta HaTypanshe aucio K (0 k 10 ). O6uucnurn npubnus-
He 3HaYeHHs sin(X) X x> 3! >{5 5! / 3 Tounictio 107K, [opiBHATH OTpUMaHE
3HAYCHHS 3 PE3YIIBTATOM 3aCTOCYBaHHS BiANOBITHOI 010M10TeYHOT (PYHKITIT.
17. lano HaTypanbHE yucno N. Sk HaliMEHIIO KITBKICTIO MOHET MO)KHA BHIUIATHTH
TPOIIOBY CyMY N, SIKIIO B IOCTaTHIN KiJTBKOCTI € MOHETH TifmHICTIO B 1, 2, 5, 10,
25 Ta 50 xorr.
18. Jlano HatypanbHe uncio N. BuBectn yci Horo AigbHUKH.
19. lano HaTypaspHe yucio N. BuBecTH 1ie YUCiIo y 3BOPOTHOMY HMOPSAKY.
20. lano HaTtypanpHe yncio N. O04YncIuTy 100yTOK HOro nepmoi i OCTaHHBOI .
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21. lano HaTtypanbHi uucna N i m (m<10). 3’sacyBatu, yu BXOOuTh LMdpa M B 3amuc
yucna N.
22. laHo HaTypanmpHe yrcio N. BusHauntu cymy #oro mudp.
23. laHo HaTypaJsbHi gcna N i M. Busaaunt cymy M ocTaHHIX 1udp gucna N.
24. [TaHo HatypanpHe yucio N. BusHauynTty oro meprry mudpy.
1 1 1

25. Jlano HatypaneHe yucio N. Oouucmurn S 12 23 nn 1l

Koumponwni 3anumanns:

Koinu 3acTOCOBYIOTBCS iTepalliifHi POIIECH Ta IO TaKe IUKIN?
SIKi ICHYIOTH Pi3HOBHIM IUKJIIB?

Sxuit cuntakcuc onepatopis mukiy C/C++?

SIke mpu3HAYCHHST MaOTh BUpa3u omeparopa for?

SIK 3aCTOCOBYETBCS ONEpallisi «KKOMay Yy 3arojoBKy HHMKITY for?

SIK BUKOHYIOTBCSI BHYTPIILIHI OTOJIOIIEHHS 3MIHHUX IUKITY?

Y yomy moJsirae BiIMiHHICTb PI3HMX YMOBHHUX IMKJIiB?

[lo MOXKe CIPUYINHHUTH «3aIUKICHHSD TpOorpamu?

SIk mpaloIoTh onepaTopu nepeprBaHHs UKy break Ta continue?

CoNOR~WNE

8. Jlabopatopua pobota Ne6.
Peanizanisi BKJaIeHUX HUKJIIYHUX AITOPUTMIB

Mema po6omu’ ynOCKOHATIOBaHHS HABHYOK POOOTH 3 aJIrOPUTMIYHOI0 KOHC-
TpyKLi€o noBTOpeHHs (1ukiamu) 3acobamu Borland C++; HaOyTTs HABHYOK PO3B’SI3KY
3a1a4, 0 MOTPeOYIOTh 3aCTOCYBaHHS BKJIAJICHUX ITepalliifHuX MpOIeCiB.

Teopemuuni ocnosu.

SKimo omepaTop UMKIY MCTHTh IHIN IMKJIIYHI ONEpPaTOpH, TO HIEThCS MPO
BKIaAeH! UKy (uKid y mwkii). CTymiHp BKJIAIEHOCTI MpH HBOMY MOXe OyTH Joc-
TAaTHHO TTUOOKMM, B 3aJIeKHOCTI BiJ CKJIAIHOCTI iTepariiiHoro mporecy. OkpiMm TOro,
[UKJIA OTHOTO THUIY MOXKYTh OYTH BKJIQJICHUMH Y IIUKJI 1HILIOTO THUILY.

[puknany BKIaAEHUX TUKIIIB!

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

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

BkrnaneHni IUKIM TPAIiOIOTh HACTYITHUM YMHOM. BHKOHYyeThCs mepiia iTeparis
30BHIIIHBOTO IMKIY 1 SIKIIO Yy HMKJII 3HAXOOWTHCS ONEPAaTOp BKJIAAEHOTO IHKIY, TO
nporpama TepeAae KepyBaHHS Ha HOro BHKOHaHHA. [licnmst 3aBepmieHHs ycix iTepamii
BKJIaJICHOT'O IIMKITY TOYMHAETHCSI HACTYITHA iTepalis 30BHIIIHBOTO IUKITY, Iif] Yac
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SIKOI 3HOBY NeEpelaeThcsi KepyBaHHS HA ONEPAaTop BKIAAEHOTO LUKIY 1 T.X. AJTOPHTM
3aKIHYY€EThCS MICIsI 3aBEPIUICHHS YCIX 30BHILIHIX iTepamii.

HenpunyctuMo nepeTHHaHHS OKpEMHX [IUKIIIB.

SKmo IS TPUMYCOBOTO MEpPEpPHBAaHHA IMKIY BHKOPHCTOBYETHCS —OIEpaToOp
nepexofy break, TO mepepHBAETHCSA TOW IMKJ, Y SIKOMY BiH BUKIIMKaeThcs. [licms me-
PEpPHBaHHS BHYTPIIIHBOTO IIMKITY KEPYBaHHS MEPEAE€THCS 3ar0JI0BKY 30BHIIIHHOTO UKITY
JUTSL IEPEBIPKH YMOBHU HOT'O TIPOJOBKEHHSI.

AHaJOriYyHO Ipamroe i ormeparop continue, ajne HOro BUKOPHCTaHHS 3a0e3reduye
BUKOHAHHS HOBOI iTepallil TOro UKy, B IKOMY BUKJIMK continue 37iiCHEHO.

Sk 1 panime, miJx 4ac 3aCTOCYBaHHS BKJIaJEHUX [UKJIIYHUX aJITOPUTMIB HEOO-XiIHO
3a0e3rmevyBaT CKiHUEHHICTh iTepaliifHoro mporecy aOu YHUKHYTH MOXJIHBO-TO
«3aLUKICHHSD).

Bzarami pexkoMeHIyeThCsl YHUKAaTH 3acTOCYBaHHS OIEpaToOpiB IEpexXomy s
NepenIacHOro 3aBePIICHHs K MPOCTHX, TaK 1 BKIACHUX MUKITIYHUX MPOIIECIB.

Takok He OakaHO 3aBepIIyBaTH MOTOYHY (yHKUiIO (y TOMY 4HCH (QYHK-IiO
main()) UDIIXOM 3aCTOCYBaHHsI orepaTopiB Ha Kmrant exit() i abort(), po3-TamoBaHux y
TiJT TUKITY.

Ilpuknao 3aedauns 6.1:
Jano HatypasibHe yrcio N. OOUUCIUTH CyMy psity 3a (OPMYJIIOH:

S 1— - -
2 3 n
Po36’sa30k:
[*6.1*/

#include <stdio.h>
#include <conio.h>
main()
{
float s=0,a,p;
unsigned int j,i,n;
printf("n=");
scanf("%li",&n);
for(i=1;i<=n;i++)
{
p=a=1.0/i;
for(j=2;j<=i;j++) p*=a;
S+:p;
}
printf("s=%7.3f",s);
getch();
return 0;

¥
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Pezynomamu pooomu:

- =TEY
::3 1.287 ﬂ

|
<l | Y

3agoanna:
(B HaCTYNHHUX 3a/1a4Yax 3aCTOCYBAHHSI KOHCTPYKIIii BKJIAJIEHOr0 HUK.IY € 000B’SI3KOBHM)
1. Bynp-sike HartypanbHe uncio N (N>7) moxkHa otpuMaTy 3a hopmynoro N=3a+5b, ne a i
b — HaTypanpHi yrcna. 3a 3aaaHUM N 3HAWTH yci a 1 b.
2. Jlauo niiicue uncmo a (1 a 1,29 ). OGuncimmu S 1 122 1/33, noxa
S He cTaHe OlnbIlIe 3a 8, Ta BU3HAYUTH KUTbKICTh 3aJ{IsIHUX WICHIB psy..
3. lano natypanbHe uncio N. O6uucautu S 1 12" n/ . /
[Hano HarypasibHe yucno N. O6uuciurtu P 1/2n 1/3"  1/nn.
[Jano Hatypasnbhe umcno N. O6uncnouru P 1 111 1/22 1 1/n".
Hano wHatypanbHe uucio N. 3Haiitu Bci [lidaropoBi Tpiiiku HaTypajJbHUX 4HCEN,
KOXKHE 3 SIKHX HE MepeBHIye N, ToOTO BCi Taki TPIMKK HATYpaNIbHUX YHCeN &, b, C,
1110 a2+b?=c? (abcn).
7. Jlano Hatypasiphe unciao N,  OOumcnutu S 1 12" A 13"Aln . /
8. [lano HarypanbHe 4MciIO N Ta [ilicHe ymcioS. OOumcnuTn 3HauyeHHA (QyHKOIl
y 1 sinx sinx? sinx"
9. lano HarypambHe 4YHCIO N Ta [ilicHe ymcioS. OOumcnuTn 3HayeHHA QyHKOil
y 1 cosx cos?xcos" X Ha Bimpizky X [0, ] 3 kpokom S.
10. lano natypanbHe uucio N. [IpoCcTUM HAa3MBAETHCS YKCIO, IO MAa€ TINBKU JIBa Mi-
JHHHUKH — caMe YMCII0 i OAMHUIO. BuBecTH BCi mMpocCTi 9rcia, Mo MeHIi 3a N.

11. Mano HaTypanbHe uncio N. [IpocTiM Ha3WBa€THCS YHCIIO, IO MA€ TLTBKH 1B [i-
JHHUKH — caMe YKCII0 i OMUHUII0. BUBECTH N MepImX MpOCTHX YHCE.

Ha Biapi3ky X [0,2 ] 3 kpokom S.

n
12. Jlano HatypanbHe ynciao N. OGunucauTH —_—
72
il !
n

13. lano HaTypanbHe uncio N. O6unciura  sin 2i j2 .
ij1

14. JIa HaTypanbHHUX YHCIa Ha3MBAIOTHCS «IPYKHIMI», SIKIIO KOXKHE 3 HUX JOPiB-HIOE
CyMi IiTBHHKIB iHIIIOTO 3a BHHSTKOM CaMoro uwcia. JlaHo HaTypaiabHi uncia a i b.
3’scyBaty, 4M € 3a7aHi yucna aApyxHiMu. [Ipuknanu map npyxHsix uucen: 220 i 284,
118411210, 262012924, 50201 5564, ...

nn j i 1
15. Jlano HaTypassHe unciao N. O0YucIuTh .
i1ji 2i ]

n i
16. Tano HarypanbHe 9uciio N. OOUHCIUTH:
itjul 2]
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17. lano narypanpsHe uncio N. OGuucauTi i
il

18. JTaHo HaTypanmpHE YUCIO N. 3HAUTH BCi ABIMKH HATYpaJTbHUX YUCEN X 1Y, SKIIO TaKi €,
mo n x3y2.

19. JTano HaTypaibHe Ynciio N. BUBecTH mMOCIig0BHICTG 1, 1/2n 'y 1/nn.

20. lano HarypanmbHe 4mcio N. 3HaWTH 4yucio Big 1 1o N, mo Mae skoMora Oijiblie
TJIBHUKIB.

21. TaHo HaTypaibHE YuCio N. 3HANUTH YMCIIO BiX 1 70 N, M0 Ma€e SKOMOra OUIBIITY CyMy
TIBHUKIB.

22. JlaHO HaTypajbHe 4uciio N. 3HAWTH BCi TPIHKU HATYpaIbHUX YHcen X, Y 1 Z, AKIIO TaKi
e,monx’y2z.

23. lano HaTypaiabHe 4nucio N. BusHaunty cymy nmudp 3a1aHOrO YHCIIA.

24. Jlano HaTypanbHe unciio N. BuzHauntu nepury nudpy 3aaHoro yucna.

25. JlaHo HaTypanpHe uncio. OTpUMarTy 11ie YuCiIo, 3alicaHe y 3B0POTHEOMY HOPSIKY.

Koumponuwni 3anumannsn:

1o o3Haua€e TepMiH «BKJIaJCHI [UKIH»? SIK BOHU TPAIFOIOTh?

Slka Moxe OyTH CTYNiHb BKJIaJICHOCTI iTepaliitHoro mpouecy?

Un MOXYTh LUKJIH [IEPETHHATHCH?

Uu MOXyTh OiTH BKJIaICHUMH [IUKIH PI3HUX THITIB?

SIK mpauioIOTh ONepaToOpH MEePexoy y BKIAACHUX LMKIaX?

Koy BriiaieHn it IUKITIYHUE TPOLIEC MOXKE «3ALUKITUTHCH» ?

Yomy Oa)kaHO YHUKATH 3aCTOCYBAHHS ONEPAaTOpIB IEPEeXOAy AT MeperdyacHO-TO
3aBEpIICHHS UKJITYHUX TPOLEeCiB?

Noaprwbh e

9. Jlaboparopna pobora Ne7.
O0podKa YNCI0BUX TAa CHMBOJBHHUX MOCTiTIOBHOCTEH

Mema poéomu’ nornuOIIeHHS 3HAHb T4 HABUYOK POOOTH 3 IIMKJIAMHU Ha TPHUK-JaJi
PO3B’s13Ky 33724 OOPOOKM YHCIIOBUX Ta CMMBOJIBHUX TOCHifoBHOCTeN 3acobamu C/C+t;
O3HAMOMJICHHS 3 CHMBOJIFHIM THUIIOM JTaHUX Ta THIIOBIMH 3aCO0aMH iX 00-poOKH.

Teopemuuni ocnosu.

Yacto y mpakTHIli TPOrpaMyBaHHS BWHHUKAIOTH CHTYAIlil, KOIHU UIS PO3B’S3KY
MeBHOI 3ajadi JIOBOJWTHCS OOpOONATH HE OKpeMi jAaHi (HANpHKIaJ, YHCIOBHX abo
CHMBOJIBHOTO THIIIB), a AESKi iX IMOCiTIOBHOCTI.

Pig y 1iMm, mo st 36epiraHss i 0OpoOKH MOCIHIZOBHOCTEH OAHOTHITHUX AAHUX Y
MOBax IPOrpaMyBaHHS 3a3BHYail 3aCTOCOBYIOThCS MacwBH. Hacmpasni >k Oarato 3amad
MOXe OyTH po3B’s13aHO 0€3 BUKOPUCTaHHS Oyb-IKUX CTPYKTYp JaHUX.

Cepen 3a/1a4 TaKOro THUITY YacTillle 3a BCE BUCTYMAIOTh aJITOPUTMU HAKOIU-YCHHS,
TOOTO KOJM 3aMicTh 30epiraHHs yciel MOCHiOBHOCTI JaHUX (YHCEN, CUMBOJIB TONIO) Y
MIporpami OroJIOIIyeThCs ClieliajbHa 3MiHHA, B SIKii caMe i HaKOITUIy€eThCs
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pe3ynbTaT KOXHOI IorepetHpol iTepariii.

Tak, HanpukiIan, s oOpaxyBaHHS CyMH a00 TOOYTKY 3HAuUCHb JIESIKOi YHCIIO0-BOI
TIOCITIZIOBHOCT] 30BCIM HeMa IOTpeOU B OTOJIOMIEHHI MacuBy, 00 Taki Il LUIKOM MOXYTh
OyTH BHMKOHaHi 3a JOMOMOIOI0 JIMIIE OJHOTO IHMKIY, IIiJ] 4ac BBEIEHHS Ja-HUX (JIUB.
NpUKIIaJ 3aBaaHHs 7.1).

3HaUeHHS CHUMBOJBHOTO (JIITEpHOro) Tumy char — HemycTHH CHMBOJ KOZOBOI
tabmui ASCII (American Standard Code Information Interchange — amepukaHchkuii
cTaH/iapTHHUH Kox oOMiHY iHpopMarieto) andasity [1K.

OroJiomeHHsT 3MiHHOI CHMBOJbHOrO TNy y C-mporpami 37iHCHIOETHCSI HACTY-
ITHAM YHUHOM:

char c;
abo
unsigned char c;

MoykHa pa3oM i3 OTrOJIOLIEHHSM CHMBOJIBHOI 3MIiHHOI NPHCBOITH il IOYaTKOBE

3Ha4YeHHA (B OJIMHAPHUX JIANKaX ), HAPUKIIA:

char ¢c='A’;
abo

char c="\x41"; // 41 — miicraagustkoBuii ASCII-xox cumBony ‘A’
abo

char c=\101"; // 101 — BicimxoBuit ASCII-xox cumBomy 'A’

300paxkeHHs CUMBOJIIB Y BUIJIAL 1X LIICTHAAUATKOBOrO abo BicimkoBoro ASCII-
KOZIB 3pydHO juine it Kepyrounx cumBomiB (komu ASCII \x01'—"\x1f). Kpim Toro,
JesIKi Kepyroui CHMBOJNM MOXKHA 3alMCYBaTH 3a [IOIMOMOIOI0 TaK 3BAHHX KEPYHOUHX
MOCITI IOBHOCTEH, HATIPUKIIA:

\a' — 3ByKOBHii curHai; \n’ —
niepeBeeHHs psiaka; \r’ —
HOBEPHEHHSI KaPETKH;

"\t' — ropr3oHTabHA TaOysIis; '\v'
— BEePTUKAIbHA TaOYIALISL.

BuxopucraHHs KepyHO4nX NOCIIIOBHOCTEH CHMBOJIIB MOJKIIMBO BCIONH, 1€ MOXKYTb
BXKMBATUCh JIPYKOBaHI CMMBONW. Hampukian, BUKOPHCTaHHS KEpPYOUOl ITOC-JIiTOBHOCTI
"\n' y omepaTopi printf{() micist BUBEAEHHS TIEPEBOIUTH KYPCOP Ha HACTY-TTHHHN PSIIOK:

printf{"Kypcop Oyze nepeBeneHo Ha HaCTymHHHN psimok\n”);

CuMBONBHIH 3MiHHIM MOXKHA TIPUCBOIOBATH 3HAYEHHSI 1HIIOI CHMBOJIBHOI 3MiHHOI,
a TaKOXX MOXXHA TIOPiBHIOBATH CHMBOIIBHI 3MiHHI Mik c000r0. CHMBOIM BBa)KarOThCS
piBHAMY, KO piBHI iX ASCII-koan. ButbomM € CHMBOIT 3 OLITBITIM
ASCII-komoMm.
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J1o 3HaYeHb CUMBOJIFHOTO THITY KOPHCHO 3aCTOCOBYBAaTH MAaKpOCH Kiacupika-Iiii
CHMBOJIIB iS..., BU3HA4YEHI Yy 3arosloBHOMY (aiini ctype.h:

isalnum — andasitHo-bpOBHIT cUMBOIT;

isalpha — andasitauii cumson;

isascii — cumBon ASCII (0<=c<=0x7E);

iscntrl — xepyrounii kon ASCII;

isdigit  — nudpa Bix ‘0" 10 '9’;

isgraph — apykoBanuii cHMBOJI, KpiM Mmpo6isy;

islower — mana sitepa Bix 'a’ 10 'Z’;

isprint — apykoBauuii cHMBOJI 260 TIPOGLIT;

iSpunct — cuMBOJ MyHKTYAIIIT;

isspace — npo6in, Tabysiiis, MOBEPHEHHS KapETKH, ePEBEICHHS PSIKA,
BEpTUKaJIbHA TaOYIISIIis;

isupper - Benwuka nitepa Big'A’ 10 'Z;

isxdigit — micraamsTroBa 1Mpa Big ‘0’ 10 '9" abo mitepa Bix ‘A’ g0 'F’ (Bin
'a’ mo 'f").
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unsigned int i,n;

printf("n=");

scanf(%u",&n);

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

{
printf("a%u=",i);
scanf("%f",&a);
if(i%2)s+=a;

}

printf(*'s=%7.3f",s);

getch();

return 0;

}

L1i MakpocH MoBepTaOTh HEHYJIbOBE 3HAUEHHS (ICTHHY), SIKIIIO CHMBOJI HaJle-)KHTh
JI0 331aHOT MHOYXHHHU CUMBOJIIB, 200 HyJ1b (XMOHICTB) — Y IPOTUBHOMY pas3i.

Jist iux MakpociB He PO3MOBCIOKYEThCs Ha cMBoMH 3 kKogamu ASCII Oinb-1e,
Hik 0x7E (Hanpukiaz, KUPUITHUILIIO).

BukopucranHs Makpocy is... pO3IIISIHYTO Y MPHUKIIa/i 3aBAaHHs 7.2.

J10 TaHMX CMMBOJILHOI'O THITY MOXKYTh OyTH 3aCTOCOBaHI HACTYIHI (QYHKIIIT:

DYHKITisI IpusHaueHHs Ipuknan #include
getc() — YUTaHHS CUMBOJY 3 BiJIOOpaKEHHSIM c=getc(stdin); stdio.h
getch()  — uuTaHHA CUMBOIY O€3 BimOOpaXKeHHs c=getch(); conio.h
getchar() — 4uTaHHA CUMBONY 3 BiIOOpaKEHHAM c=getchar(); stdio.h
getche() — 4uTaHHSA CUMBOIY 3 BiIOOpaKEHHAM c=getche(); conio.h
putc() — BiIOOpaXKEHHS CUMBOITY putc(c,stdout); stdio.h
putch() - BimoOpakeHHsI CUMBOIY putch(c); conio.h

putchar() — BimobpakeHHs CUMBOITY putchar(c); stdio.h

Pesynomamu pooomu:

L
i
Ix

7]

7]

L T [ Y 3 |
-V N -

D

VTN

1] [-7]
Vs wN =

wn

N
[~]
=
N

=

Ilpuxnao 3ae0anns 7.2:

BBecTr TOBUTBHY MOCIHIJOBHICTH CAMBOIIIB, 3aKIHUUBILIM BBE/ICHHS! HATHCKAH-HSIM

kiaBinn Enter. BusHaunTH KijbKiCTh BBEACHHX HUPPOBUX CUMBOIIIB.

Po36¢’a30k:

Ilpuxnao 3aedanns 7.1:
JaHo HaTypajpHE YHCIIO N Ta IiHCHI ypciaa ai, a2, ..., an.  OOumciauTH

S=aj+az+...+an.

Po3e’a3z0k:

[*7.1%*

#include <stdio.h>
#include <conio.h>
main()

{

float s=0,3;

[*7.2%*
#include <stdio.h>
#include <conio.h>
#include <ctype.h>
main()
{
const char enter="\r";
unsigned int s=0;
char c; printf("Input
text:"); do

{

c=getche(); / unTaHHs cUMBOITY
if(isdigit(c))s++; // Makpoc Kracudikarii CHMBOIIiB

}

while(cl=enter);



47
printf(*\nDigits=%u",s);
getch();
return O;
Pesynemamu pooomu:
] -10] x|
Input text:0123456789querty9876543210 «
Digits=28
~|
K| 2y
3asoannsn:

1. [lano HarypajbHEe 4HMCIIO N Ta HATypajbHI Yucha ai, a, ..., an. 3HAUTH HAWOLTB-1IHI
CIUTBHUHM MIIBHUK [UIS 3aJaHOi IMOCTIAOBHOCTI. PEKOMEHIO0BaHO 3acTOCY-BaHHS
anroputMmy EBKitina.

2. [lano HaTypaibHi uncia N, K, M Ta MOCIiIOBHICTh HATYPAJIbHHUX YHCEN a1, a2, ..., an.
Bu3HAYNTH KiJBKiCTh WICHIB 3a1aHOI MOCTIJOBHOCTI, KPATHUX K 1 HEKpaTHHX M.

3. JlaHo HaTypalibHEe YHCIO N Ta TOCTIJIOBHICTh HATypalbHUX 4Hcen a1, a2, ..., an.
BuzHauuTu KUIBKICTh TAPHUX 1 HEMAPHUX YWICHIB 331aHOT ITOCIIiJOBHOCTI.

4. JlaHo HaTypallbHEe YHCJIO N Ta TOCTIJIOBHICTh HATYpalbHUX 4Hcen a1, a2, ..., an.
Bu3HauuTH KUIBKICTh YWIEHIB 331aHOI MOCIIIJOBHOCTI, KOTPI MAalOTh MapHi MOpPsII-KOBI
HOMEpPH Ta € HeMApPHUMH YUCITAMHU.

5. TIpocTuM Ha3HMBA€ETHCS YUCIIO, IO MAE TiJIBKH JABA IUIBHUKH — CAMe YUCIIO 1 O/Iu-
HUILO. J[aHO HaTypaibHE YUCIIO0 N Ta MOCIiAOBHICTh HATYPAJIbHUX YHCeT a1, a2, ...,
an. BuzHauuTH KIIBKICTh POCTUX YHCEN — YICHIB 33JaHOI MOCIiIOBHOCTI.

6. lano HarypanbHe 4YHCIO N Ta  jilicHi 4ucna al, a2, ..., an. OO4mciuTH
Sa" ai! an %a,.

7. JaHo HaTypaipHE YUCIO N Ta MOCHTiIOBHICTh AIMCHUX YHCeN a1, a2, ..., an. B 3a-maHii
MOCJIIIOBHOCTI 3HAWTH MaKCUMAaJIbHE 1 MiHIMAJIbHE YHCIA.

8. JlaHo HaTypanbHi yucia N, M Ta MOCTIMOBHICT HATYPAIbHHUX YHCeN a1, a2, ..., an.
Sxmo y 3amaHiii MOCTIIOBHOCTI € X04a O ONWH WIEH, KOTPUH MOPIBHIOE M, TO 00-
YHUCIUTA CYMY THX YICHIB, IO HIyTh 32 MEPIIMM TAKHM YHCIIOM; Y IPOTHBHOMY pasi
— OOYHCITUTH CyMY YCiX WIICHIB 3aIaHOI TOCIiJOBHOCTI.

9. JlaHO HaTypalsibHE YMCIIO N Ta MOCIIJOBHICTh MIHCHUX uucen a1, a2, ..., an. 3HAWTH
Y 3a/1aHii MOCTiTOBHOCTI TaKe YHCIIO, KOTPE SKOMOTa HAOMKEHe IO MIOTro J9UC-Ta.

10. [lano HaTypasbHE YHCIO N Ta TOCHIJOBHICTH MiMiCHUX 4Yucen a1, a2, ..., an. Bu-
3HAYUTH Yy 3a/IaHi# MOCIIIOBHOCTI YKCIIO CYCIZICTB IBOX JOJAATHHUX YHUCEIL.

11. Tano HarypaisHe YMcio N, AificHe Yucino K Ta MOCTiMoBHICTE AificHHX uhcen ai, az,
..., an. BU3HAUWTH CKINBKM WiIEHIB 3aaHOl TOCHiZOBHOCTI i3 Homepamu 1, 2, 4, 8
TOIIO MAIOTh 3HAYCHHS MEHIIE, HiX K?

12. JlaHo HaTypaibHe YuciIo N, AilicHe yucio K Ta mociioBHICTh JiHCHIX Yucen ai,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

48

az, ..., an. 3HalTH y 3aaHI{ TOCIIJOBHOCTI TaKe YHCIIO, KOTPE STKOMOTra HaOJIH-
skeHe 110 uncna K.

Jano HaTypanmpHe 4uHCIO N Ta  JilicHI YwWcnma al, a2, ..., an. OOuucmuTH

Pla"1la" 1a".

BBectu JOBUTBHY TMOCIIOBHICTH CHMBOJIIB. BH3HAUWTH y 3aJaHiid IMOCIIIOBHOCTI
KiJIBKICTh CUMBOJIIB, KOTP1 HaJIeXaTh 70 Oyab-sSK0i a0ETKH.

BBectu HaTypampHE YHCIO X PO3MIpOM Y OAMH OalT Ta MOBUIBHY IOCIIIOBHICTB
CUMBONIB. Bu3HauWTH y 3ajaHiii TOCIIJOBHOCTI KUIBKICTH CHMBOJIB, 3HAYCHHS
ASCII-kony siKuX 30iraeThCs 3 YUCIOM X.

BBecTi MOBUIBHY TOCTIIOBHICTE CHMBOJIB. BH3HauWTH Yy 3amaHiil MOCITITOBHOCTI
HOMED TMEPIIOro MU(POBOro CUMBOIY, SIKIIO TAKUN TaM €.

Beectu HaTypanbHi ykcia a i b posmipom y ogun 6aiit Chopmysaru tabmuiro ASCII-
KOJIiB CHMBOJIIB 3 HOMepaMu Bijx a 1o b.

BBecTH JOBUIBHY TIOCIIZIOBHICTH CHMBOJIB. BH3HaunmTH y 3amaHiii MOCIIIOBHOCTI
CHMBOJIY 3 MiHIMaTbHUM Ta MakcuManbHuM ASCII-kogamu, Ta 1l KOJH.

BBecTu JOBUIbHY MOCHIZOBHICTE CUMBOMIB. BusHauntu cymy i no6ytox ASCII-konis
YJIeHIB 3a4aHO]I MOC/IIOBHOCTI.

BBecTH N1OBiJIbHY MOCIHIJOBHICTh CHMBOJNIB. BHM3HaunmTH y 3aaaHiii mocmiJoOBHOCTI
KiJIbKICTh CUMBOJIIB, KOTpIi € IIU(POBUMH Ta MAIOTh MAPHI MOPSIKOBI HOMEPH.

BBectn HaTypasibHEe 4YMCIO X PO3MIpOM y OJuMH OaiiT Ta JOBIJIBbHY IOCHIIOBHICTH
CUMBOJIIB. Bu3HaunTH y 3aaHiii mocmiioBHOCTI Takuii cuMBod, 3HaueHHs ASCII-kony
SIKOT'O SIKOMOT'a HaOJIIKEHe 10 Yucia X.

BBecty 1Ba NOBUILHUX CUMBOJIM C1 1 C2. BUBecTH MMOCTiZOBHICTE CHMBOJIIB, 3HA-YEHHS
ASCII-xoniB kotpux 3HaxonsaTbest Mixk ASCII-komamu C1 i C2.

BeecTu n0BLNBHY NOCIIIOBHICTh cUMBOIIB. Busznauutu cymy ASCII-koaiB rono-cHux
i 1o6yTok ASCII-K0/1iB IPUTOIOCHUX JIATHHCHKHX CUMBOIIIB 33/1aHOT TTOCTi-JJOBHOCTI.

Beectn AOBUTBHY MOCTIZOBHICTH CHMBOIIB. BW3HauuTH y 3amaHiii MOCIiZOBHOCTI
KIJIBKICTh CUMBOIIIB, 1110 HE € HU(poBUMH Ta MatoTh 3HaYeHHst ASCII-kozy Oinb-11e 3a
KOJI TIEPIIIOrO 3 BBEACHUX CUMBOIIIB.

Beectu n0BUTBHY TOCITIIOBHICTH CUMBOIMIB. BusHaunt cumBon, ASCII-xox koT-poro
SKOMOTa HAOMWKEHHH [0 CepefHbOro apuMETUYHOro YyCiX UICHIB 3aJaHoi
ITOCJTi TOBHOCTI.

Konmponwvni 3anumannsn:

[ITo Take MOCTITOBHICTh TaHUX?

Sxum arHOM 00pPOOIISTIOTECS TTIOCITiTOBHOCTI?

Sk 3a TOMIOMOT010 TIOCITiTOBHOCTEH YHUKAIOTh BUKOPHUCTAHHS MacuBiB?

o Take komoBa Tabmums ASCII?

SIke mpu3HaYCHHS MAIOTh Kepyrodi cumBonu? SIki ixui koau?

SIK oromomyloThCs Ta BHUKOPUCTOBYIOTHCS y mporpami C/C++ 3MiHHI CHMBO-
JBHOTO THILY?

1o 03HauYalOTh Ta K 3aCTOCOBYIOTHCS Kepyroui nociitoBHocTi C/C++?

8. Ko i sk 3acTocoByroTECSI Makpocu kiacugikarii cumsonis C/C++?

ok wNRE

~
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9. Sxi cranmaptai ¢yHknii C/C++ MoXyThb OyTH 3acTOCOBaHI 10 NaHHX CHMBO-
JIBHOTO TUITY?

10. JIabopaTopna podoTa Ne§.
Po3podxa ¢pynkuiii kopucrysaya

Mema _po6omu’ 03HAMOMIIEHHS 3 O3HAYECHHSM 1 OCHOBHHMH XapaKTEpHUCTHKA-MHU
(YHKII MOBHM; 3aCBOEHHSI OCHOBHUX NPHUIOMIB BHKOPHCTaHHS B Hporpamax (y-HKIH
KOpHCTyBaya; HaOYTTsl HABUYOK HAIMCAHHS CTPYKTypoBaHUX rporpam C/C++.

Teopemuuni ocnosu.

DVYHKIT € CaMOCTIHHHMH, JIOTiYHO 3aBEPIICHUMH OJHHHUIIAMH TMPOTPaMH, IO
BHUKOHYIOTh IEBHI JIii BIJMOBIIHO J0O aTOPUTMY PO3B’SI3KY KOHKPETHOI 3a1aui. 3a-BAsSKU
3aCTOCYBaHHsI QYHKIIH CIPOIIYETHCS MPOIEC MPOrpaMyBaHHs, a caMi MPO-TPaMH CTalOTh
OLIBbII CTPYKTYPOBAHUMHU, 3pO3YMUTIIIMMU Ta JIAKOHIYHUMHU.

Koxna C-nporpama MiCTUTh K MiHIMYM OfiHY (QYHKLIIO, a came (yHKLi0 main(),
Ta MOXXE BUKOPWUCTOBYBATH IHIII, Hampukian, OiOmioreuni ¢yHkuii. J{ns po3B’sizky y
nporpami OKpeMoi caMOCTiHHOT 3aaa4i OakaHo po3poduTH Juis Hel i okpemy (yHKIiO
(Tak 3BaHy (DYHKIIIIO KOPUCTYBaya).

st Bukopucranns B C-niporpami (yHKIiT KoprcTyBaya 11 HeOOXiaHO:

— OTOJIOCHTH;
— BU3HAYUTH (OMHCATH);
— BUKJIUKATH.

Oronomenns: GpyHKIIT 3a3BHUYail BUKOHY€EThCs mepe nodaTkoM (yHkiil main() i
MICTUTh TUI Pe3yAbTaTy QYHKIIT, il iM’sI Ta CIIUCOK MapaMeTpiB (3a3HAUCHUX Y KPY-TIIUX
IyXKKaX gepe3 KOMY):

Tan IM’s_¢yHkuii (cnucok_napamMeTpis);
Taxe orononieHHs1 HA3UBAETHCS IPOTOTUITOM (YHKIIT, HATIPHKIA:

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

Tun ¢yHKINT BKa3zye THUN 3HAYCHHS, IO TIOBEPTAETHCS (DYHKIIEI0 B MPOTPaMy.
3a3Buyaii, e onuH 3 YuCIoBUX TUMIB (int, float Tommo), psmok abo MoKaKYMK Ha OLTBIT
CKJIAZIHUH TUIT MOBH. [HOZI QyHKIIS B3araji He MOBEpTal0 pe3yabTaTy. Taka QyHKIIsS Mae
THI void.

IM’s ¢ynknii npusHayene s 1 ineHTHdIKaLii y mporpami 1 Mae OyTH 3amuca-He
3a IpaBWwIaMH MOOyaoBH imeHTH(ikaTOpiB MoBH. bakaHo abm iM’s QyHKIii Bigo-
OpasxyBaso ii IpHU3HAYCHHS.

CrickoM (hopMabHUX ITapaMeTpiB MO3HAYAIOTHCS BXiHI J1aHi, 3HAYCHHS KX
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nepearoThesl PYHKIIT i yac BUKIHMKY Y BUIJISAL (DAaKTHYHHX IapaMeTpiB (apryMeH-TiB).
KinmpkicTh, 4eproBicTh Ta THITH mapameTpiB (yHKHii Mae OyTH y3TOKEHO 3 OIepaTopoM
BUKIMKY GYyHKIII y mporpami. st KOKHOTO 3 TapaMeTpiB HEOOXiHO BKa3aTW THII,
HaBiTh KOJM THITH TIOCHIIOBHHMX TapaMmerpiB 30irarorecs. Tumm mapame-TpiB (GYHKIIT
MOXYTh OyTH NOBIJIbBHUMH THIIaMH MOBH. [lapamerpom (¢yHKIII, II0 HE ONpanbOBYE
JKOIHUX BXIJJHUX 3Hau€Hb, 3a3BMYall BUCTYIAE KIIIOYOBE CIIOBO void.

Sk mpaBWIIO MPOTOTUN QYHKIIT IIJIKOM 30iraeThes 3 11 3ar0JI0BKOM Yy BH3HA-YEHHI,
TpoTe iMeHa MapaMeTpiB y MPOTOTHII He MAIOTh HiIKOTO 3HAUEHHS. IX B3arali MOXKHA He
BKa3yBaTH, 3a3HAYUBILY JIUIIE THIL.

BusnauenHst QyHKIIH (iX OMMCH) BUKOHYIOTHCS MICISI OrOJIOLNIEHHS! TPOTOTH-IIIB.
PekoMeHyeThes TaKi BU3HAYCHHS PO3TALIOBYBATH Ticis GyHKIT main().

Onuc (yHKIIT MOYMHAETHCS 3 3ar0JI0BKA, SKUH MICTUTh TUI pe3yibTaTy (QyH-KIIi,
il iM’sI Ta CIIMCOK MapameTpiB (3a3HAYECHUX y KPYIIIUX JY)KKax uepe3 KoMy) i 3a-3BHYail
CIIBIAJIA€ 3 MPOTOTHUIIOM (ajie Oe3 MPUKIHIIEBOI KPAITKU 3 KOMOIO).

Bwmicr camoi ¢yHkuii (i1 Tijo) oOMexyerbcs (PIirypHUMH ITy)KKaMu, Ha KIITaJIT
¢yHKIil main(), MK SKAMH MOXXHA OrOJIOIIYBATH 3MiHHI, BMKJIMKATH IHII (YHKII,
BUKOHYBaTH oneparopu Tomo. He no3BonseThest y (QyHKIIT CTBOPIOBATHM BHYTPIILHI
¢byHKIL.

JlonaTtkoBi 3MiHHI, IO MOXYTh OYTH OroJIOLIEHI y (YHKIii, Ha3MBAarOThCA JIO-
KaJIbHUMU 200 aBTOMAaTHYHHMMHU 1 30€epiraloThCsi y CTEKy, TOOTO € JOCTYIHHMH JIHIIE Y
nanid yHkuil mig gac ii podoru. Taki 3MiHHI PEKOMEHAYETHCSI PO3TALIOBYBATH IEpPE]
MEPILIUM ONEepaTopoM (QYHKIIIT.

OyHK1Iis 3aBeplIye CBOE BUKOHAHHSI a00 KOJIM JOCSATHYTO i KiHISI (BUKOHAHO YCi
ornepaTopu), abo 3aBisku omeparopy return. TumizoBani QyHKIii 000B’I3KOBO MaroTh
MICTUTH X04a O OAMH omeparop return, ofpa3y 3a SKUM 3a3HAYA€ThCS BiINO-BiJHE
3HA4YeHHs, 10 MOBEPTAETHCS 1i€l0 QyHKIiEH y nporpamy. Jlume void-QyHKIiT MOXYTh
BUKOPHUCTOBYBATH OMeparop return 0e3 3aBeplIajibHOrO 3HAY€HHs, a00 30-BCIM HOro He
MICTHTH.

IIpuxnan ommcy ¢yHKHii, Mo OOYHMCIIOE TPETIO CTEMmiHb IEpeJaHoro il apry-
MEHTY:

float Cube(float x)
{
return xX*x*x;

}

3BepTanHs 10 QYHKINI y HEOOXiJHOMY MicCIli TporpaMu BiAOyBaeThCsa 3a JO-
TIOMOTOI0 OTIepaTopa BUKIIUKY — BKa3yeThes iM’sl (PyHKIIT Ta MepemivyroThCs Y Kpyr-JIux
IyXKax il (akTH4HI mapamerpu (apryMeHTH). SIKImo (QyHKIis MOBEpTaE pe3ynb-Tat, TO ii
BUKJIMK MOKHa BHUKOPHCTOBYBaTH Yy BHpa3axX SK 3BHYANHUM OIEpaHj], THII SKOTO
30iraerbcst 3 TUroM 3HadeHHs ¢yHKHil. OKpiM TOro, BHKIMK Takoi (DYHKIII MOXHA
3IIMICHUTH aBTOHOMHO, TOOTO uepe3 OKpeMuil omeparop. Y TakoMy pasi 3Ha-4eHHS, II0
noBepTae (QyHKWis, irHOpyeTbes. Buximk void-(yHKINT 37iHCHIOETBCS BH-KIIIOYHO
ABTOHOMHO.

[lix gac 3BepTanHs 1o GyHKLUii BCi ii hopManbHi mapaMeTpy OTpUMYIOTh KOIIii
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3HA4YeHb BIANOBIAHUX (aKTHUHHX TapaMeTpiB (apryMeHTIB), 3aJaHUX OIEpaToOpOM
BUKIHKY. TOMY KUIBKiCTb, TOPSAOK PO3TAIlyBaHHSA Ta TUN (PAaKTUUHHX i (OpMasib-HUX
napameTpiB (YHKIIT, SK 3a3HaYasocs paHilie, HOBMHHO OYTH y3ro/KeHO (32 BHU-HSTKOM
cnemianbHUX  (QyHKIiE 31 3MiHHOIO  KUIBbKicTIO — mapamerpiB).  ['apaHTyeThes
HEJIOTOPKAHICTh (paKTHYHHUX MapaMeTpiB (apryMeHTiB) miJ 9ac poboTu QyHkuii. OcTanHe
MIPAaBUJIO HE PO3IMOBCIOKYETHCS Ha MapaMeTpU-MacHBH, MapaMeTpU-psIKKA Ta Ha JesKi
11e 0coOJIMBI TapaMeTpu.
[Mpuknaay BUKINKY GYHKITIN:

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

VY nepuioMy npuKiIaai oO0UMCIIOETHCS 3HA4YEHHs 3MiHHOI d 3a Qopmyroro:
d=a?+b%/3. Jlnst Bu3HAUEHHsI KyOy 3MiHHOI b 3acTocoBano BukiuK (yHKIii Cube(b),
OITUC SIKOT MOKa3aHO paHille 3a TeKcToM. Bukiuk nanoi GyHkuii nepexnae it apry-
MeHT b yepe3 dakruunmii napamerp X. OyHKIIIS 00UMCITIOE TPETIO CTETiHb MTapaMeT-
pa X i moBepTae ii 3a JIOMOMOr o0 orepaTopa return y BUpa3 IporpamMu y siKocTi pe-
3yJIbTATY.

VY npyromy npukiai 3iiCHIOEThCSI BUKIMK (QYHKIIIT, sIka OTPUMYE JIBa Mapa-
Mmerpa x1 1 x2 Ta, cKopiul 3a Bce, HE TIOBEPTAE )KOTHOTO 3HAUEHHS, TOOTO Ma€ THUI
void.

Tperiii npukIiaa AEMOHCTPYE BUKIIMK paHille po3risiHyTol QyHKLIT 1y1st 00un-
CJICHHS TPETHOI CTEIEeHI CYMH JIBOX JIIHCHUX YUCEN Y SKOCTI apryMeHTy 1HIIOI (PyHK-
11, y manomy pasi — printf().

OmnepaTopy BUKIMKY (YHKIIIH MOXYTh PO3TAIIOBYBATHUCH SIK Y MeXkax (QyHKIT
main(), TaK i y MeXax iHIIUX (YHKIIIH.

JlokanbHi 3MiHHI Ta GpopManbHi napamerpu QYHKIIH 3amamM’ STOBYIOTbCS Yy
creky. O0xacTh Aii TaKUX 3MIHHUX PO3TOBCIOIKYETHCS JIMIIE HA AaHy (QYHKIIO 1 ITi-
Cls  3aBeplICHHS (YHKIIA 11X 3HAYEHHS CTAOTh HEBIIOMUMH. Y CTeKy 3a-
1aM’ SITOBYIOTHCS TAKOXK aIpecy TIOBEPHEHHS 3 (PYHKITii

Ha BigMiHy Bif TOKaJIBHUX, TI00aBHI 3MiHHI 3a1laM’ITOBYIOTBCSL Y CETMEHTI
3MIHHUX MOXe OyTH KOPUCHUM JIIS OTOJIOLICHHS BEJIMKUX CTPYKTYP JAAQHHUX 3 METOH
€KOHOMI1 CTEKOBOI ImaM’sITi, aje 3BepTaHHs Y (PYHKITISAX O TI00aThHIX 3MiHHUX TPO-
rpaMu MOPYIIYeE 3acalil CTPYKTYPHOTO MPOrPaMyBaHHS i MOXKE IPH3BECTH JI0 TOMH-
JIOK, SIKi {y’Ke CKJIQJHO BUKPUTH Ta BUIIPABUTH.

SAxmo onepaTop y GyHKII{ MiCTUTh BHKITUK TTi€1 %k QyHKIIT, Taka QyHKIIA Ha-
3HMBA€ETHCS PEKYPCHBHOIO.

Hanpukian, obuncnenns ¢akropiana yucna n (n!=1-2-3-...-n) ayxe 3py4HO
BUKOHYBATH 32 JIOTIOMOT'OF0 PEKYPCHBHOI (DYHKIIT:

double Factorial(int n)

{

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

}

l'onoBHOIO BHUMOror0 10 peKypcHUBHHX (yHKLIH € HEoOXiIHICTb 3a0e3nedeHHS
KOPEKTHOT'O BUXOIY 3 HHX, a0M HE NPHU3BECTH IO TIEPEIIOBHEHHS CTEKY 1 «3aBHCaH-HIO»
CHUCTEMH.

[Tepenaua y ¢yHKIii MacuBiB, psAKiB Ta OUTBII CKIQJAHUX CTPYKTYp NAHHUX Mae
TIEBHI OCOOJIMBOCTI Ta MOTPeOye 3aCTOCYBAHHS CIIELIaIbHUX MPHHOMIB HpOrpaMy-BaHHS
Ta YaCTKOBO PO3TJISIHYTO Y BiIIOBITHUX HACTYITHUX POOOTaxX.

Ilpuknad 3aedanna 8.1:
Jano nivichi umcna a, b, ¢, d, f, mo Bu3Haya-rors b
cropon Ta ¢, h, mo Bu3HavaroTe JiaroHani a
’aTukyTHuKa (puc. 8.1). BusHauutu ¢yHkuito o04m-
CIICHHsI TUTOIII TPUKYTHHKA 3a WOro TPhOMa CTOPOHA-MH c
Ta 3a JIONOMOrOK Hel OOYHMCIUTH 3arajbHy IUIONLY
3aJIaHoTO I’ SITHKYTHUKA. Po3MipH cTOpiH Ta miaroHa-neu
I’ AITUKYTHAKA BBECTH JIBOMA OKPEMHMH PSIKAMU YHCET
gepe3 mpooi.

d
Pucynok 8.1 — 1o 3aBnanns 8.1

Po38’a30k:

/*8.1*/

#include <stdio.h>

#include <conio.h>

#include <math.h>

float Triangle(float x,float y,float z);

main()

{
float a,b,c,d,f,g,h;
printf("Sides a,b,c,d,f: ");
scanf("'%f%f%f%f%f",&a,&b,&c,&d, &f);
printf("Diagonals g,h: ");
scanf("%f%f",&g,&h);
printf("Area of the poligon=%f",
Triangle(a,b,g)+Triangle(g,c,h)+Triangle(h,d,f));
getch();
return O;

¥

float Triangle(float x,float y,float z)
{

float p;

p=0.5*(x+y+2);
}retum sart(p*(p-x)*(p-y)*(p-2));
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Pezynoemamu pooomu:

) -Iol x]

Sides a,b,c,d,f: 12.8 12.1 9.8 13.5 9.0 ﬂ

Diagonals g,h: 21.5 19.5
Area of the poligon=199.519533
EX S| 2 2

3agdanna:
. HaHo niiicHi yncna a, b i ¢. Busnauurtu ¢ynkitiro max( X, y) 3HaXomkeHHs 6iTb-

b
LIOTO 3 JIBOX YHCEN Ta 00UNCIUTH  MaXx > (a3 ,b) ¢ 2 ma#(a c,h).c

. JlaHo HatypanbHi umcna @, b i ¢. Busnauutu ¢ynakuirvo HC/ (X, Y) 3HAXOMKEHHS

HaNOIIBIIOrO CHUILHOIO AUIBHUKA JUIS JBOX JOBIIBHUX YHCEN Ta OOYHUCIUTH

HCI®(a cb®) HCO?(bc) HCH(@@b,ac)HCA(a b cb).
PexOMEHI0BaHO 3aCTOCYBaHHs ajropuT™My EBkitiza.
Ha mromniuHi 3agaHo N TOYOK 3 AIMCHUMH KoopauHaTaMu (X1,y1), (X2,¥2), ... (Xn,¥n).

3’sicyBatn, ska 3 HUX ONM)K4a JO TOYaTKy KOOpAHMHAT, BU3HAUUBILIH BiJIIOBIIHY
¢byukuio. KoxHy napy KoopAMHAT TOUOK BBECTH uepe3 IMpoOi.
. JlaHo miiicHi yucna @, b i ¢. BusHauntu dyHkiito min( X, Y) 3HaXOKCHHS MCH-

IIOr0 3 JIBOX YKCEJI Ta 3HAUTH OLJIblIE cepel min® (a2 b C) Ta min? (ab,c3 ).
IIpocTUM HA3MBACTLCSA YUCIO, IO MAc TUIBKH IBa MUIGHUKH — CaM€ YKMCIO i OIu-
Humo. Jano HaTypaabHe YMCIO N Ta IOCTITOBHICTH HATypalbHMX YHMCEN a1, a2, ...,

an. BuznaunTu QyHKIiO 11eHTH(IKALIT TPOCTOr0 YHCIIa Ta 33 JOMOMOTOI0 Hel 3HAHTH
cepeqHe apu(pMETHYHE TPOCTUX YHUCEN — YJICHIB 3aJaHOT MOCIIIJIOBHOCTI.

. JlaHo TpHW TpHKyTHHKa 3i croponamu ai, b1, c1; a2, b2, ¢2 ta a3, b3, c3. Busnauntu
¢yHKI0 ineHTH]IKALT MPIMOKYTHOrO TPUKYTHHKA Ta 3a JIOMOMOTOK Hei 004uC-TUTH
3araipHy IDIONIY 33JIaHUX MPSMOKYTHHUX TPUKYTHHKIB (SIKIIO Taki €). Yucima B KOXKHOMY

3 HaOOPiB CTOPiH TPUKYTHUKA BBECTH Yepe3 MPOOiL.

. JlaHo HaTypajbHE YHCIO N Ta IOCTIJOBHICT HATYpaJbHHX 4Hcel al, a2, ..., an.
Buznauutu ¢QyHKI0 igeHTH(IKAI] TApHOTO/HEMapHOro YMCIia Ta 3a JOMOMOTO0 Hel
3’CyBaTH, YM € IapHUM YHCJIOM CyMa HENapHUX 4YHCEl — WICHIB 3aJaHoi I10-
CIILTOBHOCTI.

. JaHo HaTypaipHi Yncna N i X Ta MOCTiIOBHICTh TEHEPOBAHUX HATYPaJbHHUX YHCEN al,

az, ..., an (ai=0...x). BusHauntn ¢yHKIIIO OGUHCIEHHS CyMH HH(P IOBIIBHO-TO
HATYpaJbHOTO YHCIIa Ta 3a JOMOMOTOI0 Hei 3’sCyBaTH, SIKMH 3 WICHIB TeHepO-BaHOL
MTOCTTITOBHOCTI Ma€ HaHOUTBITY TaKy CyMYy.

Ha mioniuHi 3a1aHO TPH TOYKH 3 TiHCHUME KoopauHaTamu (X1,¥1), (X2,y2), Ta (X3,Y3).
3HaliTH IOy 3aJaHOro 3a3HAYCHHMH KOOPIMHATAMH TPHKYTHHKA, BU-3HAUYMBILH
(GYHKLII0 pO3paxyHKy IOBXUHHU Horo ctopid. KoxxHy mapy KOOpAWHAT TOYOK BBECTH
gyepe3 MmpooiI.

10. Ha mromuHi 3a7aHo N TOYOK 3 MIMCHAMH HEHYJIHOBUMH KOOpIMHATaMH (X1,Y1),

(x2,y2), ... (Xn,yn). 3HalTH HOMEpH KOOPOMHATHHX YBEpPTEil pO3TAlIyBaHHs 3a3Ha-
YEHUX TOYOK, BU3HAYMBIIN BiANOBIAHY (yHKIi0. KOXKHY mapy KOOpIuHAT TOYOK

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
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BBECTH 4yepe3 MpooiL.

JaHo HaTypasbHi Yrcia N i X Ta MOCIiIOBHICTh TeHEPOBAHUX HATYPAbHUX YHCEN al,
az, ..., an (ai=0...x). BusHauutu QyHKIiF0 OOUUCICHHS KUTBKOCTI 1IM(P JAOBi-THHOTO
HATYpPAJILHOIO YHCJa Ta 3a JOMOMOrOK Hei 3’ACYBaTH, SKHil 3 WICHIB re-HepOBaHOI
TIOCITIZIOBHOCTI Ma€ HAHMEHIITY TaKy KUTBKICTb.

Jano nini ukcna @, b i ¢ (a<b<c). Buznauntu dpyHkiiro SUM(X, y) 3HAXOMKEHHS

CyMH  BCIX oy
sum® (a,b) 35um 2 (b,2c) ab® Sum(ab,bc) \/Sum(a bb? ¢).

yrcna @, b, ¢ (a<b<c). Busnauuru ¢ynxiiro Sum(x, y,h) 3maxo-

OUIMX  4YHCell BIx X BKIIFOYHO Ta OOYHCIUTH

Jano giiicHi
JUKCHHS CYMH BCIX YKcea BiJ X JI0Y BKIIOYHO 3 KPOKOM h Ta OOGYUCIMTH

ab3sum® (abab) 2c 2 sum® (b,3c, a 4€) 3 \/Sum(ab,bc, a(b C))
4bc Sum(2b ab? ¢, a'3)

JlBa HaTypajbHHMX 4YHCIA HA3HMBAIOTHCS «APYKHIMH», SKIIO KOKHE 3 HHX JIOPIBHIOE
CyMi [iJIbHHKIB IHIIOrO 3a BHHSATKOM caMoro 4mcia. JlaHo HatypanbHi uucina a i b.
BuzHaunt (QyHKIII0 OOYMCICHHS CYMHU AiIJIbHUKIB JOBLUILHOTO HATYPAIbHOTO YH-Clia
Ta 3a JONOMOrol Hel 3’sCyBaTH, 4M € 3ajJaHi 4ucia JpyxkHiMu. [Ipukinamu mnap
IpyxHix gucen: 2201284, 11841 1210, 2620 1 2924, 5020 1 5564, ...

JlaHo HeHynabOBE MiHCHE YMCIO X Ta N KPYTiB, pajiyc SKUX 3aJaHO IOCIiIOBHICTIO

TeHEPOBaHMX MIMCHUX uucen ail, a2, ..., an (0<ai<x). Busnauutu QyHKmit0 06uwHC-
JICHHS TUTOMII Kpyra 3a 3aJlaHAM DPajiyCcoM Ta 3a JOMOMOrOK Hel 3’sCyBaTH, SKHH 3
3aJlaHMX KPYriB 3aiiMae HAWOIIbIIY TOBEPXHIO.

Jano mitichi uncna a i b. 3uaitti: at+b, a-b, a-b ta a/b, susHaunBnm dyuxmiro Calc(x,
Y,0p) [Tl BAKOHAHHS Bi/ITOBIAHOI OMepartii Op Hal [BOMa JOBiIEHUMHE

yrcnamu. Oneparii 3a1aTy BiIIOBI THUMU CUMBOJILHIMH KOHCTAHTaMH.

Jano HaTypanbHi gucia N, K, M Ta MOCIiZ0BHICTS HATYPATIBHUX YHCENT a1, a2, ..., an.
Buznauntu (yHKLIIO 3’SCyBaHHS KPaTHOCTI/HEKPATHOCTI HATYpaJIbHHX 4YHCEN Ta 3a
JIOTIOMOTOF0 Hel TopaxyBaTH KiJbKIiCTh WIIEHIB 3a/JaHOi IMOCITiIOBHOCTI, Kpar-Hux K i
HEKpaTHUX M.

JlaHo reHepoBaHI HEHYJIbOBI HAaTypaibHi umciaa @, b i ¢. BusHauntn QyHKIito 3Ha-
XOIDKEHHSI OCTaHHBOI IIM(PH NOBUIBHOIO HATYPaJILHOI'O YHCIIA Ta 32 JONOMOTOK Hel
009HCIUTH TOOYTOK OCTaHHIX HU(P TeHEPOBAaHUX YHCET.

Jlano HeHyabpOBI HaTypaibHi uwcna a, b i ¢. BusHaunté (yHKINIO 3HAXOMKEHHS
neprroi MUppy JOBUIHPHOTO HATYpPANBHOI'O YHCIA Ta 32 JOTIOMOTOI0 HEl OOYHCINTH
CyMy nepmux Oudp 3aaHuX YUCe.

Iano miticae gucio a. Busnauwnty ¢yukiito MyEXp(X, ) 3HaXOKEHHS TIPUOITH3-

HOTO 3HAYeHHs e* 1 X X2 2! X3 3! ... 3 TouHiCcTIO Ta 3a JIOIIOMOI0I0 Hel

oGunciuTh 3HaueHns e s 10 k k=1, 2, ..., 5). lopiBHsATH OTpHMaHi 3HA-IEHHS 3
pe3yIbTaToOM 3aCTOCYBaHHS BiJOBiHOI 0i10mioTeyHOl PyHKI.

Hano nificee uyncio a. Busuauntu dyrkuio MySin( X, ) 3HAXOmKEHHsI TpHOIN3-
HOro 3HaueHHs sin(X) X x%¥ 31 Y51 ... 3 tounictio Ta 3a JIOTIOMOTOF0 HEi OOYUCITUTH

3Ha4yeHHs sin(a) wrs 10 K (k=1, 2, ,| 5|) [opiBHsATH OTpUMaHi
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3HAYEHHS 3 PE3yJIbTaTOM 3aCTOCYBAaHHs BiJIOBiIHOI Oi6mioTednol QyHKII.
22. TaHo miticue yncio a. BusHauutu Gyskuito MyCos( X, ) 3HaX0KeHHs TpUOIN3-

HOro 3Ha4yeHHs cos(x) 1 x2' 21 x4 41 ... 5 tounictio 1a 3a JTOTTIOMOT'OF0 Hel 00YHCITUTH

3Ha4eHHs cos(a) At 10 K (k=1, 2, j j), [opiBHsATH OTpUMaHi
3HAYCHHS 3 PE3YJITATOM 3aCTOCYBAHHS BiIOBIIHOT 010J1i0TEYHOT (YHKITIT.
23. JlaHo mifiche yncio a. Busnauutu ¢yukiito Arctg ( X,K ) 3HaxomkeHHs nprOIn3-

Horo 3HaueHHs arctg(x) X x°/3 x°'5 ... 3 ypaxyBaHHaM K TepIix dieHiB 3a1aHOrO
pAAY Ta 3a JOIIOMOT'OFO Hel 00YMCITUTH 3HaueHHs arctg(a) . KibKicTh 3HAYYIUX YICHIB
psany BBecTh 3 KiaBiaTypu. [lOpiBHSTH OTpUMaHe 3HAYEHHS 3 PE3YJIbTATOM
3aCTOCYBaHHS BiINOBIIHOT 0i0mioTeyHol QyHKII.

24. [1aHo mi¥icHe YHUCIIO a. BI/I3Ha/LH/ITI/I ¢dvakmiro Ln(X,K ) 3HaX0KEHHS TPHOITU3HOTO

spavenns In(1 X) X Xx2'2 x3'3 .3 ypaxysannsam K mepmmx uieHis 3aa-
HOT'O PsIy Ta 3a IoNoMOororo Hel o0unciinTy 3HaueHHs In(a) . Kinbkicts 3HaUymmx
YJIEHIB PsIy BBECTH 3 KiaBiaTypH. [IOpiBHATH OTpUMaHe 3HaYEHHS 3 PE3yJIbTaTOM

3aCTOCYBaHHS BiJIIOBIIHOI 010J1i0TEYHOT QyHKIIIT.

25. JlaHO HEHyJbOBE IiMCHE YHCIO X, L0 3a[a€ pajiyc IMEBHOro Kpyra. 3HAWTH ILIOLLY
JAHOTO Kpyra, BU3HAYMBIIM BiJNOBIAHY (YHKILIIO, B SKIM YHCIO T OOUMCIIOETHCS 3a
noromoror psiay JleiOnina: /41 1/31/5 .. 3 3a7aHo0 TouHicTIo . [lopiBHATH
OTpUMaHe 3HAYeHHS 3 pe3yJbTATOM 3aCTOCYBaHHS BIAMOBigHOI 0i0io-TedHOT
CHMBOJIIYHOI KOHCTaHTH I 7.

Konmponwni 3anumannn:

o Take ¢yHKIIis Ta sKe T MpU3HAYEHHS B IIporpami?

Sxi Buau GyHKIIH Moke MictuTH riporpama C/C++?

[Ilo HeoOXiqHO /Il BAKOPUCTAHHS B MporpamMi (yHKIIT KoprcTyBada?

o Take npoToTwIl, popMaibHi Ta HaKkTHIHI HapameTpu (apryMeHTH) GyHK-11ii?

el A\

5. SIky cTpykTypy Mae (yHKIlisI KOPHUCTyBada, Ta K 3/IHCHIOEThCS B mporpami ii
BHKITUK?

6. Slxuit Tun MoXxyTh MaTH QYHKIIT Ta ix mapamerpu? Lo Take void-dynkuii Ta void-
mapameTpu?

7. Slka ¢GyHKIS Ha3MBAETHCS PEKYPCHBHOKO Ta SIKI BUMOTH JUIsl 1i BUKOPHCTAHHS B
mporpami?

11. JJabopaTopua poborta Ne9.
PoGoTa 3 0fHOBUMipHUMH YHCIOBUMH MaCHBaAMU

Mema pobomu: 03HaHOMJIEHHS 31 CTPYKTYpaMH [aHWX, 30KpeMa 3 OIHOBHMI-
PHHMH YHCIOBHMH MacuBaMH (BEKTOpaMmHM), HAaOYTTS HAaBUYOK POOOTH 3 UYHCIOBHUMH
MacuBamHu y nporpamax C/C++.
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Teopemuuni ocnogu.

Y macuBax 00’€IHYIOTBCS €IEMEHTH OJHOTO THITy. EjleMeHTH MacuBy po3Ta-
IIOBYIOTBCS y TTaM’SITi TIOCJIIIOBHO, MOYWHAIOYH 3 MEPILIOro eIeMEHTY (IepIinii ee-MeHT
mae iumgexc 0) .

OCKITbKH TIepIIni 1HAEKC MacuBY 3aBXKIH JOPIBHIOE HYIIO, TO sl Oyab-sSKOro
OTOJIOIIEHHS Ha 3pa30K:

t name[n];

Jic t — TUI TaHWX, TPUITYCTUMI 3HAYCHHS 1HJICKCIB 3HAXOMATHCS y nmiama3oHi Bix 0 go n—1.
BukopucTaHHs iHICKCY 32 MEKaMH IIbOT0 JTiala30Hy MPHU3BEAE 10 3BEPHEHB 10 o0nacTeit
maMm’sITi, 110 HE HaJeKaTh MACHBY.

OTxe AJsl OTONIOIIEHHS] MAacHBY HEOOXiJHO OTOJIOCHTH 3MiHHY (iM’sl MacHBy) Ta
JIOZIATH CIIIJIOM y KBaJpaTHUX IYKKaX IiJ€ YKUCI0, KOTpe Oyae BH3HAYaTH KiJIb-KiCTh
eneMeHTiB y MacuBi. Hanpukmnaz, oronomeHHs:

int m[100];

BU3HAYa€ MacHUB Ha iM’s m, 3qaTHUi1 30epiratu 1o 100 3HaueHs My int.
TunoBi NpUKIaaM OrOIOMIECHHS BUIIE3TalaHOTO MACHBY:

#define MAX 100

int mM[MAX];
abo

const max=100;

int m[max];

Abu copmyBaTH BUpa3, 1110 MA€ BIHOIICHHS 0 KOHKPETHOTO E€IEMEHTY Ma-CHBY,
HEOOXiTHO Tichsl IMEHI MacHBY 3a3HAYMTH I1HIEKC IbOTO ejeMeHTy (y KBaJIpaT-HUX
IyXKax). Y [KOCTi iHIeKCy Mae OyTw Iinuii BHpa3 — KOHCTaHTa, 3MiHHA, PE3ylb-TaT
¢yskii Tomo. Hanmpuknan, omnepaTtop:

m[5]=55;

MIPUCBOIOE 3HAUEHHS 55 MIOCTOMY €1EMEHTY MacuBy m.

ITocnimoBHMIA AOCTYH MO0 AEKINIBKOX ENEMEHTIB MACHBY 3IIHCHIOETBCA 3a JO-
MOMOTOI0 [HKIIYHAX anropuTMmiB. Hampuknan, ©HacTymHmi (parMeHT MporpaMu
MPUCBOIOE HYJIb 3HAYCHHSM TEPIINX N EJIEMEHTIB MACHUBY:

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

OroJomeHHs MacHBiB MOXYTh OyTH TI00aIbHUMH 1 JOKAJIFHUMH. SIKIIO 3MiHHA-
MacHB — IJI00aibHa, TO €JICMEHTH MACHBY aBTOMATHYIHO iHIMIaNi3yIOThCSA HY-JSIMH. SIKIIO
’K MacHB JIOKQIBbHUH y QYHKIIIT, TO HOro 3HAYEeHHS € Herepea0adyBaHu-
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MU 1 TOTpeOyIOTh iHiIiami3armii.
Jis imimiamizamii HeoOXiTHO OTr'OJOCHTH MAacHB (K 3a3BHYaii), MICIsA YOro y
¢birypHHX Iy)XKKax 3anmcatd (depe3 KOMY) CIIMCOK 3HaueHb KOHCTaHT. Hampukian,
OTOJIOIIEHHS:

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

CTBOPIOE MACHB i3 JECATH IUIMX 3HAYCHb Ha iM’S M 1 MOCTIJOBHO MPUCBOIOE 3HAYCH-HS
Bix 0 10 9 xoxxHOMY enemMeHTy MacuBy Bix m[0] no m[9].
MoxHa IepenucaTi po3TJISTHYTE OrOJIONICHHS HACTYITHAM YHHOM:

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

VY TakoMy pa3i NMOPOXKHI KBaJpaTHI AYXKKH JO3BOJISIOTH KOMITUIATOPY aBTOMa-
TUYHO BU3HAYATH TOYHHUI PO3MIp mam’sTi, HeoOXiqHUI Ui 30epiraHHs nepepaxoBa-HHUX
€JIEMEHTIB.

[Tpu siBHOMY 3aBJIaHHI pO3Mipy MacUBY He € 00OB’sI3KOBHM 3aBJIaHHS 3HAUEHb LIS
KOXHOI Mo3uIii MacuBy. Hampukiaz, oroyomeHHs:

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

CTBOPIOE MAacHB 13 JIECSATH LIJIMX 3HAa4YeHb, alie 1HiLliali3ye JMIIe nepil 1’ sTh. 3aBAaHHs
3aliBOi KiJIBKOCTI €JIeMEHTIB y (QIrypHUX AYXKKaX IPU3BOAUTH JI0
TIOMMJIKH KOMITIJISILI.

SIkio m — e iM’st IEBHOTO MacuBY, TO BUpa3 sizeof(m) BU3Hauae yucio OalT, 1o
3aiiMae MacuB m y mam’sti, a sizeof(m[0]) — uucno Gaiit, 1m0 3aliMae ONUH elie-MEHT
MAacHBY.

[Tix yac monepenHbOI iHiMiaMi3aIil MACHBY MOXHA BHKOPUCTOBYBATH sizeof() s
KOPEKTHOTO BU3HAYCHHS YHCIIA SICMCHTIB MACHBY, HAIIPHKITA:

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

A0 He JOMyCTHTH NOAAJBIINX KOpEryBaHb MAacHBY, HEOOXIOHO mepenm Horo
OTOJIOIICHHSM BKa3aTH KIIFOYOBE CJIOBO cONst, HANPHUKIIAT:

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

3a3Buuall MOYATKOBIMH 3HAYCHHSMH MAcHB 3allOBHIOEThCS 3 KiaBiaTypu ado
¢aiiny 3a monmomororo mukiy. Tak, HampuKiIald, HACTYNHHH (parMeHT Nporpamu Je-
MOHCTpY€E 3alOBHEHHS MAaCHBY LUIMX 4YHWcen 3 KiaBiarypu. HakonwdeHHs 3HaueHb
3aBEpPIIYEThCS KOJIM KOPHCTYBaueM BBEJCHO YMCIIO HYJb, 200 KOMM BHUEPNAHO YHC-JIO
koMipok (MAX), monepeHbo BUAIICHE JUIs 30epiraHHs MacHBY AUPEKTHBOIO
#define:
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n=0; /* N — TYUILHUK eIEMEHTIB MacuBy */
do
{

printf("m[%i]=",n);

scanf("%i",&mIn]);
Iwhile((m[n++])&&(n'=MAX));
n=(m[n-1])?n:--n;

MacuBn MoxHa nepenaBatH y (yHKuii kopuctyBaya. Tak, HacTymHa (QYHKIIS
00paxoBye 1 IoBepTaE CyMy 3HaUEHb JISSIKOIO MACHBY JIIHICHUX YMCEIN:

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

}

BuriinkaTi 1110 QyHKIII0 MOXKHA, HANIPUKIIA, HACTYIIHUM YHHOM:
printf("Result=%1f\n",Sum(m,n));

Jie N — KiJIbKICTh €JIEMEHTIB Y MacHBi m.

[Mpu mepenaui MacuBy y (YHKIIIO MEPElaEThCsl HE BMICT MacuBy, a JUIIEe HOro
anpeca (im’st MmacuBy). Lle o3Hauae, 1m0 QyHKIis ornepye Oe3mocepenHpo 3 napameT-poM-
MacuBOM, TOOTO MO)KE 3MIHIOBATH #Oro 3HaueHHs. [l YHUKHEHHS TaKHX 3MiH
BHKOPUCTOBYIOTBCS [TAPaMETPH-KOHCTAHTH, HAIIPUKIIAL!

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

MoxHa TakoX (OpMabHUI MapaMeTp, uepe3 AKUi 3aJa€ThCsS MACHB, OTOJO0-CHTH
AK TOKXYUK, a Ul 3BepTaHHA y (QYHKIII 10 eJeMEeHTIB MacHBY BHKOPHCTOBY-BaTH
OIIepaIIifo po3aapecarii.

3amavya MOMIYKY Y MAacHBi TONATaE y BHU3HAYCHHI HOMEPIB TMEBHHUX EIEMEHTIB
MacuBy abo iX 3Ha4eHb. PO3pI3HAIOTH 3a7adi TOMIYKY B YIOPSAKOBAHOMY Ta HEYIIO-
PAAKOBAaHOMY MacHBaX. B HEymopsAKOBaHOMY MacHBi MOIIYK MOXKHA 3IHCHATH JIN-IIIE 32
JIOTIOMOT OF0 TIEPETJISITy BCHOTO MacHUBY (JIIHIMHUH IMOMTYK). SIKITO MACHB YIIO-PSIKOBAHUN
(BimcoproBaHMii), TO O HHOTO MOXKE€ OYTH 3aCTOCOBAHO CIEIialibHI Me-TOOH IOLIYKY,
HarpuKias, OiHAPHUHA MOMIYK TOIIO.

IlIpuknao 3aedannsn 9.1:

JlaHO HaTypanbHe 4MCIIO N Ta MacHB JiMICHUX 4mcen ai, 82, ..., an. JHAWTH ce-pex
YICHIB MacHBY Take 4ucio (i Horo iHAeKC), IKoMora HaOJIMKeHe /10 CepeTHbOro
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apr(METHYHOTO YCIX €IEMEHTIB MaCHBY. 3asdannsn
(B HACTYmHHX 3a/1a4aX BBEJEHHS KOKHOIO €JIEMEHTY MACHBY 3aBePIIYEThCSI HATHCKAHHSM

Po3eé’a3z0k:

/*9.1*
#include <stdio.h>
#include <conio.h>
#include <math.h>
#define MAX 100
main()
{
float af MAX],X,y,s=0;
unsigned int i,n,k;
printf("n="); scanf("%i",&n);
for(i=0;i<n;i++)
{
printf("a[%i]=",i);
scanf("%f",&a[i]);
s+=a[i];

}
x=fabs(a[0]-s/n);
y=a[0];
k=0;
for(i=1;i<n;i++)
if(x=(fabs(a[i]-s/h)<x))
{

y=a[il;

k=i;
}
printf("Result:%-7.2f\n",s/n);
printf("a[%i]=%-7.2f" k,y);
getch();
return O;

}

Pesynomamu pooomu:

<Enter>, BBe1eHHsI IPUIMHHAETHCS BBeAEHHAM 4dnciaa 0):

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

JlaHO 1Ba JOBUTBHI OMHOBUMIpHI MAaCHBH IUTHX dmcenl M1 1 M2 3 OTHAKOBOKO Ki-
nbkicTio enemeHTiB. CdopmyBatu MacuB M3, eleMEHTaMHU SIKOTO € YHCIA, IO
YTBOPIOIOTHCS 3a popmyioro Ma[i]=M1[i]+M2[i].

3 JOBUILHOTO OJHOBHUMIPHOTO MAacHWBY AiHCHUX uucen M1 chopMyBaTH MacuBH, SKi
CKJIaJalOThCsl: M2 — 3 nomaTHuX, M3 — 3 BiI'€eMHHUX e€JIeMEHTIB M.

3 JIOBITBHOTO OTHOBUMIPHOTO MacHUBY JificHUX uncen M1 chopmyBatu Macus M2, o
CKJIQJIA€ThCS 3 eJIeMEeHTiB M1, OUThIINX 3a cepetHe apupMeTHIHE eJIeMEHTIB

Mi.

VY 10BiTbHOMY OJIHOBUMIPHOMY MAacHBi HATypaldbHUX 4ucen M 3HAWTH Ta BHBEC-TH
nepiry HasiBHY IoOCHifoBHICT uncen @iOoHaydi, TOOTO Taky, L0 3aJ0BOJIBHSE
ymosam: M[i]=1, M[i+1]=1, M[i+2]=M[i]+M[i+1].

3 IBOX AOBUIBHHX OJJHOBHMIpPHMX MacuBIB LUIKX yucen M1 i M2 chopmyBatu ma-

CHB M3, 110 CKIIAJIA€ThCS JIMILE 3 THX SNIEMEHTIB, KOTpl NpUCYTHI 1y M1 1y M.

JaHo nBa IOBUTBHI OMHOBUMIPHI MacuBH LiUX uucen M1 i M2. ChopmyBaT Ma-CHUB
M3, eneMeHTaMU SKOTO € Ti WieHu M2, 10 He IPUCYTHI y M 1.

Hano Hatypanbhe uncio N. ChopMyBaTu MacuB, €IEMEHTaMHU SIKOTO € IUppU Yu-clia
n.

Y OBUIbHOMY OJHOBHUMIPDHOMY MAacHBi iMCHHUX 4ucenl M OOYHCIUTH JIOBKUHY
OCTaHHBOI MOCITIIOBHOCTI, 1110 3a10BObHsAE yMOBI M[i+1]=M[i].

3HaliTH HAWOINBIIMK CHIJBHUI NBHUK VIS €EMEHTIB JIOBUILHOTO OJTHOBUMIip-HOI'O
MAacHUBY LIJIMX YHcel. PekoMeHI0BaHO 3acTOCyBaHHSA aNroputMy EBkmina.

VY [0BUILHOMY OJIHOBUMIPHOMY MacHBI IIUTMX 4ucen M 3HaWTH 1 BUBECTH OCTaH-HIO
TIOCITi TOBHICTh, 110 3310BobHsIE yMOBI M[i+1]=M[i]+1.

VY JOBUIBHOMY OJHOBUMIPHOMY MacHBi IUIMX 4ncedl M 3HAWTH 1 BHUBECTH MeEpIILy
TIOCITi TOBHICTh, 10 3370BOJbHsAE yMOBI M[iI]=M[i+1]+1.

.Y NOBUILHOMY OJHOBHMIPHOMY MAcCHBI I[UTUX YHCEIN TOJBOITH HEMAapHi Ta MOTPO-iTH

MapHi eIEeMEeHTH.

Y IOBiTBPHOMY ONHOBHMIPHOMY MAacCHBiI ITHMX 4mcen M BUAAIUTH E€IIEMEHTH, SKi
MEHIII 3a cepenHe apudmeTndHe edeMeHTiB M. Bu3HaYNTH KiJTBKICTh BUIATCHD.

JlaHO [OBiNBHI ONHOBHMIpPHHMH MacWB IIINMX 4Ymcen M Ta HaTypajdbHEe YHCIO N.
BusnraunTy, KO Taki €, KUTBKICTh Yuced Ny MacuBi M Ta iX iHIEKCH.

JlaHo MOBiNbHI OJHOBUMIPHHI MacHB JIMCHUX dnces M1 Ta aificHi gmcia X Ta y (X<y).
3 macuBy M1 chopmyBaTi MacuB M2, IO CKIIAAAETHCS 3 €NEMEHTIB M1, siki OibImi 3a
YKCIIO X Ta MEHIII 32 YUCIIO Y.

JlaHO NOBiNBHI OJHOBHMIpPHHN MacWB LIMX 4wcen M Ta HaTypailbHe dmcio N. 3
MacuBy M1 chopmyBaTH MacuB M2, IO CKIANA€ThCs 3 CNEMEHTIB M1, sKi He Iopi-
BHIOIOTh 4HCITY N.

JlaHO 1Ba MOBUNBHI OMHOBHUMIpHI MacWBM IIMMX uucen M1 i M2 3 OJHAKOBOKO Ki-
nbKicTio eneMenTiB N. ChopmyBaT MacuB M3, eIIeMEHTaMH SIKOTO € YHCa, 1110
YTBOPIOIOTECS 32 (hopmysioro M3[i]= | M1[i]-M2[n-i-1] | )

JlaHo 11Ba MOBLTBHI OJHOBUMIipPHI MacHUBHU JiHHUX dmcen M1 1 M2 Ta milicHi uncna X iy
(x<y). CdhopmyBaTu MacuB M3, eneMEeHTaMH SIKOTO € Ti wieHu M1, Kotpi Gib-
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1 3a X, Ta Ti WieHn M2, KoTpi MeHmi 3a Y. CrogaTKy po3TairyBaTH eIeMEHTH Ma-
cuBy M1.
19. JTano MOBINBHI OMHOBUMIpPHHN MAacHB IUIHX 4dmcen M Ta HartypaibHe 4mcio N. Y
MacuBi M BUIAIUTH €IEMEHTH, SKi JOPIBHIOIOTH N. BU3HAYNTH KUTBKICTh BHIA-JICHb.

20. TaHO MOBINBHI OMHOBUMIPHHUI MacHB MCHUX Yucen M1 Ta AificHi yncna X Ta y (X<y).
3 macuBy M1 copmyBaTH MacuB M2, B SKOMY 3aMiHEHO HYIISIMH YCi 4HCIla, KOTpi
OibIi 3a X Ta MEHII 3a Y.

21. 3 NOBIIBHOT'O OMHOBHMIPHOTO MAaCHBY IIUIMX ducen M1 chopmyBaTH MacuB M2, 110
CKJIaZIA€ThCS 3 TAKUX €JIEMEHTIB, 110 HE IOBTOPIOBaIMCs y M1.

22.Y NOBUTbHOMY OIHOBHMIPHOMY MACHBI LIJIMX YHCENT BU3HAYUTH SIKHHA 3 CJICMCH-TIB
(MaKCUMaNBbHUI Y1 MiHIMAJIBHUH) 3HAXOANUTHCS OIKYE IO CEPEAMHE MacH-BY.

23. Y NOBUIBHOMY OTHOBUMIPHOMY MAaCHBI LIUTMX YHCEN PO3TAIIyBaTH HA TIOYaTKy MAaCHBY
MiHIMaJIbHUH, @ Ha MpPU KiHII MaKCUMaJbHUI 3a 3HAYCHHSIM EJIIEMEHTH MacuBy, HE
3MIHIOIOYH MOPSIIKY PO3TALTYBAHHS 1HIINX EIIEMEHTIB.

24. JlTaHo NOBINBHI OJJHOBUMIpHHMI MacHB IiHiCHMX uucen M Ta HaTypajibHe 4uciio N. Y
MacuBi M 30UIBIIMTH y N Pa3iB Ti €IEMEHTH, 10 MaIOTh MapHi IMOPSIKOBI HO-MEPHU Ta
MEHIII 3a N aje OuIbIi 3a cepefHe apu(MeTHUHE cepell eeMEHTIB M 3 HemapHUMHU
HOPSAIKOBUMH HOMEpPaMH.

25. JlaHo /1Ba JIOBUIbHI OJIHOBUMIpHI MacHBH LUIMX 4ucen M1 1 M2 Ta HaTypalibHe 4u-CII0
n. ChopmyBatd MacuB HOIHCHUX 4ymcen M3, eJIeMEeHTaMH SKOro € 4YHcena, IIo
yTBOPIOIOTECS 3a (opmymoro M3[i]=M1[i]:M2[i]. EnemenTn, sikux Hemocrae y me-
HILIOMY 32 PO3MipPOM MAacCHBi, BBaXKaTH PIBHUMH .

Konumpononi 3anumanns:

Komu y nporpamax C/C++ 3acTOCOBYIOThCSI MAaCUBU?

Skuii cuHTaKcuc oronomieHHs: MacuBy y C/C++?

o Take po3Mip Ta MmO TaKe PO3MipPHICTH MacHUBY?

Sk MokHa iHimianizyBatu MacuB y C/C++?

Sk 3aificHIOEThCA 1HAEK ALl €TIEeMEHTIB MacHuBY?

Sk 3AiHCHIOETHCS 3BEPTAHHS 10 OKPEMUX EIEMEHTIB MacuBy?

SlKuM 9MHOM MOYKHA OIPAIlbOBYBATH OJIpa3y IEKiJIbKa eeMEHTIB MacHuBy?
Sk 3aifiCHIOEThCS TIepeava i OIPAIfOBaHHS MacHBIB y YHKIIIAX?

Sxe GpopMymroBaHHS 3aa4i MOMTYKY Y MacuBi?

©CoNoUk~wWNE

12. Jlaboparopna po6ora Nel0.
Po6oTa 3 yncJIOBUMH MAaTPULAMU

Mema po6omu:. 03HAHOMIICHHS 31 CTPYKTypaMHt JaHUX, 30KpeMa 3 IBOBHMIip-HIMHU
YHUCIIOBUMH MacuBaMi (MaTPHUISIMH); HAOYTTs HABMYOK POOOTH 3 YMCIOBHMH MATPHISIMH
y mporpamax C/C++.
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Teopemuuni ocnogu.

MacuB moxe MaTH 1Ba abo ¥ Oimpire BuMipiB. Taki MacuBh Ha3WBalOThcs 0Oa-
raTOBUMipHUMH.

Haii0isp11 po3MOBCIOPKEHNM Ha MPAKTHI € BUKOPUCTAHHS IBOBUMIPHHUX Ma-CHBIB
a00 Tak 3BaHUX MaTpHIb. EJIeMEeHTH TakiX MacHBiB 3araM’sITOBYIOTHCS PSIOK 32 PSIIKOM.
MokHa BB@XaTH, IO [BOBUMIpDHHH MacMB € MacHBOM OJHOBHUMIPDHHX MacHBiB
(TiIMacHBiB).

Tax, HarpuKIIa, Micis OrOJIONISHHS Y porpaMi MaTpHIi JIHCHUX YHCEeN:

int x[3][4];

po3ranryBaHHs 11 exeMeHTiB X[1][j] Oyze BiANOBigaTH HACTYIHIH TaONMII:

x[0][0] | x[O][1] |x[O][2] | x[O][3]
X[1][0] | x[1)[1] |x[1][2] | x[1][3]
x[2][0] | x[2]{1] |x[2][2] | [2][3]

Jie TIepIIMi 1HJIeKC 1 € HOMEepOM pslKa, a APYTHil ] — HOMepoM CTOBMIs (1HIEKcallis
KOYXHOT'O 3 BUMIPIB TIOYHHAETHCS 3 HYJIS).

Y mam’sATi KOMIT'IOTepa €NeMEHTH TaKOro MAacHBY PO3TALIyEThC HACTYIHHM
annom: x[0][0], x[0][1], x[O][2], x[O][3]. x[1][0], x[1][1], x[1][2]. x[1][3], x[2][Cl,
x[2][1], x[2][2], x[2][3] 1 3atimaroTh 24 (12X2) Ga#T mam’sTi.

IninianizyBaTH Takuii MACUB MOXKHA 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};
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}
+

nie, Hanpukian, supas x| 1][2] BimnoBigae 3HaueHH0 1.2.

Jo pedi, B OroiomeHHi 0araTOBUMIPHOTO MAaCHBY IO3BOJSIETHCS 3alIUIIATH
MOPOKHIMH TIEPIITi KBaAPATHI AY>KKH, TOOTO OIMYCKATH PO3MIPHICTh HalicTapIIoro BUMIpy,
HaIPUKIIJ:

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};

Y mpoMy BHMAAKY KITBKICTh PSAKIB MATpHIl OOYHMCIIOETHCS SK YacTKa BiJ IUTCHHS
KUTBKOCTI aHuX (y JaHOMY TPHUKIAMl iX JBaHAIIATH) HA BIJOMY KiJIbKiCTh €JIEMEHTIB Y
KOXXHOMY PSIIKY MaTpHLi (Y JAaHOMY NPUKJIAMl — YOTHPH).

Matpuns Moxe CKIaJaTHCS 3 OAHOTO psjka, abo 3 OIHOr'O CTOBIMIl, a00 Ha-BiTh
MAaTH JIUIIE OIMH eJIeMEHT. B ocTaHHROMY BUIIAIKY OTOJIONICHHS Ta iHiIiami3a-
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Hiﬂ ManI/IHi MOXC BUTTIAAATH, HAIPUKIIAJA, HACTYITHUM YUHOM:
int x[1][1]={100};

Jnst mocTymy /10 el1eMeHTIB 0araTOBUMipHOTO MacHBY 3aCTOCOBYETBCS KJlacH-uHa
iHgekcHa (hopMa 3BEpTaHHs, TOOTO BKAa3aBIIM B OKPEMHUX KBAJAPATHHUX IY)KKAX 3HAUCHHS
IHICKCY JUTSI KOOKHOTO 3 BUMIpiB, HATIPUKIIA:

x[1][2]=(a+b)/c;
abo
inti,jn=3,m=4;
for(i=0;i<n;i++)
for(j=0;j<m;j++) printf("%f " X[i1[j]);

B ocraHHbOMY NpUKIaJAi PO3MNISIHYTO KOJA BHUBEICHHS Ha €KpaH [BaHAJUATH AIHCHUX
YHCeN — eJIEMEHTIB JIBOBUMiPHOTO MaCHBY.

Sk Bke 3a3Havanocs, NMpu NepeAadi MacuBy y (QYHKIIIO TMEpPeAacTbcsi HE BMICT
MacuBy, a JIMIIEe Horo anpeca (imM’s MacHBy).

st mepenavi 6araTOBUMIPHOTO MacuBY Yy SIKOCTi apryMeHTy (yHkuii HeoO-XiqHO
3a[aTu MiHIMYM iH(pOpMAIIii, Z0CTATHBOI ISl IEPETBOPEHHSI 1HJEKCHUX BUPA-3iB B a/IpecH
nam’siTi. 30kpema sl IBOBUMIPHOIO MAacUBY JOCTaTHbO HEPEAATH Ki-JIbKICTh CTOBIILIIB
abM KOMIIJISATOpP 3MIT CaMOCTIHHO OOYMCIHMTH aJpPECH EIEMEHTIB Ha MOYaTKy KOXHOI'O
psaxa.

Busnauumo, Hampukian, cuMBoniuHi koHcranTh ROWS 1 COLS, mo 3anatorh
KUIBKICTB PSJIKIB Ta CTOBOIIB BiJIIOBIIHO Y IBOBUMIPHOMY MacHBI:

#define ROWS 5
#define COLS 8

Tenep MO)XKHA OTOJIOCHTH, HANPHKIAL, HACTYMHY (yHKIiIF0 AnyFn() 3 MacuBoM y SKOCTi
napamMerpa:

void AnyFn(int datalROWS][COLS]);
MoxHa HaBiTh HE 3a3HAYATH KUIBKICTh PSIKIB:

void AnyFn(int data[][COLS]);

B 000x BUmMagKax KOMIIIATOP IepeTBOPUTH Bupa3 data[n][m] B ampecy.

AOu opranizyBaTu mepeiady B OIHY M Ty X caMy (YHKIIIO MacuBiB 3 Pi3HOO
KIJIBKICTIO PSAKIB HEOOXiTHO B OTOJNOMICHHI (YHKI] 3a3HAaYNTH JONATKOBHH mapa-Merp,
HaINpPUKIAI:

long Sum(int data[][COLS],int numRows);
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Tyt napamerp numRows noBigomisie GyHkIii AnyFn(), cKinbkn psAKiB MICTUTH Ma-CHB
data. I'mobanpha koncranta COLS, sk i paninte, iHpopMye KOMIUIATOp 1 PyHK-1IiFO0 TIPO
KUTBKICTh CTOBIIIIB B OJTHOMY PSIIKY.
Tak, HacTynmHa (yHKIiST 00paxoBye i MoBepTae CyMy 3HAU€Hb JIESKOTO JIBOBH-
MipHOTO MacHBY LJINX YHCEN:

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;

}

Buknukaty 1m0 (yHKIII0 MOXKHA Teriep Ui ABOBUMIPHUX MacHBIB 3 PI3HOIO KUIBKIC-TIO
PAIKIB, HANPUKIIA, HACTYITHUM YHHOM:

printf("Result1=%li\n",Sum(matrix1,n1));
printf("Result2=%]li",Sum(matrix2,n2));

ne nl i n2 — BiANMOBiJHA KUIBKICTh PAJKIB Y ABOBHUMIPHMX MacuBax matrix]l i matrix2,
TIOTIEPEIHBO OTOJIOIICHNX, HATIPUKIIA, HACTYITHAM YHHOM:

#define COLS 8

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

Matpwuri T0BOJIi 9acTO 3aCTOCOBYIOTHCS Y MaTEMATHUIIl, OCOOJIMBO TIi/T 9ac PO3B’SI3KY
3a/1a4, 110 MICTATh CUCTEMH alreOpaiuHux Ta qudepeHiiHuX piBHSIHb.

Ilpuxnao 3ae0anns 10.1:

JaHOo HaTypambpHI 4Wcia N Ta M, MO0 BHU3HAYAIOTH BIIOBIAHO YHCIO PSAIKIB Ta
CTOBIIIIB y NeAKil 3amaHiil MATpUIl MIHCHAX Yrcel. 3HAWTH cepell WICHIB Ii€l MaT-pHUIll
MaKCHMAaJIbHHI 32 a0COMIOTHUM 3HAYEHHSM €IIEMEHT Ta 3aMIHUTH HUM KYTOBI IEMEHTH.

Po36’a30k:

/* 10.1 */ #include
<stdio.h> #include
<conio.h> #include
<math.h> #define
ROWS 10 #define
COLS 10
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main()

{

float matrixfROWS][COLS],a;
unsigned int i,j,n,m;
printf("n="

scanf("%i",&n);

printf(*m="

scanf("%i",&m);
for(i=0;i<n;i++)

¥

for(j=0;j<m;j++)
{
printf("'m[%i][%i]=",i,j);
scanf("%f",&matrix[i][j]);
if((") &&(i==})) a=matrix[i][j];
else if(fabs(matrix[i][j])>fabs(a)) a=matrix[i][j];
}
printf(""max=|%f\n",a);
printf("Source matrix:\n");
for(i=0;i<n;i++)
{
for(j=0;j<m;j++) printf("%5.0f", matrix[i][j]);
printf("\n");

matrix[0][0]=matrix[0][m-1]=matrix[n—1][0]=matrix[n-1][m-1]=a;
printf("Destination matrix:\n");
for(i=0;i<n;i++)
{
for(j=0;j<m;j++) printf("%5.0f",matrix[i][j1);
printf("\n");

}
getch();
return O;
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Pezynomamu pooomu:

- =10] x|
n=3 -
n=4 :j
n[8][8]=12.7
m[8][1]=16.34
n[8][2]=-99
n[8][3]=34.99
m[1][8]=5
m[1][1]=16.897
m[1][2]=-40.6
n[1][3]=1
m[2][8]=55.5
m[2][1]=4-56
n[2][2]=7
m[2][3]=88
max=|-99.600000|
Source matrix:

13 186 -99 35

5 17 -1 1

56 5 7 88
Destination matrix:

-99 18 -99 -99

5 17 -1 1
-99 5 7 -99

=
2| 2z

3aseoanmns:

1. JlaHO HaTypaJibHI yKcia N Ta M, 110 BU3HAYAIOTH BiJINOBIIHO KiBKICTh PSJIKIB Ta

CTOBIILIB Y JIesIKiit 3ajaHili MaTpHIIl AIMCHUX YKces. 3HANTH cepell WICHIB i€l
MaTpHIli MAaKCUMaJIbHUI 32 a0COMIOTHUM 3HAUYEHHSM €JIEMEHT Ta 3aMIHUTH HUM
€IIEMEHTH TIePIIIOTO CTOBIIIIS.

. JaHo HaTypanmpHi yncia N Ta M, M0 BU3HAYAIOTH BIAMIOBITHO KUTBKICTH PSAKIB Ta

CTOBIIIIB Yy AeSAKiN 3aJaHii MAaTPUII JiACHUX YrceN. 3HAUTH cepell WICHIB i€l
MAaTpUIl MiHIMAIBHUH 32 aOCOMOTHIM 3HAYCHHSM €JIEMEHT Ta 3aMiHUTH HUM
€IIEMEHTH OCTaHHBOTO PSJIKA.

. JaHo HaTypanmpHi yucia N Ta M, M0 BU3HAYAIOTH BiAMOBITHO KUTBKICTh PSAKIB T

CTOBIIIIB Yy JeSAKiN 3aJaHii MATPHII JIHCHUX YHCEI, a TAKOX JOBLIbHE JifiCHE
YUCIIO X. 3HAHTH cepelt WICHIB 1€l MaTpHIli yci, OiIbII 3a X, eJIEMEHTH Ta TXHi
1HIEKCH.

. JaHo HaTypanmpHi yucia N Ta M, M0 BU3HAYAIOTH BiAMOBITHO KUTBKICTh PSAKIB T

CTOBIIIIIB Yy JeSAKiN 3aaHiif MAaTPUIIi JIHCHUX YHCEI, a TAKOXK TEHEPOBaHE NIHCHE
4ucno X. 3HaWTH cepel] WISHIB L€l MaTpHIl yci, MEHIII 3a X, eIeMEHTH Ta IXHIO

cyMmy.

. JaHo HaTypampHi yncia N Ta M, M0 BU3HAYAIOTH BIATIOBITHO KIIBKIiCTh PSIKIB Ta

CTOBIILIB Y JIesIKii 3aqanHiii MaTpHIi AIMCHNX Ynces. 3HANUTH epUMeTp IIi€i Mat-
puni (CyMy eJIEeMEHTIB MepIIoro Ta OCTAHHBOT'O CTOBIIIIB Ta PSAKIB).

. JaHo HaTypanmpHI yncia N Ta M, M0 BU3HAYAIOTH BiATIOBITHO KUTEKIiCTh PSIKIB Ta

CTOBIIIIIB Yy JESAKiN 3aaHii MAaTPUIIi TIHCHUX YHCEI, a TAKOXK TEHEPOBaHE JIIHCHE
YUCIIO X. 3aMIHUTH YUCIIOM X YCi €JIEeMEHTH, [0 3HAXOIAThCS HA TIEPUMETPI ITi€T
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MaTpHi (€IeMEeHTH NEPIIOro Ta OCTAHHBOTO CTOBIILIB Ta PS/IKIB).

JlaHo HaTypajpHE YHCIO N, MO0 BU3HAYAE KIBKICTh PSIKIB Ta CTOBIIIB Y JCSKii
TeHepOBaHIM KBaJpaTHI MaTpumi MIHCHUX Ywcen. 3HaWTH clif (CyMy eJIeMEHTIB
TOJIOBHOI JiaroHaTi) ITi€l MaTpHIIi.

JlaHo HaTypaibHe 4YHCIO N, 10 BHU3HAYa€ KiJbKICTh PSAAKIB Ta CTOBMLIB Y JAESKii
TCHEPOBaHIN KBaJpaTHIAH MaTpUIll JTIHCHUX 4YHCEN. 3HAWTH JOOYTOK EJICMCHTIB
TOJIOBHOI Ta MOOIYHOT JTiarOHAaJICH ITi€] MATPHIIL.

Jlano HaTypasbHI yucia N Ta M, OO0 BU3HAYAIOTH BiIMOBIMHO KUIBKICTh PSIKIB Ta
CTOBIIIIB Y ACAKUX TCHEPOBAHUX MATPHIIIX HATypalbHUX uucen M1 i M2. OTpu-mMati
MaTpHIIO M3 IUISXOM J0aBaHHs MaTpulb M1 i Mo.

JlaHo HaTypajbHe 4YHMCIO N, 10 BU3HAYa€ KiJBbKICTh PSAAKIB Ta CTOBIMIIB Y JESKIH
3a]aHii KBaApaTHiii Marpuii winmux uucen M1. BukoHaTn TpaHCHOHYBaHHS i€l
MaTpHIi y MaTpuIto M2, TOOTO ps/AKA MAaTpHUL 3pOOUTH CTOBIISIMH 1 HABIAKH.

JlaHo HaTypaibHe 4YHCIO N, 10 BU3HAYA€ KiJbKICTh PSAKIB Ta CTOBIILIB y IEsKii
TeHepOoBaHii KBajJpaTHiil MaTpHili AiMCHUX uucen. [lepecTaBUTH MiCLsSIMU eneMe-HTH
TOJIOBHOI Ta MOOIYHOT [IiaroHajIeH Iiel MaTPHII.

JlaHo HaTypasbHI YMcia N Ta M, M0 BU3HAYAIOTH BIAINOBIAHO KiJBKICTh PSAKIB Ta
CTOBINIIB y JesKii 3amaHiii MaTpuui AiicHuX uucen M1. OtpumaTtu MaTpumo M2
LISIXOM 00epTaHHs MaTpuili M1 Ha 90° 3a TOIMHHUKOBOIO CTPIJIKOIO.

JlaHo HaTypaspHiI Yucia N Ta M, 0 BU3HAYAIOTH BIAINOBIAHO KiJBKICTh PSAIKIB Ta
CTOBILIB y JesKiil 3aaaHiii MaTpuii AificHuX uucen M1. OtpumaTtu MaTpumo M2
LISIXOM 00epTaHHs MaTpuili M1 Ha 90° NPOTH TOJIMHHUKOBOIO CTPIJIKH.

JlaHo HaTypasipHiI YMcia N Ta M, 0 BU3HAYAIOTH BIAINOBIAHO KiJBKICTh PSAKIB Ta
CTOBINIIB y JAesKii 3aaaHiii MaTpuii aificHux wucen M1. OTpumaTu MaTpumo M2
LIISIXOM 00epTaHHs MaTpuili M1 Ha 180°.

JlaHo HaTypayibHe YHCIO N, 10 BU3HAYAE KIJBbKICTh PSAKIB Ta CTOBIMIIB Y JESKIi
reHepoBaHii KBajpaTHI MaTpuii 1imux uucen M1. Otpumartu marpuio M2, psa-
KaMH SIKOIO € TOJIOBHA Ta MMOOIYHA JiaroHam MaTpuil M1.

JlaHo HaTypajpHE YHCIO N, M0 BU3HAYA€ KINBKICTh PSIKIB Ta CTOBIIIB Y AESKii
3amaHill KBaApaTHId Matpumi AificHux umcen M1. Otpumartu MaTpuio M2, cToBO-
LSIMU SIKOIO € TTO0IYHA Ta TOJIOBHA JiaroHaji MaTpwuii M1.

JlaHo HaTypajpHE YHCIO N, M0 BU3HAYA€ KIIBKICTh PSIKIB Ta CTOBIIIB Y AEAKiH
3amaHiil KBaZpaTHIM MaTpWIll MiINX dYucen. llepecTaBUTH MicCIIMH TOJOBHY Ta
MOOIYHY [iaroHai i€l MaTPHIIL.

Jlano HaTypampHI yucia N Ta M, o0 BU3HAYAIOThH BIiAIIOBIMHO KUTBKICTH PAIKIB Ta
CTOBIIIIB Y IeSKiN 3a/laHiil MATPHIIl MUTHX YHCEN, a TAKOX TeHEPOBaHE I[iJIe YHC-JIO X.
3aMiHATH HyJIeM eJIEMEHTH i€l MaTpPHIIi, 0 AOPIBHIOIOTH X (AKIIO TaKi €).

JaHo HaTypambpHI Ymcia N Ta M, MO BU3HAYAIOTH BiAMOBITHO KUTBKICTH PSIIKIB Ta
CTOBINIIB y NESAKIH 3aMaHiii MaTpWIl MIHCHUX Ymcen M1, a TaKoX TEeHEpOBaHE Ha-
TypasbHe 9ucio X. OTpuMaTu MaTpHuIlo M2 IUIIXOM MHOKEHHS M1 Ha cKajsp X.
Jlano HaTypanbpHi yucima N Ta M, o0 BU3HAYAIOThH BIiAIOBIMHO KUTBKICTH PAIKIB Ta
CTOBNIIB y JesKii reHepoBaHi Matpumi nificHux uwmcen. [lepectaButH MicipsiMu
TIepIIUiA 1 OCTAaHHIN PSAAKH 1€l MaTpHIL.

Jlano HaTypanbHI yucia N Ta M, OO0 BU3HAYAIOThH BIiAIOBIMHO KUTBKICTH PSAIKIB Ta
CTOBIIIIB Yy ACSKIH 3a/IaHii MATPUIIl MIACHUX Y¥cel. 3HAUTH Cepell WICHIB i€l

22,

23.

24,

25.
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MaTpHILli MiHIMaJIbHUH 32 3HAUCHHSM €JIEMEHT Ta BUBECTH PSIJIOK 3HAUCHB, B SIKO-MY
BiH 3HaXOUTHCS.

JlaHo HaTypasbHI 4mciaa N Ta M, 0 BU3HAYAIOTHh BIAIMOBIMHO KIMBKICTh PSAIKIB Ta
CTOBIILIB Y JEsKii TeHepOBaHii MaTPUIll HaTypaJbHUX YUCEN. 3HAWTH cepes die-HiB
i€l MaTpHIi MaKCUMaJIbHAN 32 3HAUEHHSIM €JIEeMEHT Ta BUBECTU CTOBIIELb 3HAUYEHb, B
SIKOMY BiH 3HaXOAUTHCS.

Jano HaTypaiibHEe 4HCIO N, IO BU3HAYA€ KiIBKICTh PSAKIB Ta CTOBIMIIB Yy JESKil
3a/IaHill KBaJIpaTHIN MaTpUIll IUIMX YHCEN, a TaKOX TEHEPOBAaHE IIJIE YHCIO X.
3’scyBaTH, UM € cepel AiarOHaJbHUX CIEMEHTIB IIi€1 MATPHIl YUCIO X Ta BU3HA-UUTH
HOro iHAeKCH.

JaHo HaTypasibHEe 4HCiO N, IO BU3HAYA€ KiIBKICTh PAAKIB Ta CTOBMIIB Yy JESKil
3ajaHiit KBaJpaTHil MaTpuIll JIHCHUX YKCeN, Ta HATypaibHe 9nucio X (X<n). Bu-Bectn
CIOYATKY PSJIOK, a IIOTIM CTOBIELb 3HAYEHb 3 HOMEPOM X.

JaHo HaTypanbHi yHMcia N Ta M, 110 BU3HAYAIOTH BIAMOBIIHO KUIBKICTH PSAAKIB Ta
CTOBIILIB y €Kil TeHepOBaHii MAaTpHIll AIMCHUX YHCEN, a TAKOX JOBUIbHE Jiiic-He
YHCIIO X. 3aMiHUTH YMCIIOM X YCi €IEMEHTH, 32 BUKIIOUEHHSM EIIEMEHTIB NIe-pUMeTpy
(e7eMeHTIB MepIIOro Ta OCTAHHBOT'O CTOBIIIIB Ta PSJIKIB) Hi€l MATPHIIL.

Konmponwhi 3anumannsn:

SIkuii MacuB BBaXKaeThcsi 0araToBUMipHUM?

[ITo Take yncnoBa MaTpHUIL?

SIkuii cHHTaKCHC OroJiolIeHHs ObaratoBumipHoro macusy y C/C++?

Sk 30epiratoThbesi eJIeMEHTH 0araTOBUMIPHOIO MAacHBY 1 SIKUW OOCST TaM’sITi BOHH

3aliMaroTh?

Sk 3A1HCHIOETBCS 1HIEKCAllis eIEMEHTIB 0araToBUMipHOTO MacHBY?

SIkuM 9YMHOM MOJKHA iHIlami3yBaTi 6araroBuMipHuii macuB y C/C++?

7. SlkuM YHMHOM MOXYTh ONpAIbOBYBATUCS OaraTOBUMIpHI MAacHUBH Y TMporpamax
C/CH++?

8. Sk 3milCHIOETHCS Mepeaya 1 onpaioBaHHs 0AraTOBUMIPHUX MACHUBIB Y QYHK-IisIX?

el N

oo

9. HageniTh NpuKIIaaM IPAKTUYHOTO 3aCTOCYBAHHS 0AraTOBUMIPHHX MACHBIB.

13. JIabopaTopHa podota Nell.
Peanizanisi aIropuTMiB COpTyBaHHSI MaCHBIB

Mema_podomu. yIOCKOHATIOBAaHHA HABHYOK POOOTH 3 OJHOBHMIpPHUMH YHC-

JOBUMM MacCHBaMH;, HaOyTTS HaBHYOK pPO3B 53Ky 3a/4ad i3 3aCTOCYBAHHSIM IPSIMHUX
(emeMeHTapHIX) METO/IB COPTYBaHHS MacHBiB y porpamax C/C++.

Teopemuuni ochosu.

IIpn pobGori 3 MacuBamMH HaWOINBII PO3MOBCIOPKEHUMH € 3aj[adi COPTYBaHHS

(ynopsiakyBaHHS).

ITim wac po3B’s3Ky 3aadi COPTYBaHHS 3a3BHYail BHCYBA€ThCS BHMOra MiHIMa-

JIbHOI'O BUKOPHUCTOBYBAaHHS J10JIaTKOBOI HaM’HTi, 110 HE MPUITYCKA€ 3aCTOCYBAHHA
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JIONATKOBUX (DOTIOMDKHHMX) MAacuBiB. YTIOpS/IKYBaHHS MacHBY — L€ 3MiHA HOPSAKY
pO3TalIyBaHHS HOro eleMEHTIB 3a TIEBHUM KpuTepieM. Hampukiaz, B YHCIOBOMY Ma-CHBI
e MoXxe OyTH YMOPSIKYBaHHS €JIEMEHTIB 3a 3pOCTaHHSAM 3Ha4yeHb abo 3a Cra-JaHH:IM,
JUTSl CHMBOJIBHOTO MacHBY — LIe PO3TAIllyBaHHs €JIEMEHTIB 3a a0ETKOO TOIIIO.

Jlnst OWiHKM MIBHUAKOJII Pi3HUX alrOPUTMIB COPTYBaHHS, BHUKOPHCTOBYIOTH, SIK
TIPaBUIIO, /IBA TIOKA3HUKHU — KUTBKICTh IPUCBOEHD Ta KUTBKICTH TIOPiBHSHB.

Bci Meromu copTyBaHHS MOXHA TIOAITUTHA Ha JIBI BETHKI TPYymH — IpsiMi (ene-
MEHTapHi) Ta nomimeHi (YI0CKOHaIeH]) METOH.

[psiMi MeTOAM COPTYBaHHS IO MPUHIMUIY, SKHHA JIGKHTH B OCHOBI METOAY, TO-
TUJISIFOTBCS Ha TPH T ATPYIIN:

— COPTYBaHHS BCTaBKOKO (BKITFOUCHHSIM);
— COpPTYBaHHsI BUOOPOM (BHIIJICHHSIM);
— copTyBaHHsI 0OMiHOM («Oyab0OaIIKOBE)» COPTYBaHHS).

[MominmieHi METOIM COPTYBaHHS IPYHTYIOTHCS Ha THX CAMHX MPHUHIMIAX, IO i
npsiMi, ajle BUKOPHCTOBYIOTH JIESIKI OpUTIHAJIBHI MaTeMaTW4Hi iel JUIs TPUCKOPEHHS
npouecy copryBanHs. Cepel YIOCKOHAJIGHMX METOAIB COPTYBaHHS Haiuacrilie BH-
KOPHUCTOBYIOThCSI MeTomu Xoapa, Illennma, mipamimambHe cOpTyBaHHS (3a JOTIOMOTOIO
JiepeBa), METOJ] 3JTUTTS TOIIIO.

[psiMi MeToaM HA MPAKTHUII BUKOPUCTOBYIOTHCS Iy’Ke Piiko, 00 MalOTh BiJHO-CHO
HU3BKY IJ.IBI/II(KO)IiIO. O)IHaK BOHM BJaajiIo iJ'IIOCprTOTI) CyTb 3aCHOBAaHHMX Ha HHUX
nominumeHux MeroniB. OkpiM TOro, y JesKMX BHIQJIKax (3a3BHYail TpPH HEBEIHKIil
JIOBXHHI MacuBy i (a00) 0COOIMBOMY NOYAaTKOBOMY PO3TAlllyBaHHI HOTO €IEMEHTIB) JesKi
13 IPSIMUX METOJIIB MOXKYTh HaBITh MEPEBEPILIYBATH TIOJIMIIEHI METOIH.

[lix yac copTyBaHHS BCTaBKOI) MAaCHB YMOBHO MOJUISETHCS HA JBI YaCTUHH —
BIJICOPTOBaHy 1 He BiJCOpTOBaHy. EneMeHTH 13 He BIJICOPTOBAHOI YaCTUHU IO uep3i
BUOUPAIOTHCS Ta BCTABJIIOTHCS Y BIJICOPTOBaHY YaCTHHY TakK, 1100 HE MOPYLIMTH B Hil
HasiBHY YIIOPSIKOBAHICTh eleMeHTiB. Ha mowaTky poOOTH alroputMy y SIKOCTI
BiZICOPTOBAHOI YaCTHHH MAacCHBY MPUIMAIOTh TUIBKH OIMH MEPLIMI eJIeMeHT (ene-MeHT i3
HYJIBOBHM 1HJIEKCOM), & y SIKOCTI HE BiJICOPTOBAHOI YaCTHHH — YCi IHIII eJIe-MEeHTH.

s peamnizaliii HaBEIEHOr0 METOAY MOYKHA 3aIIPOIIOHYBATH AEKUTbKA aJTOpU-TMIB,
o OyAyTh Bigpi3HATUCS CIOCOOOM TIOUIYKY TMO3MIii BCTaBKH. PO3IIIIHEMO OMUH 3 HHUX
(ynopsimkyBaHHS €IEMEHTIB 32 3pOCTaHHAM 3HAYCHB):

for(i=1;i<n;i++) /* n — xineKicT eneMeHTIB y MacuBi */
for(j=0;j<=i-1;j++)
if (m[i]<m[j]) /* > — ns ynmopsiakyBaHHSs 3a criaaHHsIM */

t=m[i;
for(k=i;k>=j+1;k--) m[k]=m[k-1];
m[j]=t;

}

Ha nepimomy erarti anroputMy copTyBaHHS BHOOPOM TEPIINI €IeMEHT MacH-
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By (€lIEMEHT i3 HYJIBOBHM IHIEKCOM) IO Yep3i IOPiBHIOETHCS 3 HACTYHUMH 1 TIpH
HEBHKOHAHHI ITOCTaBJICHOI YMOBHU YIIOPSIKYBaHHSI MIHS€ThCS 3 HUMH Micusmu. B pe-
3YJIBTaTi MEPIIOro MPOXOy Ha MEPIIOMY MICII MacuBY Oy/ie 3HAXOIUTHCS HAWO1Ih-TITHA
ab0 HaliMeHIIM eleMeHT (B 3aJeXHOCTI BiJl yMOBHU yIopsiiKyBaHHs). Ha Ha-cTymHHX
erarax J0 JpPYyroro, TPETbOro i1 T.A. @K JO OCTAHHBOTO ENEMEHTIB MacuBy Oyie
3aCTOCOBYBATHCSl aHAJOTIYHUH aiaroput™ oOpoOku. [Ipm mpomy BifcopToBaHa YacTHHA
MacHBy Ha KO)KHOMY HACTYITHOMY eTarli 301IbIIyeThCS Ha OJUH EIEMEHT Ta i3 00poOKH
BUKITIOYA€THCS.

Po3rssHyTHI adropuTM MOXKE MaTH HACTYITHMHA BHIJISA (YHOPSIOKYBaHHS eje-
MEHTIB 32 3pOCTaHHSM 3HAUYCHB):

for(i=0;i<n—1;i++) /* n — KiABKiCTh ETEMEHTIB y MacHBi */
for(j=i+1;j<n;j++)
if(m[jl<m[i]) /* > — mns ynopsakyBaHHS 3a CagaHHAM */
{
t=mlil;
m[i]=m(j];
m[jl=t;
}

[Tix yac copryBaHHs OOMIHOM 3J1iBa HAMPABO IO Yep3i MOPIBHIOEMO JIBa CYCiA-HIX
eJIEMEHTA, 1 SIKIO iX PO3TallyBaHHS HE BININOBIJAE 3alaHiii YMOBI yHMOpSIKYBaH-HS, TO
BOHU OOMIHIOIOTBCSI MicisaMU. [licis mepiioro mpoxoay Ha OCTaHHIW MO3MUIT MacuBY
Oyme cCrosTH HaWOUTbIIMK abo HaWMEHIIWH eneMeHT (B 3aJeKHOCTI BiJl YMO-BH
VIIOPSIIKYBaHHs), TOOTO «CIUTMBIIA» mepiia «OynbOamika». KokHUH HACTYNMHUE mpoxin
OOMiHIB BUKOHYETBCSI aHAJIOTTYHO, aJie TUIBKH JI0 BXKE YIOPSJKOBAHOI YaCTU-HU MACHUBY.

PosrnsiHeMo anroputM CopTyBaHHS OOMIHOM (YNOPAIKYBaHHA €NEMEHTIB 3a
3pOCTaHHAM 3HAYCHB):

for(i=0;i<n—1;i++) /* n — KiABKiCTH €JIEMEHTIB y MacuBi */
for(j=0;j<n—i—1;j++)
if (m[j+1]<m[j]) /* > — mnst ynopsiikyBaHHS 3a CiaiaHHIM */

t=m[j];
m[j]=m[j+1];
m[j+1]=t;

}

v KOKHOMY KOHKPETHOMY BHUIIAJIKY, B 3aJIE3KHOCTI Bi,Z[ YMOB IIOCTaBJICHOI 3a-)1aqi,
HpOl"paMiCT caM BI/IpiIHye MATAHHA OO0 3aCTOCYBAHHS TOI'O YU 1HIIIOTO aJIro-
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PUTMY COPTYBaHHSI MAaCHBIB.

Ilpuxnao 3asdannsn 11.1:

[Ticns BBeJCHHS 3 KJIaBiaTypH OJHOBHMIPHOTO MACHBY IIJIMX YHCENI BUBECTH Ha
€KpaH JIMIIE MapHi HOro eJIeMEHTH, BiJICOPTOBAHI 3a CHaJaHHSIM. BBEJICHHS MPU-TTHHUTH
BBeIeHHAM umcia (.

Po3e’sa30k:

/* 11.1 */ #include
<stdio.h> #include
<conio.h> #define
MAX 100 main()

{
unsigned int i,j,k=0,n=0;
int mM[MAX],t;
do
{
printf("m[%i]=",n);
scanf("%i",&m[n]);
Iwhile((m[n++])&&(n'=MAX));
n=(m[n-1])?n:--n; /* n — kilkist elementiv masyvu */ /*
sortuvannya vyborom */
for(i=0;i<n-1;i++)
for(j=i+1;j<n;j++)
if(m[]>m[i])
{
t=ml[i];
m[i]=m[j];
m[j]=t;
}
printf("Results:\n");
for(i=0;i<n;i++)
if(1(m[i]%2))
{

k++;
printf("%8i",m[i]);

}
if(1K)printf("No results!");
getch();
return O;

¥
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Pezynomamu pooomu:

= -Iol x|
m[8]=2 -
nL11-6 -
mn[2]=9
m[3]=34
n[4]=56
n[5]=78
m[6]=3
m[7]=1
n[8]=5
m[9]=45
m[18]=160
n[11]=77
m[12]=8
Results:
100 78 56 34 6 2 Ll

] 2y

3asoannsn

(B yCiX 3aavYax BBEACHHSA KOKHOI'0 €JIEMEHTY MAaCUBY 3aBePIIYETHC HATHCKAHHAM KJaBinm

<Enter>, BBeJleHHs] MACHBY IPUNIUHSIETHCS BBeeHHsIM qncia 0):

1.

2.

BuBect ymopsiikoBaHi 3a CHaJlaHHSM ITIOBTOPIOBAHI E€JIEMEHTH JIOBIJIBHOI'O OJIHO-
BUMIPHOT0 MacHBY IUTUX YUCEII Ta YHUCIIO [[UX IOBTOPEHb.

YnopsiakyBaTy 3a 3pOCTaHHIM JOBUILHMH OJHOBUMIpHHMH MacuB winux yucen. [lig
Yyac BUBEJICHHS MACHBY OJJHAKOBI €JIEMEHTH HE MOBTOPIOBATH.

VY NOBUILHOMY OJHOBHUMIPHOMY MAacCHBI I[UJIMX YMCE] BUAAJIUTH MOBTOPU €JIEMEH-TIB.
MacuB ynopsiiKyBaTu.

Jlyis IBOX OJIHAKOBHX 32 PO3MIPOM JIOBIJIbBHUX OJJHOBHMIPHUX MACHBIB JIHCHHUX YHCEI
3’CyBaTH, KU 3 HUX NOTpeOye OlNIbIIe il MiJ Yac ynopsAKyBaHHS 3a CIaJaHHIM.
BuBectn Ha3By 3aCTOCOBAHOI'O METOJY COPTYBaHHS Ta 3HAYEHHS KPUTEPIO
OL[IHIOBAaHHs MO0 MIBHIKOJII. PeKOMEHI0BaHO 3aCTOCYBAaHHS BIAMOBI-AHOI (YHKII
KOpHCTYBaya.

JlaHo nBa /MOBUIbHI OJHOBUMIpPHI MacuBM JiiicHux 4mcen M1 i M2. ChopmysBatu
3JIATTSM [IUX MACHBIB YITOPSAKOBAaHUH MacuB M3.

JaHo noBinbHMI OOHOBUMIpHUHN MacuB mimux umcen. [IpomemoHCTpyBaTH yci eramn
(poxou) HOro ymopsaKyBaHHS 3a 3POCTaHHSIM Ta Ha3By 3aCTOCOBAHOTO METOAY
COPTYBaHHSI.

JlaHO HOBUTHHMI OAHOBUMIPHHUA MAaCHB IUTNX YHceNl. BU3HAUUTH KU IPSMUA METOA
COpPTYBaHHA TOTpeOye HalMEHIe il MmiJ Yac YIOPSAKYBAHHSA 32 3POCTaH-HIM Ta
3HAaYCHHS KPUTEPIFO OIiHIOBAHHS HOTO MIBUAKOMII.

JlaHO MOBUTHHWIA OJHOBHMIpPHHN MAacHB IUTUX YHCEN. 3’SICyBaTH IIiJ] 4ac SKOTO 3
YIIOPSIIKYBaHb (32 3pOCTAHHAM UM 32 CIIaJaHHIM) BUKOHYEThCS OlbIne niil. Bu-sectu
Ha3BY 3aCTOCOBAHOTO METOJY COPTYBAHHS Ta 3HAYEHHS KPUTEPIIO OI[iHIO-BAaHHS HOr0
MIBUAKOMIIT.

3 MOBIILHOTO OJJHOBHMIPHOTO MAacHBY AIHCHUX 4HceN ChOPMYBATH MacuB, B SIKOMY
HepIiy TMOJIOBUHY €JIEMEHTIB YITOPSIIKOBAHO 3a CIIaJIaHHsM, a JIPYr'y — 32 3POCTAHHSIM.
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10. 3 nOBiBHOTO OJHOBUMIPHOTO MacHBY IIMCHHX YHCell C(OPMYBATH YIOPSAKOBa-HUM
MAacHB, B IKOMY BU/IaJIeHI MaKCUMAJIbHUH Ta MiHIMAJIbHIN 32 3HAUEHHSMH €JIIEMEHTH.

11. 3 noBiNBHOTO OJHOBUMIPHOTO MAacHBY HIMCHHX YHCell CPOPMYBATH YIOPSIKOBA-HUH
MacCHB, B IKOMY BiJ’€MHI YKCiIa MiJHECCHO Y KBaIpart.

12. lano nOBiNbHUKA OJHOBUMIPDHMH MacuB IUIMX 4HcelNl. 3’siCyBaTH, YW € BiH yrops-
JIKOBaHMM. Biamosine chopmymioBatu: «Yes >>» — SKII0 MACUB € YHOPSIKOBA-HAM
3a 3pOCTaHHsM, «Yes <<» — SKIIO MAacuB € YIIOPSIKOBAHUM 3a CIagaHHsIM abo «No.

13. YnopsiakyBatu 3a 3pOoCTaHHSIM JIOBUIBHUIA OJHOBMMIPHHMI MacuBi miaux uucen M ta
MOTIM BUBECTH HAMIOBIIY B HHOMY IIOCIIJIOBHICTH YHCEN, IIO 3a/J0BOJIbHSIE YMOBI
M[i+1]=M[i]+1.

14. YnopsiakyBatu 3a 3pOCTaHHSIM JIOBUIBHUIA OJHOBHMIPHHMN MacuBi miaux uucen M ta
TIOTIM BHBECTH OCTaHHIO B HbOMY TIOCITIIOBHICTh YHCEI, 110 33/I0BOJILHSIE YMO-

Bi M[i+1]=M[i]+1.

15. YnopsiakyBatu 3a cliaiaHHSM JOBUIbHHKA OIHOBMMIpPHMI MacuBi Linux uucen M Tta
NOTIM BHMBECTH HAMIepIly B HbOMY IOCHIJOBHICTh YHCEN, IO 33JOBOJIBHSE YMOBI
M[i+1]=M[i]-1.

16.3 NOBLIBHOrO OJHOBHMIPHOI'O MAacHBY JificHMX yucen M1 cdopMyBaTH OIHAKOBO
YIIOPSIIKOBaHI MacuBH: M2, SIKMH CKIIQIAEThCS 3 TOAATHHX, 1 M3, KA CKIIaIaeTh-Csl 3
BiJ'€eMHHX €lIeMeHTIB M1.

17.3 nOBiIbHOIO OAHOBUMIPHOIO MacuBY JAIMCHUX unced M1 chopmyBaTu MacuBu: M2,
SIKMH CKIIAIAEThCS 3 MApHUX, 1 M3, SIKMH CKIIQJIA€ThCSl 3 HEMapHUX eJeMEHTiB M1.
MacuB M? BifcopTyBaTH 3a 3pOCTaHHIM, a MacUB M3 3a CriaJIaHHsIM.

18.3 HOBINIBHOTO OMHOBUMIPHOrO MacuBy JificHuUX umcen M1 chopmyBatu ymopsi-
KOBaHHUIA 33 3pOCTaHHSIM MacHB M2, SIKUil MICTUTh €JIeMEHTH MacuBy M1 3 MapHU-

MU iHIEKCaMH.

19. laHo noBiNbHMI OAHOBUMIPHUIA MacMB LUIMX 4Kcenl M1 Ta HatypajbHe Yucio N. 3
MacuBy M1 chopMyBaTH YHMOPSIKOBAaHMU 3a CHAJaHHAM MacuB M2, SIKHl MicC-THUTb
eleMeHTH M1, 10 IPH UIJIOYUCIOBOMY JIJIEHH] Ha N € TApHAMH YHCIAMU.

20.3 JOBLIBHOTO OXHOBHMIPDHOrO MacWBYy IificHMX umcen M1 cdopmyBatu ymopsi-
KOBaHMH 3a CIIaJaHHsIM MacuB M2, IKMI MICTUTH €JIeMeHTH M1, 1iJIa YacTHHA SKHX €
HETIApHUMH YUCITaMH.

21.3 [OBINTBHOTO OMHOBUMIPHOTO MACHBY MIHCHUX 4YHcell CHOpPMYBATH MAaCHB, SKHUIA
MIiCTHTD YIIOPSAKOBAaHI 32 3pOCTAHHSM IIiJIi YACTHHH EIIEMEHTIB II0YaTKOBOTO Ma-CHUBY.

22.3 [MOBIIBHOTO OJHOBHMIPHOI'O MAacUBY JiicHHX 4mcen M chopMmyBaTé MacuB, SKHA
MICTHTD YHOPSIIKOBaHI 32 3pOCTaHHSAM EJIEMEHTH, IO YTBOPIOIOTHCS 3a (HO-PMYIIO0
MI1]=M[i]-s, ne s — cepenne apudpMeTHIHE TONATHUX E€IEMEHTIB M.

23.3 NOBLIBHOTO OJHOBHMIPHOI'O MAacCHBY HIHCHMX umcend M copMyBaTé MacuB, SKHH
MICTHUTh YIOPSIIKOBaHI 3a CIIaJaHHAM EJIEMEHTH, II0 YTBOPIOIOTHCS 3a (hop-Myioro
Mlil= | MIil-s | , JIe S — MaKCUMaJbHHH eneMeHT M.

24.3 noBiMTBHOTO OJHOBMMIPHOI'O MacWBy AIHCHHMX umcen M1 chopmyBatu macus M2,
SIKUI MICTHTD YIOPSAKOBaHI 3a CllalaHHsIM OKPYIJICHI MapHi eIEMEHTH MacHBY
Ma.
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25. JlaHO MOBUTHHMI OHOBUMIPHHI MacHB IIHCHUX 4ncel M1 Ta TeHepOBaHE BHIIA/I-KOBE
nivicae uucno N (n=0...1). 3 MmacuBy M1 copMyBaTH yHopsAKOBaHHI 32 3pOCTAHHAM

MacuB M2, sSIKMi MICTHTh eleMeHTH M1, TpoOoBa YacTHHA SIKUX Oi-JbIa 3a N.

Konumponwvni 3anumanusn:

IITo Take copTyBaHHS MacuBy?

SIki BiTOMi METOIT COPTYBaHHS MACHBIB i K OIIHIOETHCS TXHS IIBUAIKOMIIS?
HapecTyr aJiroOpuT™ OIHOTO 3 MPSAMHUX METOIIB COPTYBaHHS MAaCHBY.

SIK MONINMIIMTH NIBUAKO/IIO METOAY COPTYBaHHSI MaCUBY?

Ha sikux 3acajax IpyHTYIOTBCS TOMNIMIICHI METOAM COPTYBAHHS MAacUBIB?
STk Moxe BUTTIAAATH (DYHKITIS, sIKa 3/1IHCHIOE COPTYBaHHS MacHBY?

oarwdPE

14.JTabopatopHa poboTa Nel2.
O0podka TexkcToBOI iHpoOpMaii

Mema po6omu: monanblle O3HAHOMIICHHS 31 CTPYKTypaMu [AaHUX, 30KpeMa 3
CHUMBOJIbHUMU pAAKaMU; Ha6y1 I'siT HABUYOK pO6OTI/I 3 pAAKaMH Ta 3aCTOCYBaHHS PsI-
KkoBHX (yHKII# y nporpamax C/C++.

Teopemuuni ocnosu.

CUMBOJBHUH PANOK — OCOONMBHI BHJI MAacHBY, €JIEMEHTaMH SKOTO € 3HAYCHHS
ASCII-xozniB cumBoniB. OCTaHHIM CHMBOJIOM DpsifIka TOBHHEH OyTH Tak 3BaHUN HYJb-
cumBonioM (ASCII 0) — o3Haka KiHIS psKa.

OroyiocuT! CHMBOIBHHUI PAIOK MOXKHA IBOMA CHOCOOaMH — SK MacuB THIy char
a00 SIK PSIAKOBHH MMOKAXKYMK Ha THUI char, HAPUKIIaL:

char s[128];
char *sPtr;

VY mepuioMy BHNAAKy OTOJNOLIYEThCS CHMBOJIBHHI MAacHB S, IO MOXKe 30epira-Tu
Big 1 mo 128 enemenriB Tumy char 3 ypaxyBaHHSM OCTaHHBOTO HYJIb-CUMBOIY. Po3Mip
mam’siTi, 10 3aiiMae pAIoK s, cyBopo 3adikcoBaHo (y qaHomy pasi e 128 Oaiir), y Toi
Yac, sIK MOTOYHA JOBXKHMHA TAKOrO PsAAKAa MOKE 3MIHIOBATHCS B 3a3Haue-HUX MEXaX [
Yac BUKOHAHHS IPOTrPaMH.

PsikoBuil MoKaXYMK (IUB. Ipyre OrONOIICHHS) BKa3ye Ha MAacHB 3Ha4EHb TH-IY
char, T00TO € agpecoro MiCIe3HaXOMKEHHS MIEPIIIOr0 CUMBOITY PSIKA.

I'moGanbHI psAAKOBI 3MiHHI OTOJIOMIYIOTHECS 32 MEXaMH yciX (YHKIIH mporpa-mu,
JOCTymHI 13 ycix 11 GyHKIiil Ta He moTpedyroTh iHimiamizamii. HeiximiamizoBaHi JoKanpHi
PSAAKK TOCTYIHI JIMIIE Y CBOIX (DYHKIISX Ta 30epiraroTh HerepenoadyBaHi 3HAUCHHSI.

CuMBONBHI PSIIKM MOXKHA IHII[aNi3yBaTH O€3IOCepenHbO Mij] Yac OTOJIOLICHHS,
HaIPUKIIA:



75

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

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

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

char *sPtr="string pointer”;

const char *str="JliTepaabHuil PSIIOK, TOBXKHHOIO Y\
JIEKiJIbKa PSIIKIB eKpany”;

SIK110 TpaHUYHY KUJIBKICTh CUMBOJIB psiJIKa HE BKa3aHO ab0 PSIIOK OTrOJIOMIEHO SIK
PAAKOBUN TOKaX4YWK (Hampukiaj, str3, str4 ado sPtr, str), To po3Mip Takoro psika
BCTaHOBJTFOETHCSI KOMITUTSITOPOM aBTOMATHYHO 33 KUIBKICTIO €JICMEHTIB-iHII[iai3aTopiB 3
ypaxyBaHHSM HYJIb-CHUMBOJY.

HynpoBuii psoOK MICTHTH JIMIIIE HYJIb-CHMBOJI, a JOBKHHA TaKOro PsaKa JOpi-
BHIOE HYJIIO.

JlocTym 10 OKpeMHX CUMBOJIB PsJIKa 31HCHIOETHCS Yepe3 1HIEKCHI BUpasu, TOOTO
TaK caMo, sIK i 10 €JIEMEHTIB MacHBY, HAIIPUKIIA]:

str1[9]="\0"; /* str1="Borland C" */
str3[3]='S"; /* str3="My String” */
sPtr[7]="p"; /* sPtr="string pointer” */

3 pAOKOBMMH MOKa)KYMKAMHU MOXKHA IPALIOBaTH TaK caMo, SK 1 31 3BHYAlHUMH
MOK)KYMKaMU. BUX0/s14M 3 11bOT0, HACTYIHUI orepaTop Oyjie BUKOHYBATH Ti XK caMi Jii,
110 1 OCTaHHI} OIlepaTop MONepeHLOr0 MPHUKIATY:

*(sPtr+7)="p"; /* moka)xunk Ha CbOMHUI CUMBOII psifika sPtr */

HeoOxinHo 3ayBaxutu, mo y C/C++ omepaTop NPHCBOEHHS MOXKHA 3aCTOCO-
BYBATH JIMIIE IO PSAKOBHX IOKaKIUKIB, HATIPUKIIA:

sPtr="new string pointer”;

Jnst IpUCBOEHHST 3HAYCHB PsIKAaM, OrOJOIICHUM SK CHMBOJBHI MachBH, HE0O-
X1THO 3aCTOCOBYBATH CHemiaibHi 0i10mioTedHi (yHKIIIT KOMOBaHHS PAAKIB (AMB.
Tabm. 14.1).

JInst BBEIEHHS CHMBOIIBHOTO DsIKa 3aCTOCOBYIOThCs ¢yHkmii scanf() ta gets(),
MIPOTOTHIN SKUX 3HAXOAATHCS y 3aroIOBHOMY aiirni stdio.h, Hampukman:

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

3a pomomororo ¢yHKIii scanf() MOXKHa BBECTH PSIOK 1O TEPIIOTO BBEICHOTO
npo0iny, cuMBoy TaOysswii abo HatuckanHs kinaBimi Enter. dynkmis gets() 1o3Bo-Jisie
BBECTH PSIJIOK, IO MICTUTh Oynb-sIKi PO3ALIOBI CHMBOJH, INPOTE€ HE 3aXMUINAE KO-
pHcTyBaua Bij BBEICHHS 3aiBOi KIJILKOCTI CHMBOJIB, H’)K 00yMOBJIEHO ITi/1 4ac Oro-
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JIOICHHA pAaKa.

Tabmunst 14.1 — CrannaptHi GyHKOIi OnpaIfoBaHHs CAMBOJIBHHUX PSIIKIB

DyHKIIis Ipr3HaueHHsI #include
atof() — TIEpPETBOPEHHS psA/Ka y AikicHe uncio Tuiy double stdlib.h
atoi() — TIEPETBOPEHHS PSKA Y IiJIE€ YUCIIO TUITY int stdlib.h
atol() — TIEpETBOPEHHS PsAKa Y JOBTE 1IijIe Ynciio THIy long stdlib.h
itoa() — MEPETBOPESHHS IIIOT0 YUCIIA Y PATOK stdlib.h
Itoa() — TIEPETBOPEHHS JIOBrOrO IiIOT0 YKCia Y PSIIOK stdlib.h
ultoa() — MEPEeTBOPEHHS 0E33HAKOBOT'O JIOBTOIO IIIJIOr0 YUCTIA Y PSIOK stdlib.h
stpcpy() — KomitoBaHHS psi/iKa B PSIOK string.h
strcat() — momaBaHHs psAKa 0 psAKa (KOHKATEHAILS) string.h
strchr()  — momryk 3a1aHOr0 CUMBOITY, TIOYMHAIOYHM 3 TIOUATKY PsJIKa string.h
strcmp() — MOpPiIBHSHHA ABOX PAIKIB string.h
strcmpi() — mopiBHAHHA ABOX PAIKIB 0€3 ypaxyBaHHS pericTpy string.h
strcpy() — KomiroBaHHS psJiKa B Ps/IOK string.h
strcspn() — molIyk miagpsiiKa, Mo He MICTUTh 3a1aHi CUMBOJIH string.h
strdup() — KomitoBaHHA psAAKa Y JUHAMIYHY [IaM’SITh string.h
stricmp() — mopiBHAHHA IBOX PAAKIB 0€3 ypaxyBaHHS peTicTpy string.h
strlen()  — Bu3HAYEHHS NOBKUHU PAIKa string.h
strlwr()  — mepeTBOpeHHS y pAIKY BEIHMKHUX JITEp y Maii string.h
strncat() — momaBaHHS YAaCTHMHHM PsAKA 10 psiKa (KOHKATEHAIs) string.h
strncmp() — NOpiBHAHHS YaCTHHH ABOX PAIKIB string.h
strncmpi() — mopiBHSHHS YaCTHHHU JBOX PAIKIB 63 ypaxyBaHHS pericTpy string.h
strncpy() — KOmMiOBaHHS YaCTHHHM PSZKa B PAIOK string.h
strnicmp() — mopiBHSHHS YACTHHH JBOX PSIKIB 63 ypaXyBaHHS PETicTPY string.h
strnset() —3amiHa YaCTMHM CHMBOJIB PAIKa 3aJaHUM CHMBOJIOM string.h
strpbrk() — momyk y psaKy mepmoro 0yIb-sKOoro CHMBOY iHILIOTO pSaKa string.h
strrchr() — momryk 3amaHOro CHMBOITY, TOYWHAIOYH 3 KIHIIA PsAKa string.h
strrev()  — 3MiHEHHS NMOPAIKY PO3TAIyBaHHS CUMBOJIIB HA 3BOPOTHIH string.h
strset() =~ —3amiHa yciX CUMBOJIB psAAKa 3alaHAIM CHMBOJIOM string.h
strspn()  — momIyK miApsiaKa, IO MICTUTh 3aJaHi CHMBOJIN string.h
strstr()  — mormryk 3aJaHOTO MmigpsIKa string.h
strtod()  — mepeTBopeHHS pszKka y AilicHe yncio Tuiy double stdlib.h
strtok()  — po3knamaHHs psIaKa Ha OKpeMi MiIPsIIKH string.h
strtol() — MePETBOPEHHS PsiKa y JIOBTe LijIe Ykucio Tamy long stdlib.h
strtoul() — mepeTBopeHHS pska y Oe33HAKOBE JAOBIE 1IiJIe YUCIO stdlib.h
strupr()  — MepeTBOPEHHS Y PANKY MaIUX JIITEP Y BEIUKI string.h

Jlnsi BUBEACHHS CUMBOJIBHOTO PsiiIKa 3acTOCOBYrOThCs (yHKLIT Printf() ta puts(),

NPOTOTHUIIN SIKUX 3HAXOIATHCS y 3aroioBHOMY (aiii stdio.h, Hanpukaz:
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printf("%s",s1);
puts(s2);

VY pa3i BUKOpUCTaHHS IMHAMIYHOI mam’sTi (Kymu) aist poOOTH 3 PpSAKOBHMH
MOKaKYMKaMHU HeO0OXiHO cKopucTaThcs creriansaumu Gynakmismu malloc() ado calloc()
— s Buninennst ta free() — s BUBiNbHEHHS Mam’siTi, 3 MPOTOTHIIAMH Y 3a-TOJOBHOMY
¢atini stdlib.h (muB. mpukinan 3apnanss 12.1).

B mporpamax C++ MO)KHa 3aCTOCOBYBAaTH TaKOX aJIbTEPHATHUBHI OIEpaTopu
KepyBaHHs Mmam’sTTI0, a caMe NeW — 1yist BujiieHHs Ta delete — s BUBINbHEHHS MaM’sTi
y KyTIi.

Psnxu, sx ¥ macuBHM, MOXKHa mepenaBaté y (yHKuLii kopucryBada (IuB. Jiabo-
paTtopHy po6oTy Ne9).

IIpuxnao 3aeoannsn 12.1:

JlaHo HOBINMBHMH pSAOK Ta JESKAd MmiApsiiok. BusHauwTH, sKIIO Taki €, yci
BXOJDKEHHS [[bOT'0 MiJIPSKa B PSIJIOK Ta IXHIO KUIBKICTB.

Po3e’azok:

/* 12.1 */ #include

<stdio.h> #include

<stdlib.h> #include

<conio.h> #include

<string.h>

#define MAXSTR 128

main()

{
const char enter="\r";
int i=0;
char SiMAXSTR],s1[MAXSTR],*p;
printf("'s=");
do s[i]=getche(); while(s[i++]!=enter);
s[i-1]="\0";
i=0;
printf("\ns1="); gets(sl);
puts(“Results:");
p=(char *)malloc(MAXSTR);
while(p=strstr(s,s1))

printf("%i) ", ++i);

puts(p);
strepy(s,p+strlen(sl));

free(p);
printf("Sum total << %s >> =%i",s1,i);
getch();

10.

11.

12.

13.

14.

15
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return 0;
Pezynomamu pooomu:
- =10l x|
s=abcdefABCDEF abcdABCD abcabcABC -
s1=abc
Results:
1) abcdefABCDEF abcdABCD abcabcABC
2) abcdABCD abcabcABC
3) abcabcABC
4) abcABC
Sum total << abc >> =4 ;j
< | 2y
3ae0anusn:

JaHo psyok Ta jgesikuid cuMBOJ. [ligKpeciauTH y psAKY BCi BXOMKEHHsI BKa3aHOTO
CHMBOITY, SIKIIIO TaKi TaM €.

Jano psiok Ta miapsanaok. [ligxpecauTy y psuky Bl BXOJPKEHHS BKa3aHOIO Mi-psiaKa,
SIKIIO TaKi TaM €.

JaHo psok Ta miapsaoK. Buganutu Bci BXODKEHHS MAPsIKa B PAOKY, SIKIIO Ta-Ki
TaM €, MiIpaxyBaBIIx KiJIbKICTh TAKUX BUIAJICHb.

Hano psimok ta migpsaok. [Ipuennatu nei miapsiiok 70 MOYaTKy Ta KiHIS Mo4YaT-
KOBOTO PSJIKa.

JaHo psiiok Ta JAesKWii CUMBOJ. BHOKpPEMHUTH y PSIIKYy BCI BXOJKEHHS BKa3aHOIO
CHMBOJTY 3 000X CTOPiH NPOOLIAMH, SIKIIIO TaKi TaM €.

JaHo psok Ta miapsaok. BuokpeMuTH y psAKy BCi BXODKEHHS BKa3aHOTO MiI-psiaKa
3 000X CTOpiH MPOOiTaMu, SKIIO TaKi TaM €.

JaHo psmok Ta miapsmoK. BCTaBUTH BKa3aHWE MiAPSAOK y CEPEAMHY MOYATKOBO-TO
psilika, BHOKPEMUBIIHN HOTO 3 000X CTOPiH JIBOMa MPOOLIAMH.

JaHo psinok Ta neskuil cuMBOJI. BcTaBUTM BKa3aHWil CUMBOJI Y IIOYaTKOBHUM Psi-IOK
yepe3 KOXKHI JIBa CUMBOIIH.

JaHo psnok. Po3ainuti BCi CHMBOMH BKa3aHOTO PsiiKa MPoOiTamMiL.

JaHo psmok Ta miapsaok. BeraBuTu BkasaHWH MIAPSAIOK y TOYATKOBHH PSAIOK HUe-pe3
2,4, 8 ... cHMBOIIB.

JaHO psmoK, mMiApAOOK Ta HaTypaidbHe 4mciao N. BeraBuTtw BKazaHWM MiAPAIOK Y
MOYaTKOBHUH PSAIOK 4Yepe3 KOKHI N CHMBOITIB.

HaHo psmok Ta HartypameHe umcio N. ChopMmyBaTH PAIOK, SKWAH OM MICTHB yci Ti-
JPSIKA, IO TTOYUHAIOTECA 3 2, 4, 8-TO ... CHMBOIIB TMOYATKOBOTO PsKa Ta MAIOTh
JIOBXKUHY N CHMBOITIB.

JaHo psamok Ta apa miapsaky S1 1 S2. 3aMiHUTH y PSAAKY BCi BXOMKEHHS Mmiapsaka S1,
SKIIO TaKi TaM €, MAPSAKOM S2, TiApaxyBaBIIHN KUTbKICTh TAKAX 3aMiH.

Hano psimok. CdopmyBaTu psAAoK, SKuil OM MicTHB jume IU(poOBI CHUMBOJIU II0-
YaTKOBOTO PSIZIKA, SKIIO TaKi TaM €, Ta 3HAWTH KUTBKICTB 1 CyMY IIMX CHMBOIIIB.

. [lano psnok. ChopmyBaTn pSaoK, SIKHA OM MICTHB BiZJOKpEMJICHI ITPOOLIaMi HO-MEpH

BXO/’KCHb III/I(i)pOBI/IX CHMBOJIIB TIOYATKOBOI'O paAKa, AKIO TaKi TaM €, Ta



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
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3HAUTU CyMY IIX HOMEPIB.

Jano pspok. ChopmyBatu psiioK, KM OM MICTHB BiJOKpeMJIeHI IpoOinramu 3Ha-
yeHHs1 ASCII-ko/1iB CHMBOJIIB IIOYATKOBOT'O PsAAKA, Ta 3HAWTH TOOYTOK IUX KOJIB.
JlaHO pSAMOK y BUIIISAL MOCIIZOBHOCTI BiIOKpPEMJIEHMX KOMaMH HaTypaJIbHUX YH-CEl
32...255. CchopmyBaTH psIOK, BBOKAIOYH YKCIA IMOYATKOBOTO PsJIKA BiJIMO-BiTHIMHU
ASCII-xomamMu CUMBOIIB PE3yTBTYIOUOrO PSIKA.

JlaHo nekinbKa psikiB. Po3ramryBaty 1i psaKu 3a 3pOCTaHHSM X TOBXKHHH Ta JI0-1aTH
JIO KIHIISI KOYKHOTO 3 HHX, BIZIOKPEMHBIIH CUMBOJIOM «—», iX JIOBXKHHY.

Jano nmexinbka psiakiB. PosramryBaty 1i psaku 3a cnaganHsMm cymu ASCII-koxiB ix
CHMBOJIIB Ta JIOAATH JO KiHIS KOXHOTO 3 HHX, BIJIOKDEMHUBIIM CHMBOJIOM «—», IIFO
CyMy.

Jlano nekinbka psnkiB. O0’e1HaTH BKa3aHi pSAAKA Ta BiJICOPTYBATH B PE3YJIBTYIO-HOMY
psnky cuMBomH 3a 3poctanHsM 1x ASCII-koniB.

Jano nexinbka psnkiB. O0’eaHaTH BKa3aHI PAIKH 3a MPHHIMIIOM, 1110 MEHIIHH PSIOK
IPHETHYETHCS 10 KiHI OUIBLIOTO.

JlaHo nexinbka pSAKIB JIOBXKHHOK He Oublie sk po3Mip TEKCTOBOro BikHA. Bupi-
BHATH HABEACHHUM TEKCT 3a MPaBUM KPaeM OLIBIIIOTO 3 PS/IKIB.

JlaHo Jekinbka psIKIB TOBKHUHOK HE OLbIIE SIK PO3MIp TEKCTOBOro BikHa. Jloma-TH
JI0 KiHIS KOXXHOTO 3 HAaBEIEHWX PSJKIB HEOOXiJHY KUIBKICTh CUMBOINIB «*» aOu
BUPIBHATH HaBEACHUU TEKCT 32 MPaBUM KPAeEM OLIBILIOTO 3 PSIKIB.

JlaHo mexinbKa psIKIiB Ta JesKUi miapsiioKk. BuBecTy Toil 3 HaBEAEGHHUX PSIIKIB, SKIIIO
TaKUi €, SKUI MICTUTD SIKOMOTa OLTBILE BXOMKEHb IIYKAHOTO MiAPsIIKA.

JlaHo pAOoK, KOTpHil 3aKiHYYeTbCS MASSIKMM YHCIOM, Ta HATypajbHE YHCIO N.
3’sicyBaTH, Y JOPIBHIOE TE YHCIIO N.

Konumpononi 3anumanns:

[{o Take CUMBOIBEHUH PSITOK?

SIKi TMIH PAIAKOBUX 3MIHHHX BUKOPHUCTOBYIOThCS y C/C++?

Mo Take riao6anpHI Ta JTOKATBHI PAAKOBI 3MiHHI?

SIK OrONOmIyIOThCA Ta 1HIMIATI3YIOTHCS PSAAKOBI 3MiHHI pi3HUX THITIB?

1o Take 3araibHa Ta MOTOYHA JOBXKUHA PsAKa?

Sk 3aiHCHIOETBCSA JOCTYI IO OKPEMUX CHMBOIIB psiaKa?

SIK IpUCBOIOIOTHCS 3HAYEHHS PSIKOBUM 3MiHHUM?

3a IoImoMOror0 IKUX (YHKITiI BBOASTHCS Ta BUBOASTHCS PSIKH?

. Slxe mpu3HaUeHHS Mae 3aroJoBHUI (aiin string.h?

10 Ski ocHOBHI CTaHAAPTHI (PYHKIIIT 32CTOCOBYIOTHCS TSI OOPOOKH PSAKIB?

11. SIxviM YMHOM TTOKQ)KYMKHA BUKOPUCTOBYIOTHCS JIIsI 0OPOOKH psAKiB?

12. SIx BUKOPUCTOBYEThCS AMHAMIUHA MaM'sTh JUis 30epiraHHs i OOpOOKH CHMBO-
JMBEHUX PAIKIB?

©ooNr~ WD R

15.JTaboparopna pobora Nel3.
PoGora 3i cTpykTypamMu Ta 00’€THAHHAMHU

Mema podomu: nofanbIe 03HAHOMIICHHS 31 CTPYKTYpaMH JTaHUX, 30KpeMa 31
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CTPYKTypaMH Ta 00 €IHAHHSIMHU; HAOYTTS HAaBUYOK POOOTH 31 CTPYKTypamH Ta
00’eqHaHHAME Y iporpamax C/C++.

Teopemuuni ocnogu.

Crpykrypu (opMyIOTh OOOJOHKY HAaBKOJIO OJHOTO 4YH JEKUIBKOX JIOTiYHO
TIOB’sI3aHUX MK COOOI0 KOMITOHEHTIB OZIHOTO YM Pi3HMX THIIB (y TOMY YMCIIi MacHu-BiB,
IHIIUX CTPYKTYp Tomio). Lli KOMIIOHEHTH HA3UBAIOTh MOJISIMH 200 E€IIEMEHTaMU.

IcHye nexinbka pi3HUX CIIOCOOIB OTOJOMIEHHS CTPYKTYP Ta 3MIHHHX CTPYKTYP-HOT'O
THITY.

Jns oronomeHHs MaOMOHY CTPYKTYPH 3acTOCOBYEThCS KIIOUOBE CIOBO Struct,
HarpHKJIa:

struct dateStruct

{
char day; /* nenn */ char
month; /* micsaup */
unsigned int year; /* pik */

h

ne dateStruct — rer (im’s1) ctpykrypu; day, month i year — criucok ii HoiB.

[Tonst CTpyKTYpH pO3TAIIOBYIOTHCS Y T1aM AT came B Tii OCIIIOBHOCTI, 110 i
B OroJjoiuexi maodnony. Tum nomns Moxke OyTH MPOCcTUM abo cKiajieHuM. IMeHa mosmiB
B OZIHOMY MIA0JIOHI HE MOXYTh 30iraTcsi, NMPOTe BOHU MOXYTh 30iratucs 3 iMEHaMu
IHIIUX 3MIHHUX TPOrpaMu a0o MOJIB 1HIIUX CTPYKTYP.

OroJiomieHHss CTpYKTypHOI 3MiHHOI date 3MIMCHIOETBCS B OIUH 3 HACTYIHHX
CrIoco0iB:

/* yepe3 MOCHIaHHS Ha OTOJIOMIEHHH a0IoH */
struct dateStruct date;
abo
/* OJIHOYACHO 3 OTOJIOIICHHSM 1Ia0IoHy */
struct dateStruct
{
char day;
char month;
int year;
} date;
abo
/* 3a moromororo aexiaparii typedef */
typedef struct dateStruct
{
char day;
char month;
int year;
} DateStruct;
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DateStruct date;

CrpyKTypHi 3MiHHI MOXKHA IHIIia]i3yBaTH TIiJl 9ac OTOJOIIEHHS, HE MOPYIIYIO-4n
TIOCITIZIOBHICTD Ta CYMICHICTh THIIIB TIOJIiB B IIA0JIOHI, HATIPUKIIA:

DateStruct date={22,3,1992};

Jnst 3BepTaHHS 1O EJIEMEHTIB CTPYKTYPU 3aCTOCOBYETHCS KpamKoBa HOTAIIis
(omeparist «kpamnka») abo orepariist «CTpiiIKa», HalpHKIal:

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

VY pasi, KOJIX TOJIe CTPYKTYPH € BKJIAJICHOK CTPYKTYPOIO, TO JUIS 3BEPTaHHS N0 1i TO-JIiB
orrepallisi «Kparka» 3aCTOCOBYEThHCS KUTbKapa3oBo, BIAMOBIIHO 10 MIMOWHM BKIIAJICHHS.

CtpykTypa HE MOXKE OroJOIIYBaTH B SIKOCTI TOJNSI CTPYKTYPH I1HIIY CTPYKTYPY
CBOT'O )X BJIACHOTO TUIY. BoHOYAC Taka BKIa/ieHa CTPYKTYpa MOXKe OYTH MOKaKIM-KOM 3
JIOBIJIBHUM THIIOM, Y TOMY YHCII i MOKQ)KYMKOM Ha CTPYKTYPY (HaBITh CBOTO THITY).

[Tics oroJyomeHHs MacuBY CTPYKTYp, HAIIPUKIIAL, HACTYITHUM YHHOM:

typedef DateStruct Dim[n];
Dim m;

Jle N — Hamepel 3a/JaHa KUIbKICTh €JIEMEHTIB MAacuBY, 3BEPTAaHHsS 10 MOJIB TaKoi
CTPYKTYPH JIAaHUX 3IMCHIOETHCS 32 JIOMOMOTOK PIBHO3HAYHUX OMepaliil «kparmkay» abo
«CTpLIKay, HATIPUKIIA;

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

MoxHa IPUCBOITH 3HAYEHHSI O/IHI€T CTPYKTYPHOI 3MiHHOI 1HIIIN 32 YMOBH, SIKIIO
00uB1 3MiHHI MaIOTh CIUTBHUHN ma6I0H. TakK, HAPUKIIAM, TICIIS OrOJIOIICHHS:

DateStruct datel,date2;

HACTYIHUH OIepaTop BIUKOHYE KOIIIOBaHHS iHpOpMaIii i3 cTpykTypH date2 B cTpyK-
Typy datel:

datel=date2;

[TopiBHSAHHS CTPYKTYp MK c000I0 O6€311ocepeHbO HE € MPUITYCTUMHM, TIPOTE
JIO3BOJISIETHCSI TTOPIBHSAHHS X OKPEMHUX YJICHIB.
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OO6’eiHaHHA TAfOTh 3MOTY 3alMCYBAaTH B O/IHY 1 TY K AUISHKY IaM’sITi JTaHi pi-3HUX
TUMIB 1 po3mipiB. O0’eqHAaHHS NPAKTUYHO 1IEHTHYHI CTPYKTypaMm, ajle Ha BiJ-MiHY BiJ
OCTaHHIX, €leMEHTH B 00 €HAHHI IEPEKPUBAIOTH OIMH OJHOI'0, PO3TAIIO-BYIOUYHCH 32
OJTHIEI0 aJIpecoro, a po3Mip 00’€JHAHHS BU3HAYAETHCS PO3MIPOM HAHMIO-BIIOTO HOTO
TIOJIS.

OrosomreHHss 00’e€HaHHA TOMIOHE JO OTOJIOUICHHS CTPYKTYpH 32 BHHSITKOM
KJIIOYOBOTO ClioBa UNion 3amicte struct. Tak camo, SK 1 Ui CTPYKTYp, IIAONOH
00’€HaHHSI MOXKHAa OrOJIOIIYBATH OKPEMO a00 OJHOYACHO 3 OTrOJIOMICHHSIM 3MiHHHX,
HarpHKJIa:

typedef unsigned char Byte;
union word
{
unsigned int w; /* nepekpuae lobyte i hibyte */
struct
{
Byte loByte; /* nepexpuBae nepiuuii 6ait w */
Byte hiByte; /* nepexpuBae npyruii 6aiit w */
} bytes;

}uw;

[Mpuknan neMoHcTpye 00’ enHanHs word, 1o 3a0e3neyye KOpUCHY MOMIIUBICTD IS
JIOCTYILy JI0 OKpeMuX OaiTiB Ta CIIiB y IOBrHX IUINX 3HA4YEHHSX. OCKUIbKH KOM-TTOHEHTH
00’€IHaHHS 3aMKUCYIOThCS B CHUIBHIA IaM’siTi, TO HOJIE W IEPEeKPUBAEThCS OaiTamu
CTPYKTYpH 3 BiacHuMHU nonsiMu loByte 1 hiByte. fkio, Hampukman, nami y mporpami
BUKOHATH orepaTop npucBoeHHs uw.w=0x1234, to uw.bytes.loByte i uw.bytes.hiByte
NpUIMYTh BiANOBiAHO 3HaueHHs 0x34 1 0x12.

Jist 3BepTaHHS [0 ENEMEHTIB 00 €IHAHHS TAKOXK 3aCTOCOBYETHCS KPAIKOBA
HOTAIlis (OIepartis «kpamnka) ado orepailis «CTpPLIKay.

Ha 3pa3ok cTpykTyp, 00’€IHAaHHS MOXKHA IHIIIaNi3yBaTh MiJ 4ac OrOJIOIICHHS,
3aaf04YM CyMiCHE 3HAYCHHSI JIUIIE VISl IEPIIOro eJIEMEHTY, HalPHKIa:

union word uw={0x1234};

Take MPUCBOEHHS € OMHOYACHUM MPUCBOEHHIM 3HAYCHD iHIINM €JIeMEHTaM 00’ €HaHHS.
Le TBepmKEHHS € CITYITHUM JIUIIE 715 00’ €JHAaHB 3 eIIEMEHTaMU OJJHa-KOBOrO po3Mipy. B
IHIIAX BHIAJKAX TaKi iHiiami3amii € 0e3KOPUCHUMHU.

OTxe, B KOHKPETHUI MOMEHT 4Yacy MO)KHA BHU3HAYUTH 3HAYCHHSI JIMILE OJXHOTO 3
MOMiB 00’ €THAHHS, (DAaKTUIHO 3HUIIUBIIY 3HAYCHHS 1HIINX.

Jo 3MiHHHX 3 THITIOM 00’ €THAHHS MOXXYTh 3ACTOCOBYBAaTHCH TaKi X CaMi OIe-parii,
IO ¥ IO CTPYKTYPHUX 3MiHHUX, HAIIPUKIIAJI, TIPUCBOEHHS (KOIiFOBaHHS 00’ €THAHHS).

Ockinbku MoBa C IHTEpIIPETYe CTPYKTYpH Ta 00’ €THAHHS K 3BHYaWHI 3MiHHI, TO i
JI03BOJISIETHCS 1X TMepenaBaTH y QyHKIIi abo MOBEPTAaTH Yy SKOCTI 3HAYCHHS pe-3yNbTaTy
BuKOHaHHS QyHKHii. Takox MoXXHA niepeaaBaT y GyHKIIT 3HAUEHHS OKpe-
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MUX TIOJIiB CTPYKTYpH (00’ €THaHHS).
Oronocumo, AJIst IPUKIIAy, Ta oJpa3y iHimiani3yeMo CTpYKTYpHY 3MiHHY, sIKa
BH3HAYA€E MEBHI KOOPIUHATH X 1 y Ha TUTOIINHI:

typedef struct coordinate

{.

int x;

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

Aute x 3py4Hille HarucaTH (QyHKILO, sIka TpHiiMae 3HaYeHHs KOOpJMHAT:

Coordinate Fun(int a,int b)

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

}

ITiCIISt YOr0 MOXKITUBI HACTYITHI ONEPaTOPH:

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

HacrynHuii puKiIan AeMOHCTPYE Iepeaady CTPYKTYp Y SIKOCTI apryMeHTIB
napamerpam (QyHKIT:

int CmpCoordinate(Coordinate r1,Coordinate r2)

{
return ((rl1.x==r2.X)&&(rl.y==r2.y));

}

Oynkris CmpCoordinate() BUKIMKAETHCS TSI TOPiBHIHHAS IEBHUX KOOPAWHAT Y
TOMY MICTi TIpOTPaMH, JIe TiepeadadaeThCs JIOTIIHUI BUPa3.

Ilpuxnao 3aedanns 13.1:

OpranizyBatu 0a3y JaHHUX JUTSI CKJIaTy IPOMFICIOBUX TOBAPiB, BHKOPHUCTABIITN
CTPYKTYPY 3 HACTYITHUMH IOJIMH:
— HOMeEp HaKJIaIHoI;
— BapTICTh OJWHUIII TOBApY;
— HalfMEeHyYBaHHS TOBapy;
— KUTBKICTD KOXHOI OJJUHUIII TOBapYy.
JlonaTKoBHi cepBic: 3a0€3MeUnTH MOXKIIMBICTD 301IBIICHHS/3MEHIIIEHHS Bap-
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TOCTI TOBapiB Ha CKJIaJ y 331aHOMY ITPOIIEHTHOMY BiJJHOLIICHHI.

Po3e’a30k:

/*13.1 */ #include
<stdio.h> #include
<conio.h> #include
<ctype.h> #include
<stdlib.h> #include
<string.h> #define
MAX 50 typedef
struct base
{
unsigned int num;
float sum;
char tovar[15];
unsigned int kol;
}Base;
typedef Base Mas[MAX];
int InputData(Mas, int);
void EditData(Mas,int); int
DeleteData(Mas,int); int
DeleteBase(int);
void SearchData(Mas,int);
void ViewBase(Mas,int);
void Service(Mas,int);
main()
{
inti;
char c;
Mas m;
do
{
clrscr();
gotoxy(37,3);
puts("M E N U");
gotoxy(28,4);
for(int i=1;i<=23;i++)putc("\x5F',stdout);
gotoxy(32,6);
puts("1. Input data");
gotoxy(32,7); puts("2.
Edit data");
gotoxy(32,8); puts("3.
Delete data™);
gotoxy(32,9); puts("4.
Delete base");
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gotoxy(32,10);
puts("'5. Search data");
gotoxy(32,11);
puts("6. View base");
gotoxy(32,12);
puts(*7. Service");
gotoxy(32,13);
puts("0. E X I T");
gotoxy(28,14);
for(int i=1;i<=23;i++)putc("\x5F',stdout);
gotoxy(31,15);
puts("\xA9 O.Zhulkovskyi, 2015");
do c=getch();while((lisdigit(c))||(c=="8")||(c=="9"));
switch(c)
{
case '0":break;
case '1":i=InputData(m,i);break;
case '2":EditData(m,i);break;
case '3".i=DeleteData(m,i);break;
case '4":i=DeleteBase(i);break;
case '5":SearchData(m,i);break;
case '6":ViewBase(m,i);break;
case '7":Service(m,i);
}
Jwhile(c!="0Y;
return O;
}
// 1aji OmUCyrOTHCsI OTOJIOIIEHI paHilie QyHKIT:
/Il InputData()
/ EditData()
// DeleteData()
/I DeleteBase()
/Il SearchData()
/I ViewBase()
/] Service()

Pezynomamu pooomu:
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5] DABCS\OL\_13_LEXE

MENLU

1. Input data
2. Edit data
3. Delete data
4. Delete base
5. Search data
6. Uiew base
7. Service

8. EXIT

<] |

® 0.Zhulkovskyi, 2815 L]

# | DABCS\OL\_13_1.EXE

|| e

Continue - <Ent>; Menu - <Esc>

8| DABCS\OL\_13_L.EXE

INPUT DATA M6

# nakladnoy: 1
summa : 123.00
tovar: rover
Kolichestvo: 14

EDIT DATA

# nakladnoi: 111
summa :

tovar:
Kolichestvo:




87

& D:\BCS\OL\_13_LEXE

DELETE DATA

# nakladnoi: 2

Data is not find

Continue - <Ent>; Menu - <Esc>

] DABCS\OL\_13_L.EXE

KU ——

DELETE BASE

Do you want to delete base?

YES - <Ent>; NO - <Esc>

5| D:\BCS\OL\ 13_LEXE

SEARCH DATA

# nakladnoi: 188

Data is not find

Continue - <Ent>; Menu - <Esc>
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UIEW BASE ii

DATA #2

5| D:\BCS\OL\_13_LEXE

# nakladnoy: 122

summa : 9000.00
tovar: televizor
kolichestvo: 3

Continue - <Ent>; HMenu - <Esc>

% | D:ABCS\OL\_13_1EXE (=)

SERUVUICE il
4

Uvedite % podn9ti9 cen: 25

| i

3agoannsn:

Po3pobutu nporpamy, 1o opraHizoBye 0a3y AaHUX 13 33/IaHO0 1HAWBIAYaIb-HUM
3aBJAaHHAM CTPYKTYPOIO, Ta HaJa€e HACTYIIHUH cepBic:

a) BBEIICHHS JaHUX; 0)

penaryBaHHS JaHUX; B)

BHJIQJICHHS JaHKX; T)

neperisiL Beiei 6asu; 1)

3HUILEHHS BCi€l 0as3u;

€) JI0IaTKOBHIA cepBic (BIAMOBIAHO 0 1HIMBITYabHOTO 3aBaHHS).

Jianor 3 06a3010 JaHWUX BECTH 4epe3 KOHCOJb, (aiioBHii OOMIH JaHHMMHU HE BH-
kopucroByBartu. [lani B 6a3i MalOTh OyTH BiJICOPTOBAHUMH 32 CMUCIOBUM TPHHIIU-TIOM, 2
MpY BUBEJICHHI HA €KPaH MICTHTH SIKOMOTA TIOBHY 1H(POpMAIIifO.

1. OpramizyBatu 6a3y naHuMX 3 iH(OpMami€l0 NPO CHIBPOOITHHUKIB YCTaHOBH, BHKO-
PUCTaBIIH CTPYKTYPY 3 HACTYIIHUMH IOJIIMH:
— I1IB;
— J1aTa HapOmKEeHHsT (JI:MM:pppp);
— CTarTh;
— TabenpHUI HOMep (nnnnn).
JlonaTkoBuWii cepBic: BMBECTHM HA €KpaH iH(opMmamilo Mpo MUX CHiBPOOITHHKIB,
BIJICOPTOBaHY y MOPSJAKY iX MpaleBIalITyBaHHS B Hil yCTaHOBI (HMpHMiTKa: Tade-
JILHUI HOMEp 3BUIBHEHOTO CIIiBPOOITHUKA HE 3aiIMAETHCS).

2. OpranizyBati 6a3y HaHUX IUIsl CIYXOM 3HAHOMCTB, BHKOPHCTaBIUIH CTPYKTYPY 3
HACTYITHUMH MOJISIMH: :
— iM's, IO OATHKOBI;
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— JaTa HapoKEHHS (IU1:MM:pppp);

— CTaTb;

— 3picT, Bara;

— BIPOCIIOBiTaHHS;

— piYHMA AOXi.

JlonmaTkoBuii cepBic: BUBECTH Ha eKpaH iHpopMarlito Ipo KITEHTIB CIYKOH, Bij-
COPTOBaHY 3a iX BIKOM.

OpranizyBati 0a3y naHux 3 iH(opMamiero Tpo CHIBPOOITHHKIB YCTAHOBH, BHKO-
PHCTaBIIHN CTPYKTYPY 3 HACTYITHUMH TIOJISIMH:

— TIPI3BHIIIE;

—iM's;

— 1o 6aThKOBI;

— 3araJibHAN cTaxx (MMOBHHUX POKiB);

— PiK IpaneBNaTyBaHHs B il YCTaHOBI;

— CTars.

JlonaTkoBuii cepBic: BUBECTH Ha €KpaH MO3J0pPOBJICHHS 3 MIiXKHAPOAHUM HKiHO-4HM
JTHEM CHIBPOOITHHIIG Ii€] YCTAaHOBHM 3 JIOAATKOBUM 3a3HAYECHHSM IX CTaxy poOOTH B
Il yCTaHOBI.

OpranizyBati 0a3zy naHux 3 iH(OpMali€r0 MPO CIIBPOOITHUKIB YCTAaHOBH, BHKO-
PHCTABIIY CTPYKTYPY 3 HACTYITHUMH MOJIIMH:

— I1IB;

— Jata HapomKeHHA (JU1:MM:pppp);

— CTaTh.

JlonaTkoBuii cepBic: BUBECTH HA €KpPaH CIMCOK YOJIOBIKIB I[i€] YCTAaHOBH 3 JI0/IaT-
KOBHM 3a3HAYE€HHSIM iX BiKy (IIOBHUX POKIB).

OpranizyBati 0a3y naHux 3 iH(QOpPMALi€r MPO CHIBPOOITHUKIB YCTAHOBH, BUKO-
PHCTABIIY CTPYKTYPY 3 HACTYITHUMH MOJISIMH:

— I1IB;

— JaTta HapOomKEeHHA (LI MM:pppp);

— CTaTh;

— HoMep TereoHy (OXXXXXXXXX).

JlomaTkoBuii cepBic: BUBECTH Ha €KpaH CIIMCOK YCiX omHO(paMinbLiB (IpUMiTKa:
IBanOB i IBaHOBa — OTHO(AMLITBIII).

OpranizyBatn 0a3y HaHUX I AWTSIOTO CAaAKy 3 iH(GOPMAIE€I0 IIPO MAIIOKIB,
BUKOPHUCTABIIN CTPYKTYPY 3 HACTYIHUMH TIOJISIMU:

— Tpi3BHIIE, iM'S;

— JaTta HapOomKeHHS (JU:MM:pppp);

— CTaTh;

— HOMEP TPYIH.

JlomaTkoBWi cepBic: BUBECTH HA CKpaH IO3OPOBJICHHS 3 JTHEM HAapOMKEHHS, BiJl-
COPTYBaBIIM CIIMCOK MANIOKIB B al(aBiTHOMY IOPSJIKY iMEH 3 JONAaTKOBUM 3a-
3HAYEHHSM IX BiKy (IIOBHHX POKIB).

OpranizyBati 0a3y maHUX A BIAUIKY BHYTpIIIHIX chpaB 3 iHQopmamiero mpo
MeIkaHniB Micra EHcbka, BUKOPHCTABIIN CTPYKTYPY 3 HACTYIHUMH IOJISIMU:

— I1IB;

10.

11.

12.
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— CTaTb;
— JIOMAIIHS ajpeca;

— HoMep TenedoHy (OXXXXXXXXX).

JlomaTkoBMiA cepBic: BUBECTH HA €KpaH BiJICOPTOBAHUI 3a MPi3BHUILEM CITHCOK
MOXITBHX POINYiB BKA3aHOTO ITiI03PIOBAHOTO.

OpranizyBatu 0a3y JaHUX IS JOBIJKOBOI CIY)KOM 3alli3HUYHOI CTaHIIi, BUKOPH-
CTaBUIN CTPYKTYPY 3 HACTYIHUMH HOJISMHU:

— HOMEp 10i3/a;

— MapupyT pyxy noizza (4epes siki CTaHIii IpsMye);

— TIepiOIUYHICTh PYXY M0i3/1a (LIIOIEHHO, 110 MAPHUX/HENapHHUX JHSX TOIIO);

— rpadik pyxy 3a MapuIpyTOM: 4ac MpHOYTTs, Yac BiAnpasieHHs (IT.xx). JlonaTkoBuii
CepBic: BUBECTH Ha eKpaH rpadik pyxy Moi3iB M0 CTaHIil y Hall-Onmx4y 100y B
3a3HaYE€HOMY HaANPSIMKY.

OpranizyBati 0a3y JaHuX 3 iH(OpPMAIi€I0 NPO CHIBPOOITHUKIB YCTAaHOBH, BHKO-
PHCTABIIH CTPYKTYPY 3 HACTYITHUMH TOJISIMH:

— TIIB;

— JaTa HapoHKEeHHs (JUI:MM:pppp);

— cTaTh;

— PIYHHUEA JOXiI;

— KUIBKICTB IITEM.

JonaTkoBuii cepBic: BUBECTH Ha €KpaH BiJICOPTOBaHY 3a Npi3BUIIEM iH(opMallito po
CMiBPOOITHHUKIB YCTAHOBH, 1[0 HAPOIWIIUCS B 3a3HAUCHUI Yac POKY.

OpranizyBati 6a3y JaHHMX Ui CIIOPTUBHOTO KIyOy 3 iH(opMallieo mpo OoKcepis,
BUKOPHCTABIIN CTPYKTYPY 3 HACTYIIHUMH ITOJIAMHU:

— I1IB;

— JaTa HapoKeHHS (AT MM:pppp);

— MicIle HaBYaHHs ab0 podoTH;

— Bara.

JonaTtkoBmif cepBic: BHBECTH Ha €KpPaH CIIMCOK CIIOPTCMEHIB, BiJCOPTOBAaHWHA 3a
BaroBumu kateropismu (I — mo 50kr; I — 51-60kr; 111 — 61-70kr; IV — 71-80kr; V —
Oinpire 8OkrT).

Oprani3yBat 6a3y JaHUX AJIS JOBiTKOBOI CIIY>KOHM MiCTa, BUKOPHCTABIIHN CTPYK-TYPY
3 HACTYITHUMH HOJISIMU:

— I1IB;

— IOMAIIHS aapeca;

— gomarnHii TenedoH (XXxXxx abo XXXXXX).

JonaTtkoBuii cepBic: BUBECTH Ha €KpaH HasBHY B 0a3i maHUX iH(OpMaIlito 3a BKa-
3aHUM TIPI3BHIIECM.

OpranizyBaTu 6a3y AaHHUX IS TTOMITOBOI CIY)KOM MiCTa, BUKOPHUCTABIIN CTPYK-TYPY 3
HACTYITHUMH TOJISIMH:

— I1IB;

— 1HJIEKC;

— JIOMAIIHS ajpeca;

— MOOiIbHUH TenedoH (0XXXXXXXXX).

JlomaTkoBMiA cepBic: BUBECTH Ha €KpaH HasBHY B 0a3i iH(opMalliio 32 BKa3aHOO



13.

14.

15.

16.

17.

18.
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aJIpecoro.

OpranizyBat 0a3y JaHMX /11 KOMIIAHII EKCIIPec-IOCTaBKH, BHUKOPHCTABIIH
CTPYKTYpPY 3 HACTYITHUMH TIOJISIMH:

— I1IB;

— JIOMAIIHSI ajpeca;

— MOOLTbHUIH TereoH (OXXXXXXXXX).

JlonaTkoBuii cepBic: BUBECTH Ha €KpaH HasiBHY B 0a3i iH(opMallito 32 BKa3aHUM
TeneoHOM.

OpranizyBati 0a3y JaHUX JUIs JIOBiJIKOBO-OiOmiorpagiuHoro Bimminy 6iOmiorexwy,
BUKOPHCTABIIH CTPYKTYPY 3 HACTYITHUMHU TOJISIMU:

— aBTOP(M) KHIDKKHY;

— Ha3Ba KHWKKH;

— KUIBKICTh 3aPEECTPOBAHHUX €K3EMILISIPIB;

— mUdp NoUIyKy KHHXKKH B Oi0mioTert.

JlonaTkoBuii cepBic: BUBECTH Ha €KpaH BiJICOPTOBAHUIA 3a MIM(PPOM CITUCOK 3HAM-
JICHUX 32 BKa3aHUM aBTOPOM(aMM) KHHKOK.

OpranizyBati 0a3zy IaHMX JUIs JIOBIZKOBOI CIY)KOW aepoOBOK3ally, BUKOPHUCTABIIH
CTPYKTYpPY 3 HACTYITHUMH TIOJISIMH:

— HOMEp pENcy;

— IYHKT NIPU3HAYCHHS;

— 3araJibHa KUIbKICTh KBUTKIB JUIsl KO)KHOT'O pelicy Ha OTOUHY A00Y;

— KUIBKICTh KBUTKIB B HASIBHOCTI JIJIsl KOOKHOT'O pelicy Ha moTouHy 100y. JlogaTtkoBuit
CepBic: OKpeMe MEHIO JI03BOJISIE BUBOJMTH Ha €KpaH 1HQOpMaLito 11100 HAsBHOCTI
KBUTKIB Ha BKa3aHHH peiic (ITyHKT MpU3HAYEHHS), a TAKOXK 3Mi-HIOBaTH L0
iH(opMallito.

OpranizyBati 6a3y JaHHUX JUIsi OOJIKY YCHIIIHOCTI CTYACHTIB (pakynabTeTy, BHUKO-
PHCTABIIY CTPYKTYPY 3 HACTYITHUMH MOJISIMH:

— mup rpymu;

— Ha3Ba AUCLHIUTIHY;

— CIIMCOK CTYJEHTIB IpymH (IIPi3BHUIIE Ta iHIIIAIN);

— YCHIIHICTE KOKHOTO 31 cTyAeHTiB (0—100 6amiB).

JlomaTkoBuil cepBic: BMBECTH Ha €KpaH BiJACOPTOBAHWHA 3a TPI3BHIAMHU CIIHCOK
CTYIEHTIB (DaKymbTeTy, YCIHIIIHICTh SKUX (cepemHiii Oam 3a cecilo) mepeBHIIye X
Oais.

OpranizyBatun 0a3zy gaHuX s OyxranTepii HiANPHEMCTBA, BUKOPHUCTABIIA CTPYK-
TYpY 3 HACTYITHUMH TIOJISIMU:

— TaOeNbHUI HOMEp CIiBPOOITHHUKA;

— I1Ib;

— Tocasa;

— iHopmanis mpo moMicsSIHUA 3apodiTOK 3a ocTaHHI 12 MicsiB.

JlomaTkoBuii cepBic: BUBECTH HA eKpaH iH(popMaIlito mpo cepeHiii 3apo0iTok
Bkazanoro (I11B) cniBpoOiTHHKA BIPOAOBXK 3a3HAYEHOTO Iepioay (MicsIli) Jacy.
OpranizyBaty 0a3y gaHux aist 0107Ii0TeKH, BUKOPUCTABIIN CTPYKTYPY 3 HACTYH-HUMH
TIOJISIMU:

— mudp aboHeHTa;

19.

20.

21.

22.

23.

92

— I1IB;
— KUTBKICTD y3ATHX KHHT;
— HA3BH KHHT 1 X aBTOPH.
JlonaTkoBmii cepBic: BUBECTH Ha €KpaH BiJICOPTOBaHY 3a MPi3BHIIEM iH(OpMAIIio
II0/10 BCIX KOPUCTYBaUiB BKa3aHOi KHHUTH.
OpranizyBati 0a3y AaHHX [UIsl MOMIKJIIHIKH, BHKOPHCTAaBIIN CTPYKTYPY 3 HAcCTYII-
HUMH TOJISIMH:
— I1IB;
— J1aTa HapoKEeHHs! (J1:MM:pppp);
— JIOMAIHS ajpeca;
— Micie pobotu;
— J1aTa OCTaHHbOT'O MEJOTIIAY (UI:MM:pppp).
JlonaTkoBmii cepBic: BUBECTH Ha €KpaH BiICOPTOBaHY 3a Npi3BHUIIEM iH(opMallito
10/10 0Ci0, SIKI He TPOMIIUTY Ha TaHUH MOMEHT Yacy HIOPIYHUN METOTIIsI.
OpranizyBati 0a3y AaHMX U1 CKJIAAy BiMCHKOBOTO Ta IHTEHIAHTCBKOrO MailHa
BIICHKOBOI YaCTHHH, BUKOPUCTABILYU CTPYKTYPY 3 HACTYITHUMH TOJSIMU:
— HaliMeHyBaHHs OOMYHIMpYBaHHs (BEpXHiW opsr, OUTH3HA, TOJOBHI YOOpH, B3YyTTs,

pEeMeHi, 30posi TOIIIO);
— KUIBKICTh KOXKHOT OJTMHULI 0OMYHIUpYBaHHs 200 30pof;
— IHBEHTapHUI1 HOMep KOKHOI OJIMHUIII OOMYHIMpYBaHHs abo 30poi.
JlonaTkoBwuii cepBic: BUBECTH Ha €KpaH iH(opMallito Ipo CTaH CKIaay i Mpo MOXK-JIHUBI
HeCcTayl Miclisi BBEICHHS KIILKOCTI HOBOOPAHIIiB YaCTHHHU.
OpranizyBatu 0a3y BaHHMX Ul JeKaHATy yHIBEPCUTETY, BUKOPUCTABIIH CTPYKTY-PY 3
HACTYITHUMH HOJISIMH:
— HOMEp CTYIEHTCHKOTO KBUTKA;
— IIb cryaenTa, mmdp rpynu;
— HasBHICTh 3200proBaHOCTe# (YMCI0 HE3aIKIB Ta HE3aI0BUTHHUX OLIIHOK);
— HAasIBHICTb MOBAYKHUX MPUYWH JJIsl IOBTOPHOI 3724l cecii.
JonaTtkoBumil cepBic: BHBECTH Ha €KpaH BIJICOPTOBAaHHWN 3a MPI3BUIIAMHU CIIHCOK
CTYACHTIB (aKylnbTeTy, TOMYIIEHUX IS TOBTOPHOI 37adi Cecii, 33 YMOBU HasB-HOCTI
NOBAYXHUX IPUYMH Y1 MEHIIIE JBOX 3a00proBaHOCTEH.
OpranizyBati 0a3y AaHUX U JOBIIKOBOI CIY)KOM 3alli3HUYHOI CTaHIlli, BUKOPH-
CTaBILIH CTPYKTYPY 3 HACTYITHUMH HOJISIMH:
— HampsMOK (KIHIIeBa CTaHIIiA IPU3HAYCHHS);
— 3araljibHa KUTBKICTh €IeKTPOMOi3/IiB B 3a3HAYCHOMY HATIPSMKY;
— PO3KJIaJ pyXy MOi3/IiB B 3a3HAYCHOMY HANPSAMKY (TT.XX, IT.XX, ..., IT.XX).
JonaTtkoBuii cepBic: BUBECTH Ha eKpaH rpadik pyxXy 0O CTaHIN1 HAKOIIDKINX N
€JICKTPOIIOI3/IiB MMiCIIsA BKa3aHOTO Yacy B 3a3HAYEHOMY HAMPSIMKY.
OpranizyBati 0a3y JaHHX JUIs JKaHATY YHiBEpPCUTETY, BUKOPHCTABIUHU CTPYKTY-PY 3
HACTYITHUMH TOJISIMH:
— HOMEp CTYICHTCHKOTO KBUTKA;
— IIb crynenTa, mmdp rpyny;
— YCTIIIHICTG (3arajibHa KUTBKICTh 0aJIiB 3a Ceciro);
— HasBHICTh 3a00proBaHoCTeH (YMCIIO HE3aMIKIB Ta HE3aI0BIIbHUX OL[IHOK).
JlomaTKoBMiA cepBic: BUBECTH HA €KpaH BiJICOPTOBAHUIA 3a MPi3BUILAMH CITHCOK 3
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N HAaHyCHIIIHIMMX CTYIAEHTIB QaKyIbTeTy, CepenHiii 6a 3a Ceciro y SKuX Iepe-BUILye
X OaJtiB, 32 YMOBH JKOJTHHX 3a00proBaHOCTE}A.
24. Oprani3zyBatu 0a3y JaHHUX JJIs aBTOMOOITHHOI CTOSHKH, BUKOPUCTABIIHN CTPYKTY-PY 3
HACTYITHUMH IOJISIMU:
— HOMep Mics (nnn) ;
— Mapka, peecTpaniifHuii HoMep aBTo;
— TIPI3BUIIE Ta iHIIaNK BIACHUKA aBTO;
— KOHTaKTHUH Tese(oH BIaCHUKA aBTO (OXXXXXXXXX);
— JlaTa OCTAHHBOI OILIATH 3a Micue (J:MM:pppp).
JlonaTkoBuii cepBic: BUBECTH HA €KpaH BiJICOPTOBAHMIT 3a NPI3BUILIAMHU CITUCOK
BJIACHHKIB aBTO, 1[0 HA JTAHWII MOMEHT Yacy 3a00pryBaJii OIJIaTy 3a CTOSTHKY.
25. OpranizyBatn 0a3y JgaHMX JUIS KOMYHaJbHOTO ITiANIPHUEMCTBA, BHKOPHCTABIIH
CTPYKTYpPY 3 HACTYITHUMH TIOJISIMH:
— IIIb xopucTyBaya MoCIyT;
— JIOMaIIHsI aJjpeca KOpUCTyBaya MocIyr;
— BapTicTh nocayr (TpH./Micaus), ninbra (%);
— iHdopmarist mpo 3a00proBaHiCTh 3a CIOXKHUTI TOCTYTH (TPH.);
— iHopMmalis PO OCTaHHIO CIUIATY 3a OJieprKaHi MociyrH (TpH.).
JlonaTkoBuii cepBic: BUBECTH HA €KpaH BIJICOPTOBAHHUIA 32 MPi3BUII[AMHU CITHCOK
OOp>KHUKIB MiIPHUEMCTBA 3 IOAATKOBUM 3a3HaYEHHSM CYyMHU OOpTY.

Konmponwni 3anumannn:

o Take cTpykTypa Ta 00’ enHaHHA? SIka Mi>kK HUMH Pi3HUIIA?

SIK OroJIOIIYIOTHCS Ta 1HILIATI3YIOThCS CTPYKTYPH Ta 00’ € JHaHHS?
o Take Ter Ta moje cTpykTypu (00’ eaHAHHS)?

Sk 31IHCHIOETBCS IOCTYII JI0 €IIEMEHTIB CTPYKTYpH (00’ €1HaHHS)?
IIlo Taxe 6iToBi mOSA?

Sk 3pydHIiIIe OroJIOCUTH MACHB CTPYKTYp?

SIxi omepartii MOXXYTh 3aCTOCOBYBATHCA 10 CTPYKTYp (00’ emqHAHB)?
Sk mepenaTtu cTpyKTYypy abo okpeme ii morne y GpyHKIIir0?

Yu Moxke OytH CTpyKTypa (00’ €qHaHHS) pe3ynbTaToM (QyHKIIi?

©WooNAR~WNE

16. JlabopatopHa po6orta Nel4.
Peanizauis ¢aiisioBoro odmMiny naHumn

Mema_pobomu: Tomanbllle O3HAWMOMIICHHS 31 CTPYKTYpAMH [IaHHUX, 30KpeMa 3
¢aiinamMu; HaOYTTSI HABHYOK 0OPOOKH TEKCTOBHX Ta JBIMKOBHX (pailiniB y mporpamax
C/C++.

Teopemuuni ocnosu.

®Daiin y Mmoi C/C++ — abcTpakTHE TOHATTS, SIKUM [O3HAYAETHCS CYKYIHICTh TAHUX
Ha 30BHIIIHbOMY Hocii iH(opmamnii a00 NMEeBHUH TepMiHANBHUN NPHUCTPiH (Ha-TIPHUKIAL,
KJaBiaTypa, AWCIUIEH, TPHHTEp TOMIO). Y TMEpIIOMY BHIAJAKY 3AIHCHIOETHCS NPSIMHA
(Grounnit), a y Apyromy — 1mociiioBHU# (obaiToBuit) daitnoBuii 0OMiH.
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BucokopiBaeBuii 00OMiH maHuMu y C-mporpamax € yHi(iKOBaHMM 3aBISKH CH-
cremi Oydepmzanii. ITocmigoBHicTh OaiTiB, M0 HAAXOAWTH Bij MEBHOro Qairy (Jori-
YHOTO TPHUCTPOr0) abo mepemaeTrbes M0 (aiimy, Ha3WBAETHCS MOTOKOM. [IpomikHa 00-
JacTh OMEpaTHBHOI MaM’ATi, yepe3 SKy BiOyBaeTbcs OOMIH MOTOKAMH MiX JTaHUMH
nporpamH i ainamu, Ha3uBaeThcs OydepoM.

Juis 3nificHeHHs OOMIHY NaHMMH MiX Iporpamoro Ta (aitiom HeoOXigHO Ha-
camriepesl CTBOPUTH BIINOBIIHUI TIOTIK y MpOrpami, MOB'SI3aHUN 0E3MOCEpEaHbO 3 UM
(haiimom, ToOTO BimkpuTH (Al M1t JocTymy (YUTaHHS a00 3amHCy):

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

ne fopen() — crammaptHa (stdio.h) ¢yHKIisS BigKpuTTs icHyrouoro (ab0 CTBOpEHHS
HOBOro) ¢izuuHoro Qaiiny Ha im’s fileName 3 3amanum pexxumom oOMiny fileMode Ta
fioro 3B’s13yBaHHA 3 (haiinoBoro 3MiHHOIO f.

[Mapamerp fileName 3amae im’st ¢aiimy, 3amucaHe 3a NpaBWIaMH BiJIOBIIHOT
OIepariiHoi CHCTEMH, HAIIPUKIIaI;

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

[Mapamerp fileMode 3aae onuH 3 HACTYITHUX PEXKHUMIB BIAKPUTTS (aitny:

Pexxum  JIBidikoBmii  TexkcToBHit Ormuc
"t "rb" "1t — BIAKpUTTS (ailiry Ui YMTaHHS
"w" "wb" "wt" — BIAKpUTTS 200 CTBOpPEHHS (paiiiny 1Jisl 3a1UCy
"a" "ab"” "at" — BIAKpUTTA (ailny Jyis TOTOBHEHHS JaHUMU

Tpum. Pexxum 6e3 nonatkoBoro cuMBoiy b abo t € TEKCTOBHM 32 3aMOBYAHHSIM.

Hns pexumy "t mepembadaerscs, mo (aiin, MpU3HAYEHUH IUISI BIAKPUTTS, BXKE
icaye. Pexxnm "w" mo3BoIIsie CTBOPUTH HOBHUI a0 mepe3amucaTé crapuii ¢aiin ¢ ta-Kum
CaMUM iM’SIM.

Jlo KIII0YO0BO1 JTiTepH KOXKHOTO 3 PEKUMIB MOXKHA JTOJATH 3HAK «+», a came: "r+”,
"w+", "at+" abo "rb+", "wb+", "ab+" Tomo, micis woro Bimkputi (aiinm MoxkHa Oyme
BUKOPHCTOBYBATH SIK JUISl YUTAHHS, TaK 1 IS 3aIIUCY.

Oyukmis fopen() y pasi ycmimHOTO BiIKPHTTS MOTOKY ITOBEpTae anpecy (Imo-
Kaxxank) ctBopeHoi ctpykrypu FILE, a6o moBeprae mopoxHiid mokaxxunk NULL, sxmro
CTPYKTYPY CTBOPUTH HEMOKIUBO (HEBipHE iM’s (ailry, XHOHMH UIAX TOIIO), HATIPUKIIA;

char fName[]="file.txt";

FILE *f;

if((f=fopen(fName, "r"))==NULL)
{

printf("Error: File %s not found”,fName);
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exit(1); /* stdlib.h */
}

... [* onpamtoBaHHS BigKkpHuTOro Qaimy */
fclose(f);

[Ticns HOpMaJBbHOTO 3aBEpUIEHHS NPOrpaMy BCi BIAKPHUTI MOTOKM aBTOMATHYHO
3aKpHUBAIOTHCS, a iX Oy(hepn BHBIIBHIOIOTHCS, MPOTE KOPEKTHIIIE Oy/e 3aCTOCYBaHHS JUIs
mporo cranaaptHol ¢yukuii fclose() (auB. ocramuiit npukian). Ilicias ycmimHOro
BUKOHAHHS 11 (QYHKIIiS IOBEPTAE HYIb, & Y pa3i MOMUIKH — MakpokoHcTanty EOF - (End
Of File — kinens daiiny).

UvranHs i 3amuc TEKCTOBUX (aimiB. ICHyOTH aBa (yHIZaMEHTaIbHI 3aco0u
00pOOKH TEeKCTOBHX (DAMITiB: TIOCUMBOJILHHM 1 PAKOBHA.

OCHOBHUMH (YHKIISIMH TIOCUMBOJIFHOI'O 34YUTYBaHHS 3 (ailJIOBUX IIOTOKIB,
BIIKPUTHX [UIS YWTaHHS y TekcToBoMmy pekumi ('rt”), € crammaptai ¢ynkumii getc() i
fgetc(). YV pasi ycmimmoro BHKOHAHHS I1i (YHKIi MOBEPTAlOTh 3YMTAHUHA 3 MOTOKY
cumBon ab6o EOF (y pa3i mocsarHeHHs KiHIA ¢ailny a00 HEMOXIIMBOCTI 3YMTYBAaHHS
JIaHuX).

Jlst TOCMMBOJIBHOTO 3amucy y (aiioBi NOTOKM, BIAKPUTI JUIA 3alIMCYy Y TEKC-
ToBOMY pexkumi ("wt”), BUKOPHCTOBYIOThCS cTanaapTHi Gpynkiil putc() i fputc().

Hampukian, HacTynHuii omepaTop BioOpakae Ha €KpaHi BMICT JJOBLIBHOTO
TEKCTOBOro (aiiiny, 3B’s3aHOr0 y mporpami 3 ¢aiioBoro 3minHO fl, Ta MOCUMBOJIB-HO
KOIito€ ekt (aiin B iHmMiA, 3B’ s13aHuit 31 3MiHHOO 2:

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

putchar(c);

fputc(c,f2);
}

OCKibKH TEKCTOBI (hailiy OpraHi3oBaHO y BUIIISAI CUMBOJBHHUX PSIIKIB, TO IS
I IBUIIEHHS MBUAKOII1 alTOPUTMIB POOOTH 3 HIMH OUTBIN MPUAATHUM Oyne iX psaKoBe
omnparrfoBanus. JIJIst bOT0 3aCTOCOBYIOThCs craHmaptHi ¢ymkmii fgets() (mwis gwuranss) i
fputs() (s 3ammcy) psakiB y (aimu, BiIKPHTI IS ONPAIOBAHHS Y BiJ-TIOBITHOMY
TEKCTOBOMY PEXKHMI.

Oynkmis fgets() morpedye y SKOCTI mapaMeTpiB: pAaKoBY 3MiHHY (Oydep); ki-
JBKICTh CHMBOJIIB (BKJIIOUAIOYH 3aBEPIIANBHII HYIh-CHMBOII), III0 HEOOXiTHO MPO-UYUTATH
y meir Oydep; 3MiHHY (aHIIOBOro MOTOKY, BIIKPUTOTO IS YUTAHHS y TEKCTO-BOMY
pexxumi. [licnst ycminHOro BUKOHAHHS Il (DYHKIIS MOBEpTa€ MOKAXYUK Ha 3UATAHUM 3
¢aiiny psimok a6o NULL — y pasi moMuiku.

@Oynknis fputs() morpeOye ymme gBa mMapaMeTpu — PSAAKOBY 3MIHHY 1 3MiHHY
(alioBOro MOTOKY, BIAKPUTOrO JUIA 3alHCy Y TEKCTOBOMY pekumi. Ilicast ycminrHo-ro
BHUKOHAHHS 1151 PYHKIIiA ToBepTae e gonatHe 3HadeHHsI abo EOF — y pasi mo-Muikm.

HacrynHuit pparMeHT 1eMOHCTPYE PsIIKOBE KOIIIOBaHHS BMICTY OIHOT'O TEKC-
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TOBOTO (ailiTy B iHIINIL:
#define SIZE 255

FILE *f1,*f2; char
buffer[SIZE];

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

HeoOxiHO 3ayBakuTH, IO PSAKH, PO3MIp SIKMX Y BXiHOMY Qaiimi Oyne OinpmmM 3a
SIZE, «ypizaTumyTcsi».

DopmaTHe BBE/ICHHS/BUBEJCHHS JIAHUX IO BIiHOIICHHIO 70 TEKCTOBHX (haiiniB
3mificHroeThes 32 momomororo ¢yskiii fscanf() i fprintf() sigmosimmo. 1li ¢ymkmii
MPALOIOTh aHAJIOTTYHO KOHCOMbHUM (yHKIisM scanf() 1 printf(), Hanpuka:

fscaf(fin,”%i",&x);
fprintf{fout,”%35.2f\n",y);

ajie y sIKOCTI TepIIOro napaMeTpy 3aluCyeThCs BIAMOBIHUI TEKCTOBHIT moTik. YnTaHHs i
3anuc NBikoBuX (aiiiiB 3/1HCHIOETHCS 32 IONIOMOrOI0 CTaHAAPT-
HuX QyHKIi# 610uHOro 0ominy nanumu fread() i fwrite() Biamosiamo.

Oynkuis fread() morpedye HACTYIHI 4OTUPH Mapamerpu: aapecy Oydepa (3MiHHOT
abo MacuBy 3MIHHHMX), HIO NpuUiiMae AaHi 3 (aioBOro moroky; po3mip y Gaitax ofHOro
EIEMEHTY JaHUX, L0 3YUTYIOThCS 3 (hailily; KUIBKICTh TaKHX EJIEMEH-TIiB; 3MIHHY
(aitnoBoro MoToKy, BIIKPUTOrO AJsl YUTAHHS Yy JBilikoBoMy pexxumi ("rb”). DyHkiis
MOBEPTAE KUIbKICTh PEaNbHO 3UYUTAHHX €JIeMEHTIB a0 Hyab (y pa3i MOMUIKK ab0 KOIu
JOCSTHYTO KiHIS (aiiny).

Oynkuis fwrite() moTpedye HACTYIHI YOTHPH MapaMeTpH: aapecy Oydepa (3MiHHOT
a00 MacuBY 3MIHHHX), [0 Tiepeae AaHi 10 (ailioBoro moToky; po3mip y Gaitax omxHOro
EIIEMEHTY JaHUX, M0 3alHuCYIOThcs Y (aili; KiabKICTh TaKMX elNEeMEH-TIB; 3MIHHY
(haiIIoBOrO MOTOKY, BIOZKPHTOTO Ui 3amUcy y IBilikoBoMy pexumi ("wb”). DyHKIiA
MOBEPTAE KUTBKICTh PEeabHO 3aIMCaHUX €JIEMEHTIB.

Hacrymuuii ¢parmeHT mporpamu neMoHCTpye Onoune umtaHHa manux ("rb”) 3
(atimy fl moBimpHOTO pO3Mipy y Oydep-macuB, TOOAHTOBE OIPAIFOBAHHS EIEMEHTIB
IIFOT'0 MACHBY 1 MONANBIINIA iX Omounwmii 3amwc ("wb") y iHmmit daiin f2:

while(res=fread(&buffer,1,sizeof(buffer),f1))

{
for(i=0;i<res—1;i++) ... /* onpautoBaums macuBy buffer */
fwrite(&buffer,1,res,f2);

}
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Jiist po3B’s13Ky esKUX 3a1a4 OOMiHy TaHUMH BHHHKA€ HEOOXiTHICTh y 3aCTO-
cyBaHHI (DYHKIIIH TIO3UIIFOBAaHHS MTOTOKIB:

fseek()  — BCTaHOBIIOE MOKAKYMK MOTOYHOI MO3UILIT (aiiy;
rewind() — BCTaHOBIIOE MOKAKYMK MMOTOYHOI MO3UIIi (haiiiny Ha HOro movyaTox;
ftell() — TIOBEpTA€E 3HAUCHHS MOKAXKYMKa TTOTOYHOI IMO3UIIIT (aily;

fgetpos() — 30epirae 3HaUEHHS MOKAXKYUKA TIOTOYHOI MO3HILT (aiiy;
fsetpos() — BiJHOBIIOE 3HAUCHHS MOKAXKYKMKA IOTOYHOI MO3HUIIT (haily,
30epexeHoro pasimie fgetpos().

Binbiricts ¢aiinoBux (yHKIINH HOBEPTAIOTH PE3YJbTaT, 38 SKUM MOXKHA MEpeBi-pUTH
KOPEKTHICTh BHKOHAHOI (haiiioBoi omepariii. [IpoTe BCTAHOBUTH TPHYUHY MOXK-JTHBOTO
30050 MOJXKHA 3a JIOIOMOT'OK (DYHKITI# aHAi3y MOMIIOK (DaliJIoOBOro OOMIiHY:
feof() — TIepeBips€e NOCSTHEHHs! KiHI (aiiny;
ferror() - mepeBipsie 03HAKY TIOMUJIKK B ONEPAIisIX 3BEPTAHHS JI0 TIOTOKIB;
perror() —BUBOAUTHL HA €KpaH iHPOPMAIIIFO PO MPUYHHN BUHUKHEHHS

NOMMJIKH B OTEpallisiX 3BePTaHHs A0 MOTOKIB, HAIIPUKIA:

if(ferror(f1)) perror(”Warning”);

Icnye Takox Oarato iHmmMx QainoBux ¢ynkuiit. Hampukian, Gidmioreka dir.h
MICTUTb creriayibHi QyHKIHT Ui poOOoTH 3 (ailiiaMu i KaTaJoramMH.

Ilpuknad 3aedannsn 14.1:

[Micnst 3uMTyBaHHS 13 3a3[ajerifip MiATOTOBICHOTO TEKCTOBOro (aiiiay oxHO-
BUMIPHOIO MacHBY IIUIMX YHCENl BUBECTH HOrO BMICT Ha €KpaH, a TAKOX 3a0e3Medn-TH
BUBEJICHHSI HA €KPaH Ta 30epeKeHHs y TOMY K TEKCTOBOMY Ta JIBIHKOBOMY (aii-nax 1ux
JIAaHUX, BIJICOPTOBaHHX 32 CIaJaHHSIM.

"< pri13_26 - bnoKHOT
®arin Mpaeka ®opMaT Bua Cnpaeka

Source data:
173425106 451 -23]

Pucynok 16.1 — Bmict BxigHOTO TeKCTOBOTO (haitry 10 3aBmanHs 14.1

Po3eé’a3zo0k:

/* 14.1 */ #include
<stdio.h> #include
<stdlib.h> #include
<conio.h> #define

MAX 100 main()

{
int i,j,n=0,m[MAX] t;

98
FILE *f1,*f2;

char fNamel[]="pr13_26.txt",fName2[]="pr13_26.dta",sS[IMAX];

if((f1=fopen(fNamel,"r+"))==NULL)
{
printf("Error: File %s not found",fNamel);
exit(1);
¥
f2=fopen(fName2,"wb");
fgets(s,MAX,f1);
printf("%s",s);
while(fscanf(f1,"%i",&m[n])!=EOF)printf("%5i",m[n++]); /*
sortuvannya vyborom */
for(i=0;i<n-1;i++)
for(j=i+1;j<n;j++)
if(m[]>ml[i])
{
t=m([i];
m[il=m[jl;
m[j]=t;
}
printf("\nResult data:\n");
fprintf(f1,"\nResult data:\n");
for(i=0;i<n;i++)
{
printf("%>5i",m[i]);
fprintf(f1,"%5i",m[i]);
}
fwrite(&m,sizeof(m[0]),n,f2);
fclose(fl);
fclose(f2);
getch();
return O;

}

Pezynomamu pooomu:

= =10l x|

Source data:
1 7 3 4 25 18 6 451 -23

Result data:
451 25 10 7 6 4 3 1 -23

5

ol | 2z
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K 4 pr13_26 - bnoKHOT

®aiin Mpaeka ®opMaT Bua Cnpaeka

Source data:

173425106451 -23

Result data:

451 25 10 7 6 4 3 1 -23

Pucynok 16.2 — Bmict BuxigHoro tekcroBoro aiiny g0 3apnanus 14.1

3asoannsn:

1. Bukonaru 3aBnaHHs 10 jabopatopHoi poboru 3a Nell BiAmoBimHO 10 3aJaHOrO
BapiaHTy, 3/IHCHUBIIM 3YMTYBAaHHS BXIJHUX JaHMUX 13 3a3JaJErib MiArOTOBIEHO-T'O
TEKCTOBOTO (haiiiry. 3a0e3neynTH BUBEJACHHS BXIJHUX Ta BUXIJHUX JAHUX Ha €KpaH, a
TaKOX 30€peKEHHS BUX1THUX JJAHUX Y TOMY )X TEKCTOBOMY Ta JIBIKO-BOMY (haiinax.

2. BukoHatH 3aBmaHHA 10 JlabopaTopHoi poOotu 3a Nel3 BiAMOBIZHO 10 3aIaHOTrO
BapiaHTy, 3a0e3neyrBIIM BUBEICHHS BUXIJIHUX JIaHUX Ha €KpaH, a Takox Ix 30e-
PEeXKEHHs y TOMY ) TEKCTOBOMY Ta JiBilikoBoMYy ¢aitnax. [Iporpama mij dac 3amy-cky
MOBUHHA MEPEBIPATH HASBHICTh LMX (aililiB JUisi MOXIJIMBOIO 3YMTYBAHHS pa-Hille
30epexenol iHpopMaliii.

ok~ whE

8.
9.

Konumpononi 3anumanns:

o Take ¢aiix y MOBI IporpaMmyBaHHs?

o Take ¢aiiToBuii MOTIK i K BiH CTBOpIOETHCS 3acodamu C/C++?

SIKi OCHOBHI peXUMH BIAKPUTTS (paitioBoro notoky y nporpami C/C++?

Sk 3acTocoByeThes Ta npartoe y nporpami C/C++ ¢ynkuist fopen()?

Sk 3akpuBaeThes GaitioBuii oTik y nporpami C/C++?

Sk 3acobamu C/C++ 3iCHIOIOTBCS TOCHMBOJIBHE Ta PSJAKOBE OIPAIFOBAHHS
TeKCTOBUX (haiiniB?

Sk 3acobamu C/C++ 3aiiicHioeThes popMaTHUI OOMIH JaHUMHU MK MPOTpa-Moro 1
¢aitnamu?

Ak 3acobamu C/C++ 31iACHIOETHCS OTPAITIOBAHHS TBIHKOBHUX (aiimiB?

o Take mo3utiroBaHHS (DaHIIOBIX TOTOKIB?

10. SIki € 3aco0u aHai3y MOMIIOK (aiiiioBoro oominy y mporpami C/C++?

100



101 102

Honatok A
Ilopsinok BUKOHAHHSA Ta 3aXHCTY J1a00PATOPHHUX POOIT

1. JTabopaTopHi poOOTH BUKOHYETHCS CTYACHTaMH Ha JTJAOOPaTOPHUX 3aHSTTSX 3 JTUC-
IUIUTIHA B OOYHCITIOBAIBHOMY 3alti 3 BukoprcTaHHsaM [1K Ta B wacu caMocTiiHOT
poboru.

2. JIyis cTymeHTiB IeHHOT (popMH HABYAHHS BUKOHAHHS BCIX JIAOOPATOPHUX POOIT Aa-
HOT'O HABYAJIBHOTO BHJAHHS € 000B’s13K0BHM. CTy/IeHTH 3a09HOI pOpMHU HABYAH-

HSl BUKOHYIOTB JIMIIIE POOOTH, NepedadeHi podouoro MporpaMor0 HaBYalIbHOI JA1-
CIMIUTIHH.

[epemnik i KiNBKICTH 3aIPONIOHOBAHUX J0 PO3B’SI3KY 3a/1a4 BU3HAUAETHCS BUKIIA-
JlavueM, SIKHii BeZie 1a0opaTopHi 3aHATTS, BiJOBIIHO 1O poOOUYOl MPOrpamMu JTUc-
LIMIUTIHUA.

3. [epen BUKOHAHHSAM pOOOTH CTYJIEHT 3000B'13aHHI OMPAIIOBATH Ta CTUCIIO 3aKOH-
CHEKTYBaTH TEOPETUYHI OCHOBH, BIJITOBIIHI PO3/LIH PEKOMEHIOBAHOI JIITEpaTypr
(CTIIMCOK TOMAETHCS) 1 KOHCIIEKTY JICKIIiH, 8 TAKOX 03HAHOMUTHCS 3 TIPHKIIAaMH
PO3B’sI3Ky THIIOBUX 3a]1a4 33 TEMOIO JIa00paTOPHOro 3aHSTTSI.

4, [Tinroropnena laboparopHa podOTa MOAAETHCS BUKJIAIauy Ha MEPEBIPKY Y BUIIISIIL
3BITY, 00OOB'SI3KOBUMH PO3JIIAMH SIKOTO €: HOMEp Ta TeMa POOOTH, CTUCIIHIA KOHC-

MEeKT TEOPETUIHUX OCHOB 32 TEMOIO poOOTH, yMOBa 3aj1aui (a0 3a/1a4), po3B’ 30K
3ajaul y BUTIIsIII OJIOK-cXeMHU (32 HeOOX1IHICTIO), PO3IPYKOBAHOI'O Ha MPHHTEPI
TEKCTY NPOrpaMH Ta MPOTOKONy 11 peasizaiii.

5. 3BiT OaxxaHo opopmIiroBaTu Ha nanepi gopmary A4 (297x210Mm) 3 oaHi€el cTopo-
HU. SIKIIO 3BIT BUKOHYETHCSI Y 30LIUTI Y PYKOMMCHOMY BHUIJISIAIL, TO TEKCTH MPO-
rpaM Ta NpOTOKOJIH iX peaji3aiii MatoTh OYTH pPO3PYKOBaHI HAa IPUHTEPI Ta
BKJICEHI Y 3OIIIHT.

6. HeoOxi1HO TakoX 1MoaT 10 epeBipKy peKOMEHIOBaHWIT BUKIIajaueM HOCI# iH-
(dbopMarii 3 TekcTaMH HaJaro/XKeHUX MporpaM Ta ix BUKOHaBYMMU (aiinamu. Ime-

Ha (paiiyTiB MalOTh BIJIMOBIJATH HOMEpaM J1a0OPATOPHUX POOIT 1 3aBaHb J0 HUX
(mampuxian: Ir12 v10.cpp ta Ir12_v10.exe, To6TO MabopaTopHa podbora Nel2, 3a-
Baanas Nel0).

7. Poborta, B siKiif BUSABIICHO CYTTEBI IOMMIKHA a00 HEAOPOOKH, IOBEPTAETHCS CTYACH-
Ty JUISl TOONPALIOBaHHS Ta YCYHEHHS MMCbMOBO 3a3HaYE€HNX BHKIIA1a4ueM 3ayBa-

*eHb. JloonparsoBaHa abo mepepodiieHa podoTa MogaeThCs NIl IOBTOPHOI Tiepe-
Bipku 0e3 BUIANICHHS PaHIIIe 3a3HAYCHUX 3ayBaXKCHb.

8. 3axucT poOOTH 3MIHCHIOETHCS i1 Yac 1aDOPATOPHUX 3aHSTh 1 KOHCYbTAIlil. 3a
pe3yabTaTaMu 3aXUCTY 32 KOXKHY POOOTY BUCTABIISIETHCS OLIIHKA 32 CIICIiaIbHOIO
IIKAJIOKO OIIiHIOBAHHS, HABEJICHOIO Y po00Uiil mporpami 3 IUCIUTLTIHU.

9. Bbamm, orpumani 3a okpemi podoTHr, popMyIOTh 3arajabHy CyMy OailiB 3a abopaTto-
PHUIA IPaKTUKYM, sIKa BKa3YEThCS HA TUTYJIbHOMY apKyIlli 3BiTY 3a IiINHCOM BH-
KJIaJia4ya Ta BPaXOBYETHCS Y MiJJICYMKOBY OLIIHKY 38 MOIYJIb Ta CEMECTP.






