B.B. BouteHko, A.B. Mopo3soB

C/C++

Teopia Ta nNpakTuka




MIHICTEPCTBO OCBITU TA HAYKU YKPAIHW
HKnUTOMUPCBKMI Aep>KaBHUIA TEXHOSONYHNIA YHIBEpCUTET

B. B. BonteHko
A. B. Mopo3sos

C/C++:Teopiq Ta NPAKTURA

HaByanbHO-MeTOAWYHUMU
NOCiOHMUK

BuaaHHA 2 — BUNpaBneHe
(enekTpoHHWUM BapiaHT)

Kntomnp 2004



HaBuaibHO-MeTONMYHMI TOCIOHMK JUIs y4HIB Ta CTY/AEHTIB PI3HHX
¢opM HaBuaHHS 32 MpodeciiHUM crpsMyBaHHSIM ,,KoMI'IOTepHI Hayku”.

Hapu.-meromuunuit mociOnuk / B.B.Boiitenko, A.B.Mopo3os. —
Kutomup: XATY, 2004. — 324 ctop.

VY nmepmiii 4YacTMHI HAaBYAJILHOTO TIOCIOHMKA BHKJIAJCHO OCHOBHU
anropurmiyaoi moBu Ci. Ha mpocTux mpukiagax mOKa3aHO 3aco0H il
3aCTOCYBaHHS 10 PO3B’SI3aHHS NMPAKTHYHUX 3a]ad 3 MporpamyBaHHs. Bech
TEOPETUYHHUI BHKJIAJ CYNPOBOMKYEThCS MpuKiIagamu. Jlo po3mimy
BKJIFOYCHO OITUC IMOOYIOBH AJTOPUTMIB Y BHIJIALI OJIOK-CXEM, IO MOXE
OyTH 0COOJIMBO KOPHCHE MOYATKIBIISIM.

VY nmpyriit YacTHHI MOCIOHMKA BUKIIAJICHO OCHOBHI ITOJIOXCHHS 00'€KTHO-
OpIEHTOBAHOTO MIJXOAY Ta CIIOCOOM HOro 3acCTOCYBaHHS 10 PO3B’S3YyBaHHS
3a/1a4 3 IporpaMyBaHH 3a JIOIIOMOTOI0 MOBH TiporpamyBanas Cit++.

Tperst yacTiHA MICTHTH 3aBIAHHS JUIS JTA0OPATOPHUX Ta MPAKTUIHUX
poOiT y pi3HHMX BapiaHTaxX. Y JOJaTKaX HABEICHO MPOTOTHI HAHOiIBII
mmpokoBxuBaHuX (yHkniid mosu Ci ta Cit++.

VYxpaina, JKuroMupchkuii 1epkaBHUN TeXHONOTiYHMH yHiBepcuTeT, 2004

Yknaoaui:

Boiimenxko Bonooumup Bonooumupoeuu, KaHIWIAT TEXHIYHIX
HayK, JOIEHT Kadeapu TNporpaMHOro 3ade3redeHHs OO0YHCITIOBAIBLHOL
texaikn JXKATY;

Mopo3zoe Anopiii Bacunvosuu, crynent XITY

Peuenzenm:

Ilaniwmee Amamoniii Bacunvoeuu, [OKTOp TEXHIYHHX HAYK,
mpodecop, 3aBimyBau Kadenmpu IHPOPMATHKA Ta MATEMATHIHOTO
MOJICTTFOBAHHS.

3aTBep/PKeHO Ha 3aciJaHHi
BueHoi paau XKITL
npotokon Ne 5 Bix 2 rpyaus 2002 p.
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NEPEOMOBA

Bupnanns panHoro mociOHMKa Oyino 3yMOBIIEHE 3MIHOK HaBUAIBHHX
IUTAHIB JUISl TiJITOTOBKU CTYIIEHTIB IOYaTKOBHUX KypCiB, II0 HABYAIOTHCS 32
crnerianprOocTAME 7.080403 "TIporpamHe 3a0e3neUcHHST aBTOMATH30BaHUX
cucreM" T1a 7.091401 "Cucremum ynpaBiiHHA 1 aBTOMAaTHKH' y
JKUTOMUPCHKOMY 1H)KEHEPHO-TEXHOJIOTTYHOMY 1HCTUTYTI. [loumHaroum 3
yaciB 3acHyBaHHS (axkyiabTe€Ty, B TMepIli JUCHMIUIIHK 3arajbHol
criemiaiizamii 3 TporpaMyBaHHS Yy BY3IBCBKY Iporpamy HE3MiHHO
BKJTIoUanacsi anropurMmiyaa moBa Ilackane. Bona aificHO, y TOpiBHSHHI 3
IHIIMMY MOBaMH IIPOTrpaMyBaHHSI BUCOKOTO PiBHS, HaHKpaIlle MiIXoauia Ta
W HUHI TIIXOIUTH Ul TTOYaTKOBOTO O3HAHOMIICHHS CTYHEHTIB MOJIOZIINX
KYpCiB 3 OCHOBaMH aJTOpUTMi3allii Ta mporpaMmyBanHs. [Ipore wac Garato
mo 3MiHIoe: MoBa [lackanp crama OOOB’SI3KOBOIO YAaCTHHOIO BUBUCHHS
npeamery ,,JHpopmaruka” y cTapmmx Kiacax cepeiHbol MIKOIH. Takum
YHHOM, IepeBa)KHa OIIBLIICTh BYOPAIIHIX IIKOJISPIB, MPUXOISUU 0 BY3Y
Ha MepIINi Kypc, BXKe Ma€ He JIMIIE TI0YaTKOBI HABMYKH y ITPOTrpaMyBaHHI,
a ¥ BI/IITOBITHUIA YMMAaJIHiA JOCBi porpaMyBanHs Ha [lackai.

Buxozsiun 3 BHIIEBKa3aHMX 00’ €KTMBHUX NMPHUYMH, 3aMICTb BHUBUCHHS
OCHOB MpOrpaMyBaHHs MHPOTITOM MEPIIOro CEMecTpy Ha HPHUKIaAi MOBH
[Mackanb, Oyno BigmaHo mepeBary MmoBi Ci, fka pasilie po3riisianacs
MOYMHAIOYM 3 Jpyroro cemectpy. llepma wacTHHa JaHOTO ITOCIOHMKA
MICTHTh CTHCIIMM, Ta BOXHOYAcC JOCHTh MMOBHMHA BHkiIax MoBu Ci y
BimmoBimHOCTI M0 ii crarmapty ISO/IEC 14882. Ha mpoctux mpukiagax
TIOKa3aHO 3aCO0M 3aCTOCYBaHHS MOBH JUIS PO3B’SI3aHHS NMPAKTUYHHX 3a7ad.
VYci TeopeTndHi BiJOMOCTI CYNPOBOMKYIOTBCS IIPOCTHMH Ta 3PO3YMITHMHU
npUKIagaMu. BukiageHHs Mmarepiany 3a 3pOCTaHHAM BiJ INPOCTOrO JI0
OUTBII YCKIIAJTHEHOTO IOTOMOXKE Kpalle 30pi€HTyBaTHUCS THM CTyICHTaM,
XTO 3HAMOMHUIA 3 MMPOrpaMyBaHHAM Ha iHIIH MoBi. Kpim Toro, mo po3mimy
BKJIFOYECHO OMHC YCiX OJIOYHIX MOBHHX KOHCTPYKIIH MTOOYTOBH alTOPUTMIB,
10 MOXe OYTH OCOOIMBO KOPHCHUM TTOYATKIBIIM.

Hpyra gactura nociormka (II cemectp) npucBsuayerscst MoBi Cit++, sika
paHime po3riasmanacs Ha cTapmmx Kypcax. Ha cporomni 00'€eKTHO-
Opi€HTOBaHe MPOrpaMyBaHHS BXKe HE € HOBOKO IAPAJAUTMOI0, SIKa OCTAHHIM
YacoM 3a3HA€ CYTTEBHX 3MiH Ta Moaudikaniii. Ha gucieHHMX mpukiagax,
HaBEACHUX Yy JAPYrid YacTWHI TOCIOHMKAa CTYyHEHTH O3HAHOMIIATBCS 3
MOJIOKEHHSIMU ~ 00'€KTHO-OpIEHTOBAaHOI MapaaurMu - abcTparyBaHHsM,
IHKAICYISII€I0, YCIaIKyBaHHAM Ta 3acobamu ix peanizaiii MoBoro Cit++.

Y TperboMy pO3Aidl MICTATBCS 3aBIaHHS JUIs J1IaOOPATOPHUX Ta
MPaKTHYHUX POOIT 3rpyroBaHi 3a TemMaMu y BapiaHtax. CriomiBaemMocs, 1o
CTYISHTH MO3UTHBHO OIIHATH MPUOIU3HO ONHAKOBY IX CKJIAOHICTh, IO
BUKJTIOYUTh BHIAJIKOBY VIIEPE/DKEHICTh NMPH BHOOpI Bapianty. Y po3aimi



4 MepeamoBa

3a/au Ha CKJIaJaHHs e(EeKTUBHUX AJTOPUTMIB 3TPyNOBaHi 3aBIaHHS, 5K Yy
THIOMEepe/IHI POKH MPOINOHYBAINCS Ha IKUILHUX Ta BY3IBCHKHX OJIMITiaZax 3
IporpaMyBaHHs.

Y jopmatkax HaBENEHO NPOTOTHIM HAaWOUIBII IIMPOKOBKHBAHHX
¢yukuiii moBu Ci ta Ci++, 3rpynoBaHi 3a HAJIEXKHICTIO J0 CTaHIAPTHUX
6i6miorek. [lpm Oe3nocepenHbOMY HamMCaHHI Mporpam Led Po3aid
JIOTIOMOYKE YHUKHYTH TPYAHOLLIB, MOB'SI3aHIX 3 BUKOPUCTAHHSM JIOBi/IHHKIB
ta BOymoBaHoro HELPa moBu, 0coOimBO Uit THX, XTO HE JOCTaTHbHO
BOJIOZIi€ aHIJIiHCbKOI0 MOBOW. [IporpamicramM-IpakTHKaM 3arporoHOBaHO
BEJMKY KiJIbKICTh ITPUKIIAJIB, 110 HAWKpAIIe MOSCHIOIOTH TY YH 1HIILY TEMY.
VYci mporpamHi  QparMeHTH y TOCIOHMKY YBa)KHO TIepeBipeHi Ta
BIJITar0JKEHI, PEICTABIISIOTH COOO0 TaK 3BaHi "KOHCONBHI momatku", 6e3
MIPUB'SI3KM 10 KOHKPETHOTO OMNEpalifHOro cepefoBuIa. Y JaHOMY
MOCiOHMKY HE pO3IJsiaeTbcss nporpamyBaHHs mmix Windows Tta iHmn
criengikoBaHi cepenoBuIIa. 3a OaxxaHHsIM Bu Mo)keTe OTpUMAaTH AUCKETY,
110 MICTHTb yCi IIPOrpaMHi T0AATKH, PO3MIILEH] y TIOCIOHUKY.

VY naHoMy MOCiOHMKY OyJI0 BHIIPABJIEHO BaJH Ta MOMMJIKH ITONEPEIHIX
BHJaHb, BPAaxOBaHO MOOaXaHHS BHKJIAIA4YiB Ta CTYIEHTIB. ABTOpH
CTIOMTiBarOTHCS Ha Bari 3ayBaxkeHHS Ta OOAKAHHS, SIKi CITiJl HATIPABJIATH 32
SNICKTPOHHOI ajpecoro Mav@zt.ukrtel.net. Bonu Oyayre 000B'SI3KOBO
BpaxoBaHi y MOAAJIBLIOMY.

EnexTponHi Bepcii MOCiOHUKIB Ta iH(pOpMaIifo Mpo MOJAIBII BHIAHHS
kadenpn mporpamHOro 3abesnedeHHs oOuucroBambHOI TexHikH JKITI
MOXKHA 3HAWTH 32 ajpecoro B [uTepreri: http://www.ziet.zhitomir.ua: 8890/

NPO ABTOPIB

Boiimenxko Bonooumup Bonooumupoeuy, KaHIWAAT TEXHIYHUX HAYK,
JOIEHT Kadenpu MpOorpaMHOrO 3a0e3ledeHHs OOYMCIIOBAIBHOI TEXHIKU
XKITIL 'V 1992 pomi 3akinumB KuiBcekuit HamioHanpHUI YHIBEpCHTET iM.
Tapaca IlleBuenka. Ha xadenpi [I30T mpamroe 3 1994 poky. Buknamae
npeamerdn "OCHOBH TporpamyBaHHS Ta airoputMiudi mosu", "CydacHi
TexHonorii  mporpamyBaHHA", "OO'€KTHO-OpPIEHTOBAaHE IPOCKTYBAHHS
cknaguux cucrem". E-mail @ voytenko@ziet.zhitomir.ua

Mopo3zoe Anopiii Bacunvosuu, y 2002 poui 3aKiHYMB MiCEKHN JiIeh
mpu XKITI, npmsep ¢inanpHUX eTamiB Bceeykpaincokux onimniad i
xkouxypcie y 2002 poyi: WEB - omimmiaan, ydHiBCBKOi omiMmiagm 3
1H(QOPMATHUKH, KOHKYPCY HAYKOBO-IOCHIIHHUIILKAX poOiT Maioi Axanemii
Hayk (BimmgineHHs 00YHMCITIOBATIBHOI TEXHIKA Ta MPOrpaMyBaHHs), B JaHUI
4yac € cryaeHToM (akynbrery iH(opMaliiiHO-KOMIT IOTEPHUX TEXHOJIOTIH
XITY ta tpeHepom-pukianadem JKuromupceskoro nentpy IATP. E-mail:
morozov@iatp.org.ua, mav@zt.ukrtel.net.
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YACTUHA 1. MOBA NMPOIrPAMYBAHHA Cli

1.1 IcTOpiA BUHUKHEHHA

Tpoxu mpo icTopilo BHHUKHEHHS MOB mporpamyBanHs, Ta MoBu Ci
3okpema. Y 1949 poui y ®inanensdii (CIIA) mix kepiBuuirBoM JKoHa
Mouwti OyB crBopennit "Crucnuid kon" — mepmuii  IPUMITUBHHIN
iHTepIperaTop MOBH mporpamyBaHHs. Y 1951 poui y ¢ipmi Remington
Rand amepukancbka mporpamicTka ['peiic Xommep po3poOuia mepury
TPAHCIIOIOYM TMpOrpaMy, IO Ha3uBanacsa KoMmijmstopoM (compiler —
KOMIOHOBIUK). Y 1957 pori y mrab-kBaptupi ¢ipmu IBM Ha Memicon-
aBeHto y Hero-Mopky 3'seunacst nepima nossa mosa doprpan (FORmula
TRANSation — tpancmsiuisi popmyi). ['pynoro po3poOHHUKIB KepyBaB TOII
Bimomuii 30-piunuii matematuk J[xoH bekyc. ®@oprpan — me mepmia i3
" mificHUX" MOB BUCOKOT'O PiBHSI.

Hami, y 1972 poui 31-nmiTHi# ¢axiBemp i3 CHCTEMHOTO IIPOrpaMyBaHHS
¢ipmu Bell Labs Jlennic Pitui po3po6us MoBy nporpamysanss Ci. ¥V 1984
poui (panHmy3pkuii MaremaTHk Ta cakcodonict @wmmn Kan 3acHoBye
¢ipmy Borland International. ami 3'sBuBcs mianekt moBu Ci dipmu
Borland.

Ha mouarky Ci Oynma po3poOneHa sk MoOBa ISl IPOrpaMyBaHHS B
onepaniiftHii cuctemi Unix. He3aGapom BiH cTaB NOMMPIOBATHCS JUIA
nporpamicriB-npakTukiB. Hanpukinami 70-x Oymu po3poOieHi TpaHCIATOpH
Ci mgns mikpoEOM omepariitnoi cucremun CP/M. Ilicns mosisu IBM PC
cranu 3'aBisATucs 1 kommiasitopu MoBu Ci (Jutst TakuMX KOMI'IOTEpiB iX 3apas
JeKinpka necatkiB). Y 1983 p. amepukancekuii Incturyr CranmapTis
(ANSI) chopmysas Texuiunmii Komiter X3J11 a1t CTBOPEHHS CTaHAAPTY
moBu Ci. Ha ceorogui moBa Cit++, mo 3'sBunacad sk mocmigoBHuk Ci,
T ITOPSAKOBYETHCS OUTBIIOCTI BUMOT CTaHIAPTY.

3a cBoim 3mictom Ci, mepir 3a Bce, € MoBoro (GyHKMiH. [IporpamyBanns
Ha Ci 3mIACHIOETHCS HUIIXOM onwcy (yHKIH i 3BepTaHHA 1m0 0ibmioTex
(6i6mioTeunux (yHKIii). BinbImicTs GYHKINH MOBEPTAIOTE AESKI 3HAYCHHS,
10 MOXXYTh BUKOPHCTOBYBATHCS B 1HIIMX OIepaTopax.

Cepen nepeBar MmoBu Ci IOTPiOHO BiI3HAYUTH OCHOBHI:

* YVHIBEpCAIBHICTh (BUKOPHCTOBYETHCS Maiike Ha Bceix icHytounx EOM);
e KOMITAKTHICTh Ta YHIBEPCAIbHICTh KOJY;

e IBHUAKICTH BUKOHAHHA IPOrpam;

e THYUKICTh MOBH;

® BIICOKa CTPYKTYPOBaHICTb.
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1.2 EnemeHT moBu Ci

Bynp-sika mMoBa (ykpaiHChKa, pociiicbka, aHININCBbKa, (paHIly3pka Ta
IHIIN) CKJIAZAa€ThCsl 3 JICKIIBKOX OCHOBHHMX €JIEMCHTIB — CHMBOJIB, CIIB,
CJIOBOCTIONTyY€Hb 1 peYeHb. B alrOpUTMIYHMX MOBax HpOrpaMmyBaHHS
ICHYIOTh aHAJIOTI4HI CTPYKTYpHI €JIEMEHTH, TUIBKH CJOBa Ha3HMBalOTh
JIEKCEMaMH, CJIOBOCIIONYYEHHSI — BUPa3aMu, a PEYEHHs — OllepaTopaMu.

JlexceMu B CBOIO Yepry yTBOPIOIOTHCS i3 CUMBOIIIB, BUPA3U — 13 JIEKCEM
1 CHMBOJIIB, OIlEpaTOpH — i3 CUMBOIIIB, JIEKCEM 1 BHpas3iB.

o Angpasim moeu, adbo 1i CHMBOIU — II¢ OCHOBHI HETOMIJIbHI 3HAKH, 32
JIOTIOMOTOIO SIKMX ITUIIYTHCSI BC1 TEKCTH Ha MOBI IPOrpaMyBaHHS.

e Jlexcema, abo enmeMeHTapHa KOHCTPYKIisl — MiHIMaJbHa OAWHHMILL
MOBH, SIKa Ma€ CAMOCTIHHHUI 3MiCT.

e Bupas 3a1ae paBUII0 00YUCIEHHS AESKOTO 3HAYCHHSI.

e Onepamop 3aJla€ KiHIIEBUH OMHC ACIKOT [il.

1.2.1 Angpasim

Anghasim mou Ci BKIIOHAE :
e BEJIMKI Ta MaJli JIiTepH JTaTHHCHKOI a0eTKy;
e apabOceki U pH;
e TPOOUTBHI CUMBOJIM : TIPOOLJ, CHMBONHN TaOyIAIil, CHMBOI HEPEXOLY
Ha HACTYIHUH PSIIOK TOIIO;
o cumBomu ,.;:? V[/\~()[]1{}<>#H%N" & -+*=

1.2.2 IdeHmugpikamopu

[nenTH(diKaTOpH BUKOPHCTOBYIOTHCS JJISl IMEHYBAHHS Pi3HUX 00’ €KTIB :
3MIHHHX, KOHCTaHT, MiTOK, (yHKIi# Tomo. [Ipu 3amwci idenmugixamopis
MOXXYTh BHKOPHCTOBYBATHCSI BEIHKI Ta Maji JITEPH JaTHHCHKOI a0eTKw,
apaOCcpki IPpu Ta CHMBON MiAKpEecHeHHS. [meHTHdikaTOp HE MOXKE
MOYMHATHUCSA 3 IU(PU 1 HE MOXKE MICTHTH MPOOLITIB.

Komminsarop moBu Ci posrisimae JiTepd BEPXHBOTO Ta HIKHBOTO
pericTpiB sIK pi3HI cMMBOIH. TOMy MOXKHa CTBOPIOBATH ileHTH(]IKAaTOpPH,
sIKi criBHazaroTh opdorpadidHo, ane BiAPI3HAIOTHCS PETiCTPOM JITep.
Hanpukian, KoxHHN 3 HACTYITHHX 11eHTH(IKATOPIB YHIKAJIBHUH :

Sum sum sUm SUM sUM

Coin Takoxk mam’sITaTH, 10 11eHTH(IKaTOpYU HE MMOBUHHI CIIBHNANATH 3
KIJIFOUOBUMH CIIOBAMHU.



Enementn moeu Ci 7

1.2.3 KoHcmaHmu

Koncmanmamu Ha3UBarOTh CTall BEJTMYUHU, TOOTO TaKi, AKi B HPOIIEC
BUKOHAHHS TNpOrpaMu He 3MiHIOIOThCS. B MoBi Ci icHye 4oTHpu THIH
KOHCTAHT  I[UJTi, JIMCHI, PAIKOBI Ta CHMBOJIBHI.

1. Llini koncmanmu MOXyTh OYTH JECSATKOBUMH, BICIMKOBHMH a0o
IIiCTHA/AUSTKOBUMHU.

JlecATKkOoBa KOHCTaHTa — MOCIIOBHICTB JIecaTKOBUX 1udp (Bix 0 10 9),
sIKa TIOYUHAETHCS HE 3 HYJIS SKIIO [Ie YUCIIO HE HYJIb. [IpUKITIaI NECITKOBIX
koHcraHT : 10, 132, 1024.

BiciMKOBI KOHCTaHTH TOYHMHAIOTBCS 3 CHMBONy 0, MiCis SIKOTO
po3minyroteest BiciMkoBi mudpu (Bing 0 go 7). Hanpuxnan : 023. 3ammc
KOHCTaHTU By 08 Oyme cpuilMaThCs KOMITIITOPOM SIK ITOMUJIKA, TaK
SIK 8 HE € BiCIMKOBOIO I (pOTFO.

IIlicTHAAIATKOBI KOHCTAHTH IOYMHAKOTECS 3 cuMBOmiB 0x abo 0X,
MCHS SKUX PO3MINIYIOTHCS IiCTHAMIATKOBL mudpu (Big 0 mo F, moxHa
3alHCyBaTH IX Yy BEPXHBOMY 4YH HIDKHBOMY pericTpax). Hampuximan
0XF123.

2. Miticni xoncmanmu  CKJIANAIOTHCA 3 IO YaCTUHH, JECATKOBOL
Kpamky, ApoOOBOi YaCTHHH, CUMBONY €KCIIOHEHTH (¢ un E) Ta moka3zHmKa
cremners. J{ificHI KOHCTaHTH MalOTh HACTYIHUHN (POPMAT TPEICTABICHHS :

[ uina_vacTtmHa |[ . ppobosa_uacTtuHa ][ E [-] cTeniHb ]

VY 3ammci KOHCTAaHTH MOXYTh OYTH OIyIIEHi IiJia Yi JpoOOBa YacTHHHU
(ame He oOMmBI pa3om), JECATKOBA Kpamka 3 IpOOOBOIO YACTHHOIO YH
cumBon E (e) 3 moka3HukoM cremeHs (ane He pa3oMm). [Ipuxmamm midcHIX
KOHCTaHT : 2.2 , 220e-2, 22.E-1, .22E1.

SAxmo motpibHO chopmyBaTH Bin’eMHy 1iy abo HifiCHY KOHCTaHTY, TO
repe; KOHCTAHTOI0 HEOOX1IHO MOCTABUTH 3HAK YHAPHOTO MiHyca.

3. Cumeonvni koncmanmu. CUMBOJIbHA KOHCTAHTa — II€ OOWH a0o0
JeKiIbKa CHMBONIB, $IKi 3aKNIOYeHI B amocTpodu. SKIo KOHCTaHTa
CKJIaJIa€ThCS 3 OHOTO CHMBOJTY, BOHA 3aiiMae B mam’siti 1 Gaitr (tum char).
JIBOCHMBOJIbHI KOHCTAHTH 3alMaroTh B TaM’sTi BiAMOBiAHO 2 GaiTw (THIT
int).

TTocTi IOBHOCTI CMMBOJIIB, SIKi TIOYWHAIOTHCS 3 CHMBOMY \ (3BOPOTHHIA
CIIeII)  HA3WBAIOTBCS ~ KEpylOYMMH  abo  escape-TOCiiIOBHOCTSIMHU
(taGmums 1.1).
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Ta6bnuusa 1.1. Escape-nocnigoBHOCTI

omeon | xooni kon Srauienrs
\a 07 3BYKOBWI CUrHan
\b 08 NoBepHeHHst Ha 1 cumBon
\f ocC nepeBefeHHs1 CTOPIHKK
\n O0A nepexig Ha HacTynHUA pAOoK
\r 0D NOBEPHEHHA KapeTKu
\t 09 ropusoHTanbHa Tabynsuis
\v 0B BepTuKanbHa Tabynsauis
\\ 5C cmmBon \
\ 27 cumeon
\ 22 cumBon “
\? 3F cumBon ?
\0 00 HYyNbOBWUIA CUMBON
\Oddd - BiCIMKOBUWI KOA, CUMBOITY
\Oxddd ddd [ECATKOBUIA KO CUMBOMY

4. Paokogi Koncmanmu 3aNHCYIOTHCS SK TOCIIZIOBHOCTI CHMBOIIB,
3aK/IIOUYEHNX B ITOABIIHI JIAIIKH.

“le psoxoBuit sirepan!\n”
Junst popmyBaHHS PAOKOBUX KOHCTAHT, SIKI 3aMarOTh JEKIIbKa PSAKIB
TEKCTY IPOTrPaMHU BUKOPUCTOBYETHCSI CUMBOJ \ (3BOPOTHHI CIICIID):
“JoBri psakM MoxHa posbuBaTy Ha \
gacTuHn"”

3aranpHa (hopMa BU3HAUEHHS IMEHOBAHOI KOHCTAHTH Ma€ BUTIISA :
const TMN iM'A = 3HAYeHHs ;

Momudikatop const morepemKkye Oyap-sKi TPUCBOIOBAHHS ITaHOMY

00’eKTy, a TaKOX 1iHII [ii, M0 MOXYTh BIUIMHYTH Ha 3MiHYy 3HA4YCHHS.
Hampuxian:

const float pi = 3.1415926;

const maxint = 32767;

char *const str="Hello,P...!"; /* nokaxumk-koHcTaHTa */
char const *str2= "Hello!"; /* mokaxumk Ha KOHCTaHTy */

Bukopucranas ofgHOro Jswmiie MOIUQIKaTopy const eKBIBaJICHTHO
const int.
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1.2.4 KomeHmapi

Tekcer na Ci, mo MicTutbes y Ayxkkax /* Ta */ irHopyBaTHMeThCs
KOMITUIATOPOM, TOOTO BBa)KATUMEThCS KOMEHTapeM J0 mporpamu. Taki
KOMEHTapi MOXXYTh PO3MIlIyBaTHCs B Oy/ib-SIKOMY MICIIi IPOrPaMH.

KomeHTtapi 31e0i7bII0r0 BHKOPHCTOBYIOTBCS [UISL ,,JIOKYMEHTYBaHHS
nporpaM” Ta IiJ Yac iX BiularojpkeHHs. B mporpamy 0axkaHo BMilyBaTH
TEKCT, 10 X0Y SIKOCh IMOSICHIOE 11 poOOTy Ta mpusHavyeHHs. [Ipore He ciin
Ha/ATO 3JIOBXKMBAaTH KOMEHTAapsIMHM, a BHKOPHCTOBYBATHM OLIBII PO3yMHI
dbopMu HaliMEHYBaHHsS 3MIHHHX, KOHCTaHT, QYHKIIH Tomio. ko,
HampukiIan, (QYHKIIS MaTuMe Ha3By add matrix, OYEBUIHO HE 30BCIM
pauioHanbHUM Oyae BKJIIOUSHHS Y Mporpamy micist il 3arojoBHOI YaCTHHU
KOMEHTap Mpo Te, II0:

/*byHkuiss oBumciowe cyMy MmaTpuus */

VY mpomy Bumanky im’st (yHKmii mosicHioe ii mpu3HaueHHS. Y Oinbmn
cydacHux Bepcisix Ci MIMPOKO 3aCTOCOBYEThCS TaK 3BAHUN YTOPCHKUM 3aIic
iMeH, KoM iM’s1 3MiHHOI MiCTHTh B co0i iH(popMarito npo ii npu3HadeHHs i
THIL.

1.2.5 Knroyoei cnosa

Kniouoei cnosa — me 3ape3epBoBaHi 1AEHTU(IKATOPH, SKi MaroTh
crielliaNbHe 3HAYEHHS [l KOMIIIATOpA. IX BUKOPHCTAHHS —CyBOPO
periiaMeHToBaHe. IMeHa 3MiHHUX, KOHCTaHT, MITOK, THITIB TOIIO HE MOXYTh
CIIIBIIA/IATH 3 KJIIOYOBUMH CIIOBAMH.

Hasoammo mepernik xmrogoBux ciniB MoBu Ci :

auto continue  float interrupt  short unsigned
asm default for long signed void
break do far near sizeof volatile
case double goto pascal static while
cdecl else huge switch struct

char enum if register typedef

const extern int return union

1.3 CtpykTtypa nporpamu. basoBi Tunun gaHux.

1.3.1 ®dyHKuyis main() : 3 ybo2o ece MNOYUHaeMbCS

Yci nporpamu, Hanucani Ha MoBi Ci, TIOBHHHI MICTHTH B €001 xo4a 0
onny ¢ynkiiro. OyHKIsSI main() — BXigHA TOYKa Oy/b-sIKOI MpPOrpamMHOi
CHCTEMH, TPHUUOMY HEMAa€ pIi3HUIN, Jae ii po3MillyBaTH. AJjie MOTPiIOHO
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mam’siTaTH HACTYIIHE: SIKIO BOHA Oyne BIJACYTHS, 3aBaHTa)KyBau HE 3MOXKE
3i0pati mporpamy, Hpo 10 Oyle BHBEAEHE BIAIOBIJHE IONEPEIHKEHHSI.
[epiumii onepatop rnporpamMu MOBUHEH PO3MIIIyBAaTHCS caMe B Iii (yHKIIii.

MinimaibHa nporpama Ha MoBi Ci Ma€ BUTIIS;

main ()

{

return 0;

}

OyHKIlS TOYMHAETHCS 3 iMeHI. B maHoMy mpuKIaji BOHa HE Mae
rapameTpiB, TOMY 3a ii iM’sIM PO3TAILIOBYIOTHCS TOPOXKHI KPYTJIi JYXKKH ().
Hami obunsi ¢irypui myxkn {..} mo3HadaroTh 070K ab0 CKiiageHUi
orneparop, 3 SKAM MH TpamioBaTHMEMO, K 3 €auHuM IimuM. Y Ilackami
AHAJIOTIYHUH 3MICT MArOTh ONICPATOPHI OYKKU begin ... end.

MiniMaipHa mporpamMa Mae€ JIMIIE OJAWH OIlepaTop - OIeparop
TIOBEpHEHHs 3HAuYeHHS refurn. BiH 3aBepilye BUKOHAHHS IPOTpaMu Ta
TIOBEPTa€ B HAIIOMY BHIIQJIKy JeSKe IiIe 3HAUeHHs (HEHYJIhOBE 3HAUCHHS
CBITYMTH NPO NOMMJIKH B TIPOTpaMi, HyJIbOBE ITPO YCIIIIHE 11 3aBEpIICHHS).
BukoHaHHS HaBiTH i€l HaWMpOCTImIOl MporpamH, SIK i pemTH 0araThox,
MIPOXOAUTD Yy JeKisbKa eramiB (puc 1.1.) :

K0O 3anycky —==—  pyukyia main() —™ KOO 306epuUieHHs

Puc. 1.1. ETanu BuKoHaHHs nporpamu Ha mMoBi Ci

1.3.2 Bazoei munu daHux

Bymp-sika mporpama mependadae BUKOHAHHS IIEBHUX ONEpamii 3
JaHuUMHU. Bing iX THITy 3alIeXuTh, SKUM YHHOM OYIyTh IPOBOAWUTHCA Il
orepartii, 3pemToro, Oyae BU3HAYEHO, SIK PeaTi30ByBATUMETHCS aITOPHUTM.

Mo take Tun mammx? CdopMynTroBaTH I TOHATTS MOXKHA Tak
MHOXKMHA 3HA4YeHb IUTIOC Teperik Iiii abo omepariii, ski MOXHa BHKOHATH
HaJ KOKHOIO 3MIHHOIO JaHOTO THITy. BBakaeThcs, Imo 3MiHHa abo BHpas
HAJISKUTD JI0 KOHKPETHOTO THILy, SKIIO HOro 3Ha4YeHHs JISKUTh B 00IACTi
JIOMYCTUMUX 3HAYCHB 1IHOrO THUITY.

ApudMeTHuHi TUNX JaHUX 00 €IHYIOTH I Ta MiiCHI, LN y CBOIO
4epry - JeKuUIbKa Pi3HOBU/IIB LIIMX Ta CHMBOJBHUX THINB qanux. CKassipHi
THUIU BKIIIOYAIOTh B ceOe apu(METHUHI TUIH, MOKAKYUKHA Ta MepesivyBaHi
TUMU. ArperaTHi a0o CTPyKTYpOBaHI THUIM MICTSITh B CO0I MAacCHBH,
cTpyktypu Ta aiinm. HapewnTi ¢yHKLIT MpeACTaBIsSIOTh OEII0 OCOONMBUIA
KJIac, SIKUH CITiJ PO3IIIAAATH OKPEMO.
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bazoBi Tumm ganux Ci MOXKHA IepepaxyBaTH |y HACTYITHIH
HOCTiJOBHOCTI!

1. char — cumeon

Tun Moke BUKOPHUCTOBYBATHCS Ul 30epiraHHs JiTepH, udpu ado
iHIIOro cuMBOJY 3 MHOKMHM cuMBOJIiB ASCII. 3HaueHHsIM 00’€kTa THIY
char € xon cuMBony. Tum char THTEPHIPETYEThCS SIK OMHOOAWTOBE IJIE 3
obracTio 3Ha4YeHsb Bijx —128 no 127.

2. int— yine

Hini uucma y miamazoni Bim —32768 no 32767. B onepariiiaux
cepenosuniax Windows ta Windows NT BuxopucroByroThest 32-po3psiHi
iJTi, IO JTO3BOJISIE PO3LIMPUTH Jiana3oH iX 3HayeHb Bij —2147483648 no
2147483647. Sk pi3HOBUIM LIMX YHCEN, Y ACIKHX BEPCIIX KOMIILIATODIB
iCHYIOTh short - KOpoTKe 1isie (ci0Bo) Ta long (4 Gaiiti) - noBre 1ie. Xo4a
CHHTaKCUC MOBHM He 3ajexurh Big OC, pO3MIpHICTP IMX THIIB MOXE
KONIMBAaTUCSA BiX KOHKpeTHoi peamizamii. [apaHToBano mume, m0io
CIIiBBITHOIIIEHHSI PO3MIPHOCTI € HACTynHUM: short < int < long.

3. float — yucno 3 naasar o KOMOW OOUHAPHOT MOYHOCHI

Tun npusHaueHmit s 30epiranHs  AicHUX — uncen.  Moke
TIPE/ICTABIATH YHCia K y (ikcoBaHoMy (opmati (HampuKiIag 4ucio i -
3.14159), tak i B ekcrioHeHIianbHil Gopmi — 3.4E+8.

4. double - yucno 3 naasaruow Komoro noogiiurnoi mounocmi

Mae 3Ha4HO OLTBIIMI Jiana3oH 3HAYEHb, MOPIBHAHO 3 THUHOM float:
+(1.7-10 %% .. 1.7-10°%).

VY wmoBi Ci, Ha Bigminy Bix Ilackaisi, BUKOPHCTOBYEThCS MpediKCHUIN
3amuc orojomeHHs. [Ipy mpoMy Ha TOYaTKy BKa3yeThCS THII 3MIHHOI, a
ToTiM ii imM’s1. 3MiHHI TOBUHHI OyTH OMHCAaHUMHU J0 TOTO MOMEHTY, SIK BOHU
OyIyTh BHKOPHUCTOBYBATHCS y mporpami. Hiskux MOZaTKOBHX KIFOUOBHX
CIIiB TIpH LIbOMY HE MuIIyTh. Hanpukman:

int name;

float var, varl;

double temp;

char ch;
long height;

3MiHHI MOXXHA iHII[iani3yBaTH (IPUCBOIOBATH iM MOYATKOBI 3HAYCHHS)
0e310cepeIHbO Y MicIli 1X OMHCY:
int height = 33 ;

float income = 2834.12 ;
char val = 12 ;
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Jlns BuBeneHHs iHGoOpMaIlii Ha eKpaH BUKOPUCTaeEMO (DYHKILIO printf()
(meraspHO PO omeparlii BBEACHHS-BHBEICHHS 3HAYEHb 3MiHHUX HTHMEThCS
y posaini 1.3.4. "®yHKIlii BBECHHS Ta BUBEACHHS )

printf ("Bik Onera-%d.Joro npubyTok %.2f",age,income) ;

KpiMm Toro, mimi tumm char, short, int, long MOXYyTb
BUKOPHCTOBYBaTHCs 3 Momubikaropamu signed (i3 3HaKoMm) Ta unsigned
(6e3 3maky). Iimi 6e3 3Haky (unsigned) He MOXYTb HaOyBaTH BiJ €MHHX
3HAY€Hb, HA BIJMIHY Bijl 3HAKOBHX LIIHX (signed). 3a paxyHOK I[OTO JEIIO

PO3IIUPIOETHCA JliarnazoH MOYKITBHX JOAATHUX 3HAYCHb
THITY (tabmunsa 1.2.).
Tabnuusa 1.2. [liana3oHn 3Ha4yeHb NPOCTUX TUMIB AaHUX
Tun [iana3oH 3Ha4eHb Poamip
(6anT)
char -128 ... 127 1
short -32768 ... 32767 2
int 2 abo 4
long Na -2,147,483,648 ... 2,147,483,647 4
unsigned char 0..255 1
unsigned short v 0 ... 65535 2
unsigned 1 2 abo 4
unsigned long \ 0...4,294,967,295 4
float +(3.410°% ... 3.4.10%) 4
double +(1.7:107°% . 1.7.10%%) 8
long double £(3.4-10%%% . 3.4.10%%) 10

1.3.3 lNepemeopeHHss muny

3ragaemo, mo KommiATop [lackams BHKOHye aBTOMaTHYHE
NIEPEeTBOPEHHSI THUIIIB JAHHUX, OCOOJIMBO B MAaTEMAaTHYHUX BHpa3ax, KOJIH
HalyacTille WiTOYUCENbHUI THI TEPETBOPIOETHCSA Y THI 3 IUIABAIOYOI0
komoto. Ieit crinb miarpumye i Ci, mpu4oMy 3HaYCHHsI THITY char Ta int B
apupMETHYHUX BHUpa3ax 3MIIIYIOTBCSI: KOXKHUA 3 TaKUX CHMBOJIB
aBTOMAaTUYHO IIEPETBOPIOETHCA B Iiijie. Bsarami, sKmio omepaHiyd MaroTh
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pi3HI THNH, TEpeJ THM, SK BHKOHATH OICPAIlif0, MOJOIIINN THIT
“migraryerbes’” 1o crapiioro. Pesynbrar - crapuoro tumy. Omxe,

e char ta short IepeTBOPIOIOTLCS B int;

e float neperBoproeThes B double;

e SKIIO OJIVH 3 onepaniB long double, To 1 NIpyruil MepeTBOPIOETHCS B

long double;

e SKIIO OAMH 3 onepaHuiB Jlong, TOmI JpPYruil IEpEeTBOPIOETHCS

BIJIMIOBITHO JIO TOTO K THITY, 1 pe3yabTar oyne long;
e SKIIO OJWH 3 ONCPAHMIB unsigned, TONI NPYTHUHl TEPETBOPIOETHCS
BIJIMIOBITHO JTO TOTO X THITY, 1 pe3yabTat Oyne unsigned.
Tpuxnao:

double ft, sd;

unsigned char ch;

unsigned long in;

int i;

/* ... */

sd = f£t* (i+ch/in) ;

[lpn BuKOHAaHHI omepaTropa TPHUCBOIOBAHHS B JAaHOMY IPUKIAII
MpaBWIa TIEPETBOPEHHS THIIB OyayTh BHUKOPHCTAaHI HACTYIIHUM YHHOM.
Onepann ch meperBoproeTbest 10 unsigned int. Ilicna 1poro BiH
TIePETBOPIOEThCS 10 TUIy unsigned long. 3a UM >K€ TPUHIUIIOM
TIepETBOPIOETHCS N0 unsigned long 1 pe3yapTaT omepanii, 0 po3MilleHa B
KpymIInx ayxkax Oyme matu tamn unsigned long. I1oTiM BiH IEpeTBOPIOETHCS
1o tuty double i pe3yapTaT BchOro Bupasy Oyae matu tun double.

Bsaraui, Tun pe3yapTaTy KOXKHOI apr(METHYHOI OIeparii BUpa3y € THII
TOTO ONEpaHgy, SKUA Ma€ Y BIAMOBIMHOCTI OiNbII BHUCOKWH THII
MIPUBEICHHSL.

Ane, okpiMm mporo B Ci, 3’SBIA€THCI MOXIIUBICTH 1 IMPHMYCOBOTO
TIEPETBOPEHHS THITY, 1100 TO3BOJHTH SBHO KOHBEPTYBATH (IIEPETBOPIOBATH)
3HAUeHHS OJHOTO THUIy JAaHMX B IHMMA. 3arajJbHUH  CHHTaKCHC
NIEPETBOPEHHS TUITy Ma€ JJBa BapiaHTH :

1). (umoBwii_TH) BHpA3 ;

2). HoBwii_Tum (BHpas) ;

OOuzBa BapiaHTH NIEPETBOPEHHS BUTIIAIOTH TaK:

char letter = ‘a’;
int nasc = int (letter);
long iasc = (long) letter;
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1.3.4 ®yHKUiTi eeedeHHs1 ma eueedeHHs

Ilo 6 Tam He Oyino, aje peanbHI NPOrpaMU BaXKKO YSIBUTH 0Oc3
BUKOPUCTAHHS OIEPaIliii BBEJCHHs Ta BUBEICHHS.

B moBi Ci Ha cTaHmapTHI NMOTOKM BBE/ICHHS-BHBEICHHS (B OLIBIIOCTI
BUIIAJIKIB — KJaBiaTypa Ta MOHITOP) 3aBXKAM BKa3ylOTh iMeHa stdin Ta
stdout. OOpoOKy IMX TOTOKIB 3IIHCHIOIOTH (DYHKLIi, BHU3HAuYCHI B
3aroJoBOYHOMY (aiini stdio.h.

PosrisiHeMo ocHOBHI (DYHKIIIT BBE/ICHHI-BUBE/ICHHSI.

Oyukuist gefchar() 3uMTye 1 TIOBepTaE€ YEpProBUi CHUMBON 3
TIOCITIZIOBHOCTI CHMBOJIB BXIJHOTO TOTOKY. SIKIIO If0 ITOCHiJOBHICTh
BUYepnaHo, To GyHKIis getchar() moBepTae 3HaUeHHS —1 (LIbOMY 3HAYCHHIO
BianoBinae koucranta EOF).

OyHkIis putchar(apeymenm), e apryMEHTOM € BHpPa3 IIJIOrO THITY,
BUBOJWTh y CTAHIAAPTHUM BHXiJHMHA TMOTIK 3HAYEHHS apryMEHTY,
TIEPETBOPEHE JI0 THITY char.

Tpuxnao :

#include<stdio.h>
void main()

{
char ch;
ch=getchar() ;
putchar (ch) ;

}

Jns BBemeHHA Ta BHUBCOCHHSA OUTBIN  CKIIAAHOI  iHQoOpMarii
BHUKOPHUCTOBYIOTECS QYHKIIT scanf() Ta printf().

OyHKIiA printf() Ipu3HAYeHa IS BUBEACHHS iHpoOpMaIii 3a 3agaHuM
¢dbopmatom. Cunrakcuc GyHKIIT printf():

printf(“Pagok dopmaty’[, aprymeHT1[, apryment2, [...]1]);

[epmmm mapamerpoM maHoi GYHKIII € ,,paaok dhopmaTy”, SKuil 3amae
¢opmy BuBemeHHs iHdopmarii. Jlami MOXYTh PO3TAIIOBYBATHCS BHpPa3H
apudpMeTnyHUX THIIB ab0 psaakd (B COHCKYy apryMeHTIB BOHHU
BIIOKpEMITIOIOTECS  KoMamu). DyHKUiA printf() TepeTBOPIOE 3HAYCHHS
apryMeHTiB JI0 BWIUISLy, TMOJAaHOTO Yy psaaky ¢opmaty, ,30upae”
MepEeTBOPEHI 3HA4YCeHHS B IeH PSJIOK 1 BUBOIUTH OJEPIKaHy IOCHIOBHICTh
CHMBOJIIB Y CTAaHIAPTHHH MOTIK BUBEACHHSL.

Psnok ¢dopmary ckinanaerbcss 3 00’€KTIB JIBOX THINB : 3BHYAWHHX
CHMBOJIIB, SIKI 3 PsiIka KOIIIOKOTHCS B MOTIK BUBEJCHHS, Ta crerugikariii
neperBopenHs. Kinpkicth cnemudikanii 'y psaky ¢opMaTy MNOBHHHA
JIOPIBHIOBATU KLIBKOCTI apTyMEHTIB.
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Ta6bnuusa 1.3. 3HauyeHHs OCHOBHUX MoawmdikaTopiB psaka dopmaty

MopaudpikaTop 3Ha4eHHs

AprymeHT Oyae ApyKyBaTUCS MOYMHaYM 3 MiBOi
nosuuii nons 3agaHoi LWMpWHK. 3BUYANHO [OpyK
aprymMeHTy 3akiH4yeTbCcs B caMii npasin nosuuii
nong. MNpwuknag : %-10d

3apgae MiHiMmanbHy wwupuHy nons. [lone 6yge
Psapok undp aBTOMaTM4HO 30inbluyBaTUCA, $KWO u4ncno abo
psSiAoK He 6yae BmiwyBaTucs y noni. Mpuknag : %4d

BusHayae TOYHICTb @ ANA TUMNIB AaHUX 3 NNaBakyor
KOMOIO - 4YMCNO CUMBOIIB, LLIO APYKYIOTbCS 3MiBa Bif
Lindopu.umndppu OECATKOBOI  KOMW; ANsi  CUMBOSIbHWUX pAAKIB  —
MaKCUMarbHy KifbKiCTb CUMBOMIB, O MOXYTb OyTK
HagpykoBsaHi. Mpuknag : %4.2f

Tpuxnao :

#include<stdio.h>
void main()
{
int a=10,b=20,c=30;
printf (Y a==%d \n b==%d \n c==%d \n”,a,b,c);

Crrermudpikarrii mepeTBopeHHs it QyHKIT printf():
%d — pecaTkoBe Uine;
%i — [ecATKoBe Line;
%0 — BiciMKOBE Ljine 6e3 3Haky;
%u — pecsATkose Line 6e3 3Haky (unsigned)
%X — WiCTHaguUATKoBe Line 6e3 3Haky;
%f — npencTaenerHs BenuunH float Ta double 3 dhikcoBaHOK TOUKOO;
%e abo %E — ekcnoHeHUjianbHMI hopmaT NpeacTaBneHHs GiINCHUX BESNINYMH;
%(Q — NpeacTaBneHHs OicHMX BennuurH sk f abo E B 3anexHOCTi Big, 3HaYeHb;
%c — oanH cumeon (char);
%S — pSAOK CUMBONIB;
%P — NOKaXYMK
%N — NOKaXKYNK
%Id — long (B BecATkoBOMY BMIMsAAi);
%Io — long (y BicimkoBOMY BUINSIA));
%p — BMBEAEHHS MOKaXK4MKa B LIICTHAALUATKOBIN opMi;
%Iu — unsigned long.

MokHa JIelI0 pPO3LIMPUTH OCHOBHE BH3HAuUEHHs crierudikarii
NIEPETBOPEHHS, IOMICTHBIIN MOIU(IKATOPH MK 3HAKOM % 1 CHMBOJIAMH,
sIKI BU3HAYAIOTh THII TIepeTBOpeHHs (Tabmurst 1.3.).
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Po3ristHeMo JieKisibKa MpUKIIaiB:
Ipuxnao 1 :

#include <stdio.h>

main ()

{

printf (“/%d/\n”,336) ;
printf (“/%2d/\n"”,336) ;
printf(*/%104/\n”,336) ;
printf (“/%-10d/\n"”,336) ;

};
Pe3ynbpTaT BUKOHAHHSI TPOrpaMu Oy/Ie BUTIISIATH TaK :
/336/
/336/
/ 336/
/336 /
Ipuxnao 2 :
#include <stdio.h>
main ()
{

printf (“/%£/\n”,1234.56) ;
printf (“/%e/\n”,1234.56) ;
printf(“/%4.2£/\n”,1234.56) ;
printf (“/%3.1£/\n”,1234.56) ;
printf (“/%10.3£/\n”,1234.56) ;
printf (“/%10.3e/\n”,1234.56) ;

Ha nieii pa3 pe3ynbpTraT BUKOHaHHS IPOrpaMu Oyzie BUTVISIATH TaK :

/1234.560000/
/1.234560e+03/
/1234.56/
/1234.6/

/ 1234.560/

/ 1.235e+03/

Hdns BBemeHHs iHQoOpMamii 31 CTAaHAAPTHOIO IIOTOKY BBEICHHSA
BUKOPHCTOBYEThCSI PYHKILIS scanf().

CuHTakcuc :

scanf(“Pagok copmaty”,&aprymenTt1[,&aprpymeHt2], ...11);

Tax, sx i aust yHKl printf(), nns GyHkuii scanf() BkasyeTbesi psaoK
¢dopmaty i crnucok aprymentiB. CyrTeBa BIZMIHHICTH y CHHTAKCHCI IHX
nBoX (YHKIIH Tonsirac B OCOOMMBOCTSIX JAHOTO CIHCKY apryMEHTIB.
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OyHKIIis printf() BAKOPUCTOBYE iMEHA 3MIHHHMX, KOHCTAHT Ta BHPa3Hu, B TOH
vac, sk i GyHKii scanf () BKa3yeThCs TIBKA MOKAKIUKH HA 3MiHHI.

[NommpeHo0 MOMWIKOI BHKOPHUCTaHHS scanf() y TIOYATKIBLIB €
3BepraHHs: scanf(“%d”’,n) 3amictb scanf(“%d”,&n). Tlapamerpu i€l
(yHK1iT 000B’A3KOBO MOBHHHI OYTH MMOKa)KYMKaMu!

OyHKIist scanf() BUKOPHCTOBYE MPAKTHYHO TOH ke HAOip CHUMBOIIIB
crierikaii, mo i GpyHxuis printf().

#include <stdio.h>
main ()

{
int a,b,c;
printf (“A=");
scanf (“%d”, &a) ;
printf (“B=") ;
scanf (“3d”, &b) ;
c=a+b;
printf (“A+B=%d”,c);

Binbmicte peanizaniit MmoBu Ci 103BONSIOTH ITOB’SI3yBaTh iMeHa stdin
Ta stdout He TINBKM 3 KJaBlaTypol0 Ta €KpaHOM, a W i3 30BHILIHIMH
¢aiinamu. /s uporo B psaky BUKIMKY Ci mporpamMu HEOOXiTHO BKa3aTH
iMeHa X QaitniB. SKmio mepes iM’siM Qaiiy BBEACHHS IIOCTAaBUTH 3HAK <,
TO aHWi (aiin Oyae MOB’sI3aHU 3 TOTOKOM BBEJCHHS.
prog < file.in
B nanomy npuxnani indopmanist uutaerscs 3 daitny file.in morouHOrO
KaTajory, a He 3 KJIaBiaTypu, TOOTO el (aiin crae cranmapTHUM (aiizom
BBEJICHHS, HA SIKUH BKa3ye stdin.
prog > file.out
A Tpu TaKOMy BHKIHKY NporpamMu iHQopMarlisi BUBOAUTHCS HE Ha
eKpaH, a y Qaiin file.out.
Sxmo HeoOXinHO ynuTaTH iH(pOpMAIliio 3 ogHOTO (hailmy, a pe3yiIbTaTH
3aMuCyBaTH y 1HIINI 07ipa3y, BUKJIMK IPOrpaMu Oy/ie MaTH BUTIIL :
prog < file.in > file.out

1.3.5 [Jupekmueu 8KJ/IF0YEHHS

VY GaraThbox mHporpamax MU 3yCTpPiYa€MO BHUKOPHCTAaHHS TaK 3BaHMX
JUPEKTUB BKIIOYEHHS (aiiniB. CHHTaKCHC BHKOPHCTaHHS iX y Hporpami
HACTYIIHUH :
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# include <file 1>
# include <file 2>

# include <file n>

[o-niepirre, ciif 3BEpHYTH yBary Ha Te, IO Ha BiAMIHY BiJl OUIBIIOCTI
oneparopiB, I JUPEKTUBA HE 3aBEPIIYEThCS KPamkol 3 KOMOIO.
BukopucraHHs TakuX IUPEKTHB IPU3BOIUTH JIO TOTO, IO IIPEMPOLECOp
MiICTaBJISIE HA MICIIE IIUX TUPEKTHB TEKCTH (ailliB y BiIMOBIIHOCTI 3 TUMH,
oo meperiveHi y ayxkax < ... > . Skmo imM’s ¢aiiia MiCTUTBCSA Y TaKHX
Iy)KKaxX, TO Homyk (aimy Oyae MpOBOAWTHCS Y CIIEIiajJbHOMY KaTallosi
¢aiiniB s BrmodeHHs (K, npaswio, karanor INCLUDE, yci ¢aitnu 3
posumpenssm *. i - header-gaiinu). SIkmo nauuii daiin y npoMy Karanosi
Oyle BIJICYTHIM, TO MPEMpPOIICCOP BHIACTH BiIMOBIJIHE MOBiTOMJICHHS PO
MIOMUJIKY, sSIKa € JOCHTh THIIOBOK JUIA TOYATKIBIIB IIpu poOOTI B
IHTErpOBaHOMY CEPEIOBHIIIi:

< Unable to open include file file.h’. >

<Hemoxn1Bo BigKpuTK dhaiin BktoYeHHs ' file.h™>

VY 1poMy BUNAAKY JOCTaTHBO TIEPEBIPUTH HE TIJILKY HasIBHICTH header-
¢hatiny y BiANOBiAHINA AWpEKTOpii, ane W BIEBHHUTHCS Y TOMY, IIO OIS
Options\Directories ~ ITIiCHO  BIANOBiZAa€e TPaBWIBHOMY JIUCKYy Ta
CHEIiaIBHOMY KaTaJory, ¢ po3TamoBaHi (ailiii BKIFOUCHHS.

IcHye 1 apyruii croci6 - Bka3iBKa iMeHI (ailiny y MOABIMHMX JIalKax -
“file_ n.txt 7, Tak Hal4acTille MiAKIIOYAIOTh IPOTPAMICTH BJIACHOPYY
CTBOpeHi (haiinm BKIrOYeHHS. Toai MOmyK ¢aiiny BeAeTbes y MOTOUHIN
JUPEKTOpPii aKTMBHOTO JAWCKY, SKIIO K TOMIyK Oyle HEBIAINM, CHCTEMa
3aKiHdye HOro y crhemiaabHOMY KaTalo3l it header-QaitniB, sk 1y
3aralbHOMY BWIAAKy. HaWOiMBII YacTUM Y TIOYATKIBIIB € BKIFOYCHHS
¢aitny "stdio.h".

#include <stdio.h>
main ()

{
printf (“Hello ! ...\n”);
return 0;

Crix 3ayBakutH, 10 (aiiii BKITIOYCHHS {HOAI MOXXYTh BMIIIyBaTH B
co0l KOMaHIHI PSIKK BKIIOYEHHs 1HIMX (ailniB, npudoMy 0e3 HisKHX
oOMexeHb y TiuOuHy BKiIajeHocTi. Lleil mpuiloM MIMPOKO 3aCTOCOBYETHCS
IIPY PO3POOLI BETUKHUX IIPOrPAMHHX MPOSKTIB.
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1.4 OcHoOBHi onepauii

Omnepanii noaiGHi BOyIOBaHUM (YHKIISIM MOBH ITporpaMyBaHHs. BoHu
3aCTOCOBYIOTHCS JIO BHpa3iB (OmepaHiB). BijblIicTh omepariii MarTh IBa
ONepaHM, ONWH 3 SKHX pO3TAlOBYEThCS TEpe] 3HAKOM omepanii, a
iHIMiA — micns. Hampukonan, nBa onepannu Mae omnepais nofaBanHs A+B.
Onepanii, sKi MalOTh JIBa OINEPaH/aN HA3UBAIOTHCS OinapHumu. ICHYIOTH i
VHapHui oneparlii, ToOTO Taki, sIKi MAarOTh JIMIIE OAWH ornepan. Hampukiarn,
3amuc —A O3Hayae 3acTOCyBaHHA 1O oOmepaHay A omepauii yHapHOTO
MiHyca. A TpHW OIepaHAW Mae Juine oxHa oneparis — 2. Lle eauHa
mepHapHa onepartist MoBH Ci.

Y cxmaaHux BUpa3zax TIOCHIJIOBHICTh BUKOHAHHS  OIEparii
BHU3HAYAETHCSl TY)KKAaMH, CTapIIMHCTBOM oOIlepaniid, a Ipu OJHAKOBOMY
CTapUIMHCTBI — ACOLIaTHBHICTIO.

3a mpu3HauYeHHSIM Orepaliii MOYKHa MOIIUTH Ha :

e apudMeTHUHI oreparii;

e omepanii NPUCBOIOBAHHS;

e omepanii BiJHOIICHHS;

e JIOTiIYHI omeparii;

e TIOPO3PS/IHI OIEpaIrtii;

e omepaisi OOYHCICHHS pO3MIpY sizeof();
e yMOBHa oreparis ?;

e omepamis CIiyBaHHS (KOMa).

1.4.1 ApughmemudyHi onepauii

Jo apudmernyHuX omepariii HajmekaTh BijoMi BciM OiHapHI orepartii
JOAABAaHHS, BiJHIMAHHS, MHO>KEHHS, AIICHHS Ta 3HAXOHKCHHS 3aJIUIIKY BiJl
ninenss (tabmmms 1.4.).

Ta6nuus 1.4. biHapHi apudmeTnyHi onepauii

Onepauis 3HayeHHs Mpuknapg,
+ [onaBaHHs a+b
BigHimaHHs a-b
* MHOXEHHS a*b
/ LineHHs a/b
% 3anuwok Bif AineHHs a%6
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st HaBeieHUX apuMETHYHHX Orepalliid Ai0Th HACTYIIHI TpaBHa :

e Oinapui omepamii gomaBaHHs (+) Ta BigHIMaHHI (—) MOXYTh
3aCTOCOBYBAaTHCA [0 LUIMX Ta JIHHAX 4YHCEN, a TaKoX J0
MTOKAKYHKIB;

e B olepamisx MHOXeHHs (*) Ta nineHHs (/) omepaHIu MOXYTh OyTH
Oy/Ib-SIKUX apUPMETHIHUX THIIIB;

e omepauisi ,,3aJIMIIOK BiJl AIJICHHS 3aCTOCOBYETHCS JIMIIE A0 LIIHX
orepaH/IiB.

e Omepanii BUKOHYIOTBCS  3JiBa  HampaBoO, TOOTO  CHOYATKY
OOYHUCITIOEThCS BUpA3 JIBOTO OMEpaHja, IOTIM BHpa3, IO CTOITh
cripaBa BiJl 3HaKa oreparii. SKio onepanu MalOTh OJTHAKOBHH THII,
TO pe3yNbTaT apu(METHIHOI oreparii Mae Toi xe Tun. Tomy, Konu
oreparii MiJeHHS / 3aCTOCOBYETBCS JIO MITMX a00 CHMBOJBHHX
3MIHHHUX, 3QJIAIIOK BikuaaeThes. Tak, Bupas 11/3 Oyne piBaumit 3, a
Bupas 1/2 Oyzne piBHUM HYITIO.

B wmoBi Ci Bu3HaueHi TakoX 1 yHapHI apuMeTHuHi oreparii

(tabmuns 1.5.).

Omepamist iHkpeMeHTy (++) 30imblIye omepaHI Ha OIWHHUIO, a
orepailisi A€KpeMeHTy (--) BiJIOBIHO 3MeEHIIye ornepany Ha oauHuio. Li
orepariii BUKOHYIOThCS IIBH[IIEG, HiX 3BUYAWHI orepamii JxomaBaHHS
onuHuii (a=a+1;) uu BigHiMaHHA omuHuI (a=a—1;).

Tabnuusa 1.5. YHapHi apudmeTuyHi onepadii

Onepauisi 3HayveHHs lMpuknad
+ YHapHui nntoc (NigTBEPIKEHHS 3HAKa) +5
- YHapHui MiHyc (3MiHa 3Haka) —X
++ Onepauis iHkpemMeHTy (36inbLueHHs Ha 1) i++,
— Onepauis oekpeMeHTy (3MeHLWeEHHa Ha 1) | j—, —j

Icaye nBi dopmm 3amucy omepamii IHKPEMEHTY Ta AEKPEMEHTY
npedikcHa Ta nocTdikcHa.

Sxmio onepartist iHKpeMeHTY (IeKpeMeHTyY) po3MillleHa Iepes] 3MiHHOO,
TO TOBOPSITH PO mpedikcHy (GopMy 3amucy IHKPEMEHTY (ICKPEMEHTY).
Sxmo omepariisi iHKpeMEHTY (IEKpEeMeHTY) 3amicaHa IMicis 3MiHHOi, TO
rOBOpATh Mpo moctdikcHy (opmy 3anmcy. Y npedikcHiit Gopmi 3miHHA
CTMOYaTKy 30UTBIIYEThCA (3MEHIIYETHCS) HAa OIWHUINO, a MOTIM ii HOBE
3HAYEHHs BUKOPUCTOBYEThCS Yy Bupasi. Ilpu nocrdikcuiii popmi y Bupasi
CIIOYATKy BHUKOPUCTOBYETHCSI IIOTOYHE 3HA4YCHHA 3MIHHOI, a IIOTIM
Bi/I0yBA€THCsI 301IBIICHHS (3MEHILICHHS) IIi€] 3MiHHOT HA OJMHHMITIO.
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[Mpuxnan, KK AEMOHCTPYE POOOTY oreparlii iHKpEeMeHTY:

#include<stdio.h>

void main()

{
int x=3,y=3;
printf (“BraueHHs npepikcHoro Bmpasy : %d\n ”,++x);
printf (“Brauennss nocrpikcHoro Bupasy: 3d\n ”,y++);
printf (“Buauvennss x nicns imkpementy : %d\n ”,x);
printf (“Buauennss y nicns imkpementy : %d\n ”,y);

1.4.2 Onepaujii npuceorosaHHs

B moBi Ci 3Hak = He o3Hauae ,,JTopiBHIOE”. BiH 03Havae ormeparito
MIPUCBOIOBAHHS JISSIKOTO 3HAYCHHS 3MiHHIA. TOOTO 3MICT psika BUIIISITY
»r1=1024;” He BUpaxaeTbcs cioBaMu ,,vrl Odopisuioe 1024”. 3amicth
LIBOTO MOTPIOHO Ka3aTH TaK : ,, npuceoimu sminuit vrl snavenna 1024

[epenik oneparuiit mpucsoroBanHs MoBH Ci imocTpye Tabmmns 1.6.

Onepartist MPUCBOIOBAHHS MOBEPTAE SIK PE3YAbTAT MIPUCBOECHE 3HAUCHHSL.
3aBasku oMy B MOBi Ci IOITyCKAIOThCS MIPUCBOIOBAHHS BUITY :
a=(b=c=1)+1;

PosrnsHeMo Tmpuwkian, SKAH JIEMOHCTPYE BUKOPHCTaHHSA TaKUX
TIPUCBOIOBAHb.

Ta6nuusa 1.6. Onepadii NpucBOOBaHHSA

Onepauisi 3HayeHHs1

a=b NPVCBOIOBAHHA 3HAYEHHs1 b 3MiHHIV a

a+=b [onaBaHHs 3 NpuceooBaHHSAM. O3Havyae a=a+b

a—=>b BilHiMaHHA 3 npucBotoBaHHAM. O3Hadae a=a—b

a*=b MHOXEHHS! 3 NpMCBOlOBaHHAM. O3HavYae a=a* b

al=b AineHHs 3 NnpuceotoBaHHAM. O3Havyae a=a/ b

a%=>b 3anMLLUOK Bif, OiNeHHs 3 npucBotoBaHHAM. O3Havae a=a % b
a<<=b 3CyB BniBO 3 NpucBotoBaHHsIM. O3Hayae a=a<<b

a>>=b 3CYB BMpaBo 3 Np1CBOOBaHHAM. O3Havyae a=a>>b

a&=b nopospsigHe | 3 npuceotoBaHHAM. O3Havae a=a & b

al=b nopospsigHe ABO 3 npuceotoBaHHsIM. O3Hayae a=a | b
a=b nobitoBe gonaeaHHs 3a MO[12 3 npucBoOOBaHHSIM, O3Ha4yae a=a” b
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#include<stdio.h>
void main()
{
int datal, data2, data3;
datal=data2=data3=68;
printf (“\ndatal==%d\ndata2==%d\ndata3==%d",
datal,data2,data3);

Pe3ynbpTat poOOTH MporpaMu BUIIISIAE TaK :

datal==68
data2==68
data3==68

datal=data2=data3=68;

[IpucBoroBanHs BinOyBaeThCs ClIpaBa HAJIBO : CIIOYATKy 3MiHHA data3
oTpuMye 3HaUYCHHs 68, OTIM 3MiHHA data? i HapemTi datal.

1.4.3 Onepauyii nopieHsIHHSA

Omeparnii HOpiBHAHHS 31€017bIION0 BHUKOPHUCTOBYIOTHCS B YMOBHHX
Bupasax. [Ipukiagu yMOBHHX BHPA3iB :

b<O, ‘b’=="B’,’f'!="F’, 201>=205,

KorkHa ymoBa mepeBipsieThCs : iCTHHHA BOHA 4M XMOHA. TouHime ciif
CKa3aTd, IO KO)XKHAa yMOBa IpuiiMae 3HA4YEHHS ,,icTHHHO  (true) abo
“xubHO” (flase). B moBi Ci Hemae noriunoro (OymeBoro) Tuiy. Tomy
pe3yJIbTaATOM YMOBHOTO BHpA3y € LIJOYHMCEIbHE apu(pMETHYHE 3HAUCHHS.
,»ICTHHHO” — II¢ HEHYJIbOBa BEITMYWHA, a ,,XHOHO~ — e Hynb. B OirpmocTi
BHIAJKIB B SIKOCTI HEHYIHOBOTO 3HAYEHHS ,,iCTHHHO BHKOPHUCTOBYETHCS
OIMHUIIA.

Ipuxnao :

#include<stdio.h>

main ()

{
int tr, fal;
tr=(111<=115); /* Bupas icTuuaHMI */
fal=(111>115); /* Bupas xubuwuiz */
printf (“true - %d false - %d \n”,tr, fal);
return 0;
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Tabnuua 1.7. Onepadii NOPiBHAHHS

Onepauyisi 3HayeHHs1
< MeHwe
<= MeHLue abo piBHO
== nepesipka Ha pPiBHICTb
>= 6inbLwe abo piBHO
> BinbLe
1= nepesipka Ha HepiBHICTb

1.4.4 JlozciyHi onepauii

Jloriuni omnepamii &&, ||, ! BUKOPHCTOBYIOTHCS 31€OLIBIIOTO JUIS
,»00’€IHaHHA” BHpa3iB TMOPIBHAHHSA Yy BIANOBIAHOCTI 3 NpaBWIaAMH
norivnoro I, moriusoro ABO Ta noridHoro 3anepeucHHs (Tadmums 1.8.).

Tabnuus 1.8. JloriyHi onepauii

Onepauist 3HavyeHHs1

&& noriyHe | (and)
| noriyHe ABO (or)
! noriyHe 3anepe4veHHs (not)

CkiagHi JIOTiYHI BHpa3sH OOYMCIIOIOTHCS ,,paIliOHAIBHAM CIOCOOOM™.
Hanpukian, skimo y Bupasi

(A<=B) && (B<=C)
BHUSBIJIOCH, IO A Oinbine B, To Bci BUpa3y, 5K i HOro mepia 4acTHHA

(A<=B), npuiimMaroTh 3HaYCHHS ,,XUOHO”, ToMy npyra dactuHa (B<=C) He
O0YHCITIOETHCSL.

Pesynprar moriunoi omepamii 1, skmo ictuHa i 0 y IPOTHIICKHOMY
BUIAIKY.

Tabnuusa 1.9. Tabnumusa iCTMHHOCTI NOriYHNX onepauin

El | E2 | E188E2 | EL|E2 IE1
ol o 0 0 1
01 0 1 1
1] o0 0 1 0
1|1 1 1 0
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1.4.5 NMopo3psidHi onepauii (nobimoei onepauii)

ITopo3psiaHi  omepallii  3aCTOCOBYIOTHCS TUTBKH JIO  IUTIOYHCETBHUX
OTIEpPaHIIB 1 ,,IPAIIOIOTE” 3 iX JABiHKOBUMU mpeacTaBieHHsIME. LIi oneparii
HEMOXXJIMBO BUKOPHCTOBYBAaTH 13 3MiHHUMH Tuny double, float, long
double.

Ta6bnuusa 1.10. [Nopo3psagHi onepadii

Onepauyis 3HayvyeHHs1

~ nopospsigHe 3arnepeyveHHs

& nobitoBa koH'toHKLUis (nobiTose )

| nobitoBa an3'toHKUisA (NobitoBe ABO)
A nobitoBe aogaBaHHsi 3a MO[]2

<< 3CyB BIiBO

>> 3CyB BMpaBo

Tabnuua 1.11. Tabnuus iCTUHHOCTI NOriYHNX NOPO3PSAHUX onepaLi

El | E2 | E1I&E2 | E1"E2 | E1|E2
0 0 0 0 0
0 1 0 1 1
1 0 0 1 1
1 1 1 0 1

o Tlopospsiare 3amepeueHHs | 3amiHse 3MiHIOE KokHY | Ha 0, a 0 Ha 1.
Mpuxknan : ~ (10011010) == (01100101).

o TlopospsimHa koH'IOHKIIS & (Topo3psimHe ) MOpiBHIOE MOCIITOBHO
po3psiA 3a po3psOoM 1Ba omepaHad. Jlis KOXKHOIO  po3psmy
pe3ynpTaT piBHUKA 1, SAKOIO TUTBKH JBa BIANOBIOHUX pO3PSOH
oTepaHiB piBHi 1, B iHIIX BUmagkax pe3ynsrat 0.

e Ilpuxmax : (10010011) & (00111101) == (00010001).

e Ilopospsmna gu3’ronkmis | (mopospsane  ABO)  nopiBHIOE
NOCTIJOBHO DO3PSA 3a PO3psIoOM IBa omnepaHa. s KoXHOro
po3psiy pe3yabTaT piBHHME 1, SKIO Xoua O OAMH 3 BIAMOBIAHUX
PO3psiaiB piBHUIA 1.

IMpuknax : (10010011) | (00111101) == (10111111)
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[To6itoBe momaBanHs 3a MOJI2 TOpiBHIOE MOCTIIOBHO PO3PSI 3a
po3psioM aBa onepanau. i KOXKHOrO po3psily pe3ysbTaT piBHHN
1, sx1110 OIMH 3 JABOX (aj1¢ He 00M/IBa) BIAMOBIAHUX PO3PSAAM PiBHI 1.
Mpuxknax : (10010011) ~ (00111101) == (10101110)
Ha omepariii mo6itoBoro mpomasanus 3a MOJI2 rpyHTyeThCsl MeTON
00MiHy 3HAYCHb JIBOX I[IJIOYHCEITBHUX 3MiHHHUX.

a*=b*=a*=b;
Omepariiss 3CyBy BIiBO (BIpPaBO) TMEPEMIIye PO3PSAUA IEPIIOrO
olepaHAy BJIiBO (BIPaBO) HAa YHMCIIO TMO3UINHA, SKE 3aJaHe JAPYTUM
orepanaoM. [1o3uIlii, M0 3BUTHHIIOTHCS, 3aIIOBHIOIOTHCS HYJSMHU, a
PO3psIH, IO 3CYBAOTHCS 32 JiBY (MPaBy) TPAHUINO, BTPAYAIOTHCS.
Ipuxnanu :
(10001010) << 2 == (00101000)
(10001010) >> 2 == (00100010)

1.4.6 Onepauisi cnidyeaHHsi (koma)

Omneparist  ,,koma” (,) HA3WBA€TBHCSA ONCPAIE€I0 CIITyBaHHSA, sKa
,»3B’s13y€” 11Ba OBUIBHUX BUpa3u. CIMCOK BUPA3iB, PO3IUICHUX MiX COOOI0
KOMaMHU, O0UMCIIIOIOTHCS 3J1iBa HanpaBo. Hanpukiaza, pparMeHTt Tekcty

a=4;
b=a+5;

MOXXHa 3aIMCaTh TaK :
a=4, b=b+5;
Omeparist citigyBaHHS BHKOPHCTOBYETHCS B OCHOBHOMY B OIIEpaTOpax
KTy for() (Ipo omepaTopy MUKJIIB ITijie MOBa Ti3HiIIE).

JUtst TOpIiBHSHHS HABOAMMO TNpPHUKIAJ 3 BHKOPHUCTAHHSM OIEPAIlii
crimyBanss (npuknan 2) ta 6e3 Hei (mpuxaan 1):

THpuxnao 1.

int a[l10],sum,i;

sum=a[0] ;
for (i=1;i<10;i++)

sum+=a[i];

IHpuxnao 2.

int a[l10],sum,i;

/* ..

*/

for (i=1,sum=a[0];i<10;sum+=al[i], i++) ;
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1.4.7 YmoeHa onepauis ?:

YMoBHa omeparis ?: — eauHa TepHapHa omepauis B MoBi Ci. i
CHHTAKCHC :

ymoBa ? Bupa3s_1 : Bupas_2

[puHoun ii pobotn Takwmit. CrnouaTKy OOYMCIIOETHCS BHPa3 YMOBH.
Skmo nei BUpa3 Mae HEHYJIbOBE 3HAUCHHS, TO OOYMCIIOETHCS Gupas |.
Pesynbrarom omepaunii ?: B IaHOMy BUNAiKy Oyne 3HA4eHHs 6upazy I.
SIkmo BHWpa3 yYMOBHM piBHHH HYJIO, TO OOUYHCIIOETHCS 6upasz 2 i #oro
3HaueHHs Oyzne pesyapratom omepanii. B Oyap-sikomy  BHOajaky
O0YHCITIOETHCSI TITBKK OfIUH 13 BUpa3iB (supaz 1 abo supaz 2).

Hampukian, pnany omepauito 3pyd4HO BUKOPHUCTATH JUISl 3HAXOPKCHHS
HaKOIBIIOro 3 IBOX YHCEN X 1 !

max=(x>y) ?x:y;
Ipuxnao 1 :

#include<stdio.h>
void main()
{
int points;
printf ("BeegmiTe ouimky [2..5]:");
scanf ("%d", &points) ;
printf ("$s",points>3?"Bu mo6pe sHaeTe

maTepian!":"llorarwo...");
}
Ipuxnao 2 :
j = (i<0) ? (-i) : (i); /* sMiHHiN j nDpucBOKETHCS

Momyne i*/
1.4.8 Onepauyis sizeof()

Hana omepamis OOYHCIIOE pO3MIp TaM’sTi, HEOOXIOHHH I
pO3MillIeHHS B Hill BUpa3iB a00 3MIHHAX BKa3aHUX THIIIB.

Omneparrist Mae 18i GoOpMH :

1). iMa_tuny A;

sizeof A,

2). sizeof (im’s_tuny);

Onepartito sizeof() MOXKHa 3aCTOCOBYBATH [0 KOHCTAHT, THITB abo
3MIHHHX, Y PE3YJbTaTI 4Oro Oyae OTPUMAHO YHCIIO OAWT, IO BiABOISTHCS
mix omepana. IlpumipoM, sizeof(int) moBepHe 4nCI0 GANT LI PO3MIIIICHHS
3MIHHOI TUILY int.
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1.5 OcHoBwM anropuTtmisauii

1.5.1 An2zopummu ma ix ennacmueocmi

Aneopumm — 1€ 4YITKO BU3HAuYeHA [UIi KOHKPETHOTO BHKOHABIIS
TIOCJTIIOBHICTD [iH, SIKi CIIPSIMOBAaHI Ha JOCSTHCHHS IOCTABJICHOI METH abo
PO3B'sI3aHHS 3a/1a4i IEBHOT'O THITY.

VY 820 poui namoi epu B Byxapi OyB HanmcaHuil mipydHHK ,,AJb-
Jxabp Ba-amp-Mykabana” (,,Hayka BUKIIFOUCHHS CKOPOYCHHS’), B SKOMY
Oyau omucaHi INpaBWwia BUKOHAHHS YOTUPHOX apHU(OMETHYHHX il Haj
YHUCIaMU B JIECATKOBIH CHCTEMi 4YHCIICHHS. ABTOpDOM IIipyYHHKa OyB
apabcekmii Matematnk Myxammen ben Myca anb-Xopesmi. Bix criosa
,»aJIBIDKEOp” y Ha3Bi MiAPYYHHKA IO CIOBO ,,anredpa”, a BijJ iMEHI alb-
Xope3Mi — CITOBO ,,alTOpu3M’”’, IO Mi3Hillle MePEeHTIIIo B CIOBO ,,aJTOPUTM .

Bracmusocmi anecopummis :

1. 3posyminicms. B anroputmi MOBUHHI OyTu nunie omeparii, sKi
3HalioMi BHKOHaBIEBi. [Ipy IIbOMy BHKOHABILEM ajTOPHUTMY MOXeE
OyTH: JIFOJTMHA, KOMIT'FOTEp, POOOT TOIIO.

2. Macosicmb. 3a JIOIOMOIOK  CKJIaJ€HOrO aJrOPUTMY IIOBUHEH
PO3B'SI3yBaTHCS LIHH KJac 3a/1ad.

3.  Oonosnaunicmo. Bynb-sKUil aJlrOpUT™M IIOBMHEH OYyTH OINHCAHUM Tak,
mo0 mpu HOro BHKOHAHHI Y BHKOHABI HE BHHHUKAIIO JBO3HAYHHUX
BKa3iBOK. ToOTO pi3Hi BUKOHABIII 3T1THO 3 aJlTOPUTMOM HOBUHHI JiSITH
OJIHAKOBO Ta MPUHUTHU A0 OJHOIO i TOrO X pe3yybTary.

4. [Ipasunvricms. BUKOHAHHS aqropuTMy MOBHHHO J@BaTH NPABHIBHI
pe3yIbTaTH.

5. Ckinuennicmo.  3aBepiieHHs  poOOTH  AITOPUTMY  [OBHMHHO
3IACHIOETHCS B MIJIOMY 32 CKiHYEHHY KiTBKICTh KPOKIB.

6. Juckpemmicmb. ANTODHTM TOBHHEH CKIAJATHCS 3  OKPEMHUX
3aBepIICHNX OMepalliil, ki BHKOHYIOTHCS ITOCTIIOBHO.

7. Egexmusnicmp. AJNTOPUTM TOBMHEH 3a0e3Me4yBaTd PO3B’S3aHHSA
3a/1avi 32 MiHIMAIBHHUHA Yac 3 MiHIMaJIbHUMH BUTPATaAMH ONEpaTHBHOL
mam’ sITi.

Cnocobu npedocmasnenns aneopummie. AINTOPUTMH MOXYTh OyTH
MIPE/ICTABJICHI: Y BUIIISAl TaOJMI[l, OMMCAHI SIK CUCTEMa CIIOBECHHUX MPABHII
(mexcukorpadiunuii a0 CIOBECHOKPOKOBHI CIIOCIO 3alHCy airopuTmy),
MIPE/ICTABJICH] AJITOPUTMIYHOI MOBOIO Y BUIJISAI TOCIHIJOBHOCTI OIIEPaTOpiB
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(omepatopHuit crioci6), a6o 3 TOMOMOro rpadidHoro 300pakeHHs y Gpopmi
6110K-cxeM ( rpadiuHuil a00 reOMETPUYHHI CIIOCIO 3aIKCy aIrOpPUTMY).

Crnin 3ayBakuTH, 1O rpadidyHOMY CrOcoOy TMOAAHHS AITOPUTMIB
HaJla€ThCs NepeBara 4epe3 HOro MmpocToTy, HAOYHICTH 1 3PY4HICTh. biok-
cxema alTOPUTMY 300paxkae MOCIIIOBHICT OJIOKIB, 3'€JHAHUX MiK COOOIO
CTpPUTKAMH, SIKi BKa3ylOTh TIIOCHIIJIOBHICTh BHMKOHAHHS 1 3B'SI30K MiX
6nokamu. BeepeanHi OJIOKIB 3aITUCYETHCS X KOPOTKHIA 3MICT.

1.5.2 Bnok-cxemu

bnok-cxema - 1e cnoci® TpencTaBiIeHHS aNroputMy B Tpadidnii
¢dopMi, y BUITISAI TEOMETPUYHHX (iryp, CHOIYyYEHHX MK COOOMO JIIHISIMH
(ctpinkamu). dopma 6J10Ka BU3HAYAE THII Jii, a TEKCT BCEPEAUHI OIOKY Ja€e
JIeTaIbHE MOSCHEHHS KOHKPeTHOI ii. CTpUIKM Ha JiHISIX, IO CIIOIYYaloTh
OJIOKM CXeMH, BKa3yIOTh IIOCIIJIOBHICTh BUKOHAHHS KOMaH[, nepeadadyeHnx
ITOPUTMOM. BIJIOK-CXeMH, 3a paxyHOK HAOYHOCTI CHPOIIYIOTH CTBOPEHHS
e(eKTHBHUX aJITOPUTMIB, PO3YMiHHS POOOTH BXKE CTBOPEHUX, a SK HACIIIIOK
1 iX omTuMizarmito. IcHylowi cTaHIapTH Ha TUMH OJIOKIB JIO3BOJISIIOTH JIETKO
aJanTyBaTH AITOPUTMH, CTBOPEHI y BWIVISAL OJOK-CXeM 10 OyIb-SKHX
ICHYIOYHX Ha CHOTOJHIIIHIN JIHh MOB IIPOrpaMyBaHHI.

300paxkeHHsT OJIOKIB y alNropuTMi, iX po3Mmipu, TOBIIMHA JiHIH, KyT
HaxwWily JIiHIM Tomo, periaMeHTyroTbesi JleprkaBHEM cranmaproMm "Cxemu
AJITOPUTMIB, IPOrpam, Aanux i cucreMm", a came : 19.701-90 (1SO 5807-85).

bnokn y Omok-cxemi 3'€IHYIOTBCS JIIHISIMH TOTOKIB. Y KOXKEH OJIOK
MOXXE BXOIWTH HE MEHIIIE OJHi€l JiHii, 3 OJIOKY K (OKPIM JIOTI4HOTr0) MOXKE
BHUXOJWTH JINIIE OIHA JiHig MOTOKY . 3 JIOTiYHOTO OJIOKY 3aBXKIH BHXOAATH
IBi JiHII TOTOKY: OJHA y BWINAJKy BUKOHAHHA YMOBH, iHINA - TpH Il
HeBUKOHaHHI. baxkaHo, 100 TiHIT TOTOKY HE IEpETUHAIINCH.

AJTopuTM MOXE OYyTH NeTadbHUM, ab0 CHpOIICHUM (IESKi 3pO3yMili
OOKM MOXYTh HE 3alACYBaTHCh, IHAKIIE AITOPUTM 30LIBIIYETHCS B
po3mipi).

OcHOBHI BUIH OJIOK-CXEM

e MpOCTi (HEPO3TATyXKEeHi);
e  PO3TaYXEHi;

e IIMKJIIYHI;

e 3 IiamporpaMamu;

e 3MimIaHi.
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Puc. 1.2. OcHOBHi eneMeHTn Bnok-cxem

1.5.3 Bbasoesi anreopummiyHi KOHCMpPYyKYii:

baszoei  anecopummiuni  KoHcmpyxkyii - 1€ CHOCOOHM  YIPaBIiHHS
mporecaMi OOpOOKHM JaHUX. BuminsgioTe Tpu 0a30Bi  anrOpUTMidHI
KOHCTPYKIIIi:
1. niniiini anropuT™y ;
2. aNTOPUTMH PO3TANYKEHOI CTPYKTYDH;
3.  aNTOpUTMH IUKIIYHOI CTPYKTYPH.
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Jinitni  aneopummu (puc. 1.3). AJNTOpUTM HA3UBAETHCS JAIHILHUM,
SKIIO OJIOKM allTOPUTMY BHKOHYIOTBCS OIMH 33 OJHHM. AJITOPUTMHU
JIHIHHOI CTPYKTYPH HE MICTSITh YMOBHHUX 1 0€3yMOBHHX IIEPEXOIB, ITUKJIIB.

Aneopummu  poszeanyaxcenoi cmpykmypu (puc.1.4). Slkimo BuOpaHuii
METOJI PO3B'sI3aHHS 3aJ1a4i Nepeadavae BUKOHAHHS PI3HUX Jiil B 3aJICKHOCTI
BiJl 3HaYEeHb OyIb-SIKMX 3MiHHUX, aJIe IPU [IbOMY KOXKHa T'lJIKa alIrOpUTMY B
mporieci po3B'si3aHHA 3a/Jadyi BUKOHYETBHCA HE OLIbllie OIHOrO pasy,
QITOPUTM Ha3UBAETHCS PO3CANLYICEHUM.

Aneopummu yuxniunoi cmpyxkmypu (puc.1.5).

Luxn - 1e KOMaHAa BHKOHABIEBI (KOMILISATOpPY) Oararopa3oBo
TIOBTOPUTH TTOCIIOBHICTh IIEBHUX KOMaH/I.

[lpu OGararokpaTHOMY TpPOXOKEHHI IESKHX [UISHOK ajrOpHTMY B
mpoleci BHKOHAHHS ~aJTOPUTM  Ha3WBae€Tbesl  yuxniunum. KiiabKicTh
MIPOXO/KEHb LUKy IOBUHHA OYTH TIOBHICTIO BH3HAuY€Ha aJrOPHTMOM
PO3B'sI3aHHS 3a7adi, iHaKIIe BUHUKAE "3allMKIIOBaHHS", TIPH SIKOMY HpOIeC
PO3B'sI3aHH 3a/1a4i HE MOXKE 3aBEPIINTHCS.

AJNropuTMH pPO3B'S3KY 3a1ad LUKIIYHOI CTPYKTYpH MOXYTh OyTn
TaKUMH, 110 NP OAHOKPATHOMY MPOXOJI IUKIY JCSKI AUITHKA alrOpUTMY
BHKOHYIOTHCSI HEOTHOPA30BO, TOOTO BCEPEANHI IIMKITY ICHYIOTb 1HII IUKIIH.
ANTOPUTMHU Takol CTPYKTYpH Ha3UBAIOTHCS AICOPUMMAMYU 3 GKAAOCHUMU
YUKIamMU.

1.6 OnepaTopwu

Tenep mepeiimemMo m0 3amucy anropuTMIB Iporpam Oe3moceperHbo
MOBOIO nporpamyBansst Ci.

Onepamopu — 11e OCHOBHI €I€MEHTH, 3 SKUX ,,0yIyIOThCA TPOrpaMy Ha
Oymp-sIKifi MOBiI TporpaMyBaHHS. BiBIIICTH OmEpaTopiB CKIANAOTHCS 3
BHpa3iB. Buxomstam 3 p0Oro, Crov4aTky po3riITHEMO BUPA3H.

Bupas mnpencraBmse coboro 00’eaHaHHS oOmepamiifi 1 OmepaHmiB.
Haiinpocrimmii Bupa3 CKIIagaeThCsl 3 OAHOTO OMepaHy.

[puknaau Bupasis :

5

=7

10+21

a* (b+d*1)-1
x=++a%3

a>3
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HeBaxxko TOMITHUTH, W10 ONEpaHINM MOXYTh OYyTH KOHCTaHTaMH,
3MIHHUMH, iX 00’emHaHHAMH. Jleski BHpasH CKIQJAIOTBCS 3 MEHIINX
BUPAa3iB.

Hyxe BanuBorw ocodnuBicTio MoBu Ci € Te, 110 KOXKHHUI BHpa3 Mae
3HaueHHs. HaBezeMo mpuKIamy KinbKoX BUPa3iB i iX 3HAUCHD :

—-5+7 2
1<2 1
6+(a=1+2) 9
a=1+2 3

Sx Bxe Oyno cka3aHO, OCHOBY OyIb-fIKOI MpOrpaMH CKJIaJaroTh
oneparopu. OneparopoM-BUpa3OM HAa3MBAETHCS BUpA3, BCIIJ 32 SKUM
CTOITh Kpamka 3 KoMor. B3arami yci omepaTopu MOXKHA 3rpynyBaTd y
HACTYIIHI KJIacH:

e OIepaTopy NPUCBOIOBAHHS;

e  BUKIHUKHU (QYHKIIIH;

®  PO3TaTYXECHHS;

e IIUKIH.

[Ipote, omepaTopyw HaHdYaCTIIIE BiAHOCATHCS O OUTBII HiX OJHOTO 3
4oTHUpbOX KiaciB. Hampuknan, omepatop if (a=fn(b+c)>d) cxiamaerses 3
TIPE/ICTABHUKIB HACTYITHHUX KJIAciB : IMPUCBOIOBAHHS, BUKIMK (yHKIII Ta
posranyxkeHHs. Y ToMy i € THyukicTh Ci, 110 € MOXKJIMBICTh 3MIIITYBaHHS B
OIIHOMY OIIepaTopi onepartopiB pi3HUX kiaciB. [IpoTe HaBPSAI 4M CiIif IUM
3JI0OBXHMBAaTH — TMporpama MOXE BHWTH IIPAaBWIBHOIO, IIPOTE€ HAITO
3aIUTYyTaHOKO Ta HEYUTAOCIBHOIO.

1.6.1 Onepamop po3zanyxeHHs if

Omneparop poseanyscenHs TIPASHAYCHAN ISl BAKOHAHHS THX 200 1HIIIX
Il B 3aJ€XKHOCTI Bifl ICTHHHOCTI 200 XHOHOCTI Nesikoi yMOBH. OCHOBHHI
orepaTtop 1mporo 61oky B Ci — if ... else He Ma€e KIIFOYOBOTO CJIOBaA then, K y
[Nackami, mpore 000B’SI3KOBO BHUMarae, modO yMoOBa, IO IIEPEBipAETHCA,
po3mimyBanacs 0 y kpyrmux ayxkkax. Omeparop, 0 CliIye 3a JOTIYHHM
BUPAa30M, € then- 4aCTUHOIO oriepartopy if...else.

CunTakcuc oneparopa :

if (<ymoBa>)
<onepartop1>;
[else <onepaTop2;>]
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>+~ ywomn (D oreparop o else > oneparop |

Puc. 1.6. CuHTakcuc oneparopa if

YMoBa xuOHa, SIKIIO BOHA JIOPIBHIOE HYIIO, B 1HIIMX BHUIAJKaX BOHA
icruaHa. lle o3Havae, M0 HaBiTH BiJ'€MHI 3HAYECHHS PO3IIISAAAIOTHCS SK
ictunHI. Jlo TOro X, YMOBAa, III0 MEPEBiPSETHCS, TOBUHHA OyTH CKaJISIPHOIO,
TOOTO 3BOIWTHUCS JO TNPOCTOTO 3HAUYCHHS, SKE MOXKJIMBO MEPEBIPUTH Ha
piBHICTH HyJr0. B3arani He peKOMEHIYeThCS BUKOPHCTAHHS 3MIHHUX THITY
float abo double B noriyHMX BHpa3zax IEpPEeBIpKH YMOB 3 NPHYMHHU
HEJIOCTATHBOI TOYHOCTI MOAIOHKMX BUpa3iB. binbln JOCBiIUEHI MporpamicTi
CKOPOYYIOTh OIEPaTOpH THUILY:
if (empas!=0) omneparop;

JI0 HACTYITHOTO:
if (Bmpas) omepaTop;.

OOwuBa soriuni BUpa3u (yHKLIOHAIBHO €KBIBAJICHTHI, TOMY IO 6)0b-
sKe HeMynbose 3HAYEHHs po3yiHioembes Ak icmuna. 1le MOxHa noBecTH
HAaCTYITHUMH IPOTpaMaMu:

IHpuxnao 1.

/* mporpaMa BMBOAMTE PeByJLTAT LiJNIeHHST OBOX HOilCHMX
uncen */
#include<stdio.h>
#include<conio.h>
void main ()
{
float a,b,c;
printf ("BeegiTe umcno a :\n");
scanf ("%£f", &a) ;
printf ("BeegiTe umcno b :\n");
scanf ("%£f", &b) ;
if (b==0) printf("HOinennss ma wHyns '\n");
else
{
c=a/b;
printf("a : b == %g",c);
};
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Ipuxnao 2.

/* BacTocCyBaHHSI yMOBHOT'O POBIrallyXyBaHHs */
#include <stdio.h>
main ()
{
int number;
int ok;
printf (“BeegirTe umcmo 8 iHTepmBany 1..100 : ”);
scanf (“%d”, &number) ;
ok=(1l<=number) && (number<=100) ;
if ('ok)
printf (“He xopexTro !'\n”);
return ok;

3MiHHIN 0k TIPHCBOIOETHCSI 3HAYCHHS Pe3yJbTaTy BHpa3y: HEHYIHOBE
3HAUCHHS, SKIIO ICTUHA, i B MPOTHJICKHOMY BHUMAAKY - HYJb. YMOBHHH
omtepatop if(!ok) mepeBipse, KO ok MOpiBHIOBATUME HYIIO, TO /ok macTh
TO3UTUBHUNA pe3ynbTaT W BiATOAl Oyne OTpPMMAaHO MOBIZOMIICHHS IIPO
HEKOPEKTHICTh, BUXO/STYX 3 KOHTEKCTY HaBEACHOTO IPHUKJIIaIy.

1.6.2 Onepamop switch

CHUHTaKCHC :

switch(<Bupas uinoro Tuny>)
{
case <3HaudeHHs_1>:
<nocnigoBHICTb_onepartopis_1>;
break;
case <3HayeHHsaA_2>:
<nocnigoBHICTb_omnepaTtopis_2>;
break;
case <3HayeHHs_n>:
<nocnigoBHICTb_ornepaTopiB_n>;
break;
[default:
<nocnigoBHICTb_ornepaTopiB_n+1>;]
}

Omneparop-niepeMukad switch TpU3HAYEHUA i BUOOPY OAHOTO 3
JEKUTBKOX aJbTePHATHUBHUX MLUISXiB BHKOHAHHS HpOrpaMH. BHKOHaHHS
omnepaTopa switch TIOYMHAETHCA 3 OOYMCIEHHS 3HAYCHHS BUpa3sy (BHpasy,
IO CIIiye 3a KJIIOYOBUM CJIOBOM Switch y Kpyrimux myxkax). Ilicis mporo
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YIPaBIIiHHS NEPEAAETHCA ONHOMY 3 <onepamopis>. Onepatop, 110 OTPHUMaB
YOpPaBIiHHS — 1€ TOH ONepaTop, 3HAa4EeHHsS KOHCTAHTH BapiaHTy SKOrO
CIIBIIA/IA€ 31 3HAYCHHSIM BUPA3y NepeMuKaya.

Bitka default (MoXe OIycKaTHCsA, MPO IO CBIAYMTL HASBHICTH
KBaJ[paTHUX IY>KOK) O3HAYae, II0 SKIIO XKOJHA 3 BHIIECHABEAECHUX YMOB HE
3aJIOBOJIGHATHMEThCS (TOOTO BHpPA3 IJIOTO THITy HE JOPIBHIOE KOTHOMY i3
3HAYCHb, IO MO3HAYCHI y case-hparMeHTax), KepyBaHHs IEPEAAETHCS IO
3aMOBYYBaHHIO B II¢ Micie mporpamMu. Tpeda TakoX 3a3HAYUTH
000B’s13KOBE 3aCTOCYBaHHsI orieparopa break y KOKHOMY 3 case-(hparMeHTiB
(ueit ormepaTop 3aCTOCOBYIOTH JUISS HETaiHOrO TNPHITHHEHHS BUKOHAHHS
omneparopiB while, do, for, switch), 10 HeraHO TepeNacTb KEPYBaHHS Y
TOYKY THpOrpaMu, IO CIiTye Bifpa3dy 3a OCTAHHIM OMNepaTopoM y switch-
oJtorri.

Tpuxnao I:

switch (i)

{

case -1:
n++;
break;

case 0:
Z++;
break;

case 1:
p++;
break;

Ipuxnao 2 :

switch (c)

{

case ‘A’:
capa++;

case ‘a’:
lettera++;

default:
total++;

B ocmanunvomy npuxiadi BCi Tpu onepaTopH B TiJi orneparopa switch
OyIyTh BHUKOHaHI, SKIIO 3Ha4YeHHs c¢ piBHe °‘A’, jgam omeparopu
BUKOHYIOTHCSI B TIOPSAIKY iX CIIiJ{yBaHHS B TiJi, TaK K BiACyTHi break.
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1.6.3 Onepamop yukny 3 nepedymoesoro while

Omnepatop while BUKOPUCTOBYETHCS JJIsl OpraHizamii IHUKJIIYHOTO
BUKOHAHHS oriepaTopa abo cepii omepaTopiB, MOKH BHKOHYETHCS IMEBHA
yMOBA.

CuHTakcuc :

while (<noriyHnii Bupas>)
oneparop;

@ (O yMoBa D oneparop

Puc. 1.7. CuHTakcuc onepatopa while

[{yxs 3aKiHYYETHCS y HACTYITHUX BHMAKAX !

1. ymoBHUIf BUpa3 y 3arofoBKY NPUIMAE HYJIbOBE 3HAUCHHSL;

2.y Tiji UMKy JOCSATHYTO MICLS, JI€ pO3TallOBaHuii oneparop break;
3.y Tiji UMKy BUKOHAHWH ONEPaTop return;

Y nepmmx [JBOX BHIAJKaXx KEpyBaHHS IIEPENAETbCS OHEPATOpY,
pO3TaIoBaHOMY Oe3IocepeTHbO 32 IMKIIOM, Y TPEThOMY BHITAJIKy aKTHBHA
Ha TOH MOMEHT (yHKIiS 3aBepIIye CBOIO pOOOTY, IOBEPTAIOUH SKECh
3HAYEHHS.

3HOBY X Takd HEPIAKOI IMOMHIKOIO MHPOrpaMicTiB, IO IPAIIOBAIN
panimre Ha [lackaii, € BUKOPHCTaHHS 3aMiCTh OepaTopa MOPIBHIHHA (==)

orneparopa npucBoroBaHHs (=). Hanpuknan, HacTynmHuii pparMeHT cTBOpUTH
HECKIHYEHMH UK

/* HekOpexTHe BUKOPMCTAHHSI ONepaTopy LMKy */
int main (void)

{

int j=5;
while (j=5) /* BMiHHiN j npucBOiTM BHaueHHst 5 */
{

printf (“%d\n”,j);

J++;

Kowmmninsarop Ci monepeauts Mpo HEKOPEKTHE MPUCBOIOBAHHS B JAHOMY
BUIIAJIKY, BUIIPABUTH SIKE OCOOJIMBUX TPYIHOILIB HE BUKJIMYE.

Brim, 4acTo Takuii IUKI BUKOPHCTOBYETHCS Uil TIEPEBIPKH BIATIOBIII
KOpHCTyBaua Ha MuTaHHs 3 nmporpam# ("Tak uu Hi ?"):
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/* dparMeHT BMKOPMCTaHHs while */
printf (“ligreepamxyere ? Tak um Hi ?(y/n);”);
scanf (“%c”, &ch) ;
while (ch!='y’ && ch!=’n’)
{
printf (“\n BimnoBipgastre Tak um Hi . . (y/n);”);
scanf (“%c”, &ch) ;

Tino uuKTy MoYHe BHKOHYBATHCS, SKIIO KOPHCTYBad BBeJe OyIb-sSKHH
CHMBOJI, BIIMIHHUI Bifl y 200 7. L{uKJI BUKOHYETHCS TOTH, JTOKHA KOPHUCTYBAY
He BBene abo ‘y’, abo ‘n’.

[ikaBo pO3TISHYTH W HACTYIMHHN MPHKIAM, IO 3aCTOCOBYE OIEpPaTOp
while y QyHKUIT migpaxyHKy (akTopiaiy:

long factorial (int number)

{
long total;
total=number;
while (--number)
total*=number;
return total;

1.6.4 Onepamop yukny 3 nocmymoeoro do ... while

Omnepatop do...while BUKOPUCTOBYETHCS sl OpraHizamii [UKIIYHOTO
BHKOHAHHS ollepaTtopa abo cepil ormepaTopiB, SKi HAa3WBAIOTHCSA TiJIOM
LUKy, 0 THX IIip, TIOKK YMOBA HE CTaHEe XHUOHOIO.

CHHTaKCHUC :
do

<onepaTtop>;
while (<noriyHuii_supas>);

o> oneparop -~ hite >~ _ywomn (DD

Puc. 1.8. CuHTakcuc onepatopa do ... while

Curyamii, o0 IpU3BOIATH 10 BUXOAY 3 IUKIY, aHAIOTIYHI HaBEJCHUM
UIA KTy while 13 miepenyMoBoio. XapakTepHHM € Te, IO TUI0 IHKIY
BUKOHA€ThCsl X04ua 0 onuH pa3. Ha Biaminy Bix [lackans, B sIKOMY LHKI 3
TIOCTYMOBOIO repeat operator until ymoea BHUKOHYETHCS, MOKA YMOBa
HEBipHA, IHKI do ... While HaBIIaKu MPUNUHSAE BUKOHAHHS, KOJIM YMOBHHUH
BHpa3 00epTaETHCS B HYIIb (CTa€ HEBIPHUM).
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Ipuxnao 1.

printf (“ligreepmxyere ? Tak um Hi ?(y/n);”);
do

scanf (“%c”, &ch) ;
while (ch!='y’ && ch!=’n’)

Ipuknao 2.

#include<stdio.h>
#include<conio.h>
void main ()
{
int n,i;
float fact;
printf ("llporpama oBumcnenHs n!.\n");
printf ("BeegiTe umcio n :\n");
scanf ("%d", &n) ;

i=1;

fact = 1;

do {
fact *= i;
i++;

}
while (i <= n);
printf ("n'!'==%g", fact);

1.6.5 Onepamop po3pusy break

CHHTaKCHUC :
break;

Omneparop po3puBy break TepepuBae BUKOHAHHS omeparopiB do, for,
while abo switch.

B omeparopi switch BiH BHUKOPHCTOBYETHCS IJISi 3aBEPIICHHS OJIOKY
case.

B oneparopax muxiy — Uil HEralHOTO 3aBEPIUEHHSI LMKIY, 110 HE
3B’s3aHE 3 TEPEBIPKOI 3BHYAfHOI YMOBHM 3aBepineHHsS nukiry. Komm
omepatop break 3ycTpidaeTbCsi BCEpeAWHI omepaTopa IHMKIY, TO
3IHCHIOETHCS HETAWHUI BUX1JT 3 IUKITY 1 Epexij 0 BUKOHAHHS OMEpaTopy,
10 CJTiY€E 33 ONEePaToOpOM LIUKITY.
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Ipuxnao :

main ()
{
int i;
for (i=0;i<1000;i++)
{
printf(“%d - %d\n”,i,i*i*i);
if (i*i*i>=10000) break;
}

return 0;

1.6.6 Onepamop npodoexxeHHs1 continue

CuHTakcuc :

continue;

OmnepaTtop continue Tepenae YNpaBIiHHSA Ha HACTYIHY iTepaliio B
orepaTopax MUKy do, for, while. BiH Moxe pO3MIIIlyBaTHCS TUTEKA B T
X oreparopiB. B omeparopax do i while HacTynHa iTepallisi HOYNHAETHCS
3 oOumciieHHs BUpa3dy ymoBH. [lns omepaTtopa for HacTymHa iteparist
TIOYMHAETHCS 3 OOYHCIICHHS BUpa3y 3MiHHM 3HAUCHHS JIUMIbHHUKA.

Tpuxnao :
while (i-- > 0)
{
x=f(i);
if (x == 1) continue;

else y=x*x;

B manomy mpuxiani Tino TUKITY while BUKOHYETBCS SIKIIO [ OinmbIie
Hyns. CriogaTKy 3HA4YEHHS f(7) IPUCBOIOETHCA 3MIiHHIN X;IOTIM, SKIIO X HE
piBHHIT 1, TO y MPHUCBOIOETHCS 3HAYCHHS KBajpaTa YHCIA X, 1 YIPaBIiHHS
MepeIaEThCS Ha ,,3aT0JIOBOK” IMKITY, TOOTO HA obuncieHHs Bupasy (i-- > 0).
Sxmo x x piBHHH 1, TO BHKOHYETHCSI ONEpaTop MPOAOBXKEHHS continue, 1
BHUKOHAHHS TPOJOBXKYETHCS 3 ,,3aTOJIOBKY  oOmepaTtopa UKy while, 6e3
00YHNCIIeHHS KBaIpaTa X.

1.6.7 Onepamop yukny for

Oneparop for 3abe3nedye LMKIiYHE MOBTOPEHHS AESIKOIO ONepaTopa
neBHe 4uciIo pasiB. Omeparop, sIKWil IOBTOPIOETHCS HA3HBAETHCSA TiIOM
uukiy. [IOBTOpeHHs IMKIYy 3BHYAWHO 3IIMCHIOETHCS 3 BHUKOPUCTAHHSIM
Jeskoi 3MIHHOI (JIIYMJIBHUKA), SIKa 3MIHIOETHCS TPH KOXKHOMY BUKOHAHHI
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Tina nukiIy. [IoBTOpEeHHS 3aBepIIyEThCS, KOJIH JIYMIBHUK OCATA€e 3aJaHOTO
3HAa4YCHHA.

CHHTAaKCHC omeparopa:

for([iHiuianizauisa];[nepesipka_ymoBu];[HOBE_3Ha4YeHHS])
onepaTtop ;

o) o)
&, & )
iniyianisayis yMoBa

Puc. 1.9. CvHTakcuc onepartopa for

3BepHEMO yBary Ha Te, IO KOXEH 3 TpPhOX BHpa3iB MoOXe OyTH
BigcyrtHiM. [lepmmii Bupa3 Ciry>kuTh AJIs iHiIami3amii JiYMIbHAKA, TPyrui
- JUIA TIepeBIpKM KIiHIS NWKITY, a TPETid BUpa3 - JUIs 3MiHM 3HA4YECHHS
nmiuynnbHuKa. @opMarbHO POOOTY IUKITY MOYKHA ONMCATH TAKMMHU KPOKaMU:
1. sxuo mepmmii  Bupas  (imimdamizanis) —mpucyrtHil, TO  BiH
O00YHCITIOETHCS;
2. OOUYMCIIOETECS BHpa3 yYMOBH (SKIIO BiH TpuUCyTHiN). SIKmo ymoBa
BupoOssie 3HadeHHs 0, TOOTO BOHA HEBipHA, LUKJ HPHUIUHSIETHCS, Y
MIPOTHIICKHOMY BUTIAJKY BiH Oy/ie IPOJOBKEHNII;

3. BHUKOHYETBCS TIJIO LIHKITY;
4. K010 MPUCYTHIN BUpa3 3MiHU JIYUIBHUKA, TO BiH OOUHCITIOETHCS;
5. Hagani nepexin 10 NyHKTY IIiJ HoMepoM 2.

[osiBa y Oyap-IKOMY MICIIi IIMKITy OIEpaTopa continue TPU3BENE IO
HEraiHOro NMepexoiy A0 IMYHKTY 4.

[Ipuknaz BUKOPUCTAHHS IMKIY for .

/* ODpyk napHux umcen y npomixky Bim 500 mo 0 */
#include <stdio.h>
void main(void) ({

long i;

for (i=500;i>=0;i-=2)

printf (“\n%1d”,1i);

printf (“\n”) ;

}

J1st Toro, mio6 IpOIeMOHCTPYBATH THYYKICTh JAHOTO Pi3HOBUIY LIUKILY,
pO3TIITHEMO 1HIN BapiaHTH 11i€i X TporpaMu. Y TMepHIOMYy BHIAIKY
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NpPEACTABUMO BECh MEPEIIiK OOYMCIICHD JIMIIe B OMHOMY orepartopi for, 3a
SIKUM CJI1JIy€ TIOPOXHIN OrepaTop:

#include <stdio.h>
int main(void)
{
long i;
for (i=500;i>=0;printf (“*\n%1ld”,i) ,i-=2) ;

Jpyruii BapiaHT BUKOPHCTOBYE OLIEpATOp continue:.
#include <stdio.h>
int main (void)
{
long i;
for (i=500;i>=0;i--)
if (i%2 == 1)
continue;
else
printf (“\n %1d4”, i );
printf (“\n”) ;

CnpaBa mporpaMicTa, SKHM 3 BapiaHTIB oOpaTu - HaJaTH IepeBary
OiNIBII CTHCIIOMY BHKJIAJaHHIO a00 HaBITh B3araji CKOPHUCTATHCS iHIINM
oneparopoM. lLlikaBo, mo pi3HOBHI IMKIY for MOXXHa 3BECTH IO IMKIY
while HACTYITHIM YHHOM:
for (Bupasl ;Bupas2 ;Bupas3)

oneparop;

/* pmani - amanoriumwi mmxn while */
BMpasl;
while (Bmpas2)
{
omnepaTop;
BMpas3;
}

[Hma cripaBa - 4m € B Takiii 3amiHi HeoOXimHIcTE? He 3aByKan THYUKiCTh
mepeBaXkae CTUCIICTh Ta HaBmakdu. CrpaBa 3a KOHKPETHOIO CHTYAIIIETO.
3pemroto, Bubip IMKIYy MOXE OYyTM W CIpaBOI0 CMaKy KOHKPETHOTO
nporpamicra — came oMy BHPILIYBATH, SIKI ONEPaTOpPH 3aCTOCYBATH IJIs
BIPHOTO 3aMKCY TOTO YH IHIIOTO AJITOPUTMY.
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1.6.8 Onepamop nepexody goto

CHHTaKCHUC :

goto <miTka>;

<MiTKa> : <onepaTop>;

Omnepatop 0e3yMOBHOTO TeEpexofy goto Tepeiae  yIpaBIliHHA
OesrocepeZlHRO Ha <omepaTrop™>, TMepex SKAM pO3TalloBaHa <MiTKa>.
O6mnactp aii MiTKH oOMexeHa (YHKIi€I0, B SKii BOHa BU3Ha4deHa. Towmy,
KO)KHA MIiTKa MOBHHHA OYTH BiMIHHOIO BiJl IHIIUX B OJHIN 1 Till camii
¢ynkuii. Takok, HEMOXKJIMBO TepeJaTd YIPaBIiHHS OIEPATOpPOM goto B
iHITY QyHKITO.

OmnepaTop, mepex SKUM poO3TalloBaHa <MITKa> BHUKOHYEThCS 3pasy
TTiCIIst BUKOHAHHS OIlepaTopa goto.

Sxmo omepatop 3 MITKOIO BiJICYTHIH, TO KOMIIUIATOp BHJIACTh
TIOBiZIOMJICHHSI TIPO TOMHUJIKY.

[pukan BUKOpHUCTaHHS gO!O:

if (errorcode>0)
goto exit;

exit
return errorcode;

B cBoio wepry mpu mosiBi KOHIEMIii CTPYKTYpHOTO IIPOrpaMyBaHHS
olepaTop goto TigAaBcs KPWUTHUI, 1 HOro BUKOPHWCTAHHSI CTalo
posrisAaTHCs SIK O3HAaKa IOraHoro CTWIIO TporpaMyBaHHA. /JlificHo,
HaJMIpHO INMPOKE BHUKOPUCTaHHSI gof0 POOWUTH CTIPYKTYpy TpOrpaMmu
HaJMIpHO 3aIDIyTaHOI, TOMY 0e3 0cOoOIMBOI HEOOXiTHOCTI HamaraiTech
obxomutucs 6e3 ormepaTopa goto.

1.6.9 ,,[TopoxHilti” onepamop

CuHTakcuc : |

[opoxHiii omepaTop — € OMepaTop IO CKIANAETHCS IHIIE 3
Kpamk#d 3 KOMOK. BiH MOXe BHUKOPHCTOBYBATHCS B OyIb-KOMY MicCII
MpOrpaMH, JI¢ 38 CHHTAKCHCOM IIOTPiOHHH oreparop.

for (i=0;i<10;printf(“%d\n”,i);) ;



Tun nepepaxysaHHs enum 43

1.6.10 ,,CknadeHuti” onepamop

,,CKIaJeHuii” ormepaTtop TMpeacTaBisie co0o naBa abo Oiniblie
orepaTopiB. Moro Takox Ha3MBarOTh ,,0JJ0KOM”.

CUHTaKCHUC :
{

[<onepaTopun>]
}

His  cki1ajgeHoro omepaTopa IOiAra€e B 00OB’SI3KOBOMY
TIOCITiZIOBHOMY BHUKOHAHHI oOIepaTopiB, sKi MicTsaTeest Mk { Ta }, 3a
BUKJIIOYEHHSIM TUX BHWIAJKiB, KOJIHM SKHUH-HEOYyIb OIEpaTtop SIBHO HE
TiepeacTb YIPaBIiHHS B 1HIIE MicIle IPOTPaMH.
if (i>0)

{
printf(“i == %d\n”,i);
i-—;

1.7 Tun nepepaxyBaHHs1 enum

[lpn HammcaHHi mporpaM dYacTo BHHUKAE€ HEOOXIAHICTH BU3HAYMTH
JIeKiTbKa IMCHOBaHWX KOHCTAHT, JUIS SKUX MOTPiOHO, MO0 BCi BOHH Malld
pi3Hi 3Ha4yeHHA (IpM IbOMY KOHKpPETHI 3HAa4eHHA MOXYTh OyTH He
BAOXJMBUMH). J11 1HOro 3pydHO  CKOPUCTATHCSI THUIOM  JIAHHUX
HlepepaxyBanus” enum (enumeration), Bci MOXKIHMBI 3HAYEHHS SIKOTO
3aJJal0ThCSl CIIMCKOM LIIOYHCETEHUX KOHCTAHT.

CuHTaKcuc :
enum [ iMm’a_Tuny ] { CNUCOK_KOHCTaHT };

ImM’st THITY 3ama€eThes TOMI, KOMU B TIPOrpaMi € HeOOXiTHICT BH3HAYATH
3MiHHI maHoro Tumy. Kommimsarop 3abesmedye, mo0 mi 3MiHHI mpUAMAan
3HAYCHHS TiIBKA 13 BKA3aHOTO CITUCKY KOHCTAHT.

enum {mRead, mEdit, mWrite, mCreate } Mode;

Leit omepaTop BBOOUTH iMeHOBaHI KOHCTaHTU mRead, mEdit, mWrite 1
3MiHHY Mode, sixa MOXXe TPUAMATH 3HAYCHHS IIMX KOHCTAaHT. B MOMeHT
OTOJIOIICHHSI 3MIHHA 1HII[IAJII3Ye€ThCS 3HAYCHHSM IIEPINOi KOHCTAHTH, B
HaBeJCHOMY TIpHKIaai — mRead. B noganpiiomMy ii MOXKHA MPUCBOIOBATH
Oy/b-sIK1 IONyCTUMI 3HaveHHs. Hanpuknan :

Mode = mCreate;
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3HavyeHHs 3MIHHOI THIy [epepaxyBaHHSI MOXKHa IEpEBIpsITH,
MOPIBHIOIOYM 11 3 MOMJIMBAMH 3HadeHHAMH. KpiM Toro, moOTpiOHO
BPaxOBYBaTH, L0 THITH NEpPEPaxyBaHHs BIJHOCATHCS JI0 LIUINX TOPSIKOBUX
THIIB 1 0 HUX MOXYTh OYTH 3aCTOCOBaHI OyIb-siKi orepariii MopiBHSHHS.
Hanpuxnan :

if (Mode>mRead) /* .. */ ;
3minHy Mode MOXXHA TaKOK BUKOPUCTOBYBATH B CTPYKTYpi Switch:

switch (Mode)
{

case mRead: /* .. *x/
break;

case mEdit: /* .. */
break;

case mWrite: /* .. */
break;

case mCreate: /* .. */
break;

[To 3amMoBYyBaHHIO 3HAYCHHS, SIKi BKA3aHI B enum, iHTEPIPETYIOTHCS K
LTl Yncia, npudoMy rnepiue 3HadyeHHs piBHe 0, apyre — 1 1 T.1. 3HaueHHsS
II0 3aMOBYaHHIO MO)KHA 3MIHHTH, SKIIO ITiCIs iMEHI KOHCTaHTH BKa3aTH
3HAK PIBHOCTI 1 337aTH IIiJie 3HAYCHHS KOHCTaHTH. Hanpukian :

enum {mRead = -1, mEdit, mWrite = 2, mCreate } Mode;
SIKIIo micas KOHCTAHT He 3aJaHe X I[ijJIc 3HAYEHHS, BOHO BBAKAETHCS

Ha 1 OimpmmM, HiX momepemHe. Tomy A HAmIoOro MPUKIANy 3HAYCHHS
KOHCTaHT TaKi:

mRead -1
mEdit 0
mWrite 2
mCreate 3

1.8 Mokaxunkun

1.8.1 OcHOBHIi eidoMocmi NpPo NMoKax4uku

B pe3ynbrati npolecy KOMIUISLIT mporpamMu BCi iMeHa 3MiHHUX OyayTh
MepeTBOPEHI B aJpecd KOMIPOK Mam'siTi, B SIKUX MICTAThCS BiIOBIIHI
3HaYeHHs] [JaHMX. Y KOMAaHOaX MAIUMHHOI [pOrpaMd IpH  LBOMY
3HaXOJATHCS MAIIMHHI aIpecH PO3MIIEHHsI 3HaueHb 3MiHHUX. CaMe 11e i €
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npsiMa ajipecallisi — BUKJIMK 3HA4€HHs 3a aJipecoro B koMani. Hampuknan, B
orneparopi NPHUCBOIOBaHHSA: kK = j Ha MAaIIMHHOMY piBHI BiJIOyBa€eThCs
KOMitOBaHHA 3Ha4yeHHs 3 obsacti OIl, 110 BifBeneHa 3MiHHIN j, B 00JIaCTh
OIl, sixa BigBeneHa 3MiHHIM k. TakuMm YWHOM, NPH BUKOHAHHI MaIlIMHHOI
NporpaMH  peasli3yloThesl Onepaiii Haj oOnepaHAaMH — 3HAYCHHSIMH
3MIHHHX, PO3TalllOBaHUMHU 3a BU3HaueHnMH aapecamu OIl. Ha mammHHOMY
piBHI iMEHa 3MIHHUX y KOMaHAaX He BUKOPUCTOBYIOTHCS, a TIJIBKH aJ[PecH,
copMOBaHi TpPAHCISATOPOM 3 BHKOPHCTaHHSIM iMeH 3MiHHHX. [Ipore
MporpamicT He Mae€ JOCTYMy 10 LHX aJapec, SKII0 BiH HE BUKOPUCTOBYE
TTOKAKYHKH.

Iokaxxunkn B Ci BUKOPUCTOBYETHCSI HabaraTo iHTEHCHBHIIIE, aHiXK,
ckaxximo, y Iackai, ToMy 10 iHOMI JIesIKi OOYHCIICHHS] BUPA3UTH MOXKIJITHBO
JIMIIE 3a iX JOIIOMOIOI0, a YacTKOBO W TOMY, IO 3 HUMH YTBODPIOIOTHCS
O1JIbII KOMIIAKTHI Ta e()eKTUBHILII IPOrpaMu, aHi’K MU BUKOPHCTOBYBaIIN O
3BUYaiHI 3acobu. HaBiTh icHye TBepipkeHHS - abu cratu 3HaBueM Ci,
OTPiOHO OYTH CIEialiCTOM 3 BUKOPHCTAHHS TTOKAKYHUKIB.

THoxkaxcuux (8xazisnuk) - 1€ 3MiHHa a00 KOHCTaHTA CTAHAAPTHOTO THUITY
JaHuX JUIS 30epeXeHHs aJpecH 3MIHHOI BH3HAYCHOTO THITY. 3HAueHHS
MOKa)KYMKa - [1e Oe33HaKOBE I1iJie, BOHO ITOBIIOMIISIE, JIe pO3MillleHa 3MiHHa,
1 HIYOTO HE TOBOPUTH PO CaMy 3MiHHY.

Tunm 3MmiHHOI, @O az;pecyeTbcs, MOXe OyTM  CTaHIApTHHH,
HYMEpOBaHUH, CTPyKTYpHHH, 00'etHaHHS a00 void. Ilokaxkunk Ha T void
MOXe€ aJpecyBaTH 3Ha4YeHHs Oynb-skoro Twmy. Po3mip mam'sTi st camoro
MOKAKYMKa 1 (opMaT 30epeskeHoi axpecu (BMICTY HMOKaKYMKa) 3aJEKHUTh
BiI THUIy KOMITIOTepa Ta oOpaHoi moxem mam'sti. KoHcranta NULL 31
cTaHmapTHOro (ainy stdio.h Tpu3Ha4YeHa IS iHimiamizamii MOKa)XYHKiB
HYJTHOBUM (HE3aHHATUM) 3HAYCHHSIM aJIPECH.

3MiHHA TUITY TOKaYKYHUK OTOJOIITYETHCS TTOAI0HO 3BUYafHIM 3MIHHIM i3
3aCTOCYBaHHSIM YHAPHOT'O CHMBONY “*. dopMa OroJomIeHHS 3MIHHOI THITY
MOKa)KYUK HACTYITHA!

TMN [MoamndikaTop] * iMEHi-nokaxx4uka ;

JIe TUN — HallMEHyBaHHS THIY 3MIHHOI, aapecy SKoi Oyme MicTUTH
3MiHHA-TIOKA)XYHK (Ha Ky BiH OyJie BKa3yBaTH).

Monudikarop HEOOOB'I3KOBHIA 1 MOXKE MATH 3HAYCHHSI:

e near - OmoKHIA, 16-OiTHMI MOKa)XXYHWK (BCTAHOBIIOETHCSA 32
3aMOBUYBAHHSIM), TpH3HAYCHUN sl ajupecaiii 64-kinoOGalTHOro
cermenTa OII;

e far - nanpHil, 32-OITHMI TMOKaXYHMK, MICTHTh aJpecy CEerMeHra i
3cyB y HhoMY: Moxke anpecyBatu OIl obcsrom 10 1 M6;
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e Juge - BCIWYC3HUH, aHANOTIYHMN TIOKQKYUKY THIY far, aje
30epiraeTbesl y HOpMalizoBaHOMY (opMarTi, IO TapaHTYeE KOPEKTHE
BUKOHAHHs HaJ HHUM OIEpaliid; 3aCTOCOBYEThCA 10 (DyHKIIH 1 10
MOKKYMKIB I crerudikamii Toro, mo azapeca (yHkiii abo
3MIHHOI, 1110 aJIPECYEThCs, Ma€ THII huge;

e iIMEHI-TIOKa)KYMKa - 1IeHTU(IKATOP 3MIHHOI THITY ITOKAXKYHK;

e BH3HAYA€ 3MiHHY THITY TOKQKYHK.

3Hauenns smiHHOI-nOKaxdcuuKa - e axpeca JIesIKol BEJIMYHHY, 1IijIe 0e3
3Haka. [lokakuMk MICTUTH ajpecy Hepuoro OaiTy 3MiHHOI BU3HAYEHOTO
TUy. TUI 3MiHHOI, IO aJpecyeThCs, 1 Ha SIKy MOCHJIAETHCS TOKaKYHK,
Bm3Hayae 00‘em OII, mo BUAINSETHCS 3MiHHIN, Ta 3B'SI3aHOMY 3 HEIO
MOKAXXYHMKOBI. I Toro, mo0 MAIIUHHOK MPOrpaMor0  o0poOHTH
(Hampuknazm, npovuTaTH abo 3amMcaTH) 3HAYCHHS 3MIHHOI 32 JOMOMOIOH
MOKa)KYMKa, Tpeba 3HaTH ajpecy ii Mo4aTKOBOro (HyJboBOro) Oaiita Ta
KUTBKIiCTh OalTiB, MmO 3aiiMae I 3MiHHA. [IOKaXYWK MICTHUTH aIpecy
HYJIBOBOTO OaWTy I1i€l 3MiHHOI, a THIT 3MiHHO{, 110 a/PECYeThCs, BU3HAYAE,
CKUTBKHM OalTiB, IIOYMHAIOYH 3 aJIpecH, BU3HAUEHOI MOKaXYMKOM, 3aliMae I1e
3HAYEHHSI.

Hwxue HaBemeHo mpuKiIagd JACSIKMX  MOXIMBHUX  OrOJOLIEHb
MMOKAKYHUKIB:
int *pi; /* - nokaxumk - BMiHHaA Ha gJaHi Tuny int */
float *pf; /* - nokaxumk - BMiHHaA Ha gani Tuny float */
int ml [5]; /* - iM'ss MmacuBy Ha 5 BHauens Tuny int;
ml - NOKaXYMK-KOHCTAHTA, PO L& MNTUMETHCSI BrojoM */
int *m2[10]; /* m2 - iMm's MacuBy Ha 10 BHaueHL THUIY
IIOKaX4YMK Ha BHAYEHHS Tuny int, m2 - DokaxuMK-
KOHCTaHTa */
int (*m3)[10]; /* - nokxaxumk Ha Macue 3 10 eneMeHTiB
Tuny int; m3 - nokaxumMkK-KOHCTaHTa */

3BepHITH yBary Ha T€, M0 y TPHOX 3 HABENCHHUX OTOJIOMICHb iM S
MacHBY € KOHCTaHTOIO - mokakuukoM! (IIpo 1e HTtuMerscs B HacTyITHOMY
OKpEMOMY PO3/iIi.)

3a IOIOMOT0r0 TTOKAXKYNKIB, HATIPUKIIA]], MOXKHA!

1. 00OpoOiATH ONHOBUMIPHI Ta GaraTOBUMIPHI MacHBH, PSIKH, CUMBOJIH,

CTPYKTYPH 1 MAaCHBH CTPYKTYD;
JMHAMIYHO CTBOPIOBATH HOBI 3MiHHI B NIPOLECI BAKOHAHHS IPOrPaMHU;

wnN

00po0ONsiTH 3B'I3aHI  CTPYKTYpH: CTEKH, 4eprH, CIHCKH, JepeBa,
Mepexi;

4. nepenasaty QpyHKIisM agpecu GaKTHYHUX HAPAMETPIB;

5. nepemaBatu QyHKIisM agpecd QyHKIIN B AKOCTI mapaMeTpis.
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[Iporsrom  moBroro 4acy mporpamMictd Oynu  He3aIO0BOJICHI
MOKaKUYMKaMHU. 30KpeMa, 3aCTOCYBaHHS IOKaXUHKIB KPUTHKYETHCS depe3
Te, 10 B CHIIY iX MPHUPOAX HEMOXIIMBO BU3HAYMTH, Ha Ky 3MiHHY BKa3ye B
JaHUH MOMEHT TMOKaKYMK, SKIIO HE MOBEPTATHCSA IO TOrO Micls, e
MIOKa)KYHMKY BOCTaHHE OyJI0 MPUCBOEHO 3HaueHHs. Lle yckianHioe nporpamy
1 poOUTH JTOBEICHHS 1i MPaBWIIBHOCTI JACIIO YCKIaaHeHuM. [Iporpamict, 1o
nobpe Bonomie Ci, MOBHHEH HacamIiepel] 3HATH, MO TAaKe MOKAXKYUKHU, Ta
BMITH iX  BHMKOPHCTOBYBaTH. [IpakTHYHO y TporpaMmi  MO)KHA
BUKOPHCTOBYBATH HE iMEHA 3MIHHHX, a TIIBKM MMOKAXKYMKH, TOOTO ajpecu
PO3MIIIEHHS] 3MiHHHX MPOTPaMH.

1.8.2 Modeni nam'ami

Y wmoBi Ci gna omepamiiiHoi cuctremun MS-DOS  posmip OIT
(omepaTHBHOT TaM’sTi) JUIST PO3MIIICHHS MOKAKYUKA 3aJCKUTh B THITY
BUKOpPHCTAaHOI Mojeni mnam'sti. Y mporpamax Ha MoBi Ci MoxHa
BUKOPHCTOBYBATH OIHY 3 IISCTH MOJeNed mam'siti: KpuxiTHy (finy), Maiy
(small, mo 3amoBuyBaHHIO), cepenHio (medium), xoMnakTHy (compact),
BenuKky (large) 1 Benuuesny (huge).

Bzarani omepatnBHa maM'sTh A BUKOHaHHSA Iporpamu Ha MoBi Ci
BHUKOPHCTOBYETHCS VIS

e PO3MIIIEHHS NMpOrpamMu (KOIy Mporpammu);

e PO3MIIEHHS 30BHIMHIX (T100aThHNX) 1 CTATHYHUX NAHUX (IO MAIOTh
cnienuGikaTopu extern 1 static, IPO HUX UTUMETHCS HIDKUE);

e nuHamiyHOro BukopuctaHas OIl mis 3MiHHMX, c(OPMOBAHUX Y
mporeci BUKOHAaHHA mporpamu (kKyma, auHamigya OII, mpo Hux
HWTUMETHCS HIXKYC);

e IS pO3MIMICHHS JIOKaNbHUX (aquto - ABTOMATHYHHUX) 3MiHHEX,
3MIHHAX (QYHKIIN (CTEK) ITiJ] 9ac BUKOHAHHS IPOrPaMHU.

Crapwi agpecu MonoaLli agpecu
Bydepw, | Hesukopuctara | Ctek| BinbHa | Kyna | Ctatuy. | Kog BekTopu
M3, nam'stb on HaHi | nporp. | nepepvBaHHsA
Bigeo- DOS
nam'atb

Ae N3l - nocTinHWIA 3anam'aTOBYOUMIN NPUCTPIN
Puc. 1.10. CtpykTypa onepaTvBHOI Nnam'sTi

OII nporpamu Ta Ti CTATUYHHUX JaHUX Y TPOIECI BUKOHAHHS MPOrpamMu
3anumiaeTbesi HeaMiHHOW. OIl 3 Kymu BHAINSEThCS Ta 3BUIBHSIETHCS B
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npoiieci BUKoHaHHs mporpamu. O0‘em OIl mjs Kymu 3aeXHTh Bij TOrO,
ckiibku OIl 3amutye mporpama 3a pomomororo ¢yHkuid calloc() Ta
malloc() 11 TUHAMIYHOTO PO3MIILEHHS JaHuX. [1aM'sITh cTeKa BUALIAETHCS
Uil (aKTHYHUX TapaMeTpiB aKTHBI30BaHMX (YHKLIH 1 1X JIOKaJIbHHX
(aBTOMaTHYHMX) 3MiHHHX. PO3TJISHEMO OCHOBHI XapaKTePHCTHKH Pi3HHX
mozeneit OIl.

Kpuximna (tiny model) OIl. Mogaenb nam'sti BUKOPHCTOBYETBCS TPH
nedimuti OIT. JIns komy nporpaMu, CTAaTHYHHUX JaHWUX, JUHAMIYHHX JAHHX
(kymn) Ta creky Buaiigerbes 64 KO6. 3MiHHA - TMOKaXYUK THUIYy near
(6rmxHif) 3aiimae 2 GaiTu.

Mana (small model) OIl. JIna nporpamu npusHayaethes 64 Ko. Crek,
Kyma 1 craTuuHi JaHi 3aimarore no 64 K6. Llg Monens npuiiMaeTscs 1o
3aMOBUYBAHHIO Ta BUKOPHUCTOBYETHCS JUISl BUPINICHHS MAJICHBKUX 1
cepennix 3anad. [okaxuyuk Ty near 3aimae 2 6aliTH 1 MiCTHTB ajpecy -
3cyB yeepenuni cermenta OI1 3 64 KO.

Cepeons (medium model) OIl. Posmip OII mmst mporpamu nopiBHIOE 1
Moaiir. Crek, Kynma 1 cratuuHi gaHi po3mimaiorbesi B cermenrtax OIl
po3mipom 64 K6. L{to Mozens 3aCTOCOBYIOTH JUIS Ty)K€ BEIMKUX MPOrpaM i
HeBeIMKUX oOcsriB maHux. [lokakumk y mporpami tumy far 3aiimae 4
Gaiitn. J{nsa appecanii JaHUX MOKXKYUK TUITY near 3aiiMae 2 OaiTu.

Komnaxmua (compact model) OII. ]Ins nporpamu npusHadaeTses 64
K6. dns nanmx - 1 M6aiit. O0‘eM cratndHNX JaHUX oOMexyeTscs 64 KO.
Posmip creka moBuHeH Oyt He Oumem 64 K6. g wmomens
BHUKOPHCTOBYETBCSI [UII MalWX 1 CEepelHiX INporpaM, IO BHMaraioTh
BEJIMKOTo 00°‘eMy naHuX. [10kaX4uKy B TIporpami CKIQAaroThCS 3 2 OaTiB,
a I JaHux - 3 4 OalTis.

Benuka (large model) OIl. OIl mns mporpamu ooMexena 1 M6. s
CTaTHYHUX JaHUX Ipu3HavaeTbcs 64 K6. Kyma moxe 3aiimatu mo 1 MO.
IIporpama i maHi agpecyrOTbCS TOKAaXKYUKaAMH, MO 3aiiMaioTh 4 OaifTu.
Monesbp BUKOPHCTOBYETBCS ISl BEMUKKX 3anad. OKpeMa OIMHHLS JaHUX,
HATPUKJIal MacHB, IOBUHHA 3aiiMaty He Oinbm 64 KO.

Benuuesna (huge model) OI1. Ananoriana Benukiii Mmozgeni. JlogaTkoBo
B Hilf 3HIMA€THCS OOMEKEHHS Ha PO3MIpP OKPEMOI OIMHUII TAHHX.

1.8.3 OcHo8HI onepauii Ha0 nokaxx4yukamu

Moga Ci HaJla€ MOXJIMBICTh BUKOPUCTAHHS aJpeC 3MIHHHUX MPOrpaMmu
3a JIONIOMOTO0 OCHOBHHX orepaniii - & ta *:
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3a JOMOMOro0 OCHOBHUX OIEpaliii MOKHA OTPUMATH 3HAYEHHS aJpecH
3MIHHOI a BHKOPHCTOBYIOUHM HENpPSMY aJpecaulilo - OJEep)KaTH 3HauYCHH:
3MIHHOI 3a 11 aApecoro.

[Tpu3HaueHHs nux onepariii:

& iM‘sa 3MIHHOI — OflepXKaHHS aJpecH; BU3HAYAE aJIPECy PO3MIlICHHS

3HAYEHHS 3MIHHOI BU3HAYEHOIO TUITY;

*  IM‘S-IIOKa)KUUKa — OTPpUMAaHHA 3HAUYCHHSA BHU3HAYCHOI'O THUIIY 3a

BKa3aHOIO a/IpECOI0; BU3HAYAE BMICT 3MIHHOI, PO3MIILEHOT 32 aApecolo, 110
MICTHUTBCSl Y JaHOMY MOKa)KYHKY; IIe - HempsiMa ajapecamis (iHII Ha3BH -
“3HSTTS 3HAYEHHS 32 TIOKaKYMKOM™ abo “po3iMeHyBaHHS ).

OnepaTop NPUCBOIOBAHHS 3HAUEHHS aJIPeCcH MOKaKUNKY Ma€ BUTJISI:

IM*i_3MiHHOI_nokax4mka = & iM‘a 3MiHHOT;

Hanpuxnao:
int i, *pi; /* pi —-sMiHHaA DOKa)uMK */
pPi = &i; /* pi omepxye BHaueHHst agpecu 'i' */

Omeparist & - BU3HaYEHHS ajapecH 3MiHHOI noBepTae aapecy OII cBoro
onepanaa. Omnepangom orepaiii & moBuHHE OyTH iM'sl 3MIHHOI TOTO X
THITy, JUIS SIKOTO BHM3HAUYEHMH  IOKQ)XYMK JBOI YacTHHHU oOllepaTtopa
TIPUCBOIOBAHHS, IO OJIEP)KyE 3HAYCHHS IIi€i axpec. Y BHIICHABEICHOMY
MIPUKIIAJI [Ie TUT int.

Omepamii * i & MOXXHa THCaTH BIPUTYI JI0 IMEHI oriepaHIy abo depes
npo6in. Hanpuxnax: &i, * pi.

Hemnpsima anpecartist 3MiHHOI 3a JOMOMOrol0 omepamii * 3midCcHIOE
JIOCTYTI 0 3MIHHOI 32 HMOKa)KYMKOM, TOOTO TIOBEPHEHHS 3HAYCHHS 3MiHHOI,
PO3TaIIOBaHOI 32 aAPECOI0, M0 MICTUTHCS Y MOKaX4YUKy. Onepans oneparii
* 00OB’SI3KOBO MOBHWHEH OYTH THITy TOKa)XYHMK. Pe3ymbraT omepartii * - me
3HAYEHHS, Ha SIKE BKa3ye (aApecye, MOCHIAETHCS) onepany. Tul pe3ynpTary
- [1€ THII, BU3HAYECHUH TP OTOJIONICHHI MOKa)KIHKA.

VY 3arajbHOMY BUIJISAII ONEPAaTOp MPHCBOIOBAHHSA, IO BHKOPHUCTOBYE
iM'S TTOKa)KYMKa Ta OIEpaIlifo HempsMOi ajpecarii, MOKHA TIPEICTaBUTH Y
BHTJIAI:

iM'a 3MiHHOT * iM‘s-noKaXkymka;

Je iM‘g-TIOKa)KYhKa - 11e 3MiHHa a00 KOHCTaHTa, II0 MICTHUTH afpecy
pO3MilIeHHS 3HaYeHHS, HEOOX1THOTO /ISl 3MIHHOI JIiBOi YaCTHHH Oreparopa
TIPUCBOIOBAHHSL.

Hanpuxnao:

i= *pi; /* 'i' omepxye BHaueHHsI, pOSBTallOBaHe 3a
agpecon, WO MiCTUTBCSTI B MOKaXuMKy 'pi' */
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Sk 1 Oymb-siki 3MiHHI, 3MiHHa pi THUIY MOKAXYUK Mae ajapecy i
3HaueHHsA. Ormepallis & HajJ 3MIHHOK THIY MOKaXUuK: &pi — Jae ampecy
MiClsl PO3TAlllyBaHHS CAMOI0 MOKKYMKA, Pi — IM'sl TIOKa)KUYMKA BU3HAYAE
HOro 3HaueHHs, a *pi — 3HAUCHHS 3MIHHOI, 1110 a/IPeCy€e MOKaKIHK.

3BUYaiiHO, yCi IIi 3HAYCHHS MOXKHA HanapykyBath. Hampukman, 3a
JIOTIOMOTOI0 HACTYITHOI MPOrpaMH:

#include <stdio.h>
void main()

{

char ¢ = 'A';
int i = 7776;
int *pi = &i;

char *pc = &c;
printf (“pi=%u,*pi=%d, &pi=%u\n”, pi, *pi, &pi);
printf (“pc=%u, *pc=%c, &pc=%u\n”, pc, *pc, &pc);

VY pe3ynbTati BUKOHAHHS Oy/ie BUBEIICHO:
65522, *pi 7776, &pi = 65520
65525, *pc = A, &pc = 65518

OnHe 3 OCHOBHHX CIIiBBIJHOLIEHb TPH POOOTI 3 MOK&KYUKAMH - II€
CHUMETPHYHICTH ollepamniii axpecarii Ta HenpsMoi ajapecanii. Bona momsrae
B TOMY, IIO:

pPi
pc

&x == x, TOOTO BMICT 3a ajpecol0 3MIHHOI X € 3HAa4YeHHS X.

Hanpukian, orononieHHs NOKaK49KKa pi 1 3MIHHKX 1 Ta
int *pi, i = 123, j;

Pi = &i; /*-npucBONBaHHSA MOKaAXYMKY BHadYeHHs agpecu i */
j = *pi; /* - npucBoweEaHHs j BMicTy Ba agpecown pi */

Tyr 3MiHHA j OTpUMYE BMICT, PO3TAIIOBAHWI 3a aJPECOI0 3MIHHOI i,
TOOTO 3HAYCHHS 3MIHHOI, IO a/Ipecye MOKAXIUK pi: j = *pi = * & = i,.
JlBa ocTaHHIX BHINIEHABEICHMX OMNEPATOpa BHUKOHYIOTh TE€ CaMe, IO OAWH
omneparop: j = i.

JJ1s TIOBHOTO OCTaTOYHOTO PO3YMiHHS TPOIECIB, MO BigOyBaeThCA y
maM’sTi Tpd  MaHIOyIil 3 MMOKAKYHKAMH, PO3TIITHEMO IIe TaKui
(parmenr:
void func() {

int x;
int *px; /* px - mokaxumMk Ha BMiHHY TMny int*/
px= &x ; /* ampeca BMiHHOI X BaHOCUTBCSI B pPx*/

*px=T77; [/* uucno s6epiraerncss Ba ajpecow, Ha SIKY
BKasye px */
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PosrisineMo et npukian Ha KOHKPETHOMY MaIOHKY: (DYHKIIis 3aiiMae
00JIacTh mMaM’sTi, MoUnHarouH 3 aapecu Ox100, x 3HAXOTUTHCA 3a AAPECOIO
0x102, a px - Ox106. Toxi nepia oreparlisi MPUCBOIOBAHHS, KOJIM 3HAUYCHHS
&x(0x102) 36epiracTbcst B px, MaTuMe BUTJIsI, 300paxkenuii Ha puc. 1.11
3JiBa:

HactynHy omepaliito, KOIM 4uciO 77 3alUCYEThCS 3a aIPEcOro, sika
3HAXOMUThCA B px Ta jaopiBHioe Ox102 (agpeca x), BimoOpaskae puc. 1.11
crpaBa. 3ammc *px HaJae MOCTYII 10 BMICTY KOMIPKH, Ha SIKY BKa3ye px.

pPX=&X; *px=77;
0x100 0x100
X 0x102 X 77 0x102
0x104 0x104
px 0x102 0x106 px 0x102 0x106
0x108 0x108
Ox10A Ox10A

Puc. 1.11. CxematuuHe npeacTtaBneHHs 3HayveHb B Or1

Jani HaBeAeHWH NPHKIIAJ MPOrpaMd BHUBOJLY 3HAYCHb MOKAXKYUKA 1
BMICTY, pO3TaIlIOBAHOTO 32 a/IPECOr0, IO BiH 30epirae.

#include<stdio.h>
void main()
{
int i = 123, *pi = &i; /* pi-nokxaxuMk Ha BHaYeHHS
Tuny int */
printf ("posmMip nokxaxumka pi = %d\n", sizeof(pi));
printf ("ampeca posMimeHHs nokaxumka pi=%u\n", &pi) ;
printf ("agpeca sMiuHrOi i = %u\n", &i) ;

printf ("sHaueHHss nokaxumka pi = %u\n", pi) ;
printf ("sHaueHHnss 3a agpeconw pi = %d\n", *pi) ;
printf ("sHauennss sMimHHOi i = %d\n", i) ;
}
Pe3ynbratu BUKOHaHHS IPOrpaMHu:
posMip mokaxumka pi = 2

ampeca posMimeHHsT nokaxumka pi = 65522
agpeca sMiHHOLI i= 65524

BHaYeHHs NOoKaxumka pi = 65524

BHaAYeHHA Ba agpecow pi = 123

BHaYeHHs BMiHHOI i = 123
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ITokaXynuku MOKHA BUKOPHUCTOBYBATH:

1. y Bupasax, Hamnpukian, JUii  OJIEpKAHHA  3HAYEHb,
PO3TalIOBaHUX 38 aIPECOI, IO 30epiracThes y MOKaKIUKY;

2. 'y niBili YacTHHI ONEPATOPIB MPUCBOIOBAHHS, HATIPUKIIA;

&  JUId olepXaHHSA 3HAYCHHS aJpecH, 3a KO0 pO3TAllOBaHE
3HAYCHHS 3MIiHHOI;
b.  nns omeprkaHHS 3HAYCHHS 3MiHHOI.

Hanpukian, SKIIo pi - NOKaXYHK IIJIOr0 3HaYeHHs (3MIHHOI i), TO *pi
MOXXHa BHUKODHUCTOBYBAaTH B OyIb-IKOMY MiCIli TIpOrpaMu, JI€ MOKHa
BHKOPHCTOBYBATH 3Ha4€HHS I1iyioro tumy. Hanpukman:
int i = 123, j, *pi;
pPi = &i; /*pi y mieint uwacTuHi omepaTopa NPUCBOKNBAaHHS */
j = *pi + 1; /*-ue exBimasenTHO: j = i + 1;

pi-y BMpasi npaBoi wacTuHM omepaTopa NPMCEOKBAaHHs*/

Bukiuk 3HaueHHS 3a MOKa)XKUYUKOM MOYXHA BUKOPUCTOBYBATH TaKOX SIK
(akTH4HI TapaMeTpH Ipy 3BepTaHHi 10 ¢yHKUiH. Hanpukian:

d = sqgrt ((double) *pi); /* *pi - daxTmunwmizi napamerp */
fscant (£, "%d", pi ); /* pi - daxTmunmit napamerp */
printf ("%d\n", *pi ); /* *pi - baxTMuHMiz napamerp */

VY Bupaszax yHapHi omepamii & 1 *, MOB'I3aHi 3 MOKaXYMKaMH, MAIOTh
OinpImii piopuTeT, HiX apudmernyani. Hanmpukian:

*px = &x;
y = 1 + *px; /*-cnouaTky BMKOHyeThCst '*', norim '+' */

OcranHill onepaTop eKBiBaJCHTHHUIL:
v=1+ x;

Jis 3BepTaHHSA [0 3HAYEHHS 3a JIOIMMOMOTOO IMOKAKYHMKA-3MIHHOI HOTO
MOXKHa BHUKOPHCTOBYBATH B OIEPaTOpi TMPHUCBOIOBAHHS CKpPi3b, €& MOXKE
Oyru iM's 3miHHOi. Hampwkian, micis BHKOHaHHS omepaTtopa: px = &,
IIJIKOM €KBIBAJIEHTHUMH € TaKl OIHCH:

Omneparop: Moro exBiBaneHT: Abo:
*px =0; X = 0,'
*px += 1; *px = *px + 1; x=x+ 1;
(*px) ++ ; *px = *px + 1; Xx=x+ 1;
(*px)--; *px = *px — 1; x=x-1;
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HacrynHa  nporpamMa  AEMOHCTpyE  HaMmpocTimie — MpakTHYHEe
BUKOPUCTAHHSI TOK)XYHMKIB, BHMBOJSYM 3BHYAMHY IIOCITIJOBHICTH JIITEP
angasity:

#include <stdio.h>
char c¢; /* BMiHHa CHUMMBOJNBHOTO THIY*/
main ()

{
char *pc; /* nokaxumMk Ha SBMiHHY CHMBOJIBHOTO TuIy*/
pc=é&c;
for(c="A’ ;c<='Z' ;c++)
printf (“%c”, *pc) ;
return O;

Y omepatopi printf(“%c”, *pc) Mae Micle po3iMCHYBaHHS MOKAKYHKA
(*pc) - nepenava y (hyHKITIIO 3HAYCHHS, 10 30epiracThes 3a aJpecoro, sKa
MicTuThesl y 3MiHHIN pc. 1106 mificHO moBecTH, IO pc € TICEBIOHIMOM c,
cripo0yeMo 3aMiHMTH *pc Ha ¢ y BUKIMKY (yHKIII — 1 mmicias 3amiHH
nmporpaMa IMpaioBaTuMe a0COMIOTHO aHANOTIYHO. OCKIIBKH MOKaXKYUKH
OOMEXEHI 3aJaHMM THIIOM JaHHX, TUIIOBOI CEPHO3HOI MOMMJIKOK iX
BUKOPHUCTAaHHs OyBae MPHCBOEHHS AJIPECH OJHOTO THIY JaHUX MOKAKYHKA
THIIIOTO THITY, Ha IO KOMIIUIATOP pearye TaKHMM YHHOM:

“Suspicious pointer conversion in function main()”

Ha TC ne numre nonrepemkeHHs (1103piJie IepeTBOPEHHSI MTOKAXKIUKA Y
¢byHKuii main()(?!)), 1 AKII0 HAa HHOTO HISK HE BifpearyBaTH, TO Iporpama
mpamioBaTUMe W Hamgami (apke TMOMIIKY 3adikcoBaHO He Oyme) 1
3aJMINAEThCS JIMIIE 3J0TaayBaTUCs, SKHA pe3yabprar Oyae Hajai.
3asHaunMo, mio komminstop BC++ 3 mpuBomy Takoro “mimo3pinoro
TIEPEeTBOPEHH” TIMIOB BCE-TaKW Jalli: BiH MPOCTO BiIMOBISETHCS
MIPaIOBATH, BUNAIOYH TTOBiIOMJICHHS PO MOMHUIIKY. BinmoBimambHICTH 3a
iHIIiami3aio MOKaXYMKIB TIOBHICTIO MOKIANAETHCA HA TpOrpamicTa, i
ORI JeTaTBHO TIPO 1€ HTUMEThCS Tai.

1.8.4 bazamopieHeea Henpsima adpecauisi

Y wmoBi Ci MOXHa BHKOPHUCTOBYBAaTH OaraTOpiBHEBY HEIIPSIMY
ajapecartlito, ToOTo HenpsAMy anpecamniro Ha 1, 2 i T.4. piBHi. [Ipu npomy ms
OTOJIOLIEHHS 1 3BEpPTAaHHS 10 3HA4YEHb 32 JOMOMOIOI0 MOKAaXYHMKIB MOXKHA
BHUKOPHCTOBYBATH BIJMOBIAHO KiJlbka CUMBOIIB 3ipouka: *. 3ipodku npu
OTOJIOIICHHI HIOM YTOYHIOIOTH MPHU3HAYEHHS IMEHI 3MIHHOI, BH3HAYaIO4YH
piBeHb HenpsMoi afpecanii Ui 3BepTaHHS A0 3Ha4Y€Hb 3a JOIOMOTOI0 IHX
MOKaK4MKiB. [IpWKiax OroNoIIeHHs 3MIHHOI 1 TOK&KYUKIB IS
0araTopiBHEBOI HENPSAMOI ajipecallii MOYKHa MPUBECTH HACTYITHHUI:



54 Posain 1. Mosa nporpamysaHHs Ci

int i=123 /* me: i - iMm's sMiHHOI */

int *pi = &i; /* pi - nokaxumk Ha BMiHHY i */

int **ppi = &pi; /* ppi - HoKaxuMK HA MOKAXYMUK HA
sMiHHY pi */

int ***pppi = &ppi; /* pppli - HDOKaxuMK Ha 'NOKAXYMK Ha

'nmokaxuMK Ha SMiHHY ppi’ */

Jnst 3BepTaHHS [O 3HAY€Hb 3a JIONIOMOrOI ITOKKYHMKIB MOXKHA
NPUHHATH HACTYIHE IPaBWIIO, IO KOPCTKO 3B's3ye (opMy 3BepTaHHS 3
OTOJIOIICHHSIM IINX TOKa)KYHKIB:

e TIOBHAa KUIBKICTH 3IpOYOK HENpsMOi ajpecalii, piBHa KUIBKOCTI
3IpOYOK TIpH OroOJOMIEHHI MOKa)XYMKa, BH3HAYA€ 3HAYEHHS
3MIHHOI;

e 3MEHIIECHHS KUIBKOCTI 31pOYOK HEMpsMoi ajpecarii goj1ae 10 iMeHi
3MIHHOI CJIOBO "MOKaXXYMK", MPUYOMYy IHUX CIIB MOXxe Oyru
CTITBKH, CKUTBKH MOXKe OyTH piBHIB HETPSIMOI ajpecariii Ul X
iMEH TMOKa)XYHKIB, TOOTO CTiNBKH, CKIJTBKH 3ipOYOK CTOITH B
OTOJIONIEHH] TOKa)KYHKa.

Hamnpukotan, micnst oroiomeHHs:

int i, *pi=é&i;
3BEpPTaHHSA y BUI:

*pi - BMBHaYa€ BHaYeHHsT BMiHHOIL,
Pi - nokaxumk Ha BMiHHY 1i.

A Tipu 3BepTaHHI A0 3MiHHMX MOJKHAa BUKOPHCTOBYBATH Pi3HY KIJTBbKICTh
31pOYOK [T Pi3HUX PiBHIB aIpecartii:

pi, ppi, pppi — 0-if piBeHb ajpecartii, mpsAMa agpecaris;
*pi, *ppi, *pppi — 1-if piBeHB HempsAMOI aapecartii
**ppi, **pppi — 2-i1 piBeHb HempsMol ajapecanil
*** pppi — 3-if piBeHB HEMPAMOI aapecartii

TakuMm 9rHOM, 10 TOKAXXYHKIB 1-T0 1 BUIIIE piBHIB HEMPAMOi agpecartii
MOJJIMBI 3BEPTAaHHS 1 3 MEHIIOIO KiTBKICTIO 31pPOYOK HEMpsSMOi aapecartii,
aHDK 3aJaHO TIPU OrOJIOMICHHI MOKaxxuuka. Lli 3BepTaHHS BH3HAYAIOTH
aapecd, TOOTO 3HAYEHHA NOKAXYMKIB BHU3HAYEHOTO pIiBHA ajpecarii.
BimnoBigHicTe MK KIUTBKICTIO 31pOYOK TPH 3BEPTaHHI 3a JOMOMOTOIO
MOKa)KYMKA 1 MPU3HAYCHHSAM 3BEPTaHHS 3a MOKKYUKOM I HABEIEHOTO
npuKiay iaroctpye tadnuist 1.12 (ne P.H.a. — piBeHb HenpsMoi aapecartii):
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Tabnuusa 1.12. BignosigHiCTb MiX KiNbKiCTHO yTOYHEHb (*) i pe3ynbTaTtom
3BepTaHHs 3a JONOMOrOH MoKaX4mka

3eepmanHs Pe3ynbmam 3eepmaHHs1 P.H.a.
i 3HAYEHHS 3MiHHOT i 1
*pi 3HAYEHHA 3MiHHOI, Ha AKy BKa3ye pi NMOKaXK4MK Ha 1
pi 3MiHHY Tuny int, 3Ha4YeHHs pi 0
**ppi 3Ha4YeHHS 3MiHHOT TUNYy int 2
*ppi MOKaXK4MK Ha 3MiHHY Tuny int 1
ppi MOKaX4MK Ha "MOKaX4mnK Ha 3MiHHY Tuny int', 0
3HAYEHHSA NOKaX4nka ppi
***pppi 3HaYeHHS 3MiHHOT TUNy int; 3
**pppi MOKaXK4MK Ha 3MiHHY Tuny int 2
*pppi NOKaXKYMK Ha 'MOKaXK4MK Ha 3MiHHY Tuny int' 1
pppi MOKaXKYMK Ha 'MOKaXK4YMK Ha 'MOKaX4YMK Ha 3MiHHY 0
Tuny int', 3HaYeHHs nokaxuuka pppi

1.8.5 Onepauyii Ha0 Nokax4yukamu

MoBa Ci Hagae MOXIMBOCTI Ui BHKOHAaHHS HaJ MOKaKYMKAMH
omepaniii NPUCBOIOBAHHS, IIJIOYMCENBHOI apU(METUKH Ta IOPIBHSHb.
Mogoto Ci MOXXIIHBO:

1. npuCBOITH IOKAXKYNKY 3HAYEHHS aJPECH JAHUX, a60 HYIb;

A

301TBIINTH (3MEHIITUTH) 3HAUYCHHS MTOKAXINKA;

Jonatu a00 BIIHATHU Bif 3HAUCHHS IMOKA)KYUKA I[iJI€ YKCIIO;

cKJIacTH a00 BIJHATH 3HAYCHHS OJHOrO IMOKAXKYMKA BiJI 1HILIOTO;

MTOPIBHATH JBa IMOKAKYHUKH 32 IOTIOMOTOI0 OTepalliil BiTHOIIICHHS.

3MiHHIH-TIOKQ)XYNKY MOKHA HalaTH TIEBHE 3HAYEHHS 3a JIOIIOMOTOIO
OJHOTO 13 CITOCO0IB:

1. npucBOITH NMOKaXYUKY aapecy 3MmiHHOI, mo Mae micie B OIl, abo
HYJIb, HATIPUKJIAT:

pi =
pi =

&J;
NULL;

OTOJIOCHTH TIOK&KYHK 11032 ¢yHKIiero (y Tomy umcii mosa main())
abo y Oymp-sikiit ¢yHKIIT, NOJABIIM 10 HBOTO HOr0 1HCTPYKIIiO
Static; TIpA IHOMY MMOYATKOBHM 3HAUCHHSM ITOKAKYMKA € HYJIHOBA
ampeca (NULL);
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3. TPUCBOITH MOKAKYMKY 3HAYEHHS iHIIOTO MOKAKYMKA, IO 1O LHOTO
MOMEHTY  BXK€ Ma€  BH3HAuUeHE 3HAYCHHS;  HAIPUKIAL:
pi = pj; 1e - monBiitHa BKa3iBKa OfHi€l 1 Ti€l % 3MiHHOL;

4. [pUCBOITH 3MiHHIM-TIOKAKYMKY 3HAYEHHS 32 JONOMOrO0 (yHKILii
calloc() a6o malloc() - Gynkiii auaamivnoro Buainerns OI1.

VYci HasBaHi il HaJ TOKa)XYMKaAMHM OYIyTb HaBelEHI y NpPUKIAAax
MporpaM JaHOro po3ziry. Po3riisHeMo KilbKa MPOCTUX MPUKIATIB il HaJ
TTOKKYUKAMHU.

3MiHy 3HAYCHb MOKAKYMKA MOXKHA POOUTH 3a JOIIOMOTOI) OIEparliii:
+, ++, —, —. Dbinapui omepamii (+ Ta —) MOXHAa BHUKOHYBaTH HaJ
MOKKYMKAMHU, SIKIIO OOW/BA MOKAXKYMKH MOCHIIAIOTHCS Ha 3MiHHI OJHOTO
THITy, ToMY 1110 00°‘eM OIT 17151 pi3HUX TUIMIB JaHUX MOXKE BHUPI3HATHUCH.

Hanpukian, 3Hauenns tumy int 3aiimae 2 6aiitu, a tumy float - 4 6aiitu.
JlomaBaHHS OJIWHUII JO TOKa)XXYHWKa JOJACTh ,,KBAHT MaM'sATi”, TOOTO
KUTBKiCTh OaWTIB, IO 3aliMa€e OJHE 3HAYCHHS THITY, IO ampecyerses. Jlims
MOKa)KYHMKa Ha €IIEMEHTH MacHBY 1€ O3HaYae, 110 3/IHCHIOETHCS TIepexisa 10
a/Ipecy HaCTYIIHOTO eJIeMEHTa MacHBy, a He JI0 HacTymHoro Oaita. ToOTo
3HA4YEHHS IMOKaXXYMKA TPH TEPeXoji BiJ| eleMeHTa 0 eJIEMEHTa MacuBY
ninmMx 3HadeHb Oyxme 30inpmryBatHcs Ha 2, a Tumy float - Ha 4 Oaitn.
Pe3ynbrar 0o0YMCIECHHS MOKa)KYMKIB BH3HaueHWi y MoBi Ci SK 3HaUCHHS
THUILY int.

[pukman mporpaMu 3MiHM 3HAYEHHS MOKA)XXYMKA Ha 1 KBaHT mam'siTi 3a
JOTIOMOTOI0 ~ omepamii  ,,++7i BHU3HAYCHHS pPE3yAbTaTy OOYUCICHHS
MMOKKYHKIB TAaHUA HA TAKOMY TPUKITATI:

#include<stdio.h>
void main ()
{
int a[] = { 100, 200, 300 };
int *ptrl, *ptr2;
ptrl=a; /*- ptrl omepxye BHaueHHss agpecu a[0] */
ptr2 = &a[2]; /*- ptr2 omepxye BHaueHHs agpecu al[2] */
ptrl++; /* s6inbweHHst 3HaueHHs ptrl Ha kBaHT OIl:
ptrl = &a[l]*/
ptr2++; /* s6inbweHHst BHaueHHs ptr2 Ha kBaHT OIl:
ptr2 = &a[3]*/
printf (" ptr2 - ptrl = %d\n", ptr2 - ptrl);
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Pe3ynbpTaT BUKOHAHHS IPOTPAMHU:
ptr2 - ptrl = 2

Pesynbrar 2 BukoHaHHS orepariii BimHiMaHHS Bu3Havae 2 kBaHTH OIl
JUIsl 3HAYEHb THUITY int:
ptr2 - ptrl = &a[3] - &a[l] = (a + 3) - (a + 1) = 2;

VY nacrynnomy Ci-¢parMeHTi nmpoJeMOHCTPOBAHUH TIPUKJIIA] IPOrpaMu
JUIsl BUBEJCHHS 3HAa4eHb HOMEpIB (iHIEKCIB) €JIEeMEHTIB MacuBiB, aJpec
nepmroro Oaiita OIT mis X po3MileHHS Ta 3HaY€Hb €JIEMEHTIB MAacCHUBIB.
CnpaBa B Tomy, mo B Ci € ayke BaJiMBa BJIACTUBICTh — IM'sl MacHBY
€KBIBaJICHTHO aJIpecy WOro HyiapoBoro enemeHTa: X == &x[0]. [Tokaxuyuku
pi 1 pf cCIOUaTKy MICTATh 3HAYCHHS aJpeC HYIbOBUX CIICMCHTIB MAaCHUBIB, a
IIPY BHUBE/ICHHI CKJIA/IAIOTHCS 3 i~-HOMEPOM €JIEMEHTa MaCHBY, BU3HAYAIOUU
ajpecy i-eneMeHTa MacuBy. Jlns omepkaHHS ajgpec eJIeMEHTIB MacuBiB y
TporpamMi BHKOPHCTOBYEThCS JIOAaBaHHS IOKa)KUYMKIB-KOHCTaHT X Ta y, Ta
3MIHHHUX-TTOKQXXYHKIB pi 1 pf 3 WIJIMM 3HaUYCHHSIM 3MiHHOI i. 3MiHa ajpec y
mporpami mopiBHIOEe kBaHTy OIl mis qaHWX BiAMIOBITHOTO THITY: JUTS IILTHX
— 2 Oaiitu, s AiicHuX — 4 OalTH.

#include<stdio.h>
void main ()

{
int x[4], *pi = x, i;
float yl[4], *pf = y;
printf (“\nHoMep eneMeHTa agpecmu eneMeHTiB MacueBie:\n”
“i piti x + i &x[i] pf+i y+i &y[i]l\n”);
for (i = 0; 1 < 4; i++ )
printf(" &%d : $6u $6u $6U %$6u %6u %6u\n",
i, pi+1i, x+ i, &x[i], p£f + i, y + i, &y[i]):

Pe3ynbraTi BUKOHAHHS TIPOTPAMHU:

HOMep efnieMeHTa agpecu erieMeHTiB MacuBIB:

i piti. X+ &x[i] pf+i y+i &ylil
0: 65518 65518 65518 65498 65498 65498
1. 65520 65520 65520 65502 65502 65502
2: 65522 65522 65522 65506 65506 65506
3. 65524 65524 65524 65510 65510 65510

Mogoro Ci MOXHa BU3HAYUTH aJipecd HyJIbOBOTO €lIEeMEHTa MacHBY X
sk x a60 &x[0]: x == &x[0]. Kpaiue i cTuciI0 BUKOPUCTOBYBATH MPOCTO X —
ne GasoBa aigpeca MacuBy. Ty camy aapecy elleMeHTa MAacHBY MOYKHA
MPE/ICTaBUTH y BUIIIsAL: X + 2 == &x[2]; x + 1 == &x[i].
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Te came 3HAYCHHS MOXKHA TPEACTABUTH Y BUIJISIL:

*(x + 0) == *x == x[0] -
BHAYEeHHSI HYJILOBOI'O eJIeMeHTa MacCuBY X;
*(x + 2) == x[2] - BHaueHHs JPyroroc eJIeMeHTa MacCuBY X;

*(x + i) == x[i] - BHaueHHsT i-T0 ejJeMeHTa MacCHUBY X.

A onepauii HaJ| elIeMEHTaMH MacuBY X MOXKHA IIPEACTABUTH Y BUIJISI:
*x + 2== x[0] +2; *(x + 1) - 3 == x[i] - 3;

1.8.6 lpobniemu, noe’sizaHi 3 Nokax4yukamu

[IpoGnemu, NOB A3aHi 3 NOKAKYMKAMH, BUHHUKAIOTh P HEKOPEKTHOMY
BHKOPUCTAHHI TOKAXYHKIB. YCi 3aCTEPEeXKCHHS IWIONO HEKOPEKTHOIO
BHUKOPHCTAHHS ITOKXYHUKIB BigHOCATHCS n0 MoBH Ci Tak camo, SIK i 10
0araTbOX IHIIMX HHU3BKOPIBHEBHX MOB IpOrpaMyBaHHS. HeKopekTHUM
BHUKOPHCTAHHSM IOKa)K4YHKIB MOXKE OyTH:

e crpoba mpamioBaTH 3 HEIHIMIaJII30BaHUM ITOKaXYUKOM, TOOTO 3

MTOKKIUKOM, IO He MicTHTh aapecu OI1, mo BumineHa 3MiHHIH;

e BTpaTa  BKa3iBHMKA, TOOTO 3HAYEHHS MOKaKYMKA  4Yepe3
TIPUCBOIOBAHHS HOMY HOBOTrO 3HaueHHs 70 3BinbHeHHs Oll, sKy BiH
a/Ipecye;

o HespinpHeHHs OII, mo BuaineHa 3a qonomororo GyHKIil malloc();

e crpoba MOBEPHYTHU K pe3ynbTaT poOOTH (GyHKIII agpecy JIOKaIbHOI
3MiHHOI Kiacy auto (mpo ¢(yHKMi{ Ta Kiacw 3MiHHMX WTHMETHCS
Jaui);

3armut Ha BuaineHHs OIl 3 kymu poOHWThCA 3a AOMOMOTO0 (YHKIIH
calloc() ta malloc(). Tloepuenns (3BimbHeHHs) OIl poOuTeca 3a
JonoMoror (QYyHKINI free(). PosrmgHemo geski mpobiemwu, TOB's3aHi 3
TIOKa)KYMKAMH.

Ipu oromnomeHHi MOKaXYHKa HA CKAJIIPHE 3HAYEHHS OYIb-SKOTO THILY
onepaTHBHA NaM'sTh Uil 3HAYCHHSA, IO aJpECYETHCS, HE PEe3ePBYETHCS.
Buninsersess Tinpku OIl mns 3MIHHOI-TIOKaXKYHKa, aje MOKAXYHK MpU
ObOMY HE Ma€ 3Ha4yeHHs. SIKI0 MOKaX4yuK Mae crenudikarop static, To
IHIIIIIOETBCS TTOYATKOBE 3HAYCHHS IMOKAXXYMKa, PiBHE HYIIO (OCOOIMBOCTI
CTaTUYHUX 3MIHHUX, NP0 IO WTHMEThCA B OKpeMoMy po3mini). [Ipmxmazn
iHiIai3a1ii MOKaXYMKIB HYTOBUMH 3HAYEHHSIMHU IIPU 1X OTOJIOIICHHI:

static int *pi, *pj; /* pi = NULL; pj= NULL; */

Po3risiHeMO MPUKIIA, [0 MiCTUTh rPy0y HOMUJIKY: CIIPOOY MPaLOBATH
3 HEMpPOIHiiaNni30BaHUM TOKAKIUKOM.
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int *x; /* sMiHHiN-nokaxumky 'x' Bupinema OIl, ame 'x'
He MicTuTe BHaueHHsi agpecu OIl amss SMiHHOI */
*x = 123; /* - rpy6a nommnka! */

Take IPUCBOIOBAHHA TOMUJIKOBE, TOMY 11O 3MIHHA-TIOKQ)KYMK X HE Mae
3HA4YCHHA aJIpeCH, 3a IKUM Mae€ 6yTH PpO3TalioBaHE 3HAYCHHA 3MIHHOI.

KOMHiJ‘IfITOp BUAACTDb NONCPECIHPKCHHSA:
Warning: Possible use of 'x' before definition

[Ipn npoMy BuUmaakoBe (HEMpOiHiNiaNmi30BaHE) 3HAYEHHS ITOKAKYUKA
(cmiTT) MOKe OyTH HENPUIYCTUMUM aJpecHHM 3HaueHHsM! Hampuknan,
BOHO MOKe 30iraTucst 3 ajpecaMH pPO3MIILEHHS MNporpamu abo JaHuX
KOpHCTyBaya, abo JaHuX onepawiiHoi cucteMu. 3anuc 1ijoro yucna 123 3a
TaKOIO a/IpeCOI0 MOXKE TOPYILIHUTH Tpane3AaTHICTh NporpaMu KOpHcTyBaya
a6o camoi OC. KomminsTop He BUSBIISE ITI0 IOMUJIKY, 1€ TIOBHHEH POOHUTH
nporpamicr!

Bunpasuru cutyarnito MoxHa 3a goromororo ¢yHkuii malloc(). @opma
3BepTaHHA A0 (QyHKUii malloc() HacTymHa:

iM‘A-nokaxkuuka = (Tun-nokaxymka) malloc ( o6’em -OI1 ) ;

Je IM‘S-TIOKKYHMKA - IM'St 3MIHHOI-TIOKa)KYMKa, THI-TIOKXIUKA - THI
3HAYCHHS, 1110 MToBepTaeThes (yHKITiEro malloc;

00°emM-OIl - kimpkicte OaiitiB OIl, 1m0 BHIIAAIOTHCA 3MIiHHIH, SKa
a/IpecyeThesl.

Hanpuxnan:

X = (int *) malloc ( sizeof (int) );

[Ipu mpomy 3 Ky Buainserbes 2 Oaitu OIl s minoro 3HaYeHHS, a
OTpHMaHa ajpeca HOro PO3MINICHHS 3aHOCHUTHCS B 3MiHHY-TIOKQKYHK X.
3HaueHHsA MOKAXYMKAa TapaHTOBAHO He 30iraeTeCsi 3 aapecamu, o
BHKOPHCTOBYIOTBCSl 1HIIMMU TIpOrpamMamu, y Tomy dncii nporpamamu OC.
MMapamerp ¢yrkuii malloc Buznagae 06‘em OIl mas minoro 3Ha4YeHHS 3a
nJonoMororo QyHKIIi sizeof(int). 3ammc (int *) o3Hawae, mo azapeca, IO
noBepTaeThess QyHkuier malloc(), Oyae po3TisgaTHUCs SK MOKaXKUYHK HA
3MiHHY 1iToro Tumy. Lle onepamist mpuBeIeHHS TUTIIB.

TakuM 4MHOM, TOMUIIKH He Oy/e y BUNAAKY BUKOPUCTaHHS HACTYITHHX
OIIepaTOPiB:
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int *x; /* x - iM'ss nokaxumka, BiH omepxar OI */
x = (int *) malloc ( sizeof (int));

/* Bupinena OIl misnoMy BHaueHHIO, Ha siIKe Bkasye '‘x‘\ */
*x = 123; /* sMiHHa, Ha ssIKy BKasye 'x',6 ojgepxana

BHayeHHsT 123*/

IoBeprenns (3BinbHenns) OIl y kymi Buxonye dyskmis free(). Ii
apryMeHTOM € IM's TOKa)k4YHMKa, IO TOCHWIAEThCS HA NaM'siTh, IO
3BUIBHAETHCS. Hampukiia:

free (x);

1106 yHUKHYTH MOMHJIOK ITPH POOOTi 3 (PyHKIISIMU HE CIiJ TOBEPTATH
SIK pPe3yNbTaT iXHbOIO BUKOHAHHS aJpecd aBTOMATHYHHX (JTOKaJbHUX)
3MiHHUX (yHKMiT. OcCKinbkM TpH BUXOAl 3 (YHKLII mam'siTb Ui BCIX
ABTOMAaTUYHHUX 3MIHHUX 3BIJIBHSETHCS, ITIOBEPHYTa ajapeca MOXe OyTH
BHKOPUCTAHOIO CHUCTEMOI0 ¥ iHQOpMaIlis 3a Mi€0 aapecord MoXe OyTH
HeBipHOI0. MoxkHa noBepHyTH anpecy OI, o BuaineHa 3 Kymu.

OmHa 3 MOXIMBMX IIOMHJIOK - IIOJABifiHA BKa3iBKa Ha JaHi,
po3TamoBaHi y Kymi, 1 3MeHmeHHS o00‘emy nocrynHoi OIl uepe3
He3BuTbHEeHHS oTpuMaHnoi OI1. Ile Mmoxxe OyTu st Oyab-IKOTO THITY NAHUX,
y TOMY YHCITI JUTS cKaysipa abo MacuBy. Po3rissHeMO BHITQIOK JIIS CKajspa.

Ipukman ¢parmenTa mnporpaMu 3  IOABIMHOIO  BKa3iBKOIO i
3MeHIIeHHsIM 00°‘emy moctymuoi OIT wepes nespimpHenHs OIl HaBenmeHwmit
HIDKYE:

#include<alloc.h>
void main ()

{

/* Bupinenust Ol gMHaMiummM BMiHHMM X, ¥ U z: */

int *x = (int *) malloc ( sizeof (int)),
*y = (int *) malloc ( sizeof(int)),
*z = (int *) malloc ( sizeof(int));

/* Iminianisaniss BHauYeHHS INOKaXUMKiB X, y, z;*/

*x = 14; *y = 15; *z = 17;

/*IOunamMiuni BMiHHI ojepxanu KOHKpeTHi nini sHaueHHs*/

y=x; /* rpy6a nommnka - BTpaTa NOKaXYMKa Ha AMHaAMiuHy
BMiHHY B 6e3 mnomnepegHBOTO BBinbHeHHst ii O */

VY HaBeseHOMY BHINE TPUKIAJI HEMa€e OTONOMICHHS iMEH 3MiHHHX, €
TIJIbKH MOKKYMKU Ha 11l 3MiHHI. [licis BUKOHAaHHS omepaTopa y = X; X Ta y
€ ABoMa mokaxcunkamu Ha Ty camy OII 3minuoi *x. ToOTo *x = 14; 1 *y =
14. Kpim Toro, 2 OaiiTm, BHIiICHI 3MiHHIH, $Ky aapecyBaB y Juis
pO3MillleHHs I[iyioro 3HavyeHHs (*y), CTalTh HENOCTYNMHHMHU (3aryOlieHi),
TOMY IO 3HAYEHHsI y, HOro ajapeca, 3aMiHEHI 3HAYeHHsM X. A B Kymi i 2
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OaiiTu Uit *y BBaXKAIOTHCS 3aMHATUMH, TOOTO PO3MIp KYIM 3MEHILCHUI Ha
2 Gaiitu. Bindynocs 3menmenns gocrymnHoi OI1. Ilporo ciin yHukaru.

1106 yHuKHYTH Takoi MOMWIKH Tpeba mnonepeanbo 3BuUTbHHTH OIl,
BUUJICHY 3MiHHIH *y, a OTIM BHKOHATH MPHUCBOIOBAHHS 3HAYCHHS 3MIHHII
y. Hanpuxna:

free (y); /* seinbHenns OIl, Bupinenoi BMimHOiL '*y' */
y = x; /* NpUCBOKBAaHHS HOBOT'O BHAaYeHHsT BMiHHiNK 'y' */

Un MOXHA 3MIHHIH-TIOK&)XYMKY TIPHCBOITH 3HAYCHHS aJpecH B
orepaTtopi oromorieHHs ? Hampukman:
int *x = 12345;

Tyt xoncranTa 12345 winoro Tumy, a 3Ha4eHHSM MOKKYMKA X MOXKE
OyTH TIJIBKH aJpecoro, nmokaxxynkoMm Ha Oaiit B OIl. Tomy komminsTop npu
LIOMY BHAACTh MOB1IOMJICHHS PO OMMJIKY:

Error PR.CPP 3: Cannot convert 'int to 'int *'

[Ipore He BUKJIMYE TOMMJIKH HACTYITHE IPHUCBOIOBAHHS:
int a[5], *x = a;

BukopucraHHs TOKa)XYMKIB YacTO TIIOB'A3aHO 3 BHKOPHCTaHHIM
MacuBiB pi3HHX THmiB. KOXHHH 3 THIB JaHUX MacHUBIB Ma€ CBOI
ocobimBocTi. ToMy nasni po3ristHEMO BIaCTHBOCTI MOKKYHKIB IJIs1 poOOTH
3 MacHBaMH.

1.9 MacuBu
1.9.1 OcHo8Hi NoHsaMms

Mix moka)kuMKamM¥ i MacMBaMy iCHY€e TiCHHI B3a€MO3B'sI30K. byb-ska
Ilist HaJT eIIeMEHTaMU MACHBIB, IO JOCATAETHCS 1HACKCYBAHHSIM, MOXE OyTH
BHKOHAaHA 3a JOIIOMOTOK TMOKaKYHKIiB (TIOCHJIAHbB) 1 Omepariii HaJx HAMH.
BapianT mporpamMn 3 HoKakunkamu Oyne BHKOHAHWH IIBUIAIIE, aye s
PO3YMIHHSA BiH CKJIaTHIIIHI.

Ax moka3zye mpaktuka poborm Ha Ci, TOKaXYUKHA PiAKO
BHUKOPHUCTOBYIOTBCS 31 CKaJSIpHUMH 3MIHHHMH, a YacTillle — 3 MacHBaMHU.
INokaXunKkH JaroTh MOMJIMBICTH 3aCTOCOBYBATH aJpec MPUOIU3HO TaK, SIK
ne poburr EOM Ha wMammuaHomy piBHI. Ile nmo3Bonse edekTHBHO
opraHizyBatd poOOTy 3 MacuBaMH. byap-sIKy cepilo3Hy mporpamy, o
BHUKOPHCTOBYE MAaCHBH, MO>KHA HAIIMCATH 32 JONOMOTOI0 MOKaKYHKIB.

Jiist poGOTH 3 MaCHBOM HEOOX1THO:

1. BusHauuTH iM's MacuBy, HOro po3MipHicTh (KiJBKiCTH BHUMIpiB) i
PO3MIp — KIIBKICTh €JIEeMEHTIB MacHBY;
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2. Buximuta Ol 1151 HOTO PO3MIILEHHS.
Y moBi Ci MOXXHa BUKOPHCTOBYBATH MacCHBHU JIaHUX OYIb-SIKOTO THUITY:

e craruuHi: 3 BuauieHHssM OIl no mowatrky BukoHaHHs ¢(yHkmii; OIT
BUALISAETHCS B cTeKy abo B OIl yist craTHYHUX 1aHHX;

e juHamiuHi: OIl BUniIAETHCS 3 KynM B IpOLECi BUKOHAHHSI IIPOTrPaMH,
3a gomomororo Gy malloc() i calloc().

JuHamiuHi 3MiHHI BUKOPUCTOBYIOTb, SIKIIO PO3MIp MacuBYy HEBIIOMHUI
JI0 TIOYaTKy POOOTH IMpOrpaMH 1 BH3HAYAETHCS B Ipoleci il BHKOHAHHS,
HAaIpUKJIaJ 3a JOIIOMOI'OI0 004UCIEHHS a00 BBEICHHS.

Po3mip MacuBy BU3HA4a€THCS:

1. s cratmynMx mMacuBiB mpu #oro oronomenni; OIT BUAIISETbC 10
MTOYAaTKy BUKOHAHHS MIPOTPaMH; iM'sl MAaCHBY - IMOKa)KYHK-KOHCTAHTA;
KUTBKICTh €JICMEHTIB MaCHBY BH3HAYAETHCS:

a. sBHO, HampuKIaxa: int a[5];
b. HesBHO, mp¥ iHiLiANI3aM] eIEMEHTIB MACHUBY; HAPUKIIAJI:
int a[] = { 1, 2, 3 };

2. 18 JMHaMiYHUX MacHBiB y mpoueci BukoHaHHs nporpamu; OIT mis
HUX 3aIUTYETHCS 1 BUAUIIETHCS TUHAMIYHO, 3 KYITH; iM'sl TIOKQ)KIHKa
Ha MacCHB - II¢ 3MiHHA; MACHBH Il MOXYTb OyTH:

a onHOBHMMIpHI 1 0araTOBUMIipHi; TpPH NOMY BH3HAYAETHCS
KIJIBKICTh eneMeHTIB ychoro MacuBy i OIl 3amuryerbest mmst
BCHOT'O MAacCHBY;

b. BinbHI (cmemiampHi JBOBHMIpHi); NpPH IBOMY BH3HAYAETHCS
KUTBKICTh PSAAKIB 1 KUTBKICTh €JIEMEHTIB KOXHOro psgka, i OIl
3aIATYETHCS 1 BUIUIIETBCS UIS €JIEMEHTIB KOXKHOTO psaKa
MacuBy B IpolleCi BHUKOHAHHS IIPOrpaMy; NPH BHKOPUCTaHHI
BUTFHIX MAaCHBIB BUKOPHCTOBYIOTh MACHBH ITOKQ)KUHKIB;

Po3mip MacuBy MOXHa He BKa3yBaTH. B miboMy pasi HE0OXiTHO BKa3aTH
MTOPOKHI KBaPATHI AYKKHU:

1. aKmo mpu OroJolIeHHI iHINiani3yeThes 3HAYEHHsS HOro eIeMEHTIB;

HaIlpHUKJIaz;
static int a[] = {1, 2, 3};
char b[] = “BignoBipge:”;

2. I MacHBiB - (POPMATBHUX HAPAMETPIB (PYHKIIH; HAIPUKIIAL:

int funl (int a[], int n);
int fun2(int b[k] [m] [n]);
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3. npu mocwiaHHi Ha paHille OroJONIEHAN 3OBHIIIHIM Macus;
HaIpUKIa;

int a[5]; /* orosomeHHsT B0BHiWHBOTO MacuBy */
main ()
{

extern int a[];/*mocmnanHs Ha BoBHimHiM Macue */

}

B ycix oronomieHHsX MacuBYy iM's MacHBy - 1€ ITOKa)XUMK-KOHCTaHTa!
Juist hopMyBaHHSI JUHAMIYHOTO MacHBY MOXKE BUKOPHUCTOBYBATHCS TLIBKU
iM'sl TIOK@YKYMKa HAa MAacUB — II€ MIOKXYMK-3MiHHA. Hampukitan:

int *ml = (int * ) malloc ( 100 * sizeof (int)) ;
float *m2 = (float * ) malloc ( 200 * sizeof (float))

ne ml - 3MiHHA-TIOKaXK4YMK Ha MacuB 100 3HaUeHb TUTY int;
mZ2 - 3MiHHA-TIOKaX4YrK Ha MacuB 200 3HaueHs Tumy float.
3BinpHeHHS BuAIeHOT Ol BitOyBaeThCS 3a JOMOMOTOK0 (PYHKITIT:
free (moxaxumk-sMiHHA) ;
Hanpuknan:
free (ml) ;
free (m2) ;
3BepTaHHA 10 €TIEMEHTIB MacuBiB m/ 1 m2 MOXe BUTTIAIATH TaK:
ml[i], m2[3j].
[epecunanns macuBiB y Ci Hemae. Alle MOXXHA IIEpeciiaTH MaCHBH

moeneMeHTHO abo cymictuti MacuBH B Oll, maBmm iM NMPakTHIHO TE caMe
IM's.

Hanpuxinan:
int *ml = (int *) malloc (100 * sizeof(int));
int *m2 = (int *) malloc (100 * sizeof(int));

Jns mepecunaHHS e€JIEMEHTIB ONHOrO MacHBY B IHINH MOXHA
BUKOPHUCTATH OIEPATOP LIUKIY:

for (i = 0; i < 100; i++ ) m2[i] = ml [i] ;
3amicte m2[i] = ml [i]; MOXHa BUKOPHUCTOBYBATH:
*m2++ =*ml++;, abo: *(m2+i)=*(ml +i);

3a J0MOMOro MOKKYMKIB MOXKHA CIIOJYYHTH OOWABA MACUBH i Y
TaKHAH crocio:

free (m2) ;
m2 = ml ;
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[Ticns nporo obuaBa MacHBH 3aiMaTHMYTh OJHY W Ty caMy 00JacTh
OIl, Bumineny s MacuBy ml. OnHak Lie HE 3aBXKIU IMPHITYCTUMO.
Hanpukian, konu mMacuBu po3rtamoBadi B pisHux Tunax OIl: oguH - y
CTeKy, iHmmi — y kyni. Hanpuknan, y ¢yHkuii main() oronoueHi:
int *ml = (int *) malloc(100* sizeof(int));
int m2[100] ;

VY BUIICHABEACHOMY MpPHKIaAi ml — MakaK4YWK-3MiHHA, 1 MacuB ml

po3TalmoBaHWK Y Kymi, m2 - TOKaXYHK-KOHCTaHTa, 1 MacuB m2
pO3TallIOBaHUM y CTEKy. Y LIbOMY BHUIMAJKy NOMMJIKOBUH omepartop: m2 =
ml; ToMy moO m2 - 1€ NOKaXYMK-KOHCTaHTa. Aje micnst free(ml)

MIPUITYCTUMUM € ONEPaTop:

ml = m2; /* ockinbkm ml - noxaxumk-sBMiHHaA */

Jus  noctymy J0 YACTMH MacWBiB 1 JIO €JIEMCHTIB MAacCHBIB
BHKOPHUCTOBYETKCS 1HICKCYBaHHS (iHmeKc). [Haeke - 11e Bupas, 1o BU3HAYAE
ajzipecy 3Ha4eHHS abo TpyIu 3HAYCHb MACHBY, HANIPUKIIAM ajpeca 3HAYCHb
YEproBOro  psiIka JBOBHMIPHOTO MacuBy. [HIEKCYBaHHS  MOXKHA
3aCTOCOBYBATH JO IOKKYHKIB-3MIHHUX Ha OJHOBHUMIPDHUA MAacHB - TaK
camo, SK 1 10 MMOKaKYHKiB-KOHCTAHT.

IHnexcHUl BUpa3 OOYMCITIOETHCS IUISIXOM JTOJaBaHHSA aJIPECH MOYATKY
MacHUBY 3 IIUTUM 3HAYCHHIM JIIs OfCpKaHHs aJpecH HeoOXiTHOrO elIeMeHTa
a00 yacTrHU MacuBy. [[1s1 omepkaHHS 3HAYCHHS 32 1HISKCHAM BHPA30M 0
pe3yIbTaTy — aipecH eIeMEHTa MaCHBY 3aCTOCOBYEThCS OIEpallisl HempsiMol
aapecamii  (*), TOOTO oOmepkaHHS 3HAYCHHS 3a 3aJaHOI0 aJPECOI0.
BimnoBigHO [0 TpaBWI OOYHCICHHS AIpecH MiJIOYHCENBFHUHA BHpa3, IO
JOMAETBCS IO aIpecd TOYaTKy MacHBY, 30LTBIIYETHCS HAa pO3Mip KBaHTa
OII TuIy, 0 aPECYETHCS MOKAKIHNKOM.

PosrnsHeMo cmocoOu orojomeHHS 1 (OpMYBaHHS ajpec YacTHHH
MacuBy U €JEMEHTIB ONHOBHMIpHMX 1 OaraToMipHMX MAacHBIB 3a
JIOTIOMOTOFO TTOKaYKYMKIB.

1.9.2 Oz2onoweHHs1 ma 3eepmaHHsI 8 0OHOBUMIPHUX Macueax
dopMa OroNOMmEHHS OIHOBHMIPHOTO MAacCHBY 3 SIBHOIO BKa3iBKOIO
KUTBKOCTI €JIEMEHTIB MacHBY:
TMN iM‘A_MacuBa [KiNbKiCTb-enemeHTiB-Macueal;

3BepTaHHA [0 CJIEMEHTIB OJHOBHUMIPHOIO MAaCHBY B 3arajbHOMY
BUIIAJAKy MOXKHA TIPEACTABUTH 1HIEKCYBaHHSAM, TOOTO y BUITII
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iMm‘a-macuBa [Bupas];

Jie iM‘s-MacuBY - IOKaKYHMK-KOHCTAHTa;

BHpa3 — iHJEKC, YHCIIO LIIOTO TUILY; BiH BU3HAYA€ 3CYB - 30UIBIICHHS
aJIpecy 3a/laHoOrO elIeMEHTa MacHBY WIONO aJpecH HYJIbOBOIO E€JIEMEHTa
MacuBy.

Enementn omHOBMMipHOro MacuBy posramoByiotees B OIl mimpsn:
HYJILOBHH, Tepiinii i T 1. [Ipukian oroiomeHHs MacuBy:
int a[l0];
int *p = a; /* - p omepxye BHaueHHs a */

I[Mpn npomy xommiysiTop Bunite macuB B creky OIl po3mipom
(sizeof(Type) * posmip-macugy ) GalTiB.

VY BumeHaBenenoMmy npukiani ne 2 * 10 = 20 Gaiiris. [Ipuuomy a -
MOKA)KYMK-KOHCTaHTa, ajJpeca I04YaTKy MacuBy, TOOTO HOro HYJIBOBOTO
eJIeMEHTa, p - 3MiHHA; 3MiHHIH p MO)KHa NPHUCBOITH 3HAYEHHS OJHHM i3
Cc11oco0iB:

P=a;
p = &a[0];
p = &ali];

ne &a[i] == (a + 1) - anpeca i-eneMeHTa MacuBy.

BinmosigHo 10 TpaBWiI MEPETBOPEHHS THUIIB 3HAYCHHS AApecH i-
eJIeMEHTa MacuBY Ha MAIIHHOMY PiBHI (DOPMYETHCS TAKUM YHHOM:
&afi]= a + i * sizeof (int);

CrpaBeuIBi TaKOX HACTYIIHI CIiBBiTHOIICHHS:

&a == a+0 == &a[0] — azgpeca a[(0] - HyTbOBOTO €IEMEHTA MACHBY;
a+2 == &a[2] — azxpeca a[2] - IPyroro eIEMEHTH MACHBY;

a+i == ga[i] —anpeca a[i] - i-ro enemeHTa Macusy;

*a==* (a+0)==* (&a[0])==a[0] — 3HaueHH: 0-0r0 €IEMEHTa MACHBY;,
*(a + 2) == a[2] — 3HaueHH: a[2] - IPYroro €JIEMEHTH MACHBY;
*(a + i) == a[i] — 3Ha4eHHS a[i] - i-TO eTEMEHTa MaCHBY;

*a + 2 == a[0] + 2 —cyma3Hauenb a[0]i 2.

SIKIo p - MOKaXYHMK Ha €JIEMEHTH TAaKOro K THILY, AKi 1 €JIEeMEHTH
MacHuBy a Ta p=a, TO @ Ta p B3a€MO3aMiHHI; IPU IHOMY:

p == &a[0] == a + 0;

pt2 == &al[2] == a + 2;

*(p + 2) == (&a[2]) == a[2] == p[2];
*(p + 1) == (&a[i]) == a[i] == p[i];

st a Ta p eKBiBaJGHTHI BCi 3BEPTAHHS JI0 JIEMEHTIB ¢ Y BUTJISII:
af[i], *(at+i), *(it+a), i[a], Ta
plil, *(p+ti), *(i+p), ilp]
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1.9.3 OzosnoweHHs ma 386epmaHHs1 00 6azamo8uMipPHUX
macusie

Y nmaHOMy O3 PO3TIISHEMO OTOJOIICHHS 1 3B'S30K MOKAKYHKIB 1
eJIEMEHTIB 0araTOMipHMX MacuBiB - IO MalOTh 2 Ta OiblIe BUMIpiB.

Bararomipuuii macuB y moBi Ci po3riisijaeThest sIK CyKyIHICTh MacHBIB
MeHIIoi po3MipHocti. Hampuknazn, NBOBUMIpHHMI MacuB - L€ CYKYITHICTb
OJIHOBUMIPHMX MacHUBIiB (HOro psaKiB), TPUBHMIPHMH MacuB - 1€
CYKYITHICTh MaTpHIlb, MaTPHLI - CyKyIHOCTI PSZIKIB, @ PSJOK - CYyKYIHICTb
€JIEMEHTIB OJJHOBHMiPHOTO MAaCHBY.

EnemenTtn macuBiB po3ramoBytoTbest B Ol TakuM YMHOM, IIO IIBHJIIIE
3MIHIOIOTBCSI caMi IpaBi 1HIEKCH, TOOTO €IeMEHTH OJHOBUMIPHOTO MacHBY
PO3TaIIOBYIOTHCS HiJPSA, JBOBUMIPHOTO - 110 psAKaX, TPUBHUMIPHOTO - IO
MaTpHLSX, @ MATPHULI - IO PsIIKax.

Jnst  3BepTaHHS 10 €NEMEHTIB 0araToMipHOTO MacHBY MOXKHA
BHUKOPHCTOBYBATH HYJIb 1 OLTBII iHAEKCIB (1HIEKCHUX BHpa3iB):

im‘a-macusy [Bupasi][Bupas?] ...

Hanpukian, nuist 3sepranHs:

e 10 OJHOBUMIPDHOTO MAacHUBY MOXKHa BHKOPHCTOBYBAaTH OJHO-
inmexcHmit Bupas (iHgeKc);

e 110 ABOBUMIipHOTO — 1 200 2 iHIEeKCHUI BUpa3s;

e 10 TpuBUMIipHOTO — 1, 2 260 3 iHIeKCHUI BUpa3 i T.JI.

IIpn 3BepranHi m0 OaraTOMiIpHMX MAacCHBIB OAEPXKaHHS 3HAYCHHS
eNIeMEHTa MAacCHBY MOXJIMBO TiJIBKM TiCIs BH3HAYCHHS aJpecH eIeMEHTa
MacuBy, TOOTO TP MOBHIN KiTbKOCTI iHAEKCiB. [Ipy 11bOMY OOYHCITIOIOTECS
IHIEKCHI BHpa3 3JiBa Ha MPaBO, 1 TOCTYITY 10 3HAYCHHS BUKOHYETHCS ITiCISA
00YHMCIIEHHS OCTAHHBOTO 1HIEKCHOTO BHPA3y.

[Mpuknag oronomeHHs ABOBUMIPHOTO MacHBY 3HaY€Hb THILY int:

int a[m][n] ;

Le#t macuB CcKIama€eTbcs 3 m ONHOBUMIPHHX MAacHBIB (pSAOKiB), ¥
KO)KHOMY 3 SIKHX YTPUMYETHCS 1 eleMeHTiB (cToBmmiB). [Ipu poboti 3 mmm
JBOBHMIPHMM MAacCHBOM MOYKHa BHKOPHCTOBYBATH ONHO a00 2 iHIEKCHHI
Bupa3. Hanpuknan:

a[i][j]- wmictute 2 iHAEKCH; BUKOPHUCTOBYETHCS [UIS 3BEPTAHHSI [0
eNeMeHTa 1-psfKa, j-CTOBIIIS MAcCHBY; OOYHCIIOIOTHCS 1HIEKCHI BHUpa3u,
BU3HAYAETHCA aJipeca eIeMEeHTa MaCHBY 1 BUIIy4aeThCsl HOro 3HAYCHHS;

a[i] - mictute 1 iHZEKC;, BH3HAYAE aapecy ONHOBHMIPHOTO MAaCHBY:
azipeca IOYaTKy i-ps/ika MacHBY;
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a - HE MICTUTh 1HJCKCY 1 BH3HAYa€ aapecy MacuUBY, HOTO HYJIbOBOTO
eJIEeMEHTA.

TaxkuM YMHOM, 3BEpTaHHS 10 IBOBHMIPHHX MAaCHBIB 3a JIOIIOMOTOIO
iMeHI 1 TUIBKM OIHOTO IHIEKCY BHM3HAYa€ TIOKAXYUK Ha IMOYATOK
BIJIMOBITHOTO psiika MacuBy (ajzpeca HOro HYJBOBOTO €JIEMEHTA).
Hanpuknan:

a[0] == &a[0][0] == a+0*n*sizeof (int);
a[l] == &a[l][0] == a+l*n*sizeof (int);
a[i] == &a[i] [0] == a+i*n*sizeof (int);

[Tpukmnaz orononieHHs TPUBUMIPHOTO MAaCHBY:

int alk][m][n] ;

ae:

- k- KUIBKICTD MaTpHIb 3 M PSAKAMH 1 N CTOBIIISIMY;

- M - KiJIBKICTh Ps/IKiB (OZIHOBUMIPHUX MAcHBIB) Y MaTpHIIi;

- 71 - KUIBKICTD CTOBIILIB (€IEMEHTIB Y PSIIKY) MaTpHIL.

Lei MacuB ckmagaeTbest 3 kK MaTpuIlb, KOXKHA 3 SKAX CKJIAJAETHCS 3 M
OIIHOBUMIpHHX MacHuBiB (pskiB) mo n eneMeHTiB (croBomiB). Ilpm
3BEepTaHHi JI0 IbOr'0 MAaCHBY MOKHa BUKOPHCTOBYBAaTH iMEHa:

a[ll[il[j] - micrurp 3 iHIEKCH; BHKOPHCTOBYETHCS JUIS 3BEPTAHHS 10
eeMeHTa |-Martpuili, i-psaKa. j-CTOBIIS MacHBY; OOUMCIIIOIOTHCS 1HIEKCHI
BUpa3u, BHU3HAYAETHCS aapeca CIIeMCHTAa MAacCHBY 1 BHIIYYa€ThCS HOTO
3HAYCHHS;

a[k][i] - Bu3Ha4ae oQHOBUMIpHHII MACUB - apeca MOYaTKy i-psika; K -
MAaTpHIIi;

a[k] - Bu3Hauyae MBOBMMIpHHI MacWB - ajpeca TMOYaTKy k - mMarpwii,
TOOTO HyJITBOBOIO €IEMEHTa HOTO HYJIbOBOTO PSIIKA;

a - ajgpeca IOYaTKy MacHBY, HYJIBOBOTO €JIEMEHTa HYIBOBOTO DsAKa
HYJTBOBOI MaTpPHII.

Hanpuxinan:
int b[3][4][5];
int i, *ip, *ipp;
i = b[0][0][1];
ip = b[2][0];
ipp = b[2];

Iie: ip, ipp - NOKaKYMKU HA 3HAYCHHS THILY int.

IMicas ip = b[2][0]; ip € mokaxumkom Ha enemeHT O-psgka 0-ro
CTOBIIYI 2-i MaTpull MacuBy, To0T0o b[2][0][0].

Micas ipp = b[2]; ipp aapecye 0-i psmok 2-i MaTpuIli MacHBy, TOOTO
Mictuts aapeca b[2][0][0].
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3BepTaHHA [0 CJICMCHTIB 0araToMipHOr0 MacuBY OUTBII JETaJTbHO
PO3TIITHEMO Ha NMPUKIIAAL JBOBUMipHOro MacuBy. Hampukian:
int a[3][4]; /* a - mokaxuMkK-KOHCTaHTa */
int *p = a; /* p — nokaxumMk-sSMinHa */

[licns 1BOro MOKAXKYHMK P MOXHA BHUKOPHUCTOBYBATH 3aMiCTh
TIOKaXKYMKa @ JUTS 3BEPTAHHS J0 PAIKIB a00 €JIEMEHTIB MACUBY @ Y BUTJISI:
iM'sl TOKaXKYMKa 1 3CYB €IeMEHTAa II0JI0 aJPECH TIOYAaTKy MACHBY d.

B OIl enemeHTM MacuBY a pO3TALIOBYIOTbCS TAKUM YHHOM, IO
MIBUJIIIC BCIX 3MIHIOETHCS CaMUH MpaBHi iHACKC, TOOTO B MOCITITOBHOCTI:

a[0][0] a[0][1] a[0][2] a[O0][3] a[l][0] ... a[2][2] a[2][3].
IIpu upomy anst 3BepTaHHS O MAacMBY d MO)XXHa BUKOPUCTOBYBATH

iMeHa:

&a == a == &a[0][0] == *a

anpeca a[0][0] - enementa 0-oro psiika 0-0ro CTOBIIS MacHUBY a;
**a == *(&a[0][0]) == a[0][0]
3HAYCHHS eJIEMEHTa HYJhOBOTO PSJIKA HYJIFOBOTO CTOBIIISI MACHBY a;

af[i] == (a + i) == *(a + i) == &a[i][0]
azpeca eleMenTa i-psaka 0-CTOBIIIIS;

*a[i] == **(a + i) == *(&a[i]) == a[i][0]
3HaueHHA 0-TO eJIeMEeHTa i-psKa;

af[i] []] == *(*(a + 1) + J) == *(a[i] + J) == al[i][]]
3HAYCHHS €JIEMEHTA i-PsA/IKa j-CTOBIIIS MACHBY a;

Ie:

(a + i) == *(a + i) == a[i]

aapeca 0-ro enmemeHTa i-psaka == &a[i][0];
(*(a + i) + 3J)
azpeca j-emeMenTa i-psiaka = &a[i][j];
*(*(a + 1) + J)
3HAYCHHS j-elleMeHTa i-psimka = afi][j].
3HaueHHs ampecw Modatky i-psaka (ampecu 0-ememeHTta i-psiaka) Ha
MaIIMHHOMY PiBHI (pOPMYETBCS Y BUIL:
a[i] = a + i == (ati*n*sizeof(int)), Je n - KUIBKICTH
3HaYeHb B OJJHOMY PSIKY.
Takum uwmHOM, azapeca (i+1)-psmka BiACTOITH Bixg i-psaka  Ha
(n*sizeof(int)) GaiitiB, TOGTO HA BiICTaHB OMHOTO PSIIKA MACHBY.

Bupas a[i][j] xomminstop Ci nepeBoAUTh B €KBIBAJICHTHHI BHpa3:

*(*a + i) + j). 3posymimo, 3ammc a[i][j] Gimemr TpagmiiiHAE Y
MaTeMaTHIli 1 OiIBII HAOYHHHA.
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Jlo eneMeHTIB ABOBHMIPHOIO MAacHBY MOXKHAa 3BEpHYTHCS 1 3a
JIOTIOMOTOI0  CKaJSIPHOTO  TIOKa)KYMKa Ha MacuB. Hanpukiaza, micis
OTOJIOLLIEHHS:
int a[m] [n], *p = a;

* (p+i*n+j) - 3Ha4YCHHs j - eJIeMeHTa i-psjKa ;

JIe: N - KUIBKICTh €IEMEHTIB Y PSIKY;
i*n + j - smimanus afi][j]- enemMeHTa BiTHOCHO MOYATKy MACHBY a.

1.10 MacuBMU NoOKaX4yuKiB

3a J0mMOMOror0 MAacHBIB MOKXYHMKIB MOXKHa (DOPMYBaTH BEJIHKI
MAaCHUBH 1 BUTbHI MACHBH - KOJIEKIIi MACUBIB OYIb-SIKMX THIIIB.

1.10.1 Po6oma 3 eennukumu macueamu

Po3mip onHOro MacuBy 1aHMX MOBHHHUI OyTn He Oinbine 64 KO. Ane B
peanbHUX 3aladyax MOXKYTh BHKOPHCTOBYBATHCS MacWBH, IO BUMAararoTh
OI1, 6inbmoi vixk 64 K6. Harmpuknan, macus nanux tuny float 3 300 psiakiB
1 200 croBmmiB motpebye st posminieHnas 300 * 200 * 4 = 240000 OaiiTis.

Jlis BUpIIICHHS TTOCTaBJICHOI 3a]]adi MOXXHa BHKOPHCTOBYBATH MacHB
MMOKXKYMKIB 1 muHamiudae BumiuteHHS OIl IS KOXKHOTO psaKa MaTpPHII.
Pspok marpuii He moBmHEH mnepesuiryBati 64 KO. YV BumeHaBegeHomy
mpuknaxi OIT mis psaka cknagae Bekoro 800 Gaiiris. st Buminenss OI 3
Kyl KOXKCH PSIOK MOBUHHUN MATH TMOKaXYHK. I BCIX PSIIKIB MacHBY
Tpeba OrOoIOCHTH MAaCHB IOKAKYHKIB, TIO0 OZHOMY [UIS KOXKHOTO psIKa.
[otiMm kokHOMY psinky MacuBy BumimuTd OIl, TPUBIACHUBIIN KOXHOMY
eJIEMEHTY MacCHBY ITOKXUHUKIB aJpecy MovaTKy po3mimenHs psaaxa B OII, i
3aIIOBHUTH 1I€Hl MaCUB.

VY 3anporoHOBAaHOMY JIICTHHIY MPEACTABJICHA MporpaMa Jyisi podoTu 3
BEJMKAM MacHBOM Himx 3HaueHb: 3 300 psakiB i 200 croBmmi. s
po3mimenas BiH Bumarae: 200 * 300 * 2 = 120000 OGaitri. Ilpm
(hopMyBaHHI BEIIUKOrO MAacHBY BHUKOPHUCTOBYETHCS P - CTATUYHHUH MAaCHB
MMOKAKYHKIB

[Ipu BUKOHaHHI TpOrpaMu NEepeOUPAIOTHCS i-HOMEPH PAIOKIB MAaCHBY.
Jns xokHOTO psimKka 3a Jonomororo (GyHKINT malloc() BUKOHYETBCS 3amdT
OIl 3 xynu i dopmyerbest p[i] - 3HAYEHHS MOKAKYMKA HA AaHI 1-pSIKU.
[Motim nepeduparoTbest i-HoMepH psiikiB Big 1 10 200. st KOXKHOTO psiKa
nepeOrparoThes j-HoMepu croBmuuKiB Bij 1 qo 300. J{ns koxkHOro i Ta j 3a
JOTIOMOT'O0 TeHepaTopa BHIIAJKOBHX YHCeT (OPMYIOTHCS 1 BHUBOIATHCS
*(p[i] + j) - 3HaueHHsS emeMeHTiB MacuBy. Ilicist oOpoOKHM MacwBy 3a
nonomoroto GyHkiii free(p[i]) 3BunbHsIeThest OI1 BUIiIEHA i-psAAKY MacuBy.
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V HaBeJeHil HIDKYE NMPOrpaMi BUKOPUCTOBYIOTCSI 3BEPTaHHS 10 Ajj -
eneMeHTiB MacuBy y Burisni: *(p[i]+j), ne p[i] +j — aapeca A,j-enemeHTa
MAacuBy.

#include <conio.h>
#include <stdlib.h>
#include <stdio.h>
void main()
{
int *p[200], i, 3
clrscr();
randomize () ;
for (i=0;i<200;i++)
/* Bamur OI mgnst psiAkiB BeJMKOTo Macusy: */
pli] = (int*) malloc (300 * sizeof (int));
for (i = 0; 1 < 200; i++)
for (j = 0; j < 300; j++ )
{
*(p[i] + j ) = random(100) ;
printf ("$3d", *(p[i] + j )) -
if ( (3 +1) $ 20 =0 )
printf ("\n" ) ;
}

/* BBineHas Ol psgkiB BeJIMKOTO MacuBy: */
for ( i=0; i < 200; i++ )
free( p[i] ):

VY mporpamMi BUKOPHUCTOBYETHCS p - MacHB TIOKAXKIHKIB.

1.10.2 BinbHi Macueu ma noKa>K4yuku

TepMiH ,,BINbHUI” MacHB BiTHOCATH O ITBOBHMIipHHX MAacHBiB. BoHm
MOXyTh Oyru Oymb-fKOTO THIY, y ToMy uwmcri int, float, char i tumy
CTpYKTypa. BinbHuiI MacuB - 11¢ ABOBUMIpHHII MacuB, Yy SKOMY HOBXHHHU
HOro pAaKiB MOXyTh OyTH pisHUMHU. s poOOTH 3 BINBHUMH MacHBaMU
BHKOPUCTOBYIOTBCSI MAaCHBU TOKa)XYHKIB, IO MICTATh B COOI KUIBKiCTH
€IIEMEHTIB, PIBHY KIBKOCTI DPAIOKIB BUIBHOTO MacuBy. KoXeH eleMeHT
MacHBY MOK@XYMKIB MICTHTh aApecy IOYaTKy psOKka 3HAYeHb BiIBHOTO
MacuBy. OIl BUAINAETHCS AT KOXKHOTO PsiIKa BUTFHOTO MACHBY, HAIIPUKIIAT
3a gonomororo GpyHKIii malloc(), 1 3BUIbHSIETBCS BYHKLIETO free(). J1ist Toro
00 BukoHatu QyHkiio malloc(), Tpeda BU3ZHAYNUTH KUIBKICTh EIEMEHTIB Y
PAAKY, HAOpUKIAA i3 BBOJAY KOpHCTyBada a0o sKUM-HEOyAb 1HIIAM
crocoboM. Y HyJIbOBOMY €NEMEHTI KOKHOTO psika BUIBHOTO MAaCHBY
30epiraeTbcsl 4MCIO, PIBHE KIJIBKOCTI €IEMEHTIB HaHoro psiaka [lani B
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KOXEH PSIOK MOXYTh BBOIMTHCS 3 (hailily abo 3 KiIaBiaTypu B pEKHUMI
niasnory. IIpukiaza BUTbHOro MacHBY IIUTHX YMCEN NpUBEACHHUN Ha puc 1.12:

j | Kinbkictb

1 2 1 31| 4
i
0 1 3
1 4 1 2 13| 4
2 2 5 6

Puc. 1.12. Cxema npefcTaBneHHs1 BilbHOro MacuBy LiinnMx 3Ha4YeHb

VY macuBi Ha puc. 1.12 Tpu psnku; y HYJIBOBOMY CTOBIII KOXKHOTO
psAAKa CTOITh KUTBKICTh €IEMEHTIB JaHOro psjaka. Jlami - 3Ha4YeHHS
CJICMCHTIB MaTpPHII.

[pukmnan orojomeHHs BUIBHOTO MacWBY HiJHX, TOOTO CTATHYHOTO
MacHBY NOKa)KUHKIB Ha JlaHi THITY int.

int *a[100];

Huns macuBy a npuainserbes OIT mrs 100 mokaXynKiB Ha 3HAYCHHS
LJIOTO THUIY, TIO OJHOMY IMOK)XXYMKY Ha KOKHHMH 3 100 psakiB BijbHOTO
MacuBy. [licist BU3HauCHHS KUIBKOCTI €JIEMEHTIB psijIKa JUIsl 3Ha4EHb psKa
noBuHHa Oyt BuaiteHa OIl i chopMoBaHe 3HaYCHHS MTOKAKYMKA B 3MIHHIN
a[i]. Leit noxaxunk mocunaersest Ha obmacts OIl, BUiNeHy [is 3HAYEHb i-
psaaka Matpurli. TiTbKH Mics IHOro MOXkHA 3aHOCUTH B If0 OIT 3HaueHHS
€IIEMEHTIB BITLHOTO MACHUBY.

Peansro OII - me niHiifHA MOCTIOBHICT NMEpEeHYMEPOBAaHNX OaWTIB.
EneMenTn psakiB BUIBHOTO MacHBY MOXYTh OyTH pO3TaIloBaHi miapsy ado
HecyMiKHUMH Binpizkamu OII, BUAiTeHUMH IS PSAAKIB.

1.11 CuMBOnbHI pAgKu

1.11.1 OcHoeHi eidomocmi npo npedcmaesneHHs1 psioKie

CHUMBONBHHUNA PANOK TpEACTaBiisie co0or0 Habip 3 omHOro abo OinbIe
CHMBOJIIB.

Ilpuknao : “lUe psimox” .

B moBi Ci HeMae crnemiaJibHOro THITY JaHUX, SIKMA MOXKHa Oyi0 O
BUKOPHCTOBYBAaTH  JUIA  ONMCY PAAKIB.  3aMicTh  IBOr0  PSOKH
NPEeNCTaBIIOTHCS Y BUITIAI MAacHBY eIEeMEHTIB THIy char. Lle o3Hauae, mo
CHUMBOJIM DsIZIKa PO3TALIOBYIOTBCS B MaM’ATi B CYCIJHIX KOMipKaX, IO
OJIHOMY CHMBOJY B KOMIIIi.
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ulel [plalalofx [0

Puc. 1.13. lNpeactaBneHHs psaka y BUrNa4i Macusy CUMBONIB

Heo06xiaHO BiAMITHTH, 1110 OCTAHHIM eJleMeHTOM MacuBy € cumBon \0’.
e HynmboBuiA cumBoin (0aiT, KOKHUN OIT sikoro piBHUHA Hymto). Y MoBi Ci
BiH BUKOPHCTOBYETBCS JJIsl TOTO, 11100 BU3HAYATH KiHENb PsAKA.

Ipumimra. HynpoBuit cumBon — 11e He 1¢pa 0; BiH He BUBOIUTHCS Ha
apyk i B Tabnuni cumBoniB ASCII (nuB. nomatok) mae Homep 0. HasBHiCTBH
HYJTBOBOTO CHMBOJY Tependavae, 1o KiIbKICTh KOMIPOK MacHBY ITOBHHHA
OyTH TpHHAMMHI Ha OJHY OUIbIIE, HI’)K YHMCIO CHMBOIIB, SIKI HEOOXiTHO
po3MintyBatH B mam’siTi. Harpukinaz, oronomeHHs

char str[10];

mepeadavae, mo PsIoK MiCTUTh MOXKE MiCTUTH MAaKCUMYM 9 CHMBOITIB.
OCHOBHI METOJIM iHIITiaTi3aIli1 CHMBOJIIEHUX PSIKIiB.
e char strl[]= “ABCdef”;
. char str2[]={‘A’, ‘B’, ‘C’, ‘d’', ‘e’, ‘f’,0};
e char str3[100];
gets(str3);

e char str4[100];

scanf (“%s” ,str4) ;

VYci KOHCTaHTH-PSIKK B TEKCTI MPOTPaMy, HABITH 1IEHTUYHO 3aITHCaHi,
PO3MIIIYIOTECS 32 PI3HAMH afpecaMH B CTaTHYHIA maM’sTi. 3 KOXHHAM
PSAAKOM TIOB’SI3YEThCS CTANMi TTOKaKYMK Ha Horo mepimii cuMBoil. BracHe,
PAOOK-KOHCTAaHTa € BHPAa30M THITYy ,TIOKAXYUK HA char” 31 cranuMm
3HAYEHHAM — a/IPECOI0 TIEPIIOr0 CHMBOITY.

Tak, npucBoroBauus p=“ABC” (p — MOKaX4nuK Ha char) BCTAHOBIIOE
MTOKYKYHK p Ha CUMBOI ‘A’; 3HaueHHsM Bupaszy *(“ABC”+1) e cumBon ‘B’.

EneMenTr psnkiB ZOCTYIHI Yepe3 MOKAKIUKHA HA HUX, TOMY OYIIb-SIKHiA
BHpa3 THITY ,,[IOKAKYNK HA char’” MOYXKHA BBaXKATH PSIKOM.

Heo0xigHo MaTy TakoXX Ha yBa3i Te, IO PAAOK BUTILALY ,,X — HE T€ XK
came, mo cuMBon ‘x’. Ilepma BigMmiHHICTE : ‘X’ — 00’€KT OFHOTO 3
OCHOBHUX TumiB ganux MoBu Ci (char), B Tod uac, SIK ,X” — 00 €KT
MOXiAHOTO THIY (MacWBYy €JEeMEHTIB THiy char). Jpyra pisaums : ,X”

HACIIPaB/li CKJIAa€ThCs 3 IBOX CUMBOJIIB — CAMBOITY ‘X’ 1 HYJIb-CUMBOIY.
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“X” x | \0 ‘

Puc. 1.14. Pi3Huuya mixx npeacraeneHHsm X 1a “x”

1.11.2 ®yHkyii po6omu 3 psidkamu

1. @yuxuyii 66edennsn paokis.

[IpountaTn pSOOK 13 CTAaHIAPTHOIO IIOTOKY BBEACHHS MOXKHA 3a
noromororo GyHkii gets(). Bona oTpumye psaoK i3 CTAaHAAPTHOTO MOTOKY
BBeNeHHs. DYHKINSI YATa€ CUMBOJIM JIO THUX TIip, IMOKH 1l HE 3yCTPIHETHCS
CMMBOJI HOBOTrO psfka ‘\N’, sIKMH TE€HEePYeThCsS HATUCKAHHSIM KJIaBiIi
ENTER. ®ynkmis 3unTye BCi CHMBOJNM IO CHMBOJY HOBOTO pSJIKa,
JIONIAT0YH JI0 HUX HYIbOBHUH cuMBOa \O’.

CHHTaKCHC :

char *gets(char *buffer);

Sk BimOMO, Ui YMTaHHSA PSAAKIB 13 CTAHIAPTHOIO IOTOKY BBEICHHS
MOKHa BHKODHCTOBYBAaTH TakoX OyHKUir0 scanf() 3 ¢opmarom %s.
Ocnosna Bimminnicts Mk scanf() 1 gets() momsrae y crocobi BuzHaYCHHI
JOCSTHEHHS KiHIpL psiaka; (yHkmis scanf() Opu3HaveHa CKopimme st
9ynTAaHHSA CI0Ba, a He psaka. Oyekuis scanf() Mae aBa  BapiaHTH
BUKOpUCTAaHHA. JIJIs1 KO)KHOTO 3 HHX PSJIOK MMOYHMHAETHCS 3 MEPLIOro He
MOPOXKHBOTO ~ CUMBOJNY. SIKIIO BHKOPHCTOBYBaTH %S, TO  PSJIOK
MPOAOBXKYETHCA 10 (alie He BKIFOYAIOUH) HACTYITHOTO OPOXKHBOTO CHMBOITY
(mpobi, Tabymsiist a0 HOBHIA PSIIOK). SIKIIO BU3HAYUTH PO3MIp TIOS SIK
%10s, To ¢yukuisn scanf() He mpountae Oimbmie 10 cUMBONIB aGo K
MPOYUTAE TIOCTiAOBHICTh CHMBOJIIB 1O OYIB-SIKOTO MEPIIOrO MOPOKHBOTO
CHMBOITY.

2. @ynkuyii 6usedenns paoKie.

Tenep posrissHeMO QyHKIIT 6usedenHsa paokig. J1ns BUBEOCHHS PSIKiB
MokHa BUKOpHcTOBYBaTH (yHKI puts() i printf().

Cunrakcuc ynxii puts():

int puts(char *string);

L5 pyHKUis BUBOIUTH BCi CUMBOJIHM psIIKa Sfring y CTAaHOAPTHHUH MOTIK
BUBE/ICHHS. BUBeCHHSI 3aBEPIIIYETHCS IIEPEX0I0M Ha HACTYITHHIT PSIOK.

Pizuuist mixk dyskiismu puts() i printf() monsrae B ToMy, 1o QYHKITis
printf() He BUBOJAUTH aBTOMATHYHO KOXHHMIA PSIZIOK 3 HOBOTO PSIZIKA.
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CrangaprHa Oibmioteka MoBu mporpamyBaHHs Ci MIiCTHTh Kiac
(GyHKUIH A poOOTH 3 pSAKaMH, i BCI BOHU MOYMHAIOTHCA 3 JiTep str. Jlns
TOro, mo0 BHKOPHCTOBYBaTH OAHY abo JeKkiibka (QYHKIII HEoOXiIHO
TAKITIOYUTH (aiin string. h.

#include<string.h>

3. Busnauenna 0oexcunu psaoxa. ][ BU3HAYEHHS JIOBXXUHU PsJIKa
BUKOpHUCTOBYeThCs bynkuis strlen(). Ii cuntakcuc :

size_t strlen(const char *s);

Oynkuist  strlen() moBeprae OBXHMHY psAKa S, TPH  IbOMY
3aBEpIIYIOYH HYJIbOBHI CHMBOJI HE BPaXOBYETHCSL.

Ipukaao :

char *s= “Some string”;

int len;

Hacrynauii onepatop BCTaHOBUTH 3MiHHY len piBHOIO JOBXHHI psijKa,
110 aJIPECYETHCSI TOKKIUKOM .

len = strlen(s); /* len == 11 */
4. Koniweannsa paokie. OnepaTop NPHCBOIOBAHHSA JUIA DPSAIKIB HE

Bm3HaueHnH. Tomy, skmo s/ i s2 — CUMBOJBHI MacHBH, TO HEMOXXIIHBO
CKOITIFOBATH OJIWH PAMOK B 1HIINI HACTYITHUM YHHOM.

char s1[100];
char s2[100];
sl = s2; /* nommunka */
OcranHiii orepaTop (s/=s2;) He CKOMITLTIOETHCS.

{06 cxomiroBaTH OMUH PSAIOK B 1HIIHA HEOOX1THO BUKIUKATH (PYHKIIIO
KortitoBauHs psakis strepy(). Jast 1BOX TOKax9uKiB s/ i s2 Tumy char *
ornepaTop

strcpy(sl,s2);
KOIIOE CHMBOJH, IO aJPECYIOThCS MOKAKIUKOM S2 B IaM’SITh, IO
aJpeCyeThCs MOKAKIUKOM S/, BKITFOUAIOYH 3aBEPIIYIOUl HYJII.

Jns  KOmiIOBaHHS PSAKIB MOXXKHA BHKOPHCTOBYBAaTH 1 (DYHKIIIO
strnepy(), AKa I03BOIISIE OOMEKYBATH KiIBKICTH CHMBOIIB, 1110 KOTHFOFOTECS.

strncpy (destantion, source, 10);

Hasenenwuii oneparop ckomitoe 10 cUMBOINIB 13 psiika source B PSIOK
destantion. SIKIIO CUMBOIIB B PSZKY Source MEHIIE, HDXX BKa3aHE YHCIO
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CHMBOJIB, IO KOMIIOIOTHhCSA, TO OaliTH, 10 HE BHKOPUCTOBYIOTHCS
BCT@HOBJIIOIOTHCSI PIBHUMH HYJIIO.

Ipumimxka. ®OyHKUii poOOTH 3 pSOKAMHU, B IMEHI SKHX MICTHTHCS
JIO/IATKOBA JIITEpa # MalOTh JIOAATKOBUI YMCIOBHH MapaMeTp, IO MEBHUM
YHHOM OOMEXYE KiJIbKICTh CHMBOIIIB, 3 SIKUMH TIPAIIOBATHME (QYHKILIS.

5. Konuxamenauia psoxie. KoHkaTeHaliss NBOX psJAKIB O3HAadae ix
00’€HaHHs], TPHU LBOMY CTBOPIOETHCS HOBHWH, OUIBII JOBIHH PSIOK.
Hanpukian, npu orosoueHHi psaka

char first[]= “Omun ”;

orepaTop
strcat(first, ,mBa Tpm wormpm!”) ;

TIEPETBOPUTD PSIIOK first B psanok “OnuH aBa TpU YOTHPH .

Ipu Bukiukanui QyHkuii strcat(sl,S2) moTpiOHO BIEBHHUTHCS, IO
mepmid apryMmeHT Tumny char * iHimiamizoBaHW 1 Ma€ JOCTATHBO MicCIls
o0 30epertyu pe3ynbTat. SKio s/ aapecye psIoK, KU BXXe 3allicaHni, a
s2 agpecye HyJIbOBHI PAJOK, TO OIEpaTop
strcat(sl,s2);

nepe3anuiie psaaoKk S], BUKJIMKABIIN ITPU HbOMY cepﬁ03Hy IIOMUIJIKY.

Dynkiis strcat() moBepTae agpecy psaka pes3ynsrary (IO CIiBIagae 3
il mepmmM MmapamMeTpoM), IO Ja€ MOXKJIHMBICTh BHUKOPHCTaTH ,,Kackam’
JIEKITBKOX BUKJIHKIB (DYHKITIH :

strcat(strcat(sl,s2),s3);

Leit omepatop momae psIoK, o aapecye s2, 1 pSIIoK, Mo agpecye s3, 1o
KIHIIA PSIKa, M0 afpecye s/, Mo eKBIBAJIEHTHO TBOM OIIEPaTOPaM:
strcat(sl,s2);
strcat(sl,s3);

[loBHHUIT cIUCOK TPOTOTHIIB (YHKIIH poOOTH 3 psSAKaMH MOXKHA
3HANTH B 1OJATKaX Ha CTOP.

6. Ilopienanna paoxie. @yukiis stremp() npusHadeHa s
MOPIiBHAHHA ABOX psnkiB. CHHTaKCHC QYHKIIT :

int strcmp(const char *s1, const char*s2);

Oyukuisn stremp() mopisaoe psaakd s/ i s2 i moBeprae 3HadeHHs 0,
SIKIIO PSJIKK PiBHI, TOOTO MICTSITh OJIHE ¥ T€ K YHCIIO OJJHAKOBUX CUMBOIIIB.
I[lpu nOpiBHSHHI  psOKIB MM po3ymMieMo  iX  TOpIBHSHHS B
NeKcuKorpadivHOMy MOpAAKY, IPHOIM3HO TaK, SK HAIPUKIAJ, B CIOBHHKY.
VY ¢yHKIIT HacTpaB/i 301HCHIOETHCS TTOCUMBOJIBHE TIOPIBHSIHHS PSIIIKIB.
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KoxHuit cumBON psika s/ TOPIBHIOETHCS 3 BIANIOBIHUM CHMBOJIOM
panka s2. Slkmo s/ nekcukorpadiuno Oinbmie s2, To GyHKmis stremp()
HOBEPTAE JIOAAaTHE 3HAUCHHS, SIKIIIO MEHIIIE, TO — BiJl’€MHe.

1.12 OcHOBHi MeTOAN COPTYBaHHA MacuBiB

[NounHatou 3 JAHOTO PO3ITY, PO3MNISHEMO JICKIIbKAa METOIB
BIIOPSIIKYBAHHS CIEMCHTIB MAaCHBY, SIKi IIMPOKO BHKOPUCTOBYIOTBHCS Y
MPAKTHIHOMY MPOTrPaMyBaHHi.

1.12.1 Memod 6ynbb6awkoeo20 copmyeaHHs

Merox ,,0ynb0aIIKOBOr0 COpTyBaHHS TPYHTYETHCS Ha IEPECTAaHOBIII
CyCiZHIX eneMeHTiB. J1Jisl BIOPSIKyBaHHS €JIEMEHTIB MAaCHUBY 3/I1HICHIOIOTHCS
TIOBTOPHI TPOXOJX IO MacCHBY.

[epeminieHHs €1eMEHTIB MAaCHBY 3IHCHIOETHCS TAKMM YMHOM : MacHB
TIepETJIAAETHCS 371iBa HAIPaBO, 3/IHICHIOETHCS MTOPIBHSHHS MApU CYCIHIX
€JIEMEHTIB; SIKIIO €JIEMEHTH B T1apl PO3MIIleHi B MOPSIIKY 3pOCTaHHS, BOHH
JIMIIAIOTHCS 0€3 3MiH, a SIKIIO Hi — MiHSIOTECS MiCIISIMH.

B pesympTati mepmoro mpoxoay HaiOiIbie 9UCcIo Oy/Ie MOCTaBICHO B
KiHeIb MacuBy. Y Jpyromy IpOXOAi Taki orepamii BHUKOHYIOTBCS Hal
exemertamu 3 nepiroro g0 (N-1)-oro, y Tperbomy — Bif meproro mo (N-2)-
oro i T.1. BropsakyBaHHA MacuBy Oyne 3aKiHYEHO, SIKIIO IIPH TIPOXOi
MacHBY HE BHKOHA€TBCS JKOTHOI NEpECTAaHOBKH €NeMEHTIB MacuBy. dakt
MIEPECTaHOBKH (PIKCYETHCSI 32 JOTIOMOTOI0 JIESKOi 3MIiHHOI (y HACTYITHOMY
TIPUKIIAMAL — is), KA Ha ToJaTKy Mae 3HaueHHs ( 1 HaOyBae 3HadyeHHs | Toi,
KO BUKOHAETHCS TIEPECTAHOBKA B SKIH-HEOYIb Tapi.

Macue 0o 8rnopsidkysaHHs H 22 20 -1 -40 88 =75 | =22
Mepwwii nepernsg macuey 20 -1 -40 22 -75 | =22 88
Opyrun nepernag macusy -1 -40 20 75 | =22 22 88
Tpertivi nepernsag macusy -40 -1 -75 | =22 20 22 88

YeTBEpTUI Nepernag Macusy -40 -75 | =22 -1 20 22 88

[T'aTvn nepernsg macuey -75 -40 22 -1 20 22 88

Puc. 1.15. BynbbalikoBe copTyBaHHs
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const n=10;
int a[n], i, ¢, is;
/* .. */
do {
is=0;
for (i=1l;i<n;i++)
if (a[i-1]1>a[i])
{
c=al[i];
af[i]=a[i-1];
ali-1l]=c;
is=1;
}:
} while (is);

1.12.2 CopmyeaHHs1 Memodom subopy

Januii MeTon COpTyBaHHS TNiependavae HACTYIHI [ii @ MacuB
TIePErTAIacThCS TEPIINA pa3, 3HAXOMUTHCS MiHIMATBHUN EIEMEHT IHOr0
MacHuBY, SKHU MIHSETHCS MICISIMH 3 TEpIIMM eJdeMeHToM. Jlpyruit pa3
MacuB TIEPETIIANAEThCSI, TIOYMHAIOYM 3 JPYroro CIEeMEHTY. 3HOBY
3HAXOIUTHCS MIHIMAIBHUN C€IEMEHT, KU MIiHAETHCS MICIIMH 3 JPYTUM
€IIEMEHTOM MAaCHBY.

Janwuii mporiec BUKOHYETHCS IO THX TIip, MOKH He Oye MOCTaBlIeHO Ha
micue N-1 enemenr.

Macue 0o eropsiOkysaHHs 22 20 -1 —40 88 =75 | =22
Mepwwii nepernsg macuey -75 20 -1 -40 88 22 -22
Hpyruin nepernsag macusy -75 | -40 -1 20 88 22 -22
Tpertivi nepernsg macusy -75 | 40 | -22 20 88 22 -1
YeTBEpTUI Nepernag Macusy -75 | 40 | -22 -1 88 22 20
[Patun nepernsg macusy -75 | 40 | -22 -1 20 22 88
LLocTun nepernag macuey -75 | 40 | -22 -1 20 22 88

Puc. 1.16. CopTtyBaHHsA meTOogOM Bubopy
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const int n=20;

int b[n];

int imin, i, j, a;

/* . */

for (i=0;i<n-1;i++)

{
imin=i;
for (j=i+l;j<n;j++)

if (b[jl<b[imin]) imin=j;

a=b[i];
b[i]=b[imin];
b[imin]=a;

1.12.3 CopmyeaHHs1 ecmaskamu

Januii MeTox copTyBaHHS Ha3MBA€ETHCSl COPTYBAHHS BCTABKAMU, TaK SIK
Ha i-My erami BiJIOyBaeTbCs ,,BCTaBKa”~ i-0ro elemMeHTa afi] B moTpiOHy
no3uiliro cepen enementiB a[l], a[2], ..., a[i-1], siki Bke BHOPSIKOBaHi.
[Ticnst wiel BcTaBKY Iepiii i eeMeHTiB OyIyTh BIOPSIKOBAHI.

Came TakuM c11ocoOOM 3BHYAIHO COPTYIOTh KapTH, TPUMAIOUYH B JIiBiH
pyLi BXe BIIOPSIAKOBaHI KapTH, 1 B3SIBIIM MPABOI0 PYKOIO YEProBY KapTy
BCTaBIIIOTH ii B MOTpPiOHE Micue, MOPiBHIOWOYH ii 3 IHIIMMH HPOXOITIN
CTIpaBa HalliBo.

Macue 0o eropsidkysaHHs 22 20 -1 -40 88 =75 | =22
Mepwwii nepernsg macuey 20 22 -1 -40 88 -75 -22
Hpyrnin nepernsg macusy -1 20 22 -40 88 -75 -22
TperTivi nepernsg macusy -40 -1 20 22 88 -75 -22
YeTBEpTUI Nepernag Macusy -40 -1 20 22 88 -75 -22
[Patuin nepernsg macusy -75 -40 -1 20 22 88 -22
LLlocTun nepernag macuey -75 -40 -22 -1 20 22 88

Puc. 1.17. CopTyBaHHsa BCTaBkamu

PeaizyBaTu copTyBaHHS MacHBY BCTaBKAMU MOXKHA TaK :
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const int n=20;
int b[n];
int i,j,c;
/* .. */
for (i=1l;i<n;i++)
{
c=al[i];
for (j=i-1;j>=0&&al[jl>c;j--)
a[j+1l]=aljl:
a[j+ll=c;

1.12.4 lllsudke copmyeaHHsI

[[IBuKEe COPTYBaHHS MOJIATAE B TOMY, IO MHOXHHA eleMEHTIB B { ki,
ko, ..., kn } meperBoproerbcsi Ha MuOXuHY Bi, {Ki}, By me B; —
maMHoXuHaA B 3 enemenTamu, He OinbuMH 3a ki, a B, — miaMmuoxuHa B 3
enemeHTamu Oinpmmmu ki. [Tpuaomy enemenr ky micist po3OUTTSI MHOXKHWHH
B Oyne mepedyBatu Ha moTpioHOMY Micti. [dami g0 MmHOXUH B; 1 B, 3HOBY
3aCTOCOBYIOTH BIIOPSIIKYBAaHHS IIBUAKAM COPTYBaHHSIM.

Yac poOOTH anropuTMy IIBHIKOTO COPTYBAaHHA B TipIIOMY BHIIAJKY

2 L .

ckmamae O(n°), are Ha TPAKTHIN I aITOPUTM BUABISAETHCA OXHUM i3
HaWIIBHIIIHX.

double * quick(double *s,int low,int hi)
{
double cnt,aux;
int i,3;
if (hi>low)
{
i=low;
j=hi;
cnt=s[i];
while(i < j)
{
if (s[i+1]<=cnt)
{
s[i]=s[i+1];
s[i+l]=cnt;
i++;
}

else
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{

if (s[j]l<=cnt)

{
aux=s[j];
s[jl=s[i+l1];
s[i+l]=aux;

}

j--;

}

}

quick(s,low,i-1);

quick(s,i+l,hi);
}

return(s) ;

1.13 CtpyKTypHn

1.13.1 Oz2os10WeHHs1 cmpykmypu

Cmpykmypu 103BOJIAIOTH 00’ €JHYBaTH B €MHOMY O0’€KTi CYKYIHICTh
3HAa4eHb, SKIi MOXYTb MaTh pi3Hi THOH. OTOJOMEHHS CTPYKTYpH
3/IIHCHIOETHCS 32 JOTIOMOTOIO KIIFOUOBOTO CIIOBA Struct.

CuHTakcuc OIMCYy CTPYKTYPHU BUIIAAAE TAK :

struct [iM’a_cTpykTypwu]

{
TMn1 enemeHT1;
TUN2 enemMeHTZ,;
T1nN enemeHTN;

} [cnucok onucisl;

3 METOI O3HAHOMIICHHS 3 IMM THIIOM JaHHX PO3TJSIHEMO
HAWTPOCTIIINH MPHUKIIA] MIPEACTAaBICHHS MOHATTS “IaTa’, MO0 CKIAAaeThCA 3
JEKITBKOX YaCTHH: YHCIO (IeHb, MICSIb, PiK), HA3Ba THHKHS Ta MiCALIS:

struct date {
int day ;
int month ;
int year;
char day name[15];
char mon name[14];
} arr[100],*pd,data,new_data;

B nmanomy mpukiazi oroyomyrThCs:
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data, new_data - 3MiHHI THITY CTPYKTYpH date;
pd — NOKaXX4YMK Ha TUIl data
arr — macuB 13 100 eJleMeHTIB, KOXKHHI €JIEMEHT KO0 Ma€ THII date.

Mo>xJIMBUi 1 HACTYITHUH ONKC CTPYKTYPH 3 BUKOPUCTaHHSIM fypedef:

typedef struct mystruct {
int year;
char size;
float field;
} MYSTRUCT;
MYSTRUCT s; /* me camMe, mo # struct mystruct s; */

[Mam’ATh PO3MOIIIAETHCS Y CTPYKTYPi IOKOMIIOHEHTHO, 3J1iBa-HAMPaBo,
B1JT MOJIOAMINX JIO CTApIIMX ajupec mam’sti (puc. 1.18).

typedef struct dataTypes {
float aFloat;
int anInt;
char aString[8];
char aChar;
char along;
} DataTypes;

DataTypes data;

Anpegm 3miHHa Tuny DataTypes ImeHg
ureHis ureHis
0x23c6 data.aFloat
0x23ca data.anint
0x23cc data.aString
0x23d4 data.aChar
0x23d6 data.alLong

Puc. 1.18. 36epiraHHs enemeHTiB CTPYKTYpU y Nam'siTi

[HotpiOHO BiA3HAYNTH, IO HA BiAMIHY BiJ ONHKCIB iHIIUX THIIIB JaHUX,
ONUC CTPYKTYPH He BHUJILNSE Miclsl y MaM’aTi MiJ eJIeMeHTH CTPYKTypu. li
ONMC BH3HAYa€ JIMIIE TaK 3BaHMU IIAOJIOH, IO ONHCYE XapaKTEPUCTHKU
3MIHHHX, 10 OyJyTh PO3MIIIYyBAaTUCS y KOHKpETHIiN cTpykTypi. [1[o6 BBecTn
3MIiHHI Ta 3ape3epBYBaTH Uil HUX MaM’sTh HEoOXiaHo abo micist ¢irypHol
JIY’KKH, 110 3aBepIIye OIMKIC CTPYKTYPH, BKa3aTH CIIMCOK ieHTU(IKATOPIB,
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SK II¢ 3pOOJICHO y BHIICHABCACHOMY MPHUKIadi, a00 OKPEeMO OrOJOCHTH
3MIiHHI TUIY, SIK MH 1l POOMMO y 3BUYaHUX BUIIAIKAX.

JocTym 10 OKpPeMOro eJIeMeHTa CTPYKTypu 3a0e3IedyeThes
ornepatopaMu BUOOpY: . (mpsMuil cenekTop) Ta -> (HEPSAMHE CENeKTop),
HalpuKIag,

struct mystruct ({
int i;
char str[21];
double d;

} s,*sptr=&s;

s.i =3;

sptr->d = 1.23;

[Himiamizamiss cTpykTypu moniOHa a0 Ti€l, IO y MacuBax, ajie 3
ypaxyBaHHSIM PO3MIIICHHS JaHUX Pi3HOTO THITY.
struct person {

char frnm[20];
char nm[30];
int year;

char s;

}:

struct person poet={“Taras”, “Shevtchenko”,1814, ‘M’'},
classics[]={{“Alfred”, “Aho”, 1939, ‘M'},
{“Seimour”, “Ginzburg”,}, /* .. */
{“Jeffrey”, “Ulman”, 1938, ‘M’'}};

VY BUIllEHaBEICHOMY TPHKJIAAl iHIMiANi3yeThCS 3MiHHA poet 1 MacuB
CTpYKTYp classics. 3nHauenHs classics[1].year 1 classics[1].s MaroTbh
3HaueHHs BianosigHo 01 \0’.

Jlyist 3MIHHHX OJIHOTO 1 TOTO % CaMOro CTPYKTYPHOTO THITYy BH3Ha4YeHA
omepailiss MPUCBOIOBAHHS, MPU I[[OMY 3IIHCHIOETHCS MOCJICMEHTHE
KOMIIOBAaHHS 3HAYEHb ITOJIIB.

struct date {
int day ;
int month ;
int year;
char day name[1l5];
char mon name[14];
} data,new_data;

/* ... */

data=new_data;
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Ane, Ui TIOPIBHSHHS CTPYKTYp HEOOXIZHO TMepeBipsATH pPIBHICTH
BIJITIOBIIHUX ITOJIIB X CTPYKTYP.

struct point
{
float x,y;
char c;
} pointl,point2;
if (pointl.x==point2.x&&pointl.y==point2.yé&é&
pointl.c==point2.c)
{
/* o*/
};
3BepTaHHA 10 OKPEMHUX CJIEMCHTIB CTPYKTYPH TEX HE  BHUKIHKAE
TPYIHOIIIIB:
data.year=2005;
printf (“%d-%d-%d” ,data.day,data.month,data.year) ;

scanf (“%$d” ,data.day) ;
gets(arr[0] .day_name) ;

JIOiIbHUM Ta KOPHCHHUM € 3B’SI30K CTPYKTYp Ta IMOKa)KYHKIB, SKHH
JI03BOJIsIE O01MTH Jiesiki ckiaHi MoMeHTH. Tak omuc date *pdate yrBoputh
MIOKQKYMK Ha CTPYKTYpy TUIy date. BHUKOPHCTOBYIOUM ILEH ITOKaXUHK,
MOXHa 3BEpPHYTHCS JI0 OyIb-IKOTO €JIEMEHTa CTPYKTYPH IIIIXOM
3aCTOCYBaHHs omepariii -> , To0To date ->year , abo IO EKBIBaJCHTHO
onepanii (*pdate).year. OnHak ciis 3ayBaXkHUTH, IIO CHIJIbHE BUKOPHCTAHHS
OUX TUMIB TOTpedye BiJ mporpaMicTa JOCTaTHHO BUCOKOI KBasi(ikarii, abu
BHKOPHUCTOBYBAaTH MOXJIMBOCTI HAHOLTBII e(peKTUBHO Ta OE3MOMILTKOBO.

Ipuxnao 1.

#include<stdio.h>
#include<conio.h>
#define MAXTIT 41
#define MAXAUT 31

struct book

{
char title[MAXTIT];
char author [MAXAUT] ;
float value;

};
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void main()

{
struct book libry;
printf ("BeeniTe HasBy kHurm.\n");
gets (libry.title);

printf ("Tenep BBeniTe npisemme asTopa.\n");
gets (libry.author) ;
printf ("Tenep BBemiTe nimy.\n");
scanf ("%$f", &libry.value) ;
printf("\n%s '%s',%g grn.\n",libry.author,
libry.title,libry.value) ;
|

KorkHuit ormuc cTpyKTYpH BBOIUTH YHIKAIBHHUN THIT CTPYKTYPH, TOMY B
HaCTYITHOMY ()parMeHTi porpamu:
struct A {
int 1i,3;
double d;
} a, al;
struct B {
int 1i,3;
double d;
} b;

00’ekTi a 1 al MarOTh OMHAKOBHM THI struct A, ajne o0’ektm a i b
MaloTh pi3HI THOM CTpyKTypu. CTpyKTypaM MOXKHa BUKOHYBAaTH
MIPUCBOIOBAHHS TUTBKM B TOMY BHIAIKy SKIIO 1 BHUXiZHA CTPYKTYypa, i
CTPYKTYpa, SIKi IPUCBOIETHCS MAIOTh OJIMH 1 TOH e THIL

a
a

al; /*MoxXHa BUKOHATH, TaK fK a i al MaroTh OJHAKOBUH THII */
b; /* mommika */

1.13.2 Macusu cmpykmyp

Sx 1 3BUYaWHMMH MacMBaMHM TIPOCTHX THUIIB, TaK CaMO MOXKHA
ONIEPYBATH MACUBAMYU CHPYKMYP, EIEMEHTH SIKOTO MalOTh CTPYKTYpPOBAHUH
Tun. Po3risHEMO HAOYHMI 3pa3oK, SAKUH 1UTIOCTPYE OTOJOMICHHS MACHUBY

CTPYKTYD:

typedef struct Date

{
int d; /* gemp */
int m; /* Micsup */
int y; /* pik */

} Date;

Date arr[100];
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Buiie 6ys10 OroyomeHo MacHB arr, 1o ckiagaerses i3 100 eneMeHTiB,
KOKHUK 3 sfkux mae Tun Data. KokHul eneMeHT MacuBy - 1€ OKpema
3minHa tuny Data, M0 CKIAAAETHCS 13 TPHOX LIJIHUX €JIEMEHTIB — d, m, ).

Joctyn 1o mMONiB CTPYKTYpH AaHAJIOTIUYHMK JIOCTYIy OO 3BHYaWHHX
3MIHHHX, TUTIOC BHKOPUCTAHHS IHJCKCY HOMEPY CJIEMEHTY Yy KBaJIpaTHHX
JTYKKax:

arr[25] .d=24;
arr[12] .m=12;

3ampornoHyeMo  Tporpamy, B SKii  peami3yeThCs — KOHIICTIIiS
cTpykTypoBaHoro turny Data. OkpemMumu  QYHKIISIME — peali3yeMO
IHII[laMi3aI[i0  CJICMCHTIB CTPYKTYpH, JOJaBaHHS HOBOTO 3HAYCHHS,
BHBEJICHHS JIaTH HA €KPaH, BA3HAYCHHS BHCOKOCHOTO POKY.

#include<stdio.h>
#include<conio.h>
typedef struct Date
{
int d; /* pemn */
int m; /* Micsup */
int y; /* pik */
} Date;

void set_date_arr(Date *arr,Date value,int n)
{
int i;
for (i=0;i<n;i++)
{
arr[i] .d=value.d;
arr[i] .m=value.m;
arr[i] .y=value.y;
}
}

void print_date_arr(Date *arr,int n)
{
int i;
for (i=0;i<n;i++)
{
printf ("%d.%d.%d\n" ,arr[i] .d,arr[i] .m,arr[i].y);
}
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void print_date(Date &d)

/* BUBeneHHsT Ha eKpaH gmaTu */

{

printf("%d.%d.%d\n" ,d.d,d.m,d.y) ;
}

void init_date(Date &d,int dd,int mm,int yy)
/* iminianisanis crpykTypm Tuny Date */
{
d.d=dd;
d.m=mm;
d.y=yy:
}

int leapyear (int yy)
/* BUBHAUYEHHSI, UM BMCOKOCHMU pik */ {
if ((yy%4==0&&yy%100'=0) || (yy%400==0)) return 1;
else return O;

}

void add_year (Date &d,int yy)

/* momaTrm yy pokiB gmo marm */ {
d.y+=yy;

}

void add month(Date &d,int mm)
/* momaTu mm Micsinie mo mamm */ {
d.m+=mm;
if (d.m>12)
{
d.y+=d.m/12;
d.m=d.m%12;
}
}

void add_day(Date &d,int dd)

/* momaTu dd puiB mo mamm */ {
int days[]={31,28,31,30,31,30,31,31,30,31,30,31};
d.d+=dd;
if (leapyear(d.y)) days[1]=29;

while ((d.d>days[d.m-1]))
{
if (leapyear(d.y)) days[1]=29;
else days[1]=28;
d.d-=days[d.m-1];
d.m++;
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if (d.m>12)
{
d.y+=d.m%12;
d.m=d.m/12;
}
}
}

void main(void)
{
Date datel,date2;
Date array[10]={{12,11,1980},{15,1,1982},{8,6,1985},
{8,8,1993},{20,12,2002},{10,1,2003}};
clrscr();
init date(datel,15,12,2002);
add_day (datel,16) ;
print_date(datel);
puts ("") ;
init date(date2,1,1,2003);
add_month (date2,10) ;
print_date(date2) ;
puts("");
print_date_arr(array,6) ;

1.13.3 Bimoei nons

Limosi nons (bit fields) — ocobnuBuii Bum momiB cTpykTypH. Bonu
JMAIOTh MOXIIMBICTh 3aJaBaTH KUIBKICTH OITiB, B SKHX 30epiraroTbes
CIIEMEHTH I[NIMX THUMIB. bBIiTOBI TMONSA  MO3BOJSIOTE  PAaliOHAIHHO
BHKOPHCTOBYBATH ITaM’SITh 32 JIOTIOMOTOO 30epiraHHs JaHWX B MiHIMaJIbHO
moTpiOHi KiIbKOCTI OiTiB.

[Ipu oromnormieHHi 6iTOBOTO IO BCIIJ 32 THIIOM €IEMEHTa CTAaBUTHCS
IBOKpanka (:) i BKa3yeThCs IUJIOYMCENbHA KOHCTAaHTA, KA 3a/a€ PO3Mip
monst (KimbKicTh 6iTiB).  Po3mip moms moBmHEH OyTH KOHCTaHTOIO B
miamazoni Mk 0 1 3agaHMM  3arajJlbHMM — YHCIOM  OITiB,  sKe
BUKOPHCTOBYETHCS IS 30€piraHHs TaHOTO THITY JAHHUX.

struct bit field {
int bit_1 01
int bits_2 to 5 : 4;
int bit_6 01
int bits_7_to_16 1

} bit_var;
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1.14 O6’eaHaHHA (union)

OO0’eHaHHS 1O3BOJISIIOTH B Pi3HI MOMEHTH 4acy 30epiratd B OIHOMY
00’€eKTi 3HAYEHHsI Pi3HOro THITY. B mpolieci oroyomeHHs 00’ €THAHHS 3 HUM
ACOIIIOETHCS HAOIp THIIB, SIKi MOXYTh 30epiratucs B 1aHoMy 00’ €HaHHI. B
KOXXHUM MOMEHT 4acy o0’€HaHHS Moke 30epiraT 3HA4YEeHHS TiJIbKH
ofmHoro Tumy 3 HaOopy. KoHTponb 3a THMM, 3Ha4YeHHS SIKOrO THILY
30epiraeTbes B JaHUM MOMEHT B 00’ €ZJHAHHI TIOKJIAAA€THCS Ha IPOrpaMicTa.

CHHTaKCHUC :

union [im’a_o6’egHaHHs]

{

TMN1 enemenT1;
TNN2 enemeHT2,;

1NN enemeHTN;
} [cnucok onucis];

[Mam’sTB, sIKa BUIUSIETHCS il 3MIHHY THIY 00’ € HAHHS, BU3HAYAETHCS
pO3MipoM HaHOINBII JOBroro 3 ejeMeHTiB 00’emHaHHS. Bci ememeHTH
00’ €eHaHHS PO3MIIIYIOTHCS B OJTHIH 1 Tilf )K€ 00JIacTi maM’sITi 3 OfHi€T i Tiel
K aJipecd. 3HAYCHHS IMOTOYHOTO eJIeMEHTa 00’ €THAHHS BTPAYA€THCS, KON
IHIIIOMY eIeMEHTY 00’ €JTHAHHS MPUCBOIOETHCS 3HAUCHHS.

Ipuxnao I:
union sign
{
int svar;
unsigned uvar;
} number;
Ipuxnao 2 :
union
{
char *a,b;
float £[20];
} var;

B nmepmoMy mpuKIazi OroiomyeTbesl 3MiHHA TUY 00’ €JHAHHS 3 1M M
number. CIIMCOK OrOJIOIIEHD €JIEMEHTIB 00’ €HAHHSA MICTUTH Bl 3MIHHI :
svar TNy int 1 uvar Tay unsigned. 1le 00’ €qHaHHS JO3BOIISE 3amMaM’ ITaTH
Lile 3Ha4YeHHs B 3HAKOBOMY a0o B 0e3 3HAKOBOMY BuIImi. Tum
00’ eTHaHHsI Ma€ iM’s1 Sign.

B apyromy mpukiaji Orojomryetbcsi 3MiHHA THITY 00’ €JJHAHHS 3 iM’SIM
var. CIIUCOK OTOJIOMICHDb EIEMEHTIB MiCTUTh TPU OTOJIOIICHHS : [TOKAaXKIHKa
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a Ha 3HaueHHs Tany char, 3MiHHOI b THIY char 1 MacuBy f 3 20 eleMEeHTIB
tuny float. Tun 00’emqHanHsA He Mae iMeHi. [1aM’siTh, O BUIUIAETHCS IIi[
3MIHHY var, piBHa IIaM’sTi, HEOOXiHOT JyIsl 30epiraHHsl MacuBy f, TaK K Le
HaWIOBIIMI eJIeMEHT 00’ €THaHHS.

1.15 ®annoBi NOTOKU

B moBi Ci ta Cit+ ¢aiin posrisgaerscs SIK nomix (stream), 1o
NPENCTaBIsge€ COOOI TIOCHIJIOBHICT OalTiB, IO 3alUCYIOThCS UM
3YUTYIOTBCA. [Ipu IIBOMY MOTIK ,,HE 3HA€”, MO 1 B SKill MMOCTIIOBHOCTI B
HBOT0 3anucano. Po3mmdpoBka 3MiCTy HANIMCAHUX Y HHOMY OaWTIB JIEKHUTh
Ha rporpami.

Ta6bnuusa 1.13. 3HayeHHsa aprymeHTy mode dyHKuiT fopen

wn BigkpuTT cpaviny 6e3 pgossony Ha Moaudikauiio, dann
BiJKPMBAETbCS NULLE OIS YNTaHHS.

by 8 CTBOPEHHSA HOBOro cawnny Tinbkn Ana 3anucy, sKkwo dann i3

w BKa3aHUM iM’siM BXe iCHy€, TO BiH nepesanuiieTbes.
“q? BiOKpUTTS banny TiNbku Ana gofdaBaHHSA iHopMmauii B KiHeub
aniny, SKLWo gann He iCHye, BiH CTBOPIOETLCS.
“r+” | BigKpWTTS iCHytOYOro dariny Ans YATaHHS Ta 3anucy.
wy+" | CTBOPEHHS HOBOTO danny Ang yMTaHHa Ta 3anucy, SKWo dann

i3 BKa3aHUM iM’siM BXe iCHYe, TO BiH NepesanucyeTbCesl.

BiOKpUBaE hann y pexuMi YNTaHHA Ta 3anucy Ans  OoAdaBaHHS
a+” | HOBOI iHdopMmaLii y KiHeub danny; sKwo dann He icHye, BiH
CTBOPHETLCA.

“

Knacwannii migxin, npuiiastaii B Ci, monsrae B ToMy, 1o iHGOpMAIis
PO TIOTiK 3aHOCHUTHCS B CTPYKTYpY FILE, sika Bu3HaueHa y Qaiini stdio.h.
Qaifn BiIKPUBAETHCSI 3a JONMOMOrOI0 (YHKINI fopen, sKa TIOBEpTaE
MOKaXUMK Ha CTPYKTYpy Tuny FILE.
typedef struct

{
short level; [*piBens Oydepy */
unsigned flags; [*cratyc daiiny */
char fd; [* meckpurrop daitmy */
char hold; [* moniepeHiiA cumBoOII, SKIIO HeMae Oydepy */
short bsize; [*posmip Gydepy */
unsigned char *buffer; /*Gydep nmepenaBanns gaHux */
unsigned char *curp; /*NOTOYHUI AKTMBHHIA IOKAKIHK */
short token; [*repeBipka KOpeKTHOCTI */

} FILE;
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CunTtakcuc QyHKIii fopen :
FILE *fopen(const char *filename, const char *mode);

Jana ¢yHKIis Bigkpuae ¢ailn i3 3amaHuM iM’sM 1 3B’SI3Y€ 3 HHUM
MOTiK. ApryMeHT mode BKa3ye peKuM BiIKpUTTs (aiiny (tabmmi 1.13).

Jlo BKa3aHUX cHeUQikaTopiB B KiHII a00 Tepel CUMBOJIOM ,,+° MOXE
JIOZIABATUCS CUMBOI ,,t”° (TEKCTOBHIA (haiin), abo ,,b” (OiHapHU#, NBIHKOBHI

(aiin).

1.15.1 Tekcmoei ¢haiinu

PosrnsHeMo croyatky poOOTy 3 TekcToBUMH (adimamu. Bigkputrs
TEKCTOBOTO (paiiiny fest.txt MOXKE MATH BHLJIS

#include<stdio.h>
void main()

{
FILE *f£;
if ((f=fopen(“test.txt”, “rt”))==NULL)
{
printf (“®amn He Bmanocst BigxpuTm.\n”) ;
return;
}
fclose (£f) ;
}

B manomy mpukiani 3MiHHA f 3B S3yeThCS 3 (aliioM ,,fest.txt”, SIKWiA
BiJIKPHBAETHCS SIK TEKCTOBUI TIJIBKU VIS YATAHHS.

3 BiIKPUTOrO TaKUM YHMHOM (aiimy MokHa uuTaTH iHpopmariro. [Ticms
3aKiH4YeHHA pobotu 3 (aimom, Horo HEOOXiTHO 3aKPUTH 32 JOMOMOTOIO
¢byHKuii felose().

SAxmo ¢aiin BigkpuBaBcs Ou 3a gomomororo fopen(“test.txt”, “rt+7); ,
TO MOXHa Oymo O He TIIbKM 4YWTATH, aje W 3amucyBaTd B HBOTO
iH(pOpMAaIIifO.

3 TekcroBoro (aitny MokHa uMTaTH 1H(QOPMALIID MO psaKax, IO
cuMBoJax abo 3a GopMaToM.

3anucyBaHHs CHUMBONY B (ailfloBUil MOTIK 3IHCHIOETHCS (YHKIIEO
putc().

int putc(int ch, FILE *f);

UYuraHHs psiika 3A1HCHIOETHCS 32 IOMIOMOTO0 (BDYHKIT fgets().
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char *fgets(char *s,int n,FILE *stream);

VY Buknuky OyHKUIT fgets() : s — TNOKax4yuKk Ha Oydep, B sKuii
YUTAETBCA PSNOK, 77 — KUIBKICTh CHMBOJIB. UWUTaHHSA CHMBOJY B PSIOK
MPOXOJUTH 200 J0 MOSBH CHMBOJNY KiHI psinka ,,\n”, abo dnuTaerscs n—I
CHUMBOJI. B KiHIII IPOYUTAHOrO PsiKa 3aMUCYETHCS HYJIBOBUN CUMBOJI.
#include<stdio.h>
#include<string.h>
void main() {

char s[80];

FILE *f;

if ((f=fopen("l.cpp", "rt"))==NULL) {
printf ("There are an error\n");
return;

}

do {
fgets(s,80,f) ;
printf ("%s",s);

} while (!'feof(f));

fclose (£f) ;

OyHKLis feof() mepeBipsie, Yn HE TPOYNTAHUA CHMBOJ 3aBEPLICHHS
¢aiina. SIKO0 TakMd CUMBOJ TPOYMTAHUN, TO feof() MOBepTae HEHYIbOBE
3HAYEHHS 1 MK 3aBEPIIYETHCS.

UnTtaHHs 3 TekcToBOoro (aiiily (opMaToBaHMX JaHUX MOXKeE
3nilicHIoBaTnCs (yHKIi€ew fscanf. CHHTaKCHC :

int fscanf(FILE *stream, const char *format[, address, ...]);

[Mapamerp format Bu3Ha4Yae psMOK (GOpMaTyBaHHS apryMEHTIB, SKi
3aJaI0ThCSI CBOIMHU aJJpECaMU.

[Ipu PpopmaToBaHOMY YNTaHHI MOXKYTh BHHUKATH TIOMIUIKH y 3B’ SI3KY 3
JOCSITHEHHSIM 3aBepIIeHHs (airy abo HeBipHHM (opMaTOM 3amMCaHUX Y
¢atimi manmx. [lepeBipuTH, 9u YCHINTHO MPOWIIIIO YUTAHHS TAHUX MOXKHA
3a 3HAYCHHSAM, sKe MoBepTae QyHKUiA fscanf(). [lpu ycminrHOMY YuTaHHI
BOHA TOBEPTAE KIJIBKICTh MPOYUTAHUX IOJIB. TOMYy YHUTaHHS JaHUX MOXKHA
OpraHi30BYBATH HACTYITHUM YHHOM :
if (fscanf (f,”%d%dsd”,sa, &b, sc) !=3)

{

printf (“loMmnka umramus!\n”) ;
}i
IcHye Takox 1 psn QyHKIIH Ui 3amucy JaHUX Yy TeKCTOBHH (haiin.
Haituacrime BukopuctoByroThes GyHKIII fgetc(), fputs() Ta fprintf().
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®yuKiis fgetc() BUKOPUCTOBYETHCS ISl YUTAHHS YEPrOBOrO CMMBOIY 3
MOTOKY, BiZIKpUTOro QyHKIiER fopen().

int fgetc(FILE *f);

Cunrakcuc GyHkii fprintf()
int fprintf(FILE *stream, const char *format[,argument,...]);

Bona mpairoe Maibke Mak camo, SK 1 QYHKIis printf(), ane ii
TIOTPIOHMI TOAATKOBUI apryMeHT ISl IOCHIaHHs Ha ¢aiin. BiH € nepmum
y CITMCKY apryMeHTiB. HaBommumo mpuknaz, sSIKMH 1JFOCTpye 3BEpTaHHS 0
HaBeJeHUX BHIIE (HYHKIIIH:

#include<stdio.h>
void main()

{ FILE *fi;
int age;
fi=fopen (“age.txt”,”r”) ; [* Bimkpurrs daiina 1 yutaHas */
fscanf (fi,”%d"”, &age) ; [*uuranng 3 (bai/'my YUCJIOBOI'0 3HAaYEHHS
*/
fclose (fi); [* 3akpurra aiina */
fi=fopen (”data.txt”, “a”); [* BimkpurTs (aiiina 11 K0gaBaHHSA
iHpopMmarii B KiHemp */
fprintf (£i, “Age==%d.\n”,age); /* 3amuc psaka B daitn */
fclose (£i); /* 3akpurrs (aiina */

1.15.2 [eilikoei ¢hatinu

Tenep posramssHEMO poOOTY 3 nBifikoBHMHU (patimamu. [IBifikoBuii (haiin
TIpeACcTaBisie cOOOI0 MPOCTO MOCHINOBHICTE cuMBoOmiB. Illo came i B skiit
TIOCHTITOBHOCTI  30epiraeTbcss B [IBiKOBOMY (aiimi — TOBHMHHA 3HATH
nporpama.

JBiiikoBi (aiinu MalTh MepeBard, MOPIBHSIHO 3 TEKCTOBUMH MU
30epiranai uucimoBuxX nMaHmx. Ormeparii YWTaHHA 1 3amUCy 3 TaKUMU
(aiimaMn BHKOHYIOTHCS Habarato MIBHAINE, HIK 3 TEKCTOBUMH, TaK SIK
BIICYTHS HEOOXIZHICTh (opMaTyBaHHs (TIEpeBEJCHHS B  TEKCTOBE
NPE/ICTaBICHHs Ta HaBhaku). [IBiiikoBi (aiinu 3a3BHYail MalOTh MEHIIMI
pO3Mip, HDK aHaJOriyHi TeKcToBl (aitin. B nBifikoBux Qaiinax MoxHa
MepeMilllyBaTUCS B Oy[b-SKy IMO3WIIIO 1 yuTaTh abo 3amucyBaTd JaHi B
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JIOBIJIBHIHM TMOCITIIOBHOCTI, B TOHM Yac, SK B TEKCTOBUX (paijiaX MpPaKTHYHO
3aBKAM BUKOHYETHCS MOCITiZIOBHA 00po0OKa iHpopmalrii.

IIpo e, sk BigkpuBaTy NBiiKoBI (aitnu Oymo 3ragaHo paimre. 3armuc i
YUTaHHS B JABIHKOBUX (haillax BUKOHYETHCS BIAMOBITHO (QDYHKINAMU fwrite 1

fread.

size_t fwrite(const void *ptr, size_t size, size_t n, FILE*stream);
size_t fread(void *ptr, size_t size, size_t n, FILE *stream);

B 00unBi ¢yHKIIT TOBUHEH IepenaBaTUCS MMOKaXYHUK pfr Ha JaHi, sKi
BBOISITBCSL 200 BUBOAATHCS. [lapamerp size 3ajae po3mip B Oalitax JaHuX,
SIKI YUTAFOTHCS a00 3aIHUCYIOTHCS.

#include<stdio.h>
#include<conio.h>
struct mystruct ({
int i;
char ch;

}:

int main(void)
{
FILE *stream;
struct mystruct s;
if ((stream = fopen("test.txt", "wb")) == NULL)
{
fprintf (stderr, "HeMoxmmso BigkxpmTu daim\n") ;
return 1;

}

s.i =0;

s.ch = 'A';

fwrite(&s, sizeof(s), 1, stream);
fclose(stream) ;

return O;

Tenep po3ristHEMO 0COOIMBOCTI 3aTIMCYBaHHS 1 YNTAHHS PSIKIB.
char s[10];
strcpy (s, “Example”) ;
fwrite(s,strlen(s)+1,sizeof (char) ,h stream);

3anucyBaHHs PSIKIB BiIOYBa€ThCsl MOCUMBOIIBHO. B naHOMYy mpuknai
YHCII0 CHMBOJIB, SIKi 3aMMCYIOThCs — Strlen(s)+1 (OMMHUILL TOTAETHCS HA
HYJILOBUI CUMBOII B KiHIIi). UATAETHCS PSIOK aHAJIOTIYHO:

fread(s,strlen(s)+1,sizeof (char) , stream) ;
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IIpu LbOMY YMTaHHS OPOXOAUTH TEK TOCUMBOJIBHO.

Jly)ke 4acTo JOBOTUTHCS IMPALOBATH 3 PSAKAMU PI3HUX JOBXKHH. B
TaKUX BHITAJKaX MOXKHA TEpPeIl PSIIKOM 3amucaTd y Gailil Iijge 4ucio, ske
PIBHE YHCITy CHMBOIIIB y PSIIIKY.

int i=strlen(s)+1;
fwrite(&i,1,sizeof (int) ,stream);
fwrite(s,i,1,stream);

fread(&i,1,sizeof (int) ,stream) ;
fread(s,i,1l,stream)

B ycix HaBemeHMX BUIIE NPHUKIAAAX YHTAHHS JaHUX IIPOXOIMIO
MOCIIOBHO.  AJie, TpaIforoud 3 JABiMiKOoBUMH  (hailamMu, MOXKHA
OpraHi3yBaTH 4YHWTaHHS J@HMX B JIOBUIBHOMY THoOpsaKy. st 1poro
BHUKOPHCTOBYETHCS ,,TOKKIHMK (aiina” (Kypcop), SKAil BU3HAYA€E TTOTOUHY
no3utiro y ¢aiini. [Ipn unTaHHi JaHUX Kypcop aBTOMAaTHYHO 3MINLYeEThCS Ha
YHUCIIO NMpoYHMTaHmX OaiTiB. OTpUMaTH MOTOYHY MO3HUII0 Kypcopy ¢aiina
MOXHa 3a joromororo ¢hyHkuii fell().

long ftell(FILE *stream);

A BCTaHOBIIIOETHCS TTOTOYHA TO3UIISI Kypcopy Yy ¢aiini 3a JOmOMOror
ObyHKIT fSeek():
int fseek(FILE *stream, long offset, int whence);

s ¢pyHKIiS 3a1a€ 3MIMICHHS HA YHCI0 OAWTIB offSet BiI TOYKH BiIIIIKY,
sIKa BU3HAYAEThCA TapameTpoMm whence. lleil mapamerp Moxe npuilMatu
3HauenHs 0, 1, 2 (tabmums 1.14).

Tabnuua 1.14. Moxnuei 3Ha4yeHHA napameTpa whence gyHkLii fseek

KoHcmaHma whence Touka eidniky
SEEK_SET 0 MoyaTok dhanny
SEEK_CUR 1 [NoTo4yHa no3uuis
SEEK_END 2 Kineub danny

Skuo 3amaHe 3HaueHHS whence=I, TO offSet MOXe UpUIMATH SIK
JOAaTHe, Tak 1 Bix’ eMHe 3HaUCHHS, TOOTO 3CyB BIlepea abo Ha3al.

DyHKIIisI rewind niepeMillye Kypcop Ha Mo4aToK (aiity.
void rewind(FILE *stream);

Te »x came MOXKHA 3pOOHUTH 32 TOTOMOTor0 (YHKIIII fseek()
fseek (stream, OL, SEEK_SET);
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[puknaj nmporpamu, B siKiii BAKOPHCTOBYFOTLCS OITMCAHI BHIIE YHKIIT

#include <stdio.h>

long filesize (FILE *stream) ;

int main(void)

{
FILE *stream;
stream = fopen(“test.txt", "w+");
fprintf (stream, "This is a test");
printf ("PosMmip ¢dainma test.txt pismm;m %1d 6airr\n",

filesize(stream)) ;

fclose(stream) ;
return O;

}

long filesize (FILE *stream)

{
long curpos, length;
curpos = ftell (stream);
fseek (stream, OL, SEEK_END) ;
length = ftell (stream) ;
fseek (stream, curpos, SEEK_SET);
return length;

1.15.3 BukopucmaHHsi deckpunmopie ¢hatinie

B moBi Ci mepenbaueHunii me oauH MexaHi3M pobotu 3 (aitmamu —
BUKOPHUCTAaHHS JIeCKpUNTOpiB. Dailiiy, sKi BiIKPUBAIOTHCS TAKUM YHHOM HE
po3paxoBaHi Ha poboty 3 Oydepamu Ta hopMaTOBAaHUMU JAHUMHU.

Ha mowatky po6otm Oyme-sKOi MPOrpaMH BiIKPUBAIOTHCA IT ST
CTaHIAPTHHX ITOTOKIB 31 CBOIMH AECKPHUIITOPAMHU.

Tabnuusa 1.15. [leckpunTopy cTaHAApTHUX NOTOKIB BBEAEHHSA-BUBEOEHHS

. Oeckpur
riomik
mop
stdin 0 CTaHOapTHUIA BXiAHWIA NOTIK
stdout 1 CTaHOapTHWUIA BUXIAHWIA NOTIK
stderr 2 CTaHO4apTHWIA NOTIK NOBIgOMITEHb MPO NMOMUITKA
stdaux 3 CTaHOapTHWIA NOTIK 30BHILUHLOrO NPUCTPOLO
stdprn 4 CTaHOapTHWIA NOTIK BUBEAEHHS HA NPUHTEP

Aune Oyzap-sika IporpamMa MOXKe i SIBHUM YHHOM BiJKpUBATU Oy/ib-sKi
(aiinu 3 qecKkpunTOpaMu.
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OyHKIiT, SKi MPALIOIOTh 3 JecKpUnTopamu (aiiis, omvcaHi B MOy
io.h.

@aiiny BiAKPUBAETHCA (BYHKINEW open(), sKa TMOBEPTAE IECKPHUIITOP
Gaiiny:

int open(const char *path, int access [, unsigned mode ] );

[Mapamerp path 3amae iM’s daitny Bigkpurts. I[lapamerp access
BU3HAYAE PEXHUM JIOCTYIy 110 (aiiiny. mode € He 0OOB’SI3KOBUM Ta 3aJiac
PEKUM BiIKpUTTS (aiina.

[Mapamerp access hopmyetbes 3a momomororo omeparii ABO (]) 3
TIepesTiKy MparnopuiB.

O_RDONLY TINbKW ANSA YNTaHHS

O_WRONLY TiNbKW ANg 3anucy

O_RDWR ONs YATaHHA | 3anucy

O_CREAT CTBOPEHHSA HOBOro channy

O_TRUNC AKLWO hann iCHye, TO BiH CTae NOPOXKHIM
O_BINARY ABiViKoBUIA chann

O_TEXT TEKCTOBMI chann

[Tapamerp mode Moxe puiiMaTH HACTYIHI 3HAYECHHS

S_IWRITE [03BONUTY 3anvc
S_IREAD OO03BONMUTUN YNTAHHSA

Buxopucranns GyHKUil fopen() neMOHCTpye HACTYHUH MTPUKITAT ©

#include <string.h>
#include <stdio.h>
#include <fcntl.h>
#include <io.h>
int main(void)
{
int handle;
char msg[] = "Hello world";
if ((handle = open("TEST.TXT", O_CREAT | O_TEXT)) ==
_1)
{
perror ("Error:") ;
return 1;
}
write (handle, msg, strlen(msg));
close (handle) ;
return O;
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Sx BumHO 3 mpukiady, daitn, BIAKpUTHH (QYHKLIEIO open() MOBUHEH
OyTH 3aKpHUTHii 3a gornoMoror GyHkLiT close().

int close(int handle);

UwnTaHHs 1 3amuc JaHuX mpu poOoTi 3 ¢aiimamu, M0 BH3HAYAIOTHCS
Jeckpunropamu handle, 3piicHIOETECS QyHKUIAMU write() 1 read|().

int read(int handle, void *buf, unsigned len);
int write(int handle, void *buf, unsigned len);

B mHaBenennx QyHkuisx buf — mnokaxumk Ha Oydep, 3 SKOro
3anmucyeTbest B (aiin iHpopmanis, abo B sKuii unTaeThes len OaWTiB 3
(aiina.

Bydghepuzauia nomokie. B MoBi Ci icHye psj QyHKIIH, SKi JO3BOJISIOTH
KepyBaTH Oy(depu3ali€ro MOTOKiB.

®ynkuis setbuf() n03BONSE KOPUCTYBAady BCTAHOBIIOBATH Oy(epu3aiito
BKa3aHOTO MOTOKY stream. CunTakcuc GyHKuil setbuf():

void setbuf(FILE *stream, char *buf);

3HavyeHHsI apryMeHTy Stream TIOBUHHE BiANOBIAATH CTaHAAPTHOMY abo
BXKE BIJKPUTOMY IIOTOKY.

Sxmio 3HaueHHs aprymMenTy buffer pisae NULL, To Oydepusamito Oyne
BinMiHeHo. [Hakmie, 3Ha4eHHS apryMeHTy buffer Oyne BH3HAUaTH aapecy
MacuBy cuMBoniB goxuHu BUFSIZ, ne BUFSIZ — po3mip Oydepa
(koHCTaHTa, BU3HAUCHA B stdio.h).

BusnaueHuit  kopucrtyBauem  Oydep  BHKOPHUCTOBYETBCS  JUIA

Oydepr30BaHOTO BBEICHHSA/BUBEACHHS IS BKa3aHOTO IIOTOKY Stream
3amicTb Oydepy, II0 BUAIIAETHCS CHCTEMOIO TI0 3aMOBYYBAHHIO.

[oroku stderr i stdout mo 3aMOBYyBaHHIO HeOy(hepHu30BaHi, aje I
HUX MOYKHA BCTAHOBJIOBaTH Oydepuzariito 3acodamu setbuf.

Hpumimxa. Hacninkn Oydepusamii OymyTs HemepemOadeHUMU, SKIIO
TITBKA QYHKINS Setbuf{) He BHUKIMKaHA 3pasy BCIiA 3a QyHKIiero fopen()
abo fseek() mis 3a1aHOTO TTOTOKY.

B wmoBi Ci mis xepyBaHHS OydepH3aii€ro MOTOKIB iCHye IIe OIHA
obyukiis:  setvbuf(). BoHa 103Bossie KOPHCTyBady KepyBaTu Oybhepu3sariero
Ta po3Mipom Oydepa noToky stream. CUHTAKCUC :

int setvbuf(FILE *stream, char *buf, int type, size_t size);

[oTik stream MOBUHEH BiITHOCUTHCS JIO BIIKPUTOTO TIOTOKY.
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Sxumo 3HavyeHHs napamerpy buf He NULL, TO MacuB, ampeca sKOTO
3a/1a€ThCs 3HAYCHHSM Iapamerpa buf Oyne BHKOPHCTOBYBATHUCS B SIKOCTI

oydepa.

Sxiro notik 6yepru3yeThes, 3HAYESHHS MapaMeTpa fype BU3HAYA€ THIT
oydepuzariii. Tun Oydepuzarii moxe 0ytu abo [ONBF, abo [OFBF, a6o
_IOLBF.

Sxumo tun piBanit [OFBF a6o [OLBF, To 3HaYeHHs napamerpa size
BHKOPHUCTOBYETKCS SIK po3Mip Oydepa.

Sxmo tan piBauit [ONBF, 1o notik HeOydepn3zoBaHuid, i 3HAYECHHS
apaMeTpiB size 1 buf iITHOPYIOTHCS.

Jomyctume 3HAYeHHS mapamerpa size: Outerie 0 1 MeHIme, Hik
MaKCUMAJIbHUN pO3Mip Liioro (inf).

3navenns koHctanT [ONBF, _IOFBF ta [OLBF Bu3HaueHi y ¢aiini
stdio.h.

_IOFBF 0 /* 6ybepmsanis Ha noBHmit o6’em 6ydepa */
_IOLBF 1 /* nopsmxoBa 6ybepmsanis */
_IONBF 2 /* norik He Bybepusyerncst */

JlJIsi TIpUMYCOBOTO BHINTOBXYBaHHS Oy(epy MOXKHA BHKOPHCTOBYBATH
dynkuito fflush(). Ti cunraxcuc :
int fflush(FILE *stream);

Hana ¢yHKIis BuTOBXYye BMICT Oydepa, 3B’S3aHOTO 3 IOTOKOM
stream. T10Tik 3anMIIaeThCs BiAKPUTHM. SIKIIO MOTiK HEOydepu3oBaHuii, TO
BUKIUK QyHKIT fflush() He BUKINUE HisKUX e(eKTiB.

Bythep moTtoky aBTOMaTHYHO BHIITOBXYETHCS, KOJIH BiH 3aIIOBHIOETHCS,
KOJTH 3aKpUBAETHCSA TMOTIK 200 KOJM MporpaMa 3aBepIye CBOE BUKOHAHHS.

IHpuxnao 1.

#include <stdio.h>

#include<conio.h>

char outbuf[BUFSIZ];

int main(void)

{
clrscr() ;
setbuf (stdout, outbuf) ;
puts ("This is a test of buffered output.\n\n");
puts ("This output will go into outbuf\n");
puts("and won't appear until the buffer\n");
puts("fills up or we flush the stream.\n");
getch() ;
fflush (stdout) ;
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getch() ;
return 0;

Ipuxnao 2.

#include <stdio.h>
int main(void)
{
FILE *input, *output;
char bufr[512];
input = fopen("file.in", "r+b");
output = fopen("file.out", "w");
if (setvbuf (input, bufr, _IOFBF, 512) != 0)
printf ("llommnka BCTaHOBJNeHHs Bydepmsamiil
anst BxipgHoro dasma\n") ;
else
printf ("IOns BximHOTO Qaitnma BCTaHOEBNEHO \
6ybepmsanin\n") ;
if (setvbuf (output, NULL, _IOLBF, 132) != 0)
printf ("lloMunka BCTaHOBJIEHHsT Bybepmsanii \
onst euxipuoro damma\n") ;
else
printf ("Bydep mnst Buxiguoro damna \
BCcTaHOBJNEeHO\Nn") ;
fclose (input) ;
fclose (output) ;
return O;

1.16 dyHKUioHaNbHUX Nipxig

SAx BuszHaumTH TepMiH 'mporpama"? Bsaram e MOCTiIOBHICTH
orepariiii Hajl CTPYKTYpaMH JaHUX, IO Peali3yloTh aJrOPUTM PO3B’sI3aHHI
KOHKpeTHOi 3afadi. Ha modaTky mpoeKTyBaHHS 3aJadi MH PO3MipKOBYEMO
BiIHOCHO TOT0, III0 TOBWHHA POOWTH Hallla MpOrpaMa, sKi KOHKpPETHi 3aaadi
BOHA TTOBMHHA PO3B’S3YBAaTH, Ta SIKi aJTOPUTMHU IPHU EOMY ITOBHHHI OyTH
peainizoBani. byBae, i 1ie xapakTepHO [T OUTBIIOCTI 3a7a4, BUXiTHA 3a7ada
JOCUTB JIOBra Ta CKJIAJIHA, y 3B’SI3KY 3 UMM IPOrpaMy CKIAIHO IIPOEKTYBATH
Ta peari3oByBaTH, a THUM OLIbIIE CyNPOBOMKYBAaTH, SKIIO HE
BHKOPUCTOBYBaTH METOZIB KepyBaHHS i po3Mipamu Ta CKmagHicTio. Jlims
LBOr0 MOTPIOHO BUKOpUCTATH BigoMi mpuidoMH  (QyHKIIOHAIBHO-
MOZYJIBEHOTO POrpaMyBaHHA I CTPYKTYpyBaHHS IPOTrpaM, LIO MOJIETIIYe
X CTBOpEHHS, PO3YMIHHSI CYTi Ta CYIpOBIJ.
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Po3B’s13aHHSl NMPAaKTUYHOI 3ajadi MPOXOAWTH y KilbKa eTamiB, 3MicT
skux nozxae Tabmuns 1.16.

Opranizaniss nporpamun Ha Ci gocuth Jjoriuna. Mosa Ci Hanae
HaJ3BUYaHO BUCOKY THYYKICTh s (i3M4HOI oOprasizamii Imporpamu.
Hwxue HaBeneHa THIIOBAa OpraHi3allisi HEBEIUKOTO MPOrPAMHOTO MPOEKTY
Ha Ci:

header(s)
file(s)
MaKpOBU3HAUYEHHA |—®—{ Tino }—@

KOHCTaHTa |—| 3HaYeHHA |

)

(
L intargc |—®—| char *argv )J

OO0 O

Puc. 1.19. TunoBa cTpykTypa nporpam Ha Ci

Hmxue mige MoBa mnpo mpouenypHe ((hyHKIIOHAIBHE) MPOrpaMyBaHHS
Ha Ci. IcHylOTh JOCHTH [100pe pO3BHHYTI METOIM IIPOLETYypPHOTO
NpOrpaMyBaHHs, IO 0a3yOThCs HA MOZEINI MOOYJOBH IPOTPaMH SIK JESKOT
cykynHocti  ¢yHkuii. Ilpmiiomu mporpamMyBaHHS — IOSCHIOIOTH, SIK
pO3pOOIIATH, OpraHi30BYBATH Ta pPEaTi30BYBaTH (YHKIIi, IO CKIAJAIOTh
porpamy.

Crpykrypa KOXHOI (YHKIII CHiBHamae 3i CTPYKTYPOIO TOJOBHOI
¢yHKii nporpamu main(). @yHKIIT 1HOI IIe HA3UBAIOTH ITiAIPOrPAMaMHU.

OCHOBY TMpONIEAypHOTO TPOTpaMyBaHHS Ha  Oyab-sSKii  MOBIi
MIPOrpaMyBaHHs CKJIaJa€e Mporeaypa (TIOXOOUTE Bif Ha3BH) a00 (QYHKITS (SIK
pi3HOBH, 10 caMe BimnoBigae MoBi porpamysanss Ci).

OyHKIIA - MOMYJIb, IO MICTHTH AEAKY ITOCHTiTOBHICTh OIEpAIii. Ii
po3pobka Ta peamizarmist y Mmporpami MoXe pO3TJLIIaTHCA fK THoOymaoBa
omepariiii, 0 BUPIIIYIOTh KOHKPETHY 3aiady (mia3amady). OnHak B3arani
GyHKIIST MOXe PO3IJBIIATUCS OKPEMO SIK €quHa aOCTpakTHa oreparis, i,
00 TI BUKOPUCTOBYBATH, KOPHCTYBa4eBi HEOOXiHO 3p0O3yMiTH iHTEpdeiic
¢yHKuii - 11 BXiZHI J1aHi Ta pe3yibTaTH BUKOHaHHs. Jlerko Oyme 3po3ymiTu



OyHKUioOHanbHUA Niaxia 101

Ty (YHKI[IO, IO BiMOBigae aOCTPAKTHUM OIEPAIlisAM, HEOOXITHUM s
pienns 3aaa4i. OyHKIO Ta T BUKOPUCTAHHS y TIPOrpaMi MOXHA Y TAKOMY
pa3i MpencTaBIATH Yy TEpPMiHAX 3aJayi, a HE B JCTAIIX peajisaliii.
[punyctumo, HEOOXiMHO po3poOUTH  (QYHKIIOHAJIBHUA MOMYNb, MIO
PO3B’sI3y€ HACTYITHE 3aBJaHHSA: ICHYE BXIJHUH CIHCOK MEBHUX JTAHWX, SKHN
HEOOXiZIHO BIJCOPTYBaTH, NEPECTABISIFOYM HOTO €IEMEHTH Yy BH3HAYEHOMY
nopsinky. Lls ¢yHkIis Moxe Oyru ommcaHa, SK aOCTpakTHa oOmepariist
COPTYBaHHS [@HWX, IO MOXXE OYTM 4YacTHHOIO BHPIIIEHHS JEsSKOi
MiIMHOKUHKE 3a7ad. DYHKINS, MO peaizye I Olepaiil, MoXe OyTd
BHUKOpHCTaHa y 0araTbox Iporpamax, sIKIO0 BOHa CTBOpEHa SIK aOCTpakiis,
110 HE 3aJISKUTH Bij peaizanii (KOHTEKCTY ITporpamu).

Tabnuua 1.16. Tunosi eTanun po3B’si3aHHs 3aaad

Etanm Onuc
1. BusHaunTu BXigHI OaHi, SKi pesynbTatu HeobXigHO
lMocTaHoBKa 3agadi | oTpuMaTM | B sKOMYy BWIMagi nogaeaty  BigMoBig.
Ta il 3MiCTOBHUN 2. Bu3HaunTh 3a AKMX yMOB MOXITMBO OTPUMATK PO3B'A30K
aHani3 3a/adi, a 3a SKUX - Hi.
3. Bu3HaunTu, sKi pesynbTatu BBaXXaTMMYTbCs BIpHUMM.
1. BanucatM ymoBy 3apadi 3a Aornomorot chopmyn,
- rpagikiB, piBHsIHb, HEpPIBHOCTEN, TabnmLb TOLLO.
dopmanisauis pacikis, p » Hep ’ u L )
. : 2. Cknactm wmartemaTuyHy Mogefb 3agadi, TobTo
3agavi, Bubip metoay , . . B .
i po3E's3aHHS BU3HAYMTUN 3B'A30K BUXIOHUX [OaHUX i3  BignoBigHUMM
: BXiOHUMWM  OaHMMM 3@  OOMNOMOrold  MaremaTUyHUX
(matemaTtnyHe e .
CniBBIigHOWEHb 3 YpaxyBaHHSAM ICHYUMX OOMeEXeHb Ha
MOoOEentoBaHHS L - il . R .
sanavi) BXiQHi, NPOMKHI Ta BUXiOHI OaHi, oauHuui 1i BUMIpY,
[ianasoH 3MiHM ToLO.
3. Bubpatu meton po3B'asky 3agaui.
Anroput™M  GiNblUO  MipO0  BU3HAYaETbCSt  0OpaHUM
CknapaHHs METOLAOM, XO4a OAMH i TOW camMuin MeTog Moxe OyTu
anroputmy peanizoBaHui 3a JOMOMOro pisHUX anropuTmis. lMig 4ac
pO3B'A3aHHs 3afadi | cknadaHHs anroputMy HeobXioHO BpaxoByBaTu BCi MOro
BNacTUBOCTI.
CknapaHHs .
HanuncaHHsi nporpaMun Ha MoBi NporpaMmyBaHHs
nporpamu
. [NepeBipka NpaBUNbHOCTI POGOTK NporpaMm 3a 4OMNOMOro
TecTyBaHHS | pesip P P porp A
. TECTIB | BUNPABMNEHHS HAasBHUX MOMWJIOK.
BignaromkeHHs . o AN .
HDOrDAMA TecT - Ue cnewianbHO Nigidbpani BXigHI AaHi Ta pesynbTaTtu,
porp OoTpUMaHi B pe3ynbTaTti 06pobku Nporpamoto LiMxX AaHuX.
OcTato4yHe Micns ocTaTodMHOro BWKOHAHHS Mporpamu  HeobxigHO
BUKOHAHHS npoBecTn aHania pesynbTatiB. MoxnmBa 3miHa camoro
nporpamu, aHania | nigxogy Q4O PO3B'A3aHHs 33dadi Ta MOBEPHEHHS [0
pe3ynbTaTiB nepLuoro eTany Ans NOBTOPHOIO BUKOHaHHSA YCix eTaniB.
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OyHkiil MaroTh HapamMerpu, TOMY iX onepauii y3arajabHEHi JUis
BUKOPHUCTaHHS OyIb-IKUMHU (HaKTHUYHHUMHU apryMEHTaMH BiIIOBIIHOTO THUILY.
o € BXimuumu maHuMA I8 GyHKOii ? BXigHUMU maHuMH I HEl €
apryMEHTH Ta TJIO0AbHI CTPYKTypH JAHHX, M0 BHUKOPHCTOBYIOTHCS
¢yHKIiero. BuxigHUMH TaHUMH € Ti 3HAYCHHS, sAKi (YHKIS MMOBEpPTae, a
TaKOXX 3MiHHU TJI00aTbHHUX TAHUX, MOAU(DIKAIIIT.

OyHKIIOHATIBHUA MOJyYJb, LIO0 HE BHKOPHCTOBYE IJIOOAJbHI JIaHi,
rapaMeTpU3yeThesl BXITHUMHU mapaMerpamu. DyHKIisS — [e oreparis Haj
OyIb-IKHMH apryMEeHTaMHU BiJIIOBITHOTO THITy, a/UKe BOHa HE OIepye
KOHKpPETHUMH 00’ekTamMu y nporpami. ToMmy ii MOXXHa BHKOPHCTOBYBAaTH
0e3iiu pa3iB 3 pi3HUMHU ITapaMeTpaMH, 1 He TiJIbKH B OZHIH mporpami, a i B
IHIIKX 13 CTPYKTYpaMH JaHUX TOTO XK THIy. [HTepdeiic Oyme 3po3yMinmii 3
OITUCY TPOTOTUNY (DYHKINT, a 00’€KTH JNaHWX, OMHCaHI B HOro peaisarii,
3pO3yMiTi 3 JIOKaJbHUX oronouieHb ¢yHKUii. ToMy npu mapamerpusarii
BXOAy Ta JIOKamizamii omuciB (QYHKHiS TpencTaBise co0O  THI
CaMOJIOKyMEHTOBAHOI'O MOJIYJIS, SIKMH JIETKO BHKOPHCTOBYBaTH. Kpim
11bOTO, (PYHKIiSIM MPUTAMAHHA MOLYJIBHICTb. [i IIMPOKO BHKOPHMCTOBYIOTH
U HamaHHS (YHKISAM  OUIBIIOI  SICHOCTI, MOXJIMBOCTI TIOBTOPHOTO
BUKODHCTAHHS, IO, TaKAM YHHOM, JIONIOMara€ CKOPOTUTH BHTpaTH,
OB’ s13aHi 3 11 peanizami€lo Ta CyIpoBOIOM.

1.16.1 ®yHKUyiT

Sx Oyno ckazaHo BuIIE, (QYHKIII MOXYTh NpUHMAaTH NapaMeTpH i
TOBEpTaTH 3HaueHHS. bBynb-ska mporpama Ha MoBi Ci ckimamaerscs 3
(GyHKIIH, TpUdoMy OfHA 3 IKUX 000B’S3KOBO ITOBUHHA MATH iM’sI main().

CunTtakcuc onucy GyHKINI Ma€ HACTYITHHIA BUTIIAL

TUM_NOBEPT_3HayeHHs iM'si_dpyHKUii ([cnncok_aprymeHTiB])

{

onepartopw Tina gQyHkLii

|

Puc. 1.20. CuHTakcuc onucy dyHKuii

}

CJ1izt 4iTKO pO3PI3HATH TOHATTS OMKCY Ta MPECTABICHHS (PYHKILIH.

Omuc ¢yHknii 3amae i iM’s, THI 3HAYEHHS, NIO TOBEPTAETHCS Ta
CIUCOK mapamerpiB. BiH jae MOXIUBICTh OpraHi3yBaTH I0CTYH 10 (yHKIIii
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(po3ramioBye ii B 0071aCcTh BUAUMOCTI), IIPO Ky BiZIOMO, 110 BOHa external
(3oBHimHs). IlpeacTaBieHHS BHM3HAYa€, 3aJa€ [ii, IO BHUKOHYIOTHCS
¢yHuiero mpu 1 akTUBi3aLii (BUKIKKY).

OronomenHo (yHKIii MOXYTh MepenyBaTd cHeuudikatopu Kiacy
nam’siTi extern abo static.

®  extern — r00aybHA BUJUMICTD y BCIX MOLYISIX (T10 3aMOBUYYBaHHIO);
®  static — BUOUMICTb TUIBKU B MEXKaX MOJYJIS, B IKOMY BU3HaYeHa

(byHKIis.

Tun 3Ha4eHHs, ke IOBEPTAETHCS (QYHKLIEIO MOXKE OYTH OyIb-sIKHM, 32
BHKJIFOYEHHSIM MacHBY Ta QYHKIII (ane Moxke OyTH MOKa)KYNKOM Ha MacHB
4y ¢yHKUiI0). SIKmo ¢GyHKIIS HE MOBEpTae 3HAYEHHS, TO BKA3YETHCS THI
void.

1.16.2 ®yHKUiT, Wo He Nnogepmaromb 3Ha4YEeHHS

@yuknii Tamy void (Ti, 10 HE TOBEPTAOTh 3HAYCHHS), MOMIOHI JI0
npouenyp Ilackams. BoHn MOXyTh po3misgaTtucs SIK JESKHM Pi3HOBHI
KOMaH/, peaji30BaHM{  OCOONMBMMH  IIPOTPAMHHMH  OINEPAaTOpPaMHU.
Omnepatop func(); BUKOHye QyHKIiIO void func() , TOOTO NepenacTb
KepyBaHHA (YHKIII, TOKH HE BUKOHAIOTHCS yei ii ornepaTopu. Komu QyHkIis
TIOBEpHE KEPYBaHHS B OCHOBHY NPOrpaMy, TOOTO 3aBEpIINTH CBOIO pOOOTY,
Tporpama MpoJOBXUTh CBOE BUKOHAHHS 3 TOTO MICII, A€ PO3TAIIOBYETHCS
HACTYITHUH OIepaTop 3a OrepaTopoMm func().

/*neMoHcTpaniiua nporpama*/
#include<stdio.h>
void funcl (void);
void func2 (void) ;
main ()
{
funcl () ;
func2 () ;
return 0;
}
void funcl (void)
{
/* mijmo */
}
void func2 (void)
{
/* wmimo */

}
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3BepHEMO yBary Ha Te, WI0 TEKCT MpPOrpaMH IOYHUHAETHCS 3
OTOJIOIICHHSI ~ IPOTOTHINIB ~ (YHKIIH - CXEMaTUYHHX 3alHCIB, IO
HOBIIOMJISIFOTh KOMIIUIATOPY iM’s Ta (opMmy KokHOI (yHKIIT y mporpami.
JJisi 4oro BHKOPHCTOBYIOTHCSI TPOTOTMUNH? Y BEINMKHX Iporpamax Ie
npaBWiIo IpuMyiye Bac ruianyBaTi npoekty (yHKIIH Ta peasli3oByBaTH iX
TAKUM YMHOM, SIK BOHM OYJIM CIUTAHOBAHIi. Byjb-sfka HEBIIMOBIIHICTH MiX
nporotunioM (oronomeHHsiM) (yHKnii Ta i1 BU3HA4YEHHSM (3ar0JOBKOM)
npu3Bene A0 MOMWIKH KoMmisimii. KoxkHa 3 oronomieHuX (GYHKINH Mae
OyTy BW3HAaueHa y mporpami, TOOTO 3alOBHEHA oOlepaTopamu, IO ii
BUKOHYIOTh. CrHodaTKy WTHMe 3arojoBoK (YHKIii, SKHH MOBHICTIO
CIIIBITA/Ia€ 3 OTOJIONIEHUM PaHilIe IPOTOTUIIOM (PyHKIIIT, aje Oe3 3aKII0YHOT
Kpanku 3 komoro. DirypHi ayXKu oOMexXyroTh Tio ¢QyHKuii. B cepennni
(YHKUIH MOXIMBUHA BUKIUK OyIb-KMX 1HINMX (YHKIIH, ane HEMOXKIHBO
oroyocutH (QYHKIII0 B cepenuHi Tijma iHmoi ¢yHkuii. Haramaemo, mio
[Mackanp mo3BONSIE MpaIfoBaTd i3 BKJIAJCHUMH IPOLEAYypaMHU  Ta
GyHKII M.

Hanani posrnsiHemMo mpuKiIajn mporpamu, IO pPO3B’sI3ye  Bizome
TpUBiQJIbHE 3aBJaHHS - OOYHMCIIOE KOpEHI 3BHUYANHOIO KBaJpaTHOTO
PIBHSHHSI, IPOTE 13 3aCTOCYBaHHAM (DYHKIIIOHAJILHOTO ITiIXOIY:

#include <stdio.h>
#include <stdlib.h>
#include <conio.h>
#include <math.h>
float A,B,C;
/*byukuiss npusiomy paHux*/
void GetData ()
{
clrscr() ;
printf ("Input A,B,C:");
scanf ("$£%£%f",&A,&B, &C) ;
}

/*dyHKIisT Banycky OCHOBHMX oO6uMcCIeHbB*/

void Run ()
{
float D;
float X1, X2;
if ((A==0) && (B!=0))
{
X1l = (-C)/B;
printf ("\nRoot: %f",X1);
exit(0);

}
D = B*B — 4*A*C;
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if (D<0) printf("\nNo roots...");
if (D==0)
{
X1=(-B)/(2*2) ;
printf ("\nTwo equal roots: X1=X2=%f",6X1);
}
if (D>0)
{
X1 (-B+sqrt (D)) / (2*A) ;
X2 = (-B-sqrt(D))/(2*a);
printf ("\nRoot X1: %f\nRoot X2: %f",6X1,X2);
}

}

/*ronoeHa ¢yHKuisi nporpamm/
void main ()

{
GetData() ;
Run () ;

Sxmo B onmci (yHKIIT HE BKa3yeThes ii THII, TO MO 3aMOBYYBAHHIO BiH
NIpUAMaEThCs SIK THI int. Y JaHOMY BHUNaAKy oOuiBi (yHKIII onwcaHi sIK
void, MO HE IOBEpTAalOTh 3HAuYCHHS. SIKIIO K BKazaHO, IO (yHKIIA
TIOBEpTa€ 3HAYCHHS THUITY Void, TO ii BUKIHK CIIiJ] OPTraHi30BYBaTH TaKUM
YMHOM, a0H 3HAUEHHSI, 10 IOBEPTAETHCS, HE BUKOPHUCTOBYBAJIOCS 0.

IIpocto kaxxyunm, Taky (yHKIFO HEMOXJIHBO BHKOPHCTOBYBATH Y
npaBili yacTuHI BUpasy. B sKocTti pe3ynbTary (yHKIII OCTaHHS HE MOXE
TIOBEPTATH MAcUB, aJIe MOXE MTOBEPTATH MOKXIMK HA MacuB. Y Tisi Oymb-
skoi (QYHKIII Moxke OyTH TpPHCYTHIM BHUpa3 return, KA HE IOBEPTae
3HaueHHsA. [, HacaMmKkiHemp, yci TPOTpaMHI CHCTEMH, HAIMCaHi 3a
noroMororo MoBu Ci , TIOBUHHI MICTHTH (DYHKIIO main(), MO € BXiTHOIO
TOYKOIO Oymb-sKoi cucTeMu. SIKiio BoHa Oyre BiACYTHSA, 3aBaHTa)XyBad HE
3MOke 3i0paTt# mporpaMmy, mpo mo Oyae OTpUMaHO BiIIOBiIHE
TOBIIOMJIEHHS.

1.16.3 lepedaya napamempie

VYci mapamerpu, 3a BUHATKOM MapaMeTpiB THITY MOKAKYUK Ta MACHBIB,
nepenaroThesi 3a 3HaueHHsM. lle o3Hauae, 10 mpu BHUKIMKY (QyHKIHT i
MepeatoThCsl TUIbKK 3HaYeHHst 3MiHHUX. CaMa (QYHKIIS He B 3MO31 3MIHUTH
LUX 3HAYCHb Y BUKJIMKaO4ii GyHKIil. HacTynHuii npukiaz e 1eMoHCTpye:
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#include<stdio.h>
void test(int a) {
a=15;
printf ("
}:
void main() {

int a=10;

printf ("before test
test(a);

printf ("after test
}:

in test a==%d\n" ,a) ;

a==%d\n",a) ;

a==%d\n",a) ;

[Mpn nepemaui mapamerpiB 3a 3HAa4YeHHsIM Yy (YHKIII yTBOPIOETHCS
JIOKAJNbHA KOMis, [0 NPHBOIUTH 10 30UIbIIEHHS 00’€eMy HEOOXiJHOT
nmam’sti. [Ipn BUKIUKYy QyHKIIT cTek BiIBOAMTH MaM’STh IJIS JIOKAIBHHX
KOl mapameTpiB, a Npu BUXoi 3 (QyHKUIT 151 maM’sTh 3BIIbHAETHCS. Llei
Ccriocié BUKOPUCTaHHS 1aM’ATi HE TUIBKU MOTpeOdye A0aaTKoBOro ii 00’ emy,
ale ¥ BijHIMae nOAAaTKOBWII Wac Juis 3unTyBaHHA. HactynmHuil mpuxian
JIEMOHCTpYE, IO TPH aKkTUBi3alii (BUKINKY) (YHKIIT KOMii CTBOPIOIOTHCS
JUISL TTapaMeTpiB, IO MEepeAaloThesl 3a 3HAYEHHSIM, a I IapaMeTpiB, II0
TepesatoThCsl 32 JIONOMOTOI0 TOK&KYMKIB IIbOTO HE BiNOYBaeThcs. Y
¢yHKUii JBa MapaMeTpH - one, two - TepellaloThCs 3a 3HAYCHH:M, three -
TepesiaeThcs 3a JOMOMOTOI0 IMOKAXXKYKMKA. Tak K TPeTiM IMapaMeTpoM €
MOKQXYMK Ha THI int, TO BiH, fK 1 BCI HapaMeTpu IOAIOHOTO THITY,
repeIaBaTUMEThCS 32 BKa31BHUKOM:

#include <stdio.h>

void test(int one, int two, int * three)

{
printf( “\nAgnpeca one popierwe %p”, &one ) ;
printf( “\nAgpeca two mopiemwe %p”, &two );
printf( “\nAgpeca three gmopiBHwe %p”, &three );
*three+=1;

}

main ()

{
int al,bl;
int cl=42;
printf( “\nAgpeca al gopisawoe %p”, &al );
printf( “\nAgpeca bl gopisawoe %p”, &bl );
printf( “\nAgpeca cl gopisawoe %p”, &cl );

test(al,bl, &cl);

printf (“\n3nauenuns cl =

%d\n”,cl) ;
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Ha Buxoai Mu OTpUMYEMO HACTYITHE:

Anpeca al popienwoe FEC6
Anpeca bl popienwoe FECS8
Appeca cl popieBrioe FECA
Anpeca one pmopiBHioe FEC6
Anpeca two pmopiBuioe FEC8
Anpeca three gmopienioe FECA
8nauvenHss cl = 43

[licns Toro, sk 3MiHHA *free B TiMl (yHKIIT fest 30iIBIIYETHCS Ha
OJIMHUIIIO, HOBE 3HA4YeHHs Oyle MPUCBOEHO 3MIiHHINA c/, mam’sTh MiJ SIKY
BimBoAUTHCS Y QyHKIIT main().

VY HacTymHOMY MNpHKJIaai HaIHMIIEeMO IMporpamy, IO BiALIYKYye Ta
Buaaisie KoMmeHrapi 3 mporpamu Ha Ci. Ilpm umpomy ciing He 3a0yBatu
KOpPEKTHO OIpanbOBYBaTH PSJIKM Yy JlalkaX Ta CHMBOJBHI KOHCTaHTH.
BBaxaeTbcs, mo Ha BXoxi - 3BuuaiiHa mporpama Ha Ci. Ilepm 3a Bce
HanuIemMo (GyHKIIO, 10 BiIIIYKye MOYAaTOK KOMEHTapIo (/*):

/*bdyHKnist wykae novaTok KOMeHTapo */
void rcomment (int c) {
int d;
if (e=='/")
if (( d=getchar())=='*")
in_comment () ;
else if (d=='/'") {
putchar(c) ;
rcomment (d) ;

}
else {
putchar (c) ;
putchar (d) ;
}

else if (c=='\""|| c=="'"") echo_quote(c);
else
putchar (c) ;

OyHKIiA rcomment(int ¢) BIOIIyKye TOYaTOK KOMEHTapro, a KOJH
3HAXOINTh, BHUKIWKAE OYHKIIIO in_comment(), MO BiAUIyKye KiHEIb
KOMeHTapro. TakuM 4MHOM, TapaHTYeThCA, IO IepIia Hpolexypa IiHCHO
ITHOpYBaTUME KOMEHTAp:
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/*byHkuis Bigwykye kxineur koMeHTapw */
void in_comment (void)
{
int c¢,d;
c=getchar() ;
d=getchar() ;
while (ec!'='*'|| d!'="/")
{
c=d;
d=getchar() ;
}

Kpim Toro, dyskuisi rcomment(int c¢) UIyKae TaKOX OAWHAPHI Ta
MONBINHI JY)KKH, Ta SKIIO 3HAXOAWUTh, BUKIHUKAE echo quote(int c).
AprymeHt wiei QyHKUii mokasye, 3ycTpijzack oaMHapHa abo IoABiiHa
nykka. @yHKmis rapaHtye, 1m0 iHGOpMAalis  BCEpPEeAMHI  JIYXKOK
BiZI0OpaXKaeThCs TOUHO Ta HE IPUHMAETHCS TIOMHIIKOBO 32 KOMEHTAp:
/*bdyukniss BigoBpaxae impopmanino 6es koMeHTapo */
void echo_quote (int c)

{

int d;

putchar(c) ;

while ((d=getchar()) !=c)

{

putchar (d) ;
if (d=='\\")
putchar (getchar());
}
putchar (d) ;

Ho peui, GyHKIS echo_quote(int ¢) He BBaXa€ JIATIKH, IO CITiIyIOTh 32
3BOPOTHOK) TIOXHIIOKD PHUCKOIO, 3aKIIOYHUMH. Bynp-sSKkuil iHMANA CHUMBOI
IPYKYETBCS Tak, K BiH € HacmpaBmi. A Ha KiHemb TekcT QyHKIii main()
JaHOI MPOTpPaMH|, IO BiAKPUBAETHCS IMEPETIKOM IPOTOTHINIB BHU3HAUYCHIX
HAMH (QYHKIIN:

/* rTomoBHa mnporpama */
#include <stdio.h>
void rcomment (int c);
void in_comment (void) ;
void echo_quote (int c);
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main ()
{
int ¢,d;
while ((c=getchar()) !=EOF)
rcomment (c) ;
return 0O;

IIporpama 3aBepiyeThbesi, KOMU getchar() TOBEPTae CHUMBOJ KiHIIS
¢aiiny. Lle OyB THIOBMII BHNAJOK TPOCKTYBaHHS MpOrpaMu i3
3aCTOCYBaHHSAM (DYHKIIOHAJIBHOTO TTiIXOTY.

1.16.4 OyHKUIT i3 3MIHHUM YucriOM napamMempie

Iakomu y ¢yHkuii morpiOHO mepenaTu aesike 4HCIO (DIKCOBAaHHMX
rapamMeTpiB Ta HEBU3HAYCHE YHCIIO JOJIATKOBHX. B IIbOMy BHITIaJIKy OIHC
¢byHKLii Oyae MaTu BUTIISIA :

™M iM’s_pyHKLii(CcnMcok napameTpis, ...)

CImmCcoK apryMeHTIB BKITIOYAa€ B ce0O¢ CKIHUCHHE YMCIO O00OB’SI3KOBHX
napamerpiB (1efl cICOK He MO)Ke OyTH HOpPOXHIM), IICIS SIKOTO Ha MICI
HEBM3HAYEHOI'0 4YWCila MapaMeTpiB CTaBUTHCS TpW Kpamku. st pobotu 3
UMY apamerpamu y daiini stdarg/h BusHavenwnit Tun cricky va_list 1 Tpu
MakKpocu: va_start, va_arg, va_end.

Makxpoc va_start Ma€ CHHTaKCHUC :
void va_start(va_list ap, lastfix)

Le#t makpoc mounHae poOOTYy 31 CIIMCKOM, BCTAHOBIIOIOYH HOTO
MOKa)KYHUK ap Ha TEPLINil apryMEHT 31 CIIUCKY apryMEHTIB 3 HeBU3HAYCHHM
YHCIIOM.

Makpoc va_arg Ma€e CHHTaKCHUC :

void va_arg(va_list ap, type)

Le#t Makpoc moBepTae 3HAYCHHS HACTYIHOTO (Y€PrOBOT0) apryMEHTy 3i
criucky. Ilepen BUKINKOM va_arg 3HaYCHHS ap TOBUHHE OyTH BCTaHOBJICHE

BUKIIMKOM va_start abo va arg. KoxHuil BUKIUK va arg TepeBOIUTHh
MOKaKYHMK Ha HACTYITHUH apryMeHT.

Maxpoc va_end Ma€e CHHTaKCHUC :
void va_end(va_list ap)

Januit Makpoc 3aBepiirye poOoTy 31 CIIUCKOM, 3BUIBHSIIOUHU I1aM’SITh.
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#include <stdio.h>
#include <stdarg.h>

void sum(char *msg, ...)

{
int total = 0;
va_list ap;

int arg;

va_start(ap, msg);

while ((arg = va_arg(ap,int)) != 0)
{

total += arg;

}
printf (msg, total);
va_end(ap) ;

}

int main(void)

{
sum("Cyma 1+2+3+4 piBma %d\n", 1,2,3,4,0);
return O;

1.16.5 PekypcusHi pyHKyii

Pexypcia — ne cnoci6 opranizaiii 00YHCIIOBAJIBHOIO IIpOLECY, NMPH
sIKOMY (DYHKIIsI B X0/l BUKOHaHHS OIEPaTOpPiB 3BEPTAETHCS cama o cele.

OyHKIiS HA3UBAETBCS PEeKYPCU6HO0, SKIIO M 4ac 11 BHKOHAHHS
MOXJIMBHH TOBTOPHUH I BUKIHMK O€3MOcepeqHbO (NPsSMHUI BHKIHK) abo
[OUITXOM BUKJIMKY 1HIIOI (YHKIi{, B sIKiii MICTUTBCA 3BEpTaHHA IO Hel
(HeTpsAMHUI BUKITHUK).

Ipsmoio (6e3TOCEPEHBOI0) peKypcicio HA3UBAETHCS PEKYpPCist, MpH
SIKiHT BCcepeuHi Tia qesKol (PYHKINI MiCTUTBCS BUKIIHK Ti€l K (QyHKIII.

void fn(int i) {

/* ... %/
fn(i);
/* ... %/

Henpsimolo  pekypcielo  Ha3HBa€ThCsl  PEKypCis, IO  3AIHCHIOE
PEeKYpCUBHHI BUKIUK (PYHKINT IUISXOM JIAHIIOTa BUKJIUKIB 1HITUX (QYHKILIH.
[pu upomy BCi GYHKIIT JaHIEora, M0 3AIUCHIOITh PEKYPCiI0, BBAKAIOTHCS
TaKOXK PEKyPCUBHUMIL.
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fnC

A 4

fnB

A 4

—P> fnA

Puc. 1.21. Henpsama pekypcis

void fnA(int i) ;
void £fnB(int i) ;
void £nC(int i) ;
void fnA(int i) {

/* ... */
fnB (i) ;
/* ... */

}

void fnB(int i) {
/* ... */
fnC (i) ;
/* ... */

}

void £nC(int i) {
/* ... */
fnA(i);
/* ... */

}

Sxmo ¢yHKIiS BUKINKAae cama cebe, TO B CTEKY CTBOPIOETHCS KOIIis
3Ha4eHb ii mapamerpiB, K 1 IPH BUKIMKY 3BHYaiHOI (yHKIi, micas doro
YHpaBIiHHS TepenaeTbes nepuioMy onepatopy ¢yHkuii. [Ipu moBTopHOMY
BUKITUKY LIeii POLIeC OBTOPHOETHCS.

B sxocTi mpukiagy po3risHeMo (QYHKII0, 0 PEKyPCHBHO OOUHCITIOE
¢dakropian. Sk BimoMo, 3Ha4deHHSA (akTopiada OOYHCIIOETHCS 3a
dopmymoro: nl=n-(n-1)-(n—-2)-...-1 , mpuaomy 1=1 i 0'=1
dakTopian TaKOXK MOXKHa OOYHCIHTH 3a  JIONMOMOTOI0  IIPOCTOTO
pekypenTtHOrO criBBigHomenns N'=n-(N—21)!. Jns imoctpartii pekypcii
CKOPHCTAEMOCS CaMe [IUM CITiBB1THOIICHHSIM.

#include<stdio.h>

#include<conio.h>
double fact(int n)

{
if (n<=1l) return 1;
return (fact(n-1)*n);
}

void main()
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int n;

double value;

clrscr();

printf ("N=") ;

scanf ("%d", &n) ;

value=fact(n) ;

printf ("%d! = $.50g",n,value) ;
getch() ;

Poboty pexypcuBHoi GyHKIIT fact() po3risHeMo Ha npHKiIag N=6! 3a
PEKYpeHTHUM CHiBBifHOmEHHsIM : 6!=5-6 . Takum uwHOM, 1100
obumrcnuty 6! MM croyaTtky MoBHMHHI oOumcnuti 5!.  BukopucroByroun
CITIIBBIJHOIIEHHS, MaeMmo, 1o 5!= 4.5, 100T0 HEOOXiAHO BU3HAUMUTH 4!.
[IponoB:xyroun nporec, OTpUMaeMo :

1). 6=5l6 2).5!=4.5 3). 4=314 4). 31=2.3 5). 21=12
6). 1=1

B kpoxkax 1-5 3aBeprreHHs1 004YMCIICHHS! KOKHUI pa3 BiJKIAIa€ThCs, a
mocTHid KpoK € Kimo4oBMM. OTpuMaHe 3HAYEHHS, SKE BHM3HAYAETHCS
Oe3rocepeIHbo, a He K (haKTopiall IHIIOro Yncia. BixnoBiaHo, Mu MoXxeMo
TIOBEPHYTUCS Bix 6-0ro KpokKy a0 1-0ro, IOCHiZOBHO BHKOPHCTOBYIOUH
3HAYEHHS :

6).1l1=1 5).21=2 4).3!=6 3).41=24 2).5!=120 1).6!=720

BaxnuBuMm 1 po3yMiHHS inmei pekypcii € Te, m0 B PEKypCHBHHX
(yHKIISIX MOXKHA BUIIUTATH JIBi cepii KPOKIB.

[epmra cepist — me Kpoku pekypcugHoco 3aHypeHHs QyHKYii B caMmy
cede M0 TUX IIip, TOKH BHOpaHWI MapaMeTp HE IOCSITHE TPaHMIHOTO
3Ha4yeHHA. Llg BakiaWBa BHMOTa 3aBKAM TOBMHHA BHKOHYBATHCS, 100
(yHKIS HE CTBOpWIA HECKIHUCHHY IOCIHIOBHICTh BHKIIMKIB caMoi ceoe.
KinbKkicTh TaKMX KPOKIB HA3UBAETHCS TIMOMHOIO PEKYPCii.

Hdpyra cepist — 1€ Kpoku peKypcusHozo 6uxody A0 THX Tip, IOKH
BUOpaHHMII MapaMeTp He IOCATHE MOYATKOBOrO 3Ha4YeHH:. BoHa, sk mpaBuiio
3a0e3medye OTPUMaHHS MPOMIKHUX 1 KiHIIEBUX Pe3yIbTaTiB.

1.16.6 lNokakyuku Ha pyHKUiT

Sk 3ragyBasocs paniine, Ha QyHKIiO, K 1 Ha iU 00’ ekt MoBu Ci
MO)KHA CTBOPUTH HOKa)X4YHK.
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float (*func) (float a, float b); /* mokaxxyuk Ha QYHKILIO, [0
npuiiMae nBa napamerpu tumy float i moBeprae 3HaUEHHS
tumy float  */

[Nokaxkunkn Ha (YHKLII MIMPOKO BHKOPHUCTOBYETHCS VISl Tepeaadi
(YHKLIH K TapaMeTpiB iHIUM QyHKITISM.

3a 03HaYeHHSM MOKa)KYMK Ha (PYHKIIIO0 MICTUTPH aJpecy Nepuoro Oaiira
abo cioBa BUKOHyBaHOro Koxny ¢ynkmii. Hajg nmokaxunkamu Ha (DyHKIiO
3a00poHeHi apupMeTHYHI orneparii.

PosrissHEMO MpHKIIA, 10 MiCTHTh TPyOY TIOMIUIKY, CIIPOOY MpaIffoBaTH
3 HETIPOIHIIiaTi30BaHUM MOKAXIAKOM.
#include<stdio.h>
#include<conio.h>
void main(void)
{
void (*efct) (char *s); /[* 3minHili-mokaxxuuky Buainena OIl, ane
efct e mictuth 3Hauenns aapecu Ol s GyHKIT */
efct ("Error") ; [* rpyba mommika — cripoba MpawroBaTH 3
HelHImiaai30BaHUM [TOKKIUKOM*/

st Toro, mo6 MoxHA 0yJI0 BUKOPHUCTOBYBATH ITOKXYUK Ha (PYHKIIIIO
MOTPIOHO CIIOYAaTKy NPHUCBOITH HOMY 3HA4YeHHA aapecH IaM’ sTi, e
posTamoBaHa (hyHKIIS, SIK 11€ 3pO0JICHO B HACTYITHOMY ITPUKIIAI].

#include<stdio.h>
#include<conio.h>
void print(char *s)
{

puts(s) ;
}

void main (void)
{

void (*efct) (char *s);
efct=g&print; [* efct=print */
(*efct) ("Function Print!"); /* efct("Function Print!"); */

Hus  orpumaHHs 3Ha4eHHs ajpecd  (QyHKOii  HEOOOB’S3KOBO
BUKOPHCTOBYBaTH omnepanito &. ToMmy HacTymHi NpUCBOIOBaHHS OymyTh
MaTH OJHAKOBUH pe3y/bTar :

1) . efct=&print;

2) . efct=print;
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Omnepailisi po3iMEHYBaHHS TOKaKYMKa Ha (QYHKIIO * Takox €
HE00O0B’ I3KOBOIO.

1). (*efct) ("Function Print!");
2) . efct("Function Print!");

IMokaxkunkam Ha (YHKI[T MOXKHA TIPHCBOKOBATH aJPECU CTAHIAPTHHX
6i0ioTeyHnX (PYHKIIHN.

#include<stdio.h>
#include<conio.h>
#include<math.h>

void main (void)
{
double (*fn) (double x);
float y,x=1;
fn=sin;
y=£fn(x);
printf ("sin(%g)==%g\n",x,y);
fn=cos;
y=£fn(x);
printf ("cos (%g)==%g\n",x,y);

IMokaxxunkn Ha (HYHKIIT MOXKYTh TAKOX BHCTYNATH B SIKOCTI apTyMEHTIB
(byHKIIH.

#include<stdio.h>
#include<conio.h>
#include<math.h>

double fn(double (*pfn) (double x) ,double x)

{
double y=pfn (x) ;
printf ("y==%g\n",y);
return y;

}

double sin_cos (double x)

{

return sin(x) *cos(x) ;

}
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void main(void)

{
fn(sin,1);
fn(&cos,1) ;
fn(&sin_cos,1);
}

1.16.7 Knacu nam’smi

Bynp-sika 3MiHHa Ta QyHKLIsS, onvcana y nporpamMi Ha Ci, HAJIKHUTH 10
KOHKPETHOrO Kjacy mam’siTi, 0 BM3Ha4Yae 4ac ii iCHyBaHHS Ta 00JacTh
BHIUMOCTI. Yac icHysanHs 3MiHHOI — TIE TIEPIOJ, MIPOTATOM SIKOTO 3MiHHA
icHye B mam’sTi, a obaacmb euoumocmi (00macTh mii) — Iie YacTHHA
IporpamH, B sIKiii 3MiHHa MOYK€ BUKOPHUCTOBYBATHCSI.

B mosi Ci icHye yotnpu cnerudikaTtopy Kiacy mam siTi: auto, register,
extern 1 static.

Tabnuua 1.17. ObnacTb Aii Ta Yyac icHyBaHHS
3MiHHUX Pi3HMX KNaciB nam’aTi

Knac nam’ami Kmosose Yac icHysaHHsi | Obnacmb Oif
€/1080
ABTOMaTUYHUN auto TMMYacoBO 6ok
PerictpoBun register TMM4acoBO 6ok
CTaTnyHWI NOKanbHWNI static NocTiHO 6ok
CratuyHui rmobanbHum | static NOCTIAHO dann
30BHiLWLHIN extern NOCTINHO nporpama

Krnac mam’sti it GyHKIT 3aBXIH external, SKio meper ii onmcoM He
CTOITh crnemudikaTop static. Kimac mam’sTi KOHKpPETHOI 3MIHHOI 3aJIeKUTh
a00 BiJ MicIls pO3TallyBaHHSA i OnmCy, a00 3aJa€ThCS SBHO 32 JOTIOMOTOI0
CHEIiaTbHOrO crenudikaTopy KiIacy mam’sTi, 0 PO3TAIIOBYETHCS TIEper
ormucoMm ¢yHKMii. Yci 3minHI Ci MOKHA BiTHECTH IO OJHOTO 3 HACTYITHHX
KJIaCiB IaM ATi:

1) auto (aBTOMaTHYHA, JIOKAJIHHA)

KirouoBe CloOBO auto BUKOPUCTOBYEThCS pinko. Koxkna 3miHHa,
onucana B Timi (yHkuii (B cepenuHi 050Ky), 0OMexeHOro (irypHUMH
JY)KKaMH, BiJHOCHUTHCS 10 KJacy HaMm’siTi aBTOMAaTHYHUX (JIOKaJbHUX)
3MiHHHUX!
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int anyfunc(void)

{
char item;

OOnactp il JIOKaJbHOI 3MIHHOI ifem TIOIIMPIOETHCS JIMIIE Ha OJIOK, B
SIKOMY BOHa OrojiorieHa. [Iam’siTh BiIBOAUTHCS i 3MiHHY TAHAMIYHO, ITiJ|
Yac BUKOHAHHS MPOrPaMU MPU BXOJI Y OJIOK, B SKOMY OITUCAHA BiIIOBiIHA
3MiHHa. JIokanbHa 3MiHHA TUMYacOBO 30€piraeTbesi B CTEKY, KOJIHM (YHKILS
rovrHae cBoto podory. Ilicist 3akiHueHHs podoTn (hyHKii, a00 mpu BUXOI
3 OJIOKY 3HUIIYE BHIIICHY CTCKOBY T1aM’SITh, BIIKAIA0OUU 32 HEOOXIHICTIO
BCi 30epeXeHi 3MiHHI, TOOTO MPH BUXOAL 3 OJIOKY HaM’sTh, BiJBEICHA ITiJ|
yci HOro aBTOMATHYHI 3MiHHI, aBTOMAaTHYHO 3BIIBHAETHCA (3BimcH U
TepMiH — automatic). 3 Ui€i npuUYMHKU AeKiTbKa (QyHKLiH Ge3KOHQIIKTHO
MOXYTh OrOJOIIYBaTH JIOKJIbHI 3MiHHI 3 1IEHTUYHMMH iMeHamMH (e
HaliacTime OyBae 3 iIMEHAMH JYWIGHHUKIB IIUKIIB, 1HIEKCIB MAaCHBIB
TOIIO).

OTtxe, 007MacTh BUAMMOCTI TAaKOl 3MIHHOI PO3MOYMHAETHCS 3 MicIs il
ONNCY 1 3aKIHYYETHCS B KiHII OJIOKY, B SIKOMY 3MiHHa omucaHa. JlocTym 10
TaKUX 3MIHHHUX 13 30BHIIIHBOTO OJIOKY HEMOKIIBHHA.

3acTocyBaHHS aBTOMATHYHHUX 3MIHHUX B JIOKQJIFHUX OJIOKAaxX JO3BOJISIE
HaOMIKaTH ONMC TaKWX 3MIHHHX /IO MicIll iX posramryBaHHS. Hactymamit
TIPUKIIAJ] JEMOHCTPYE ONMC aBTOMATHYHHUX 3MIHHUX B CepeinHi OJIOKy:

#include <stdio.h>
void main()

{

printf (“\n Braxommumocst B main().”);

{
int i;
for(i=10;i>0;i--)
printf (“\n%d”,i);
printf (“\n”) ;

2) register (pezicmpoea)

et  crnemmdikatop  MOXE  BUKOPUCTOBYBATHCS — JIMINE IS
ABTOMATUYHHUX 3MIHHHUX a0o0 it (opmanbHuX mapamerpiB QyHKiil. Bin
BKa3ye KOMIIIATOPY Ha Te, 10 KOPHCTyBay 0aka€ pO3MICTUTH 3MiHHY HE B
ONEpaTUBHIM TaM’sTi, a Ha OJHOMY 3 IIBWJAKOMIIOYUX PETICTpIiB
KOMIT FOTEpY, BiJl 4Or0 MpOrpaMa BUKOHYBATUMEThCS OUIBII e(eKTHBHIIIIE.
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3BICHO, IIC CTOCYETHCS MEPII 32 BCE CAME TUX 3MIHHUX, 3BEPTAHHS 1O SIKMX
y (yHKIIi BUKOHYBATHMEThCS Haiyacrime. Ha mnpaktuii Ha med Tum
3MIHHMX HaKJIaJaloThCs JIesKi OOMEXKEHHs, IO BiJ0OpakaloTh peabHi
MOXKJIMBOCTI ~KOHKpPETHOI MAIIMHK. Y BHNAAKy HAUIMIIKOBHX Ta
HEJIOIyCTUMHUX ONKUCIB MOJIOHHH crienudiKaTop MpocTO iIrHOPYETHCS.

3) extern (30BHiIIHS, T7I00aTbHA)

Bynp-sika 3miHHA, ommcanHa He B TuUli QyHKmii (6e3 crenudikaTopy
KJIacy mam’sTi), 110 3aMOBYYBAaHHIO BiJTHOCUTBHCS 110 extern - 3MiHHHX (200
r00aJbHUX 3MIHHHX). [moOanmpHi  3MiHHI  TPOJOBXKYIOTH  iCHYBAaTH
MIPOTSTOM YCHOT'O JKUTTEBOTO IIMKITY IPOrpaMH. SIKIIO0 KOPUCTYBay HE BKaXKe
iHiI[ilOBaHE 3HAYCHHS TaKUM 3MIHHUM, iM Oyje MPHCBOEHO IMOYATKOBE
Hy/IbOBE  3HaueHHs. Haifyacrimme  OroNIOIIEHHS  TakUX  3MIHHHX
PO3TalIOBYEThCs Oe3mocepentbo nepen main():

/*filel.c*/
#include <stdio.h>
int globalvar;
main ()

{

/* operators */

Bynp-siki oneparopu y Oymb-sikiii ¢ynkmii ¢aiimy filel.c mMoxyTh
BHUKOHYBAaTH YHTaHHS Ta 3amuc 3MiHHOI globalvar. Ane me me He Bce!
BusiBnsieTscst, mo r100aibHI 3MIHHI 3aBXKIM 3aMIIAIOTHCS MiI KOHTPOJIEM
3aBaHTaKyBada IMPOTpamMy, IO 3IIHCHIOE 30ipKy MporpaMu i3 MHOXXHHH
obj-¢aitmiB. Came 3aBOSKA IOMY [0 3OBHIIIHIX 3MIHHHX MOMKJIHBHI
moctyrn 3 iHmmx Qaiorie. s Toro, abm Taxy 3MiHHY MOXHa Oymo O
BHUKOPHCTOBYBATH B iHIIOMY (paiiii, ciIix 3amaT cuenudikaTop extern:
/*file2.c*/

#include<stdio.h>
void main ()

{
extern globalvar;
printf (“globalvar : %$d”, globalvar) ;

Onuc extern globalvar, BKa3ye KOMIIISATOPY Ha Te, IO I 3MiHHA
BH3HAYEHA SIK 30BHIIIHS Ta ii OMUC 3HAXOMUTHCS 32 MEXKaMu JaHoro daiy.
VY naHoMy BUINAJIKy OMHUC exfern PO3TAIIOBAHUNA B cepeiuHi (QyHKINI, ToMy
Horo [iist BIUTUBAE TUIBKU HA JaHy (YHKIIIO. SIKIIO pO3MICTUTH HOrO 330BHI
Oyab-sikoi (yHKIIT, TO HOro Jisi MOMIMPUTBCS Ha Bech (ailm Bill TOYKH
OIIHCY.
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[ikaBo, sAKIO B cepeauHi OJOKYy OMMcaHa aBTOMATHYHA 3MiHHA, iM’s
SKOI CHIBIAaZa€e 3 iMEHEM IIO0AJbHOI 3MIHHOI, TO B CEpPEOUHI OJIOKY
robaibHa 3MiHHA MAacKYeThCs JIOKaabHOMO. lle O3Hawae, 110 B TakOMy
0JI011i BUIHOIO Oyze caMe aBTOMAaTHYHA, TOOTO JIOKaJIbHA 3MiHHA.

4) static (craTnyHa)

[IJo6 oOMEXHTH IOCTYNm J0 3MIHHHX, JO3BOJISIIOUM 30epertu ix
3HA4YEHHsS MDK BUKpUKaMH (YHKIIH, CIiJl OroJouIyBaTH IX CTATUYHHMHU.
CraTiyHa 3MiHHa MOXE OYyTH 6HympiuiHb0i0 a00 306HIUHbOIW. BHYTpIIIHI
CTaTHYHI 3MiHHI JIOKQJIBHI MO BiJJHOLIEHHIO JI0 OKpeMoi (yHKIii, MOoaiOHO
aBTOMAaTHUYHHM, ITPOTE Ha BiJMIiHY Bi/l OCTaHHIX MPOJOBXYIOTH ICHYBaTH, a
HE BHHHMKAIOTh Ta 3HMIIYIOTbCS MpH KOXHIM aktuBamii QyHkuii. Le
O3HaYae, 10 BHYTPIIIHI CTATHYHI 3MiHHI € BJIACHOIO, MTOCTIHHOIO TaM’STTIO
JUTst QYHKIT:
int funct(void)

{

static int value=20;

Komminarop Bigsene moctiiiHy obiacTh mam’sITi it 3MiHHOI value Ta
npoiHimianizye ii 3HaueHHs. Llg iHimiamizamiss HEe ITOBTOPIOBATHMETHCS
mopa3y npu aktuBamii ¢yHkmii. B momamemomy 3miHHa MaTHMeE Te
3HAYEHHs, SIKe BOHA OTpHMalia 0 3aBepIleHHi ii ocraHHBOI poboru. Cig
BI3HAUWTH, IO Taka 3MiHHa OyJe Ha3aBXIW INPUXOBAHOIO IS
3aBaHTaKyBada JaHOi mporpamu. ToMmy oOmacTb Ail CTAaTHYHMX 3MiHHHX
obMmexxeHa (pyHKIIi€IO, B AKiii BOHa Oyia oroiomicHa, a (YHKIi HE MalOTh
JOCTYITY 10 CTATHYHUX 3MiHHHX, OTOJIOMICHNX B 1HIMUX (DYHKITiSX.

30BHIMIHI cTaTHYHI 00’ €KTH BioMi B TOMY (paiimi, B SIKOMY OIHCaHi,
mpote B iHmMUX ¢aiinax BOHM HEBimoMi. TakuM YHWHOM, 3a0e3MedyeThest
cnoci® 00’€mHAHHA IaHWX Ta MAHIMYIIOIYN HUMH MiANPOTpaM TaKHM
YHHOM, IO iHII MiAMPOTpaMH Ta JaHi y OyAb-sSIKOMY BHUIIAJKy HE 3MOXYTh
KOH(ITIKTYyBaTH 3 HAMHU.

1.16.8 [Jlodamkoei moxnueocmi ¢hyHKyii main()
[otpibHO 3ayBaskuTH, MO (QYHKLIS main() MOXe SK IMOBEPTATH JEsSKe
3HAYEHHs B ONEpalliiiHy CUCTEMY, TaK 1 MPUIMAaTH MapaMeTpu.
TMn main(int argc, char* argv(], char *env(]) { /* ... */ }
Imena mapamerpiB MOXyThb MaTH Oyab-fKi Ha3BH, aje NPHHHATO

BUKOPHCTOBYBATH argc, argv Ta env. llepiuimii mapaMeTp argc MICTHTb Liie
YHCIIO apryMEHTIB KOMaHIHOIO psAKa, L0 TMOCUIaeThes (QyHKIIT main();
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argv — 1e MacuB Nokaxx4uukiB Ha paaku. Jns sepcii JOC argv/0] micTuth
MOBHUN TUISAX MPOrpaMu, 10 B JAHUA MOMEHT BUKOHYEThCS, argv[I] Ta
argv[2] BIANOBIIHO BKa3ye Ha MEPIUMHA Ta APYTHHA Micis iIMEHI Mporpamu
napamMeTpu KOMaHIHOTO psnka, argv/argc-1] BKazye Ha OCTaHHIH
aprym™meHr, argv/argc] mictute NULL.

env — ¢ MacUB IMOKAKYHMKIB HAa PSJAKH, MPUUOMY KOXKHHUH EIEMEHT
env[] wmictute psanoxk tuny ENVVAR=3nauenns. ENVVAR - ue iM’s
3MIHHOI CepeIOBHIIA.

MoxnuBo ans meprioro o3HaiomiieHHs 3 Ci ng iHdopmarls He €
000B’SI3KOBOIO, TIPOTE HE MOXKE HE 3aIliKaBUTH TMPHUKIA]] MPOTrPaMmH, IO
JEMOHCTPYE HAWMPOCTIIIMN [UIAX BUKOPUCTAHHSA apryMEHTIB, IO
nepenarothest GyHkii main():

/* BuKOpMCTaHHSI apryMeHTiB QyHkuii main() */
#include <stdio.h>
#include <stdlib.h>
void main(int argc, char *argv[], char *env[])
{
int i;
printf ("3ravenns argc = %d \n\n", argc);
printf ("B xoMaHmHOMYy psigKy MicTurecst $d nmapaMerpir \n",argc);
for (i=0; i<argc; i++)
printf (" argv[%d]: %s\n", i, argv[i]);
printf ("Cepegormue MicTuTes HacTynHi psigkm:\n");
for (i=0; env[i] !'= NULL; i++)
printf (" env[%d]: %s\n", i, env[i]);

OpraHizyeMO BHKOHAHHS TPOrpaMH 3 KOMAaHJHUM DSOKOM TaKHM
YHHOM:

C:> c:\tc\testargs.exe 1_st arg "2 arg " 3 4 "dummy" stop!

B pesynbraTi poboTH porpaMu BU OTPUMAETE TPHUOIN3HO HACTYITHE:
BrauernHst argc = 7
B KOMaHIHOMY PSIIKy MicTuThCcsE 7 napaMeTpibB
argv[0]: c:\tc\testargs.exe
argv[l]: 1_st_arg
argv[2]: 2_arg
argv[3]: 3
argv([4]: 4
argv[5]: dummy
argv[6]: stop!
CepepoBuile MicTuTeE HaCTyNHiLI paakm:
env[0] : COMSPEC=C:\COMMAND .COM
env[1l]: PROMPT=$p $g
env[2]: PATH=C:\SPRINT;C:\DOS;C:\TC
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MakcumanbHa 3arajgbHa JIOBXKMHA KOMAHIHOTO PsKa, BKIIOYAIOYH
npoOiK Ta iM’st camMol MporpaMmu, He MOXe NepeBulnyBaTH 128 cUMBOIIB,
o € DOS-o0MexeHHAM.

1.17 CknageHi oronolueHHsA

Ipocmi oconowenns B moBi Ci J03BOJNAIOTH BU3HAYATH MPOCTi 3MiHHI,
MacCHBH, MTOKKYUKY, PYHKIIT, CTPYKTYpH Ta 00’ €IHAHHSI.

B mHaiinpocrimomMy BHIanKy, SIKIIO OrOJOLIYETHCS IPOCTa 3MiHHA
0a30BOr0 THUIY, THUIY CTPYKTypH abo 00 eaHaHHs, iIeHTU(IKATOP
OIHCYETHCS THITY, IO 3aJIaHUi crerudikaliero THITy.

s OroyiomieHHs MAacHWBY 3HA4YCHb JESIKOro TUIly, (YHKIN, IO
MOBEPTA€ 3HAYCHHS JICSKOrO THUITY, a00 MOKAXYHMKAa Ha 3HAYCHHS JICTKOrO
TUIY, iJCHTHU(IKATOp JOMOBHIOETHCS BIAMOBITHO KBAJAPATHUMH IY)KKAMHU
[...] cipaBa, kpyriaumMu ayskkamu (... ) crpaBa abo 03HAKO MOKaKIMKA —
3ipoukoro (*) 3miBa.

Hacrynni npukiamy imrocTpyoTh HalnpocTinti GopmMu OroJomeHs :
int list[20]; /* macme list iz 20 uinmx sHauenr */
char *cp; /* mokaxumMk Cp Ha BHaueHHs Tuny char */

double func(); /* édymknis func(), WO noBepTae BHAYEHHS
muny double*/

CHUHTaKCHC OTOJONIECHHS :

[ knac_nam’ati] Tun igeHTudbikaTop [ = iHidianisaTop ] ;

OroomeHHst CKJIAAAI0ThCS 3 YOTUPHOX YACTHH :

1. HeoboB’s3K0BOTO crienudikaropa Kiacy mam ' ti (auto, register,

static, extern);

2. 6a30Boro TUIy a0 TUITy KOPUCTYBAYA;

3. OroJIomIYIOUOi YaCTHHH;

4. HeoOOB’SI3KOBOTO iHIMIaNI3aTOpA.

Ororomryroua YacTHHA B CBOIO YEpTy CKIIAJAETHCS 3 iIeHTHU(IKATOpPA 1,
MOXIIUBO, onepamopié ozonouenns. Haigacrime BHKOPHCTOBYIOTHCS
HACTYITHI onepaTopu oronomeHHs (Tadmums 1.18).

Ta6nuusa 1.18. ,OnepaTopyn OronoweHHs”

* NMOKaXX4MK npegikc
*const KOHCTaHTHUM MOKaXK4YNK npegikc
& nocunaHHs (agpeca) npegikc
[ Macus cydikc
() yHKLUIA cydikc
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CyikcHI orepaTopu OTOJIOIICHHS ,MIIHIIIE 3B’sI3aHI” 3 iM’sIM, HIX
npedikcHi. Tomy typename *str[]; o3Hauae MacUB MOKKYMKIB Ha ICSKI
00’€KTH, a JJsi BU3HAYEHHS THIIIB TaKHX 5K ,,IOKKYMK Ha (QYHKIIO”
HEOOXiHO BUKOPUCTOBYBATH JTyKKH.

Cxnaodene oconowenns — 1 i1eHTUdIKaTOp, IO JOMOBHEHNUH OlTbIIe
HIXK OJTHIEIO 03HAKOI0 MACHBY, MOKXKYKKA, a00 (BYHKIIII.

3 omHMM iIeHTH(IKATOPOM MOXKHA CTBOPHTH MHOXHHY Pi3HHX
KOMOIHaLiil 03HAK TUITy MacHB, MOKaX4YUK abo QyHkuis. [Ipudomy, neski
KOMOiHaIi HenpuycThMi. Hampukiian, MacuB HE MOXE MICTUTH B SKOCTI
€JIEMEHTIB (DYHKIIiF0, a (PYHKIIiS HE MOXKE TIOBEPTATH MACHB 200 (YHKITiTO.

[lpn iHTepmperamii CKJIaJeHUX OrOJOIIEHb CHOYATKy PpO3MIISAAIOTh
KBaJpaTHI 1 KpyrJi Oy)KKH, 1[0 PO3TAIllOBaHi CIipaBa Bix igeHTH(iKaTOpa.
KBagpatHi 1 Kpyrai JyKKH MaroTh OJHAKOBHH mpiopurer. BoHuM
IHTEpIIPETYIOThCs 371iBa HarmpaBo. [licis HUX pO3IIISNAIOTHCS 31pOYKH, IO
posramoBaHi  3imiBa  Big  igeHTH¢ikaTopa.  Cremmdikamis — THITY
PO3TIISIAETBCSI Ha OCTAaHHBOMY €Tamli, INCIs TOro, SIK BCE CKIIaJICHE
OTOJIOIICHHS TIPOIHTEPIPETOBAHE.

Kpyrmi  myXku MOXYTh TakoX BHKOPHCTOBYBATHCS [UISI 3MiHH
ICHYyIOWOTO 10 3aMOBYYBAHHIO TIOpSIIKY I1HTEpHpeTamii OroJomeHHS.
Hanpuxnan :

int *func(); /*byHkuist, mo noBepTae HmOKaXYMK Ha int */
int (*func) () ;/*nokxaxumk Ha byHkuio, mo noBeprae int */

Aneopumm inmepnpemayii cKia0eHux 02010UeHbs

1. 3naiity igeHTHdiKaTOp (SKMIO IX MEKiNBbKa, TO HEOOXiTHO IMOYATH 3
TOTO, SKWH 3HAXOAWTH ONIDKYEe OO ,,CePemuHHM’  CKIIAJCHOTO
OTOJIOIICHHS ).

2. TlopuBHUTHCS BIPABO :

e SIxmio crpaBa po3TamoBaHa BigKpHUBarOda KPyria Iy)KKa — TOMI IIe
(GyHKISA, a BHpa3, M0 PO3TAIOBAHUN MIXK II€I0 BiIKPUBAIOYOIO
oyxkoro  ‘(C 1 BIONOBIOHOW il 3aKpPHBAOYOI0 IYXKKOIO ©)’
HEOOXiIHO IHTEPIPETYBATH 5K MapaMeTpH (PYHKIII].

e JSIxmio cmpaBa CTOITh BiKpHBaro4da KBaJpaTHa Ay)KKa ‘[* — Tomi IIe
MacuB i BHpa3 MDK BiAMOBITHUMH KBAJPATHUMH IyXKamu |...]
HEOoOXiJTHO IHTEePIPETYBATH K PO3MIp MacuBy. [Ipumimxa : SIKIIO
MacuB 0araTOBUMIPHHIA, TO 3a IY)KKaMH |[...] pO3TalIOBYETHCS 1IIe
onHa abo AeKiIbKa cepiif KBaJpaTHUX JIYXKOK [...].

e Skmo Ha Oyab-SKOMY eTami iHTephperalii crpaBa 3yCTpi4a€eThest
3aKpHBarO4a Kpyria Ayxka ©)’, To HeoOXiJHO CHOYaTKy MOBHICTIO
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IPOBECTH 1HTEPIIPETALII0 BCEPENUHI JAHOI MTapH KPYIIIHX JYXKOK, a
HOTIM TIOMOBXHTH IHTEPIPETALlil0 CcHpaBa BiJ 3aKpUBalO4ol
KpYTJIOi AyXKHU ).
3. Skmo 3miBa BiJg TNPOIHTEPHPETOBAHOrO BHpa3zy pPO3TALIOBaHA
3ipoyka i :
e TIPOIHTEPIIPETOBaHWI BHpa3 € (yHKI€0, TO BOHA TIOBEPTAE
MOKaKYHK;

e TPOIHTEPIIPETOBaHMI BHpa3 € MacHBOM, TO KO)XKHHH €JIEMEHT
L[OTO MACUBY € MOKaKYMKOM;

e TIPOIHTEPIIPETOBaHWI BUpa3 He € Hi (YHKIIIO, Hi MacHBOM, TO
BHPA3 € MOKAKINKOM.

4. 3actocyBaTH ONHCaHi BUIIE MpaBmia (2-3 MyHKT aIrOpUTMYy) IIIE pas.
5. INpoinTeprperyBaty crenudikaiio TUITy JaHHX.
Tpuxnao inmepnpemayii CK1a0eHUX 020I0WEHD :
char *(*(*var)(char arr[100]))[100];

TWT%T

7 6421
Puc. 1.22. Mopsagok iHTepnpeTau,iT CKMaZHOro OrofoLleHHs

1. TInmenrudixatop var OroJioeHuii sk

N

TIOKa)>X4MK Ha

w

¢yHKIIO, MO TpuilMae B SKOCTI apryMEHTYy MacWB i3 CTa
3Ha4YeHb THITy char i moBepTae

ITOKAKYHK Ha
MAcCHB 13 CTa eJIEMCHTIB, KOKHUH 3 SKHX €

ITOKaA>XXYHUKOM Ha

N o gk

3Ha4YeHHS THITY char.

1.17.1 Onucu 3 modudhikamopamu

BuKopHCTaHHS B  OrOJNIOMICHHSX CHEiaJbHUX KIIOYOBHX  CIIiB
(MommdikaTopiB) 03BONSIOTH HATABaTH OTOJOMIEHHSAM  CIIEIaTBHOTO
3micty. [HpopMaris, siky HecyTh B 001 MOAN(IKATOPH, BUKOPUCTOBYIOTHCS
komrtiistopoM MoBu Ci B MpolLieci reHepyBaHHsI KOJLy.

PosrissneMo  mpaBwia  iHTeprperaimii  OroJOIIeHb, IO MICTATh
MoaudikaTopu const, volatile, cdecl, pascal, near, far, huge, interrupt.
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Momudikaropu cdecl, pascal, interrupt TOBHHHI PO3TAaLIOBYBATUCS
Oe3rocepeIHbO Tepes ieHTUhIKAaTOPOM.

Mogaudikaropu const, volatile, near, far, huge BIUIMBalOTH ab0 Ha
ineHTHdikaTOp, a00 Ha O3HAKY MOKaKYHKA (31pOYKy), IO pO3TalloBaHA
Oe3mocepeIHbO CrpaBa Bil MomudikaTopa. SIKIIO cripaBa po3TallOBaHUI
ineHTudikaTop, To MOAUQIKYEThCS THI 00’€KTa, IO IMEHYETHCS ITaHUM
ineHTHdikaTopoM. SIKIIO X cIpaBa po3TalloBaHa 3ipoyKka, TO L 3ipovKa
HpeNCTaBiIsge cOOOK TOKXKYMK Ha MoauGikoBaHMH TuI. TakuM YHHOM,
KOHCTPYKIIist

moaudikatop *

YUTAETHCS SIK ,,TTIOKAKIYUK HA MOTU(IKOBaHUH TUTT .

Hanpuxknapn,

int const *p; /* mokaxumk Ha uiny kKoHcTaHTy */
int *const p; /* KOHCTAHTHMI NOKAXYMK Ha BEJIMUMHY TUILY
int */

Mopudikaropu tuy const 1 volatile MOXyTh TaKOXX pO3TaIIOBYBATHCS
1 mepen crenudikaliero THITy.

B TC Buxopucranns moaudikatopis near, far, huge odMexeHe: BOHH
MOXYTh OYyTH 3amvicaHi TUIBKH niepe]] ineHTrudikaTopoM QyHKIii abo nmepen
03HAKOIO TIOKa)KYHUKA (31pOUKOI0).

JomyckaeTrcst O1TbIIe 0MHOTO MOoHdikaTopa st OHOTo 00’ ekTa (abo
eJleMEHTa OroJIOIIeHHs). B HactymHomy mnpuknami Tvn QyHKII func
MOMUQIKYyeEThCS OIHOYACHO CICHiaJbHUMHU KIIOUOBHMHU CJIOBaMHU far 1
pascal. Tlopsamok KIIOYOBHX CIIB HEBAXKIUBHUHA, TOOTO KOMOiHAIii far
pascal 1 pascal far MaroT OTHAKOBHIA 3MICT.

int far * pascal far func();

Tun 3Ha4YeHHs, MO MOBEPTAETHCS (PYHKIIEIO func, TPENCTaBise coO0k0
MOK&)XYUK Ha 3HA4YEHHS THIy int. THN LUX 3Ha4eHb MOIM(IKOBaHUH
CHeIiaTbHUM KITFOUOBHM CIIOBOM far.

Sk 1 3BU9aifHO, B OTOJOIICHHI MOXKYTh OyTH BUKOPHUCTaHI KPYTIIi TyXKKH
JUTSA 3MiHH TOPSIKY HOro iHTepIpeTanii.

char far * (far *getint) (int far *);

BN

7 2 1 3 5 4

Puc. 1.23. MNopsagok iHTepripeTadii CKnagHOro orosioweHHs 3
Moamdikatopamm
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B naHoMy mpukiaai HaBelEHE OrOJIONICHHS 3 Pi3HUMHU BapiaHTaMH
posrairyBaHHsi Monudikaropa far. BpaxoByrouu NpaBHIIO, BiJIIOBiIHO IO
SKOr0 MOAU(IKaTOp BIUIMBAE€ HA €JIEMEHT OrOJIOUICHHS, PO3TAllOBaHUI
ClpaBa BiJ HHOIO, MOXKHA IHTEPIPETYBaTH 1€ OrOJOUICHHS HACTYITHUM
YHHOM.

InenTudikarop getint OroNOMICHUN SIK
MTOKXXYHK Ha far

¢yHKLi0, 0 pUiMae

OITUH apTyMEHT, SKUH € TTOKaXYUKOM Ha far
3HAYCHHS TUILY int

1 IOBEpTaE MOKAXKYMUK HA far

NogkcowbdpE

3HAYEHHs THITY char

1.17.2 Modudpikamopu const i volatile

IIpo momudikarop const #imua moBa B posmimi 1.2.3.”KoncranTtn”.
Mopudikarop const He NOIyCKae SBHOTO IIPHCBOIOBAHHS 3MiHHIN abo
IHIONX JAif, 110 MOXYTh BIUIMHYTH Ha 3MiHy ii 3Ha4eHHS, TaKHX SK
BHUKOHAHHS OIleparii IHKpeMEHTY 1 AeKpeMeHTY. 3HaU€HHs MOKa)KYMKa, 10
OTOJIOIICHNH 3 MOIU]IKATOPOM const, He MOXKe OyTH 3MIHEHHM, Ha BiIMiHY
BiJI 3HAUECHHS 00’ €KTa, Ha SIKUI BiH BKa3ye€.

Monudikaropu volatile 1 const TPOTHIEKHI 32 3MICTOM.

Monudikarop volatile Bkazye Ha Te, 110 3HAUYEHHS 3MIHHOI MOXKe OyTH
3MIHEHHUM; aJie He TUTBKH Oe3I0cepeTHhO MPOrpaMolo, a TAKOXK 1 30BHIIIHIM
BIUIMBOM (HANPUKIAJ, TPOrpaMor0 oOpoOKH TIepepuBaHb, abo, SKIIO
3MiHHA BIiJIIOBia€ IOPTY BBEACHHS/BUBEIACHHSI, OOMIHOM i3 30BHIIIHIM
pucTpoeM). OromomeHHsT 00’ €kTa 3 MOTU(IKaTOpoM volatile monepemkye
kommissTop MoBH Ci, 9OT0 HE CITiJ| pOOUTH

MOXIIUBIM TaKkoX € OIHOYACHE BHUKOPHCTAHHS B OrOJIOIICHHI
MonudikaTopiB const i volatile. 1le o3Havae, 1m0 3HAYEHHS 3MIiHHOI HE
MOKe MOAH(DIKYBATHCS TIPOrPaMoIo, alie MiATa€ThCs 30BHIITHBOMY BIUIHBY.

Sxmo 3 momudikaropom const abo volatile oronomyeTbcs 3MiHHA
CKJIA[ICHOTO THITy, TO Aisi Momu(ikaTopa pPO3IOBCIOKYETHCS HA BCl HOro
CKJIaJIOB1 €JIEMEHTH.

Ipumimka. Tlpu BincyTHOCTI B OroyoiieHHi creuudikamii Tumy i
npucytHocTi Mosudikatopa const abo volatile MaeThCs Ha yBa3i THII int.
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Ipuxnaou:
float const pi=3.14159265;
const maxint=32767;
char *const str= “Jesikmiz psagok.”; [* MOKa)X4YMK-KOHCTaHTa */
char const *str2= ,Pamox”;/* MOKaXXYHK HA KOHCTAHTHUH PSIOK */

I3 BpaxyBaHHSAM HAaBCACHUX BHUIIEC OIr0JIOUICHL HaCTyl'[Hi ornepatopu
HCTIPUITYCTUMUMMH.

pi=3.0; [* mpUCBOIOBaHHS 3HAYCHHS KOHCTAHTI */

i=maxint--; /* 3MCHIICHHSI KOHCTaHTH */

str="Other string”; /* MPUCBOIOBaHH:] 3HAYCHHS KOHCTAHTI-
MOKaXYIUKY */

Onnak BukIHMK (yHKHIT strepy(str,”’String”); mpumycTUMuid, Tak sK B
JTAHOMY BHIQ/IKy 31 CHIOETHCS TIOCUMBOJILHE KOIIIIOBaHHS psi/ika B 00J1acTh
am’sITi, Ha SIKy BKa3ye TIOKa)KIHK.

AHAJIOTIYHO, SKIO TOKAXXYUK Ha THIT const TIPUCBOITH MOKAKIUKY Ha
TUN, BIiAMIHHUH BiJ const, TO dYepe3 OTPUMAHHWHA IMOKAKYHK MOXKHA
3TiMICHIOBATH TIPUCBOIOBAHHS.

1.17.3 Modudchikamopu cdecl i pascal

Pesynbratrom pobotm komminsitopa MoBu Ci € ¢aiin, mo MicTHTh
00’ exTHUI Koxt rporpamu. MDaiinu 3 00’€KTHUM KOJOM, IO OTPHMYIOTHCS B
pe3ynbpTaTi KOMIUIALI] BCiX (aiiiiB mporpamMu, KOMIIOHOBIIMK 00’€IHYE B
OWH (aidl BUKOHAHHSL.

[pu xomminsamii Bci T00aibHI iMCHTH(IKATOPU TPOrpamMu, TOOTO
iMeHa (DYHKIIIH i TIO0AFHUX 3MIHHHX, 30€epiratroTecs B 00 €KTHOMY KO i
BHUKOPHCTOBYIOTBCSI KOMIIOHOBIIIKOM B Tiporieci podotH. 1o 3aMoBuyBaHHIO
mi imeHTH(IKaTOPH 30€piraroThCs B CBOEMY IMOYATKOBOMY BHIIIAAL. Kpim
TOTO, B SIKOCTI MEPIIOTO CHMBOIY KOKHOTO 1IEeHTH(IKaTOpa KOMITLIISTOP
MoBH Ci 1oa€ CUMBOJ TTiKPECICHHS.

KoMIOHOBIIMK MO0 3aMOBYYBAHHIO PO3PI3HSAE BEMUKI Ta Majli JITEpH,
TOMY 1IeHTH(IKaTOpH, 10 BUKOPUCTOBYIOThCS B Pi3HHX (ailax mporpamu
JUIA IMEHYBaHHS OJHOTO 1 TOro camMoro o00’€KTa, TMOBHHHI ITOBHICTIO
CHiBHazaTH 3 TOYKH 30py sK opdorpadii, Tak i perictpiB mitep. s
3MIHCHEHHSI CHIBNAAIHHA 11eHTH(]IKATOPIB, 1110 BHKOPHCTOBYIOTHCS B
pi3HOMOBHUX (paiiyiaXx, BUKOPUCTOBYIOThCS Momudikaropu pascal i cdecl.

Bukopucranus momudikaropa pascal no inenrudikaTopa npu3BOIUTH
JI0 TOTO, IO IAeHTU(IKATOP MEPETBOPIOETHCS JI0 BEPXHBOIO PETICTPY 1 10
HBOTO HE JIOJAETHCS CMMBOMN MiakpeciieHHs. llei ineHTnudikatop He MOxe
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BUKOPUCTOBYBATHCS JUlsl IMEHyBaHHs B mporpami Ha MoBi Ci T700anb5HOro
00’€KTa, KUl BUKOPHCTOBYEThCS TaKOX B mporpami Ha moBi [lackanb. B
00’€KTHOMY KOJi, WIO 3reHepoBaHMd Kommiysitopom Mo Ci, 1 B
00’€KTHOMY KOAi, MIO 3reHepoBaHMW KoMHiIsATOpoM MOBH [lackaib,
ineHTudikarop Oyze npeacTaBleHUH 1JEHTHYHO.

Sxmo MomudikaTop pascal 3acTOCOBYEThCS N0  ineHTH(IKaTOpa
(yHKIIT, TO BiH 3/I1HCHIOE BIUTUB TAKOX 1 Ha Tepeaady apryMeHTIB (YHKIIIT.
3acuiiaHHs apryMeHTIB y CTeK 3JIHCHIOETBCS B I[bOMY BHIIAJKy HE B
00epHEHOMY TOpAAKY, SK MpUiHATO B KoMmmiistopax MoBu Ci, a B
MIPSIMOMY — TIEPLINM 3aCHIA€THCS B CTEK MEPILUIA apryMeHT.

OyHKIS TUMY pascal HE MOXE MaTH 3MIiHHE YHCIIO MapaMeTpiB, SIK,
Hanpuknan, Gyskuis printf().

Icnye me omun MomudikaTop, sKa MNPUCBOIOE BCIM (QYHKLISAM 1
MOKXXYMKaM Ha QyHKOII THn pascal. lle o3Hauyae, mo BOHH OymyTh
BHUKOPHCTOBYBATH IOCIIIZIOBHICTh BUKIIMKY, IO TpUHHATa B MOBi [lackais,
a ix imeHTH(dikaTOpn OyIyTh MOXJIMBHMH JUIS BHKIHMKY 3 IpOrpaMH Ha
[Mackani. [Ipu mpoMy MOXXHa cKazaTH, IO JesKi QYHKIIT 1 MOKa)KYMKH Ha
(yHKIIT BHUKOPHCTOBYIOTH BUKJIMKAIOUy MOCIIJIOBHICTh, NPUHHATY B MOBI
Ci, a ix ineHTH(}IKATOPH MAIOTh TPAIULIHHNI BUMIIAA I 11eHTH(]IKaTOPIB
moBH Ci. J]ns iporo iX orosomieHHs IOBUHHI MicTUTH MoaudikaTop cdecl.

1.17.4 Modudgbikamopu near, far, huge

i Mmommdikaropu 31 ICHIOIOTH BIUIMB Ha poOOTY 3 azipecaMu 00’ €KTIB.

Komminsarop moBu Ci 103BosIsie BUKOPUCTOBYBATH MPY KOMIIUIALIT OTHY
3 IEKUIBKOX MOZEIIEH mmam’sTi.

BukopucranHs Mofeni mam’ATi BHU3HAYa€ pPO3MIMICHHS IPOTrpaMu i
maanx B OIl, a Takox BHYTpimmHIA (opmar mokax4wkiB. OmHAK TpH
BHUKOPUCTaHHI OYIb-sIKOI MO TaM’SITi MOXKHA OTOJIOCHTH TMOKaXXYHK 3
(dopmaToM, IO BiNPI3HAETHCS BiA TPUHHATOrO 1O 3aMOBUYYBaHHIO. Lle
3MIACHIOETRCS 3a TOIOMOTOI0 MOTU(IKaTOpiB near, far i huge.

IMokaxunk Tumny near — 16-0ITOBMIA; U1l BU3HAYCHHSI agpecH 00’ e€KTa
BiH BHKOPHCTOBYE 3CYB BiIHOCHO MTOTOYHOT'O BMICTy CETMEHTHOIO PETiCTpY.
Jns mokakyMka THITy near IOCTyITHa TIaM AT OOMEXeHa pPo3MipoM
MOTOYHOr0 64-K17100aWTHOTO CETMEHTA JTaHUX.

[okaxuuk Tuny far — 32-0iTOBHIA; BIH MICTUTh SK aJpecy CErMeHTY,
tak 1 3cyB. [lpM BHKOpPHCTaHHI TOKaXYHKIB THUIy far TMPHUIIYCTUMI
3BEpHEHHSI O MaMm’siTi B Mexax |-merabaliTHOro ajpecHOro MpocTopy,
OJIHAK 3HAYEHHS TMOKAXKYMKA THUIY far HUKIIYHO 3MIHIOETHCS B Mexkax 64-
KiJIO0aHTHOTO CETMEHTY.
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[Mokaxxunk Ttuny huge — 32-OiTOBWIA; BIH TaKoX MICTHTh aJpecy
CErMEHTY 1 3CyB. 3HauyeHHsI MOKa)XUWKa THITy huge Moxke OyTH 3MiHEHE B
Mexax 1-merabartHoro azapecHoro mpocropy. B TC mokaxuuk huge
3aBKAU 30€piraeThCs B HOpMalli3oBaHOMY (OpMaTi.

1.17.5 Modudgbikamop interrupt

Mopudikarop interrupt NpU3HAYEHUH JUIS OTOJIOIIEHHS (DYHKUIN, 110
MPaIfOI0Th 3 BEKTOpaMH mepepuBaHb mpouecopy. s dyHkuii Tumy
interrupt TIpu KOMIIUTAIII T€HEPYETHCS JOJATKOBUH KOJA B TOYI BXOMY i
BUXOny 3 (yHKIIi, st 30epeKeHHs 1 BiJHOBJICHHS 3HAY€Hb PETICTPiB
mporecopa.

@OyHKIiT MepeprBaHp CIIiJi OrOJIONIYBATH 3 THUIIOM ITOBEPHEHHS Void.
Mopudikarop interrupt HEe MOXE BHUKOPHUCTOBYBATHCS CIUIBHO 3
MoaudikaTopamu near, far Ta huge.

1.18 OupeKkTuBM npenpouecopa

OOpoOka TporpaMu  MPEMPOIECOPOM  3TIHCHIOETBCA — Iepex il
kommiraniero. Ha mpomy erami  momepeqHboi  0OpOOKM  MOXYTh
BHKOHYBATHCS HACTYIHI Aii : BKIIOYEHHA y (aiii, 10 KOMIUTIOETHCS 1HIMX
(aiiniB, BU3HAYCHHS CHUMBOJIIYHMX KOHCTaHT 1 MAaKpoOCiB, BCTaHOBJICHHSI
PSKUMY YMOBHOI KOMITIJISIIi MPOrpaMy i yMOBHOTO BHKOHAHHS THUPEKTUB
npenporiecopa. JupexTnBamu Ha3MBaIOThCA 1HCTPYKIII mperporecopa. Bei
JVPEKTUBY NOBHHHI MMOYMHATHUCS 3 CUMBOITY #, TIepesl SIKUM B PSIIKY MOXYTh
PO3TaIIOBYBATHCS TIIBKU MPOOiTbHI CUMBOJIH.

Ipumimxa. Tlicna TUpEeKTHB Tpemporecopa Kpamka 3 KOMOKO He
CTaBUTHCSL.

1.18.1 JQupexkmuea #include

CuHTaKcuc :

#include “im’a_dhanna”

#include <iM’a_dpanna>

HupextnBa #include BHKOPUCTOBYETBCS ISl BKIIOYEHHS  KOIIii
BKazaHoro (aiina B Te MicLe mporpamu, Jie 3HaXOIUThCS LIS JUPEKTHBA.

PisHuns mix 1BoMa GopMamMu JUPEKTHUBHU MOJATa€ B METOMI MOILIYKY
npe nporecopoM (aiina, mo BKIoYaeThes. Ko iM’s Qaiina po3MilieHe B
»KYTOBUX” IyXKax < >, TO TIOCTiJOBHICTh TOLIYKY IIPEIpOLECcCOPOM
3aJaHoro (haina B KaTaJoraXx BH3HAYAE€ThCS BCTAHOBJICHUMH KaTaJOraMH
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BkioueHHs (include directories). SIkimo >k iM’st paiia 3aKiIFOUHE B JIAIKH,
TO TpENpolecop IIyKae B Mepuly uepry ¢aiin y moTo4Hid AupekTopii, a
HOTIM BXKE y KaTanorax BKJIIOYECHHS.

PoGora mmpextuBu #include 3BOOMTBCS TPAKTHYHO IO TOTO, MIO
qupektuBa #include mpuOupaeTbes, a Ha 1i Micle 3aHOCHUTHCS KOIIis
BKa3aHoro (haiinia.

Tekcr aiina, [0 BKIIOYAETBCS MOXKE MICTUTH  JTUPEKTUBHU
npenporeccopa, i aupektuBy #include 3okpema. lle o3Hawae, mio
mupektuBa  #include ™oxe Oyrn BkianeHoto. Jlomyctumuii  piBeHb
BKJIaICHOCTI JMpekTHBH #include 3anexuTh BiX KOHKpPETHOI pearizarii
KOMITLIATOPA.

#include <stdio.h> /* npuxmagmg 1*/
#include “defs.h” /* npuxnag 2*/

B mepmomy npuknazai y ronoBHUH Qaiin BKIOYaeTbes Qaii 3 iM M
stdio.h. KyToBi myXKH TOBIJOMJISIIOTH KOMITUIATOpPY, IIO TOMIyK (aiina
HEeoOXiHO 3/AIHCHIOBATH B JIMPEKTOPISIX, BKa3aHWX B KOMAHIHOMY DPSIIKY
KOMITUTALLT, & MOTIM B CTaHAAPTHHUX JTUPEKTOPISIX.

B npyromy npuxiani B roloBHHH (aiin BKIIOYaeThes (ain 3 iM M
defs.h. TlonBiliHi JamKkyW O3HAYalOTh, IO TPHM IOUIYKY (haiiia CrovyaTKy
MOBMHHA OYTH MEpEersiHyTa JUPEKTOPIs, 1110 MICTUTh OTOYHUH (aii.

B TC € Takox MOXKJIMBICTH 3a/1aBaTh iM’sI IUIAXY B AUpekTHBi #include
3a JOMOMOTOI0 iIMEHOBaHOiI KOHCTaHTH. SIKImo 3a cioBoM include cuimye
ineHTndiKaTop, TO Mperponecop nepepipsie, Yd He IMEHye BiH KOHCTAHTY
a00o MakpoBH3HAuUCHHA. SIKImI0 X 3a CIIOBOM include ciimye psmook, IIo
3aKIII0YEHMH B JIanKK a0o B KyToBi ayxku, To TC He Oyne mrykata B Hii
iM’s1 KOHCTaHTH.

#define myincl “c:\test\my.h”

#include myincl

1.18.2 Qupexkmuea #define

CuHTaKcHuc :

#define igpeHTMikaTOop TeKCT

#define ipeHTMdikaTop (CcnNUCOK_napameTpiB) TeKkCT

HupektuBa #define 3amiHsie BCi BXODKEHHS [denmugpixamopa 'y
nporpami Ha mekcm, WO CHiye B AUPEKTHBI 3a idenmuixamopom. e
MPOLIEC HA3UBAETHCS MAKPOIIIICTAHOBKOK. [denmugixamop 3aMiHIOETHCS
JHIIe B TOMY BHIAIKY, SKIIO BiH MPENCTaBIsi€e COOOI0 OKPEMY JIEKCEMY.
Hanpukian, sKiio ioenmughixamop € 9acTUHOIO psfka abo OLIbII JOBroro
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ineHTHdiKaTOpa, BiH HE 3aMIHIOETHCS. SIKINO 3a idenmughixamopom Climye
CIIMCOK MapaMeTpiB, TO JWPEKTHBA BHM3HAYA€ MAKPOBHM3HAYEHHS 3
napameTpamH.

Texcm mipencraBise co0OK HaOIp JIEKCeM, TaKUX SK KJIIOYOBI CIIOBA,
KOHCTaHTH, ifeHTU]ikatopu abo Bupazu. OmuH abo Oinblie NpoOUTHHUX
CMMBOJIIB IOBUHHI BIJIUIATH mekcm Bin  idenmucgpixamopa (abo
3aKJIFOYCHUX B IY)KKH MapameTpiB). SKIIO mexcm HE BMILLYEThCS B PSAKY,
TO BiH MOXe OyTH MPOJOBXKCHHH HAa HACTYMHOMY PSJKY; JUISL I[BOTO CIiJ
HabpaTH B KiHII psaka cHUMBON oOepHeHWi cremn \ i 3pasy 3a HHM
HATUCHYTH KiaBily Enter.

Texcm w™oxe Oyru omymeHuii. B takomy pasi Bci exk3eMIunsipu
idenmuchixamopa OyIyTh BIIyYEeHI 3 TEKCTy TIpOrpaMu. AJje cam
iIeHTU(IKaTOp PO3IIISAAETHCS SIK BU3HAYEHUH 1 NPU IEpEeBipli AMPEKTHBA
#if nae 3nauenns 1.

Cnucox napamempis, SKIIO BiH 3aJlaHUA, MICTHTh OIWH a00 OiibIe
ioenmugpixamopie, PpO3IUICHHX KOMaMH. IlOoenmugpixamopu B PIAKY
mapaMeTpiB MOBMHHI Bipi3HATHCS OOMH Bif omHOro. Ix o6macts i
oOMexxeHa MakpoBu3HaueHHsM. CHHCOK TapaMmeTpiB IOBHHEH OyTH
3aKJIIOYEHNN B KPYII AYXKKH. IMeHa (opManbHUX MapamerpiB y mekcmi
BiIMIYaIOTh MO3MIII1, B SIKi IOBUHHI OyTH MijcTaBieHi (paKTUYHI apryMeHTH
MaKpoBHKIHKY. KokHe iM’st (hopMaibHOTO mapaMeTpa MOXKe 3 SIBUTHCS B
TEKCTi JIOBIJIbHE YHCIIO Pas3iB.

B MakpoBUKINKY B 3a i0eHmu@ikamopom 3alnCyeThesl B KPYTIHX
Oy’KKaxX CHHCOK (paKTHYHHMX apryMeHTIiB, IIO BIiATIOBIAAIOTH (hOPMAIBHHUX
mapaMmerpaM i3 cnucky napamempis. Texcm  MOOU(DIKYETBCS MUITXOM
3aMiHH KOXXHOTO (POpManbHOTO TAapaMeTpa Ha BIAMOBINHUA (QaKkTHIHHN
mapamerp. Crucku (aKkTHYHUX TapaMeTpiB i (OpPMalbHUX IapaMmeTpiB
TMOBHMHHI MAaCTHUTH OJIHE 1 T€ XK YKCIIO EJIEMEHTIB.

Ipumimxa. He cmig TUTyraTH  TiICTaHOBKY  apryMEHTIB B
MaKpOBH3HAUYCHHSX 3 Tepenadeto mapamerpiB y ¢yrkmisx. [limcraHoBka B
MIPETIPOIIecCOPi HOCUTHh YUCTO TEKCTOBHU Xapakrtep. Hiskux oOumcieHs mpu
NIEPETBOPEHHI THITY IIPH LIbOMY HE BUKOHYETBCS.

Bumie Bjke TOBOPHIIOCS, IO MaKPOBHU3HAYCHHS MOXKE MICTHTH OinbIie
OIHOTO BXOJDKEHHS JAHOro (popMaibHOro mapamerpa. Skmio gpopmanbHHi
napamerp IMpeJCTaBlICHUI BUpa3oM 3 “nobiuHuM edexToM™ 1 el Bupas
Oy/e o0unCITIOBaTUCS OLIBIIE OJJHOTO Pa3y, pa3oM 3 HUM KOXHHUI pa3 Oyne
BUHHMKATH 1 “Tio0iuHuil edext”. Pe3ynbTar BUKOHAHHS B I[bOMY BHIAJKY
MOXe OyTH MOMHIIKOBUM.
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Beepenuni  mexcmy B gupekTBi  #define MOXYTh 3HAXOIUTHCS
BKJIQJICHI IMEHA IHIIMX MaKPOBH3HAYCHb 00 KOHCTAHT.

[Ticnst TOrO, SIK BUKOHAHA MaKpOITiICTAHOBKA, OTPUMAaHUH PSOK 3HOBY
HEPerJIsIacThCsl ISl MOLIYKY IHIIMX IMEH KOHCTaHT 1 MaKpOBH3HAa4€Hb.
[Ipu moBTOpHOMY TEperisiii He PO3TIINAEThCA IM’Sl paHille MpoBeAeHOT
MaKpOITiICTaHOBKU. TOMY TMpEKTHBA

#define a a

HE MPHU3BEJIE JI0 3a [UKIIOBAHHS MPEIpoIecopa.
Ipuknao 1 :

#define WIDTH 80

#define LENGTH (WIDTH+10)

B nanomy mpuknani imentudixarop WIDTH BuzHauaerbes sk 1mina
KoHCcTaHTa 13 3HadeHHssM 80, a imentudikatop LENGTH — sk Tekcr
(WIDTH+10). Koxxne Bxomxenns imentudikaropa LENGTH y nporpamy
O6yne 3amineno ©Ha TekcTr (WIDTH+10), sxuii micns po3mMpeHHS
inentngikaropa WIDTH mneperBoputecst Ha Bupa3 (80+10). dyxku
JIO3BOJISIFOTH YHUKHYTH ITOMIJIOK B OTIEpPaTOpax, MOAIOHNX HACTYITHOMY :

val=LENGTH*20;

[Ticnst 0OpoOKH ITporpamMu MPEnporecopoM TEKCT Halyne BUTIIALY :
val=(80+10) *20;

3HaveHHs, ke Oyne mnpucBoeHo 3MiHHIA val pise 1800. Ilpm
BiJICYTHOCTI Ty>KOK 3Ha4eHHs val Oyzne piBae 280.
val=80+10*20;

Ipuxnao 2 :

#define MAX(x,y) ((x)>(y))?(x):(y)

B nmanomy mpuxiani Bu3Ha4daeThesi MakpoBuzHadeHHS MAX. Koxne
BXOJDKEHHA ineHTHdikaTopa MAX B TekcTi mporpamu Oyzne 3aMiHEHO Ha
Bupa3 ((x)>(y))?(x):(y), B IKOMY 3aMicCTh (OpPMAITBHUX MapaMeTpiB X Ta y
M ICTaBISIOTECS (akTiyHi. Hanmpukinan, MakpoBUKIINK :

MAX(1,2)
3amiauThcs Ha Bupas ((1)>(2))?(1):(2).

1.18.3 Qupexkmuea #undef

CHUHTaKCHC :
#undef igeHTUdpikaTop
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Bu3HaueHHS CHMBOJIYHMX KOHCTAHT 1 MAaKpOCIiB MOXYTh OyTH
aHyJbOBaHI 32 JONOMOrOI0 JHpeKTUBH mpernpouecopa #undef. Takum
YMHOM, 00JIACTh il CHMBOJIIYHOI KOHCTaHTH a00 MAaKpOCy IOYHMHAETHCS 3
MicCIls X BU3HAUCHHS 1 3aKiHUYEThCS ABHUM iX aHYIIOBAHHIM JUPEKTUBOIO
#undef abo kinmem Qaiina.

[Micnst aHymroBaHHS ifeHTH(IKATOp MOXe OYTH 3HOBY BUKOPHCTaHMH
mupekTrBoro #define.

Tpuxnao :

#define WIDTH 80
/* .. */

#undef WIDTH

/* .. */

#define WIDTH 20

1.18.4 Qupexkmusu #if, #elif, #else, #endif

YMOBHa KOMNUIAMIS Jla€ MOMJIMBICTH TPOTpaMicTy KepyBaTH
BHUKOHAHHSM JIMPEKTHB Mperporecopa i KOMIUIAIIEI0 MPOrpaMHOro KOjy.
KokHa yMOoBHa  AWpekTHBa  Mpenporecopa  OOYHCIIOE — 3HAYCHHS
LIOYMCETBHOTO KOHCTAHTHOTO BHPasy.

YMoBHa aupekTHBa mpenporiecopa #if Oarato B YoMy CXoka Ha
oneparop if. Ii cuTaKCHC Mae BUTTIALA :

#if ymoBa

[ #elif ymoBa
|
[ #elif ymoBa
|
[ #else

#endif

YMoBa — 1ie MiIoYrcenbHri BUpa3. SKIo el Bupa3 noBepTae He HYIb
(ictuHHO), TO (pparMeHT KOy, IO PO3TANIOBAHHN MiX JUPEKTHBOMO #if i
mupexTrBo0 #endif, KommimioeThesa. SIKmO K BHpa3 TOBEpTaE HyIb
(xubHO), TO 1€l (parMeHT KOMy ITHOPYETBCSA 1 TPENPOIIECOPOM, i
KOMITUIITOPOM.

B ymoBax, OkpiM 3BHYAifHMX BHpa3iB, MOXXHAa BHKOPHUCTOBYBATH
KOHCTPYKIIIO :

defined (ineHTndikaTop)

defined moBeprae 1, sKmO BKazaHWM ifeHTUdIKaTOp paHile OyB
BU3HaueHUI qupekTrBoro #define, 1 moBeprae 0 B MPOTUIISKHOMY BUIIAJIKY.
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Kinbkicte paupextuB #elif — pgosinmbHa. Skmio nupektuBa  #else
TPUCYTHS, TO MiXk HElo 1 TupeKkTuBoto #endif Ha maHOMY piBHI BKJIaJIeHOCTI
HE NOBMHHO OyTH iHmMX qupektus #elif.

Ipukaao 1:

#if defined (CREDIT)
credit();
#elif defined (DEBIT)
debit() ;
#else
printerror () ;
#endif

B naBenenomy mpukinani nupektusu #if, #elif, #else, #endif kepyroth
BUKIIUKOM OfiHI€i 3 TpboX BHUKIMKIB (yHKUiH. Buxmuk ¢yskuii credit()
CKOMITITIOETRCS, SIKIO BH3HaueHa iMeHoBaHa KoHcTanTa CREDIT. (ko
BU3HaUYeHa iMeHoBaHa KoHcTaHTa DEBIT, TO CKOMIITIOETHCA BHKIHK
obyHkuii debit(). Skmo KogHa i3 HAaBEICHUX IMEHOBAHMX KOHCTaHT HE
BU3HAYCHA, TO CKOMITITIOEThCS BUKIUK (QyHKUIT printerror().

Ipuknao 2.

#if DLEVEL>S
#define SIGNAL 1
#if STACKUSE ==
#define STACK 200
#felse

#define STACK 100
#endif

#else

#define SIGNAL 0
#if STACKUSE ==
#define STACK 100
#else

#define STACK 50
#endif

#endif

B nmpyromy mpukiaai moka3aHO ABa BKJIaJeHHX HaOOpH IuUpeKTuB #if,
#else, #endif. Tlepumit Habip AUPEKTHB OOPOOTIOETHCS, SKIIO 3HAYCHHS
DLEVEL o6inpme 3a 5. B npoTmie:xxHOMy BHIAAKY O0OpPOOIIOETHCS APYruid
HaOip.
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1.18.5 fQupexkmusu #ifdef i #ifndef

CHHTaKCHUC :

#ifdef inpeHTUdpikatop
#ifndef ineHTndikaTop

Amnanoriyno aupektuBi #if, 3a nupextuBamu #ifdef i #ifndef moxe
cmigyBat Habip mupektuB #elif 1 nupextnBa #else. HaOip aupextus
TIOBUHEH 3aKiHYyBaTHUCs AupeKkTrBoto #endif.

Buxopucranns mupextus #ifdef i #ifndef exBiBanenTHe nupextusi #if,
0 BUKOpUCTOBYe Bupa3 3 omepamiero defined (imentudikarop). Lli
JUPEKTUBH MiATPUMYIOTHCS BUKIIIOYHO JJISI CYMICHOCTI 3 MONEpEeaHIMHU
Bepcisimu  KommiatopiB  MoBu Ci. Tomy 3aMicTh IMX JMPEKTHB
PEKOMEH/IyETHCSI BUKOPUCTOBYBAaTH IHpeKkTUBY #if 3 omepamiero defined
(inentudikaTop).

Komn npenponecop obpoGumioe mupektuBy #ifdef, BiH mepeBipsie, uu
BH3HAYCHUN B JaHWH MOMEHT BKa3aHWH imeHTU]ikaTop. SIKImI0 Tak, TO
YMOBa BBA)XKAETHCS ICTHHHOIO, SIKIIIO Hi — XUOHOIO.

Hupextusa #ifndef mporunexxHa 3a cBoeto nmiero aupekTtusi #ifdef.
Sxmo ineHTndikaTop He OyB BU3HAa4UeHWH IupekTuBolo #define, abo iforo
Iis BimMiHeHa AWUpeKTHBOO #undef, To ymMoBa BBaXKaeThCs ICTHHHOIO. B
MPOTHIICKHOMY BHIIAJKy YMOBA XHOHA.

1.18.6 Qupexkmusa #line

CHHTaKCHC :
#line koHcTaHTa [‘iM’a_cbanna’]

HupexTrBa mperporecopa #line moBizomise komminsaTopy Mosu Ci Tpo
3MiHy iMeHI mporpamMu 1 Tmopsaxky Hymepamii psakiB. Lli 3MiHn
BiIOMBAIOTHCS JIMIIIE HA TIOBIIOMIICHHSX KOMITIISATOpa : (hailm mporpaMu
Oyme Ttemep iMeHyBaTHCS SIK ,,iM’s_(aima”, a TMOTOYHHH PSAOOK, IO
KOMIIUTIOEThCS OTPUMYE HOMEp, BKa3aHWH KOHCTaHTOro. Ilicims oOpoOku
YEeproBOro psAKa JIYMIFHUK HOMEpa psjKa 30UTBIIyEThCS HA OAWHUINO. Y
BUIAJIKy 3MIHH HOMepa psijika i iMeHi (aiina mporpaMu aupekTusoro #line,
KOMITUIATOD ,,3a0yBae” 1X MornepenHe 3HAYSHHs 1 MPOIOBXKYE pOOOTY BXKE 3
HOBMMH 3HaYCHHSAMH.

[MoTounuii HoMep psijika 1 iM’st (haiina mporpaMu IOCTYIHI B Iporpami
yepe3 nceBno3minni 3 imeHamu _ LINE i FILE . Ili nceBno3minHi
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MOYKYTh BUKOPHCTOBYBATHUCS /11 BUBCICHHS ITiJl YaC BUKOHAHHS MPOrpamMH
MIOBIIOMJICHB PO TOYHE MICIIE3HAXOKCHHS IOMHJIKH.

3naueHHaM nceBno3MiHHOi _ FILE € psapmok, mo mpencraBiste iM’s
¢aiina, 3akiaroueHe B MOABIMHI jamku. Tomy st Opyky iMeHi daiiny
nporpaMM He NOTpiOHO 3aknroyatn caMm igeHtudikarop  FILE B
NO/IBIlHI JIAIKH.

1.19 [luHamiyHi CTPYKTYpU AaHUX

HesBaxaroun Ha Te, IO TEPMIHU mun OAHUX Ta CMPYKMypa OaHux
3ByYaTh JEIIO CXOXKeE, MPOTE BOHU MAIOTh Pi3HMUH MiATEKCT.

Sk roBOpUIIOCA paHillle, mun daxux — e MHOXKHMHA 3HA4Y€Hb, SKI MOXe
NpuiiMaTH 3MiHHA JESKOro TUIy. A cmpykmypu OaHux TPENCTaBISIOTh
co00t0 HaOip AaHUX, MOXIIMBO PI3HUX THIIIB, 10 00’ €JHAHI IEBHUM YHHOM.

ba3oBuM eneMeHTOM CTPYKTYpH [JaHuUX € eJeMeHT (By30id), SKHH
MIpU3HAYeHUH I 30epiraHHs TMEBHOTO THUIY JaHUX. SIKIOIO eJeMeHTH
3B’g3aHi MK COOOI0 3a JOMOMOIOK IIOKAXXKYMKIB, TO TaKUi CIOCIO
oprasizanii JaHWX HAa3WBAETHCS OUHAMIUHUMU CIMPYKMYPAMU OAHUX, TaK
SIK X pO3Mip JMHAMIYHO 3MIHIOETHCS T1iJ] YaC BUKOHAHHS ITPOTPaMHU.

3 IMHAMIYHHUX CTPYKTYp JaHMX HaidacTille BUKOPUCTOBYIOThCS JIiHIHHI
CIIMCKH, CTEKH, YepTrH Ta OiHapHi AepeBa.

1.19.1 JliHiGHi cnucku

Jlinitinuii  cnucox — 1Ue CKIHYEHHA IIOCIHIJOBHICTh OIHOTHITHHX
elleMeHTiB (By31iB). KiTbKiCTh €TIeMEHTIB y Iili IOCIiJOBHOCTI Ha3MBAETHCS
JIOBXKHHOIO crMcKy. Hampuknan :

F=(1,2,3,4,5,6) — miHiitHHii CTIMCOK, HOTO TOBKUHA 6.

[Ipu poboti 3i cnmckaMu ITy)Ke€ YacTO IOBOJWTHCS BHUKOHYBATH TaKi
onepanii

® JI0/[aBaHHS €JIEMEHTA B I0YATOK CITUCKY;

® BUIIYYCHHS €JIEMEHTa 3 TI0YaTKY CIUCKY;

e JI0aBaHHS €IeMEHTa B OyIb-sIKe MiCIIe CITHCKY;

® BIITYyYCHHS €JIeMEHTa 3 OyIb-SKOTO MICIIS CITHCKY;
® [epeBipKy, YU MOPOXKHIH CIHUCOK;

® OYHCTKY CIIHCKY;

® JIPYK CITUCKY.
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OcHoBHI MeToau 30epiraHHs JIIHIHHUX CHOHCKIB IOIUISIOTBCS Ha
Memoou NOCAIO08HO20 Ta 38 3AH020 30ePieaHHsl.

Ilocnioosne 36epicanna cnuckie. MeTon TOCTIIOBHOTO 30epiraHHs
CIIUCKIB IPYHTYETHCSI HA BUKOPHCTaHHI MAacHBY €JIEMEHTIB JIESIKOTO TUITY Ta
3MIHHOI, B SIKiii 30€piracTbCs NOTOYHA KiJbKICTh €IIEMEHTIB CITHCKY.

#idefine MAX 100 /* MaKCMMaJILHO MOXJIMBA [OBXMHA
coucky */
typedef struct
{
int x; /* TyT noTpibHO ommMcaTH CTPYKTYpPYy e€JIEMeHTiB
cnmucky*/
} elementtype;
typedef struct

{
elementtype elements[MAX];
int count;

} listtype;

VY BumieHaBeZeHOMY (parMeHTi IMPOrpaMd ONHCYIOTHCS THIH
naHux elementtype (BU3HAYa€ CTPYKTYpPY €JIEMEHTa CIHCKY) Ta [listtype
(mictuTh MacuB miist 30epiraHHs €IEMEHTIB Ta 3MIiHHY s 30epiranus
TIOTOYHOTO PO3MIpY CITHCKY).

HaBogmmo mpuknmaam peamizamii  (QyHKmiH a9 BHKOHAHHS
OCHOBHHX OIlepalliii Haj| CITICKaMH.

1. Iniyianizayis cnucky (pOOGHTE CIIUCOK TIOPOKHIM).

void list reset(listtype *list)
{
list->count=0;

};
2. Jlooasanus Ho8020 enemenmy y KiHelyb CRUCKY.

void list add(listtype *list,elementtype element)
{
if (list->count==MAX) return;
list->elements[list->count++]=element;

};
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3. looasanms nosoeco eremenmy 8 no3uyilo pos.

o1 2 3 4 58 B 7T B 9 10 11 12 13 14
(1J46[12]a]3]7[1[s6] 76836 [11]g]

o1 2 3 4 5 6 7T & 9 10 11 12 13 14 15
[1]46[12]a]3]7]1]s6]7]6]s8] [2a3]ls[11]a]

U

Puc. 1.24. [lonaBaHHA HOBOro enemeHTa B 3afaHy nosuito

void list insert(listtype *list,int pos,elementtype
element)
{

int j;

if (pos<0| |pos>list->count| |pos>=MAX) return;

for (j=list->count;]j>pos;j--)

{

list->elements[j]=list->elements[j-1];

};

list->elements[j]=element;

list->count++;

4. Bunyuenns enemenma 3 HOMEPOM pos.

0 1 2 3 4 5 4] 7 ] 9 10\11,12 13 14 14
[1Tas[12]4 2716768 [X[3]6[11]a]

U

o1 2 3 4 5 6 7 g8 9 10 11 12 13 14
[1]g6]12]aa[7[1]6]7]6[8]3]6]11] 9]

Puc.1.25. Cxema Buny4YeHHs enemeHTa 3i CncKy
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void list_delete(listtype *list,int pos)

{
int j;
if (pos<0]||pos>list->count) return;
for (j=pos+l;j<list->count;j++)
{
list->elements[j-1]=1list->elements[j];
}:
list->count--;
|

5. Ompumanns enemenma 3 HOMEPOM pPOs.
int list _get(listtype *list,int pos,elementtype
*element)
{
if (pos<0| |pos>list->count)
{

return 0;
}:
*element=list->elements[pos];
return 1;

}:

a) P12 F—12] F—+7 | 9] -]

—
6) P> 7l g> |7 g [5]"]
r ]
P

¥
B) ’—H14|'—|—>|12|'—|—>112|'—|—>1?|'—|—>|9| |

Puc. 1.26. CxemaTtnyHa CTpyKTypa 0gHOCNPSAMOBAHOrO (a),
asocnpsimoBaHoro (6), Ta KinbLeBoro cnmckis (B)

[Ipu mocrimoBHOMY 30epiraHHi CHHCKIB 3a JIOIMOMOTOI0 MAacCHBiB
eIIEMEHTH CIHCKY 30epiraroTbcsi B MacuBi. Taka oprasizaifisi H03BOJSE
JIETKO TeperyisigaTH BMICT CIIMCKY Ta IOJaBaTH HOBI €IEMEHTH B HOro
KiHeIp. AJie Taki omepailii, sk BCTaBKa HOBOTO EJIIEMEHTAa B CEPEAWHY
CITUCKY YM BUJIYYCHHS €IEMEHTY 3 CepeJMHH CIIHCKY MOTPeOYyIOTh 3CYBY BCIiX
HACTYMHUX eJieMeHTiB. [Ipu 30iNbIIeHH] €JIEeMEeHTIB MAacHBY KiJIbKICTh
orepatliii, moTpiOHa JUIs BIOPSAKYBaHHS CIIUCKY, CTPIMKO 3pOCTAE.

36¢’nzane 3bepicannsa ninitinux cnuckie. Haiinpocrinmit croci®
3B’sI3aTH MHOXKHHY €IEMEHTIB — 3pOOMTH Tak, 100 KOXKHHIl eleMeHT
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MICTUB TIOCWJIaHHSI Ha HAcTymHMH. Takuii CIOHCOK Ha3HBAETHC
0OHOCHPAMOBAHUM (00H036 si3aHuM). SIKIO TONATH B TaKUH CIUCOK IIe i
NOCHJIaHHS Ha IONEPEHIH €JIeMEeHT, TO OTPUMAEMO JIBO3B’S3aHUM CITUCOK.
A CIIHCOK, TEpIIMH Ta OCTAHHIM EIIEMEHTH SKOTO 3B’sI3aHi, HA3UBAETHCA
KUTBIICBHM.

CTpykTypy nmaHuxX Juis 30epiraHHs OIHOCIPSIMOBAHOTO JIHIHHOIO
CIIMCKY MOYKHA OIUCATH TAKUM YHUHOM :
typedef long elemtype;

typedef struct node
{

elemtype val;
struct node *next;
} list;

B nanomy ¢parmenTi nmporpamMmu OrmucyrOThCS JIeKIJIbKa TUTIB JaHUX :

elemtype — BHU3HA4Yae THI JaHUX JIHIHHOrO crmucky.  MokHa
BHUKOPHCTOBYBAaTH Oynb-SKWH CTaHOAPTHUA THIl JAHWX, BKJIIOYAIOud
CTPYKTYpH.

list — BW3HA4Yae CTPYKTYpY €JIEMEHTa JliHiiiHOro crmcky (val —
3HAYEHHS, sKe 30epiraerbcst y BY3Ji, next — TOKaKYMK Ha HACTYITHHH

BY3011).
CxeMaTH4HO JIiHIHHAI OZHOCTIPSMOBAHHI CIIMCOK BUIIIA/IAE TAK :

val next val next val next

w01 o 02 [ = [ ou nue]

Puc. 1.27. CxematuyHe 306parkeHHS OAHOCNPSIMOBAHOIO MiHIMHOIO CMCKY

Peamizartiss OCHOBHHX omeparii :

1.  Brmouenmns eremenma 6 no4amox CNUCKY.

val  next

val val

next

first

Puc. 1.28. Cxema Aii onepalii BKINOYEHHSA enemMeHTa B MOYaToK CMIUCKY
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list *addbeg(list *first, elemtype x) {
list *vsp;
vsp = (list *) malloc(sizeof (list));
vsp->val=x;
vsp->next=first;
first=vsp;
return first;

2. Bulanenns enemenma 3 nouamky CRUCKY.

val next

next

val

first

Puc. 1.29. Cxema gii onepauii BuaaneHHs enemeHTa

list *delbeg(list *first)
{ 1list *vsp;
vsp=first->next;
free(first) ;
return vsp;

3. Braouents Ho8020 elemeHma Y CNUCOK.

val next ><

pred

val next

vsp

Puc. 1.30. Cxema BKMOYEHHS HOBOMO €fieMeHTa Yy CrUCOK

list *add(list *pred, elemtype x)

{ list *vsp;
vsp = (list *) malloc(sizeof(list));
vsp->val=x;
vsp->next=pred->next;
pred->next=vsp;
return vsp;
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4. Buoanenns enemenma 3i CNucky.

val  next val  next val next

o N

pred vsp

Puc. 1.31. Cxema BuUny4YeHHs enemeHTa 3i Cnucky

elemtype del (list *pred)

{ elemtype x;
list *vsp;
vsp=pred->next;
pred->next=pred->next->next;
x=vsp->val;
free (vsp) ;
return x;

5. JIpyk 3Hauensv cnucky.
void print(list *first)
{ list *vsp;
vsp=first;
while (vsp)
{
printf ("%i\n",vsp->val) ;
vsp=vsp->next;

6. [lepesipka, uu nopodicHill cnUcox

int pust(list *first)
{

return !'first;

}

7. 3Huwennsa cnucky

list *kill(list *first)

{
while ('pust(first)) first=delbeg(first):;
return first;
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1.19.2 Cmeku

Cmex — nuHaMiYHA CTPYKTypa [aHHMX, sKa TMPEICTABIsIE COOOHO
BITOPSIIKOBAHUIN HaOIp €IEMEHTIB, B SIKOMY JOJaBaHHSI HOBUX CJICMECHTIB i
BUJAJICHHSA ICHYIOUMX TPOXOAMTh 3 OJHOTO KIiHI, SKHHA Ha3HMBAETHCS
BEPIIMHOID CTEKa.

Crek peanizye npunrun LIFO (last in — first out, ocranniM npuiiios —
nepmwuM mimoB). Ha#Oinbn HarIssAHUM TPUKIAJAOM OpraHizaiii CTeKy
MOXe OyTH JWTsYa TipaMigka, Q¢ JOJaBaHHS 1 3HIMAHHA KiTeIb
3TIACHIOETRCS SIK pa3 BiJIMOBITHO JI0 I[LOTO MPHHITUITY.

OCHOBHI orepailii, sKi MO>KHa BUKOHYBaTH HAJT CTCKAMH :
JIOJIABaHHS CJIEMCHTA B CTEK;

BIJIYYCHHS CJIIEMCHTA i3 CTCKa,

TIepeBipKa, YU MOPOXKHIH CTEK;

TIEPETJIsT SIIEMEHTA Y BEpIIHMHI CTeKa 0e3 BUIAICHHS,
OYHUCTKA CTEKA.

CTeK CTBOPIOETHCS TaK caMo, SK 1 JIHIHHWN CIIHCOK, TaK SK CTEK €
YACTKOBUM BUMAJKOM OJHOCHPSIMOBAHOTO CITUCKY.

typedef long elemtype;
typedef struct node
{
elemtype val;
struct node *next;
} stack;

Peamizariss oOCHOBHHX orepamiii HaJl CTEKaMH :
1. I[Touamxkoge gpopmysanus cmekxy

stack *first(elemtype d)
{
stack *pv=(stack*) calloc(l,sizeof(stack)):;
pv->val=d;
pv->next=NULL;
return pv;

};
2. Banecenns snavenns 6 cmex

void push(stack **top,elemtype d)
{
stack *pv=(stack*) calloc(l,sizeof(stack)):;
pv->val=d;
pv->next=*top;
*top=pvVv;
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3. Bunyuenns enemenma 3i cmexa

elemtype pop(stack **top)

elemtype temp=(*top)->val;
stack *pv=*top;
*top=(*top) ->next;

free (pv) ;

return temp;

1.19.3 Yepau

Yepea - 1e NiHIWHAN CHHCOK, /1€ €IEMEHTH BWIIy4alOThCs 3 MOYATKY
CIIMCKY, a JIOAAI0ThCs B KiHElb (SIK 3BMYaiiHa uepra B MarasuHi).

Jeocmoponnss uepea - 1e IHIMHUKA CIIHCOK, Y SKOTO oOmepamii
JIO/IaBaHHS, BIJIYYEHHSI 1 TOCTYITY JIO €JIEeMEHTIB MOXJIUBI SIK CITOYATKY TaK i
B KiHII crmcky. Taky Yepry MOXXHa YySIBHTH SIK IIOCIIJOBHICTb KHHT, IIO
CTOATH Ha TIOJIMLI TaK, IO JOCTYII 10 HUX MOMJIMBUHA 3 000X KiHIIB.

Uepra € 4YaCTKOBMM BHIIaJIKOM OJHOCHPSIMOBAHOIO CIMCKy. Bona
pearnizye npuauun FIFO (first in — first out, mepumm npuiiiios — mepumm
TIIIOB).

Uepru CTBOPIOIOTHCS aHAIOTIYHO JI0 JTIHIHHUX CIHCKIB Ta CTEKIB.
typedef long elemtype;

typedef struct node
{

elemtype val;
struct node *next;

} queue;

1. I[Touamxose gpopmysanus uepeu
queue *first (elemtype d)
{
queue *pv=(queue*) calloc(l,sizeof (queue))
pv->val=d;
pv->next=NULL;
return pv;
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2. Jlooasannus enemenma 6 Kineys

void add (queue **pend, elemtype d)
{
queue *pv=(queue*) calloc(l,sizeof (queue))
pv->val=d;
pv->next=NULL;
(*pend) ->next=pv;
*pend=pv;

3. Bunyuenns enemenma 3 Kinys

elemtype del (queue **pbeg)
{
elemtype temp=(*pbeg)->val
queue *pv=*pbeg;
*pbeg= (*pbeg) ->next;
free (pv)
return temp;

1.19.4 [Jeilikoei Oepeea

binapne depeso — 11e TMHaMiYHa CTPYKTypa JaHHX, [0 CKIAJa€ThCs 3
BY3JIiB (€JIEMEHTIB), KO)KEH 3 SIKUX MICTHTh, OKPIM JaHHX, HE OLIbIIe TBOX
TIOCWJIaHb Ha iHMN OiHapHI JepeBa. Ha kokeH By301 mpumnangae piBHO OfHE
nocuianHs. [TloyaTKoBHMIA By3071 Ha3uBaeThCS KOpeHeM aepesa (puc 1.23.).

SIKmio epeBo opraHizoBaHe TAaKHMM YHHOM, IO JUIS KOYKHOTO BY3Jia BCi
KITFOYi WOro JIBOTO MiAepeBa MEHII 3a KIF0Y [FOTO BY3Ja, a BCi KIIFOYl
HOro MpaBoOro mijaepeBa — OB, BOHO HAa3WBAETHCS Oepesom NOULYK).
OmHAKOBI KIIFOUi B A€peBax MOMIYKY HE TOMYCKAIOTHCS.

B nepeBi momryky Mo)KHa 3HAWTH €IEMEHT 3a KIIFOYEM, PyXarouucCh Bij
KOpeHs 1 Tepexoisyd Ha JiBe abo TmpaBe MmiIIepeBO B 3aJEKHOCTI Bil
3HAYCHHS KIII04a B KOXXHOMY By3Ji. Takuii croci6 Habarato epeKTUBHIIIHN
TIOIIYKY IO CITUCKY, TaK SK Yac BHKOHAHHS OIepamii MOIIYKY BU3HAYAETHCS
BHCOTOIO JIepeBa.

JlepeBo € peKypCHUBHOIO CTPYKTYPOIO IaHHX, TaK K KOXKHE MiJJIEPEBO €
TakoXk JepeBoM. Jlii 3 TakuMH CTPYKTypaMu [AaHHMX MPOCTIIIE BCHOTO
ONHCYBATH 32 JOIIOMOT'OI0 PEKYPCHBHHX AT OPUTMIB.
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KOPIHE

nige
ngaepeso

npaee
nignepeso

Puc. 1.32. CxemaTtunyHe 306paxeHHs1 AepeBa

Hampukian, ¢yHkmito o0xomy BCiX BY3JB JepeBa B 3arajJibHOMY
BUTJISIII MOXKHA OTTUCATH TaK :

function way (mepereo)

{
way (n1iBe nimmepeeo) ;
o6pobka KOpPEeHsI;
way (mpaBe nigmepero) ;
}i
MosxkHa 00XOJUTH JEPEBO i B IHIIOMY TOPSKY, HAIIPUKIAJ, CHOYATKY
KOpiHb, a MOTIM TiamepeBa. AJie HaBeleHa MOMAENb (YHKINI JO3BOJISIE
OTpHUMAaTH Ha BUXOIi BiJICOPTOBAaHY TOCIIOBHICTH KJIIOUiB, TaK K CIIOYATKY
BiJIBiTyIOThCS BEPIIMHN 3 MCHIINMH KIFOYaMH, IO PO3TAIIOBaHI B JIIBOMY
T IepeBi.
TakuM dWHOM, [epeBa TONIYKY MOXKHA BHKOPHCTOBYBATH ISt
copTyBaHHs 3HaueHb. [Ipu 00X01i sepeBa By3/IM HE BUOAISIOTHCA.

Jis GiHapHHX IepeB BU3HAYCHI HACTYITHI Omepaii :
e BKJIIOUYCHHS BY3Jia y IEPEBO;
® TIOIIYK IO JIEPEBY;
e 00xix nepeBa;
® BHJAJICHHS By3Ja.

Jii  KOXHOIO PEKYpCHBHOTO aJrOpUTMy MOXHA CTBOPHTH HOTO
HEPEKYPCHBHHII €KBIBaJICHT.
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By3o051 OiHapHOrO AepeBa MOXKHA BU3HAYUTH K :

typedef struct sbtree
{

int val;

struct sbtree *left,*right;
} btree;

Peanizaris neskux ornepariiiii 3 OiHAPHUMU JICPEBAMU.
1). Pexypcusnuii nowyk 6 OiHapuomy Oepegi. DYHKIS TOBEpTaE
MMOK)KYMK HA 3HAWICHUNA BY30IL..

btree *Search(btree *p, int v)
{
if (p==NULL) return(NULL); /* BiTka nopoxus */

if (p->val == v) return(p); /* BepumHa BHaigeHa */
if (p->val > v) /* HNOPiBHSIHHS B MNOTOYHMM ByBJIOM */
return (Search (p->left,v)); /* nise nimmepeso */
else
return (Search (p->right,v)); /* npase nigmepeso */

2). Brmouennst snauenns 8 0sitikoge depego (puc 1.33.):

btree *Insert(btree *pp, int v)
{
if (pp == NULL) /* sHaligeHa NOPOXHs BiTka */
{
btree *q = (btree*) calloc(l,sizeof (btree));
/* cTBOpPMTM BepumHy IepesBa */
g->val = v; /* i noBepHyTM nokaxumk */
g->left = g->right = NULL;
return q;
}
if (pp->val == v) return pp;
if (pp->val > v) /* nepenru B nieBe nipmepeeBo */
pp—>left=Insert (pp->left,v);
else
pp->right=Insert (pp->right,v);
/* nepeitTum B npaee nipgepeso*/
return pp;
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3). Pexypcusnuil 06Xi0 08ilik08020 depesa :

void Scan (btree *p)

{
if (p==NULL) return;
Scan (p->left) ;
printf (“%i\n” ,p->val);
Scan (p->right) ;

Puc. 1.33. Cxema BKMOYEHHS1 HOBOrO enemMmeHTa y 6iHapHe oepeBo
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YACTUHA 2. MOBA NMPOIrPAMYBAHHA Cl++

2.1 IcTopiss BAHUKHEHHS

Moga mnporpamyBanns Ci++ Oyna crBopeHa b’eprom Crpayctpyrnom
Ha OCHOBI MoBH Ci — OJIHOrO 3 HAWIONIMPCHINIMX 1HCTPYMCHTAIbHHUX
3aco0iB mporpamyBaHHs. BOHa MICTHTh OCHOBHI THUIM JaHHUX, OIEparlii,
CHHTaKCHC Ta CTPyKTypy mporpamu MoBu Ci, MOIAaIOYd CYTTEBO HOBE —
MATPUMKY — abcmpaxkmuux — munie  Odawux (AT/) Ta 06 ’exmno-
opienmosanoeo npoepamysarns (OOII).

Bci Mu sxuBeMo y CBiTI 00’€KTiB, 10 ICHYIOTh JOBKOJIA, ITPOTE KOXHUH
3 HUX Ma€ CBOI BJIACTHBOCTI Ta O3HAKH, a TaKOXX MHOXHHY CBOiX
JOIMyCTUMUX onepaniil. O6’eKkT y mporpaMyBaHHi, SIK i B IOBCSKICHHOMY
KHTTI, IBJISIE COOOIO CYKYITHICTh KOJy Ta JaHHX, CTBOPEHY JUISl BiITBOPEHHS
BlacTHBOCTe (hi3WYHMX TpeaMeTiB abo aOCTpakTHHX NOHATh. BiH
eEeKTHUBHUH SK €IEMEHT MPOrpaMyBaHHs, SIKIIO € MPSMOIO a0CTPAaKIIE0
3BHYAWHUX NpEIMETiB Ta y 3Ha4YHIH Mipi NPUXOBYE CKJIAJHICTH BIACHOI
peaiizanii Bix KopucTyBaya.

IMowatkosi dopmu OOIT Oynu 3ampoBakeHi me y MoBi Cumyna-67 :
Tomi Oynn BBeAEHI MOHATTA KJIACy Ta KOHCTPYKIIH, IO MiATPUMYBaIN
ycnankyBaHHS 00’ektiB. Cepen Haimepmmx Oyimu po3poOsieHi 00’ €KTH,
HaHTICHIIIE MOB’A3aHI 3 KOMIT I0TepaMu, Taki sk [nfeger, Array ta Stack.
Hotim O0ymu moBu Smalltalk-72, CLU, Ada. Y moBi Smalltalk, waii0inpm
CYepewInBid MIOMO 3acTOCyBaHHS HOBUX (opMm, B3aram Bce Oyio
TIPEACTaBICHO y BUTIAAI 00’€kTiB. Pemrra, He MEHII BiOMi, SBIISIOTH
coboro po3mmpeHHs panime icHytounx MoB — Ci, Jlicna, 00’€KTHOTO
IHackanmo Tomo. I Tyr cmix BUOKpeMuTH BiIacTuBOCTi MOBH Cit++ — BOHH
TaKi, IO CIOPOMOXHI 3a0€3MEUNTH MIATPUMKY JICKITBKOX MapagurM
NPOrpaMyBaHHS.

2.2 BigmiHHocTi moB Ci Ta Ci++, He noB’sAi3aHi 3
BUKOPUCTaAHHAM O06’€KTIB

[opiBusinpny xapaktepuctuky Ci Ta Ci++ pO3NOYHEMO MEperniKoM
HOBUX KJIIOYOBHX CIIB.
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2.2.1 Knroyoei cnosa

Mepenik wmouoBux ciniB mMoBu Cit+ femo  po3mmpeHui,
nopiBHsHO 3 Ci. Jlo HROTO JJOIaHO TaKi KIIOYOBI CJIOBA :

catch inline protected throw
class new public try
delete operator templeate virtual
friend private this

2.2.2 O6bnacmb onucy 3MiHHUX

VY wmoBi Ci JoKkaibHI 3MiHHI TIOBHHHI ONMCYBaTHCSl Ha IOYATKy OJIOKY,
abu ix omuc nepeayBas ornepaTopaM BUKoHaHHA. Ci++ 103BOJISIE ONUCYBATH
3MiHHI y OyIb-KOMY MicIi Hporpamu, y Oe3mocepeqHiid OJIM3BKOCTI Bif
KONy, IO iX BHKOpHCTOBYe. Lleif mMeTox orosiomeHHs 3MiHHUX 3MEHIIYE
BIpOTiJHICTh ITOMUJIOK, ITOB’SI3aHMX 3 iX BUKOPUCTAHHSAM. Tak, JIYMIBHUK
LUKy MOXKE BH3HAYaTHCS Ta BUKOPHUCTOBYBATHCS y CaMOMy OIepaTopi, i
TICIIS IBOTO, 32 MEKaMH OJIOKY, BIH TAKOXK 3aJIUIIUTHCS JOCTYITHUM.

Hanpuknan:
float s=0;
for (int i=0;i<10;i++)

{
s=s+1.0/1i;

}
printf (“i==%d \n s==%f",i,s);

Aze B Ci Bce 1€ 3a/IMIIA0ThCs )KOPCTKUMH BUMOTH IIIO/I0 TAaK 3BAHOTO
OJIOKY OIMUCY 3MiHHHUX Ha TOYATKY (DYHKITII.

2.2.3 BukopucmaHHs1 KOMeHmapie

VY Cit++ icaye aBi ¢popmu komeHTapiB. [lepma ¢opma 3amo3muena Bix
Ci. 3rimHo Hel TeKCT MOBMHEH PO3MIMIyBATHCS MiX ,dyKkamu~ /* Ta */
(muB posmin 1.2.4). JIpyra x ¢opma mependavae po3MilIeHHs KOMEHTAPIO
micnst 1BoX cuMBOINiB //. Takuii KOMEHTap 3aKiHUYyeThCs MEPEXOJOM Ha
HACTYIHUH PSAOK.
// ue HOBMII dopmaT koMeHTapie B Ci++

Crapuii (opMaT KOMEHTApiB BHKOPUCTOBYETHCS 3JEOLIBIIOrO JUis
oprasizaiii 6araTopsJKOBUX KOMEHTApIB:
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/* 6araTopsiniKOBMIL
KOMEHTap

*/

2.2.4 ApecymeHmu o 3aMo84yeaHHHo

Y Ci++ 3’4BIS€TBCS HOBE 3aCTOCYBAaHHS ApryMEHTIB Y BHKJIHMKax
(YHKLIH - BUKOPUCTAHHS apryMEHTIB 110 3aMOBUYBaHHIO. Taky Ha3By Mae
TOM apryMeHT, SIKHA MOXKHAa HE BKa3yBaTH Y BUKIMKaX (YHKLIH, TOHi SIK
KOMITUIATOpP 338 HEOOXiIHICTIO TPHEAHAE HOrO aBTOMAaTHYHO, ITPHUCBOIOIOYN
3HAYeHHS 10  3aMOBYYBaHHIO. ApPryMEHTH 10  3aMOBYYBAaHHIO
BHU3HAYAIOTHCS, SK 1 pemira, y NpoToTuni QyHKIii. Y BHOauky, KOIH €
OakaHHS TIEpeaaTH CBOE 3HAYCHHS, CJiJl BKa3aTH HOro SIBHO, TAKUM YHHOM
NepeKpUBalOYy 3HA4EeHHs M0 3aMoBuyBaHHIO. CunTakcuc Ci++ morpebye
IPU  OrOJIOUIEHHI Ta BHMKOPHCTaHHI apryMeHTIB M0 3aMOBYYBaHHIO
JOTPUMaHHS HACTYITHHUX ITPABUIL:

e IS BUKOPHCTaHHS 3HAYCHHS apryMEeHTy I10 3aMOBYYBAHHIO B
SKOCTI TapaMeTpy CJiJl TpOIyCTUTH apryMeHT Ha Micui
BiJITIOB1THOT'O TIapaMeTpy Y BUKIIMKY (QYHKIIIT;

e apryMeHTH, II0 NMPHUHAMAIOTHCS O 3aMOBUYBAHHIO, PO3MOAUIAIOTH
CIHCOK IapaMeTpiB (QYHKIII Ha JABI YaCTHHU: INEpIIa, IO MiCTUTh
mapamerpn (el CHHCOK MOXXKe OyTH TOpOXKHIM, SKIIO IO
3aMOBUYBAHHIO TPHCBOEHO apryMEHTH YCIM IapaMmeTpam); Ipyra
MICTUTh  TapaMeTpH, SKIIO0 TPHUCBOEHO  apryMEHTH IO
3aMOBYYBaHHIO;

e KOO IpUIIMAEThCAd MHapaMeTp IO 3aMOBYYBAaHHIO,  CIIiJ
NPU3HAYUTH 110 3aMOBYYBAHHIO apryMEHTH M PEINTH IapaMerpiB,
10 CTiAYIOTH Jadi.

s npuknamy po3riiTHEMO HACTYITHE OTOJIOMICHHS (PyHKIIIi:
int fn(int base, int count=2,int code=3);

Tenep opranizyemMo BUKIHK Li€l GpyHKII] HACTYTHUM YHHOM:

int x=25;

1). int a=fn(x);
2). int b=fn(x,5);
3). int c=£fn(x,7,25);

VY mepmoMy BHKINKY BHKOPUCTOBYETHCS JIMIIE INEPIUMH apryMeHT, a
pemita mapaMmerpiB count Ta code TPUEMAIOTHCS MO 3aMOBYYBAHHIO.
Hacrynuuii Bukink (GyHKIIT MICTUTh BXKE J[Ba apryMEHTH, MEPEKPUBAIOYU
3HAUeHHS 110 3aMOBYYBAHHIO JUISl apryMeHTy count. OCTaHHIM BHKIUK He
MICTUTh apryMEHTIB 1O 3aMOBYYBAHHIO B3araji, BHKOPHCTOBYIOUH
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KOHKPETHI 3HAYCHHs. 3ayBa)KUMO, IO CIIiJ] PO3MIILYBATH MapaMeTpu s
apryMeHTiB 1O 3aMOBYYBaHHIO y TIOPSAKY 30UIbIIEHHS BipOriJHOCTI
IXHBOIO BHUKOPHCTaHHs, a0u 3a0e3MeuYMTH HAWOUIBII JOMiIIBHE iX
3acrocyBanHs Ha mpakTuii. Kpim Toro, Cit+ nomyckae, abu 3Ha4YCHHS
apryMeHTy  (yHKIii, 110 BUKOPHCTOBYETbCA IO 3aMOBUYBaHHIO,
HE00OB’I3KOBO OYJI0O KOHCTaHTOIO: BOHO MOXe OYTH II100ajIbHOI 3MiHHOIO
a00 HaBITh 3HAYCHHSM, 1[0 TIOBEPTAETHCS JCAKOI0 (DYHKIIIETO.

2.2.5 lNepeeaHmakeHHs1 ¢pyHKUil

3ragaemo, mo B Ci KokHa (YHKIIiSI IOBMHHA MaTH YHIKaJbHE iM 5. Y
Ci++ € MOXIMBICTh BM3Ha4aTH (QYHKLIi 3 OJHAKOBUMH IMEHaMH, ajie 3
yHIKQIFHUMH THOAMu apryMmeHrtiB. OpHe W Te came IepeBaHTa)KEHE
(overloading) iM’s moxe omnmcyBaTd OmHI N Ti K Jii, IO MOXYTh
MIPOBOJIUTHUCS HAJ JAHUMH DPi3HUX TUMiB. KOMMIIATOp BiJpi3HATHME OAHY
(GYHKOiIO BiX IHIIOI 3TiJHO BKA3aHOTO IPOTOTHITY, IO MICTHTh YHCIO,
TIOPAZIOK CIITYBaHHS Ta THUIN mapamerpiB. Tak, QyHKIII HOCATH iM’s
MepEeBAaHTAXKEHUX, OCKUTPKM IX IMEHa OJIHAKOBi, a po0ora, SKy BOHHU
BUKOHYIOTh, BifMiHHA. IMeHa (yHKIIH MOXYTh OyTH IepeBaHTaXKeHi JInIIe
B MeXax OfHI€T i Tiel x obyacti BummuMocTi. Y Ourbm panHix Bepcisx Cit++
Ha TMOYaTKy 00JjacTi BUAWMOCTI, B SIKiii BHKOHYBAJIOCH I€PEBAaHTAKCHHS,
000B’s3Kk0BHM Oyito Kito4oBe cioBo overload. Iloumnarounm 3 Bepcii 2.0
HEeoOXiJHICTh y I[bOMY BiJana, Xoda 374e0UIBIIoro s CyMIiCHOCTI Bepciit
KJTIOUOBE CJIOBO 3JINIIHIIOCH, aJIe BUKOPHUCTaHHS HOTro 30BCiM HeOa)kaHe.

Orxe, nepeBaHTaXeH! (YHKLIT MOBUHHI BIPI3HATHCS OXHA BiJ 1HIIOI
NPUHAMMHI 332 OHUM 3 HW)KYE HaBEICHUX ITyHKTIB!

MAaTH Pi3HY KUIBKICTh apTyMEHTIB;
MaTH BiIMIHHICTh X04a O B OJTHOMY 3 THIIIB apTyMEHTIB.

Ipuxnao. Buznaunmo mepeBaHTaxeHi QyHKIIT Show(), O IPYKYIOTh
BIIACHI apryMeHTH. 3a3HAYMMO, IO BOHHM 3HAXOIATHCA B OXHOMY (aiiii
(MaroTh OHAKOBY 00JIACTH BUAMMOCTI - (haii).
void Show(long value)

{ printf (“%$1d”,value) ;
ioid Show (char *string)

{ puts (string) ;

ioid Show (double value)

{ printf (“%1£f”,value) ;}
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void main () {
Show (“\n Opyx 1”);
Show (9998) ;
Show (1.223) ;

Konmu xomminsrop 3ycrpivae y ¢yHKuii main() pi3Hi 3BepTaHHS 10
¢ynkuii Show(), TOOTO BUKIUKK (QYHKIIH 3 PI3HHM CIHCKOM IapaMeTpiB,
BiH IX aHaJi3ye Ta BiMUIyKye (QyHKIiO, IO MiAXOIUTh JJIsl BUKOPHCTAHHS.
Cuin 3a3Ha4YMTH, IO NOBHICTIO YCS JIOAAaTKOBA poOOTa BUKOHYETHCS i€ i
Yac KOMIIIALII, II0 BENbMH BaXKIIMBO: IIiJi 4aCc BHKOHAHHS IPOTrpaMu
HISIKUX ~ JONATKOBHX TMPOIECiB HE BiAOymeTbCs 1 3BEpTaHHA JO
repeBaHTaKeHoi (YHKIIi HIYMM He BiIPI3HATUMETHCS BiJ aHAJOTiYHOTO
TIpolLiecy 3BEpTaHHs JI0 Oyab-sKol QyHKII.

[poriec nomyky GyHKITI1, 110 HAROLIBIIE MiIXOAUTH JJIsT BUKOPUCTAHHS
TOJIATAE B TOIIYKY ,,HaMKpamoi” BiAMOBIAHOCTI (POpMaJIbHUX 1 (PaKTUUHHX
mapamerpiB. Lle mocsiraeTeCs NUIIXOM IepeBIpKM HaOOpy KpUTEPIiB B
HaCTYITHOMY TIOPSIIIKY:

e TouHa BIANOBIAHICTE THIIB, TOOTO IIOBHA BIAMNOBIAHICTH, IO
JOCATAETHCS. TPUBIAJIFHUM TIEPETBOPEHHSIM THUMIB (HANPUKIAA, iM’s
MacHBY 1 MOKaXXYHK, iM’ QYHKIII 1 TOK&XYMK Ha (QYHKLIIO, THII fype i
const type).

e BinnoBigHICTE, MO TOCATAETHCA ,,IIATATYBAHHAM THMIB (HATIPUKIIA,
char B int, short B int, float B double Tomo).

e BiamoBigHiCTh, MO0 JOCATAETHCS NUISIXOM CTAHAAPTHUX IEPETBOPEHD
(mampuknan, int B double, double B int, double 8 long double Tomo).

e BimnoBigHiCT, MO JOCSTAETHCS MEPETBOPEHHAMHU, BHU3HAYCHUMH
KOPHCTYBayeM.

e BimnoigHicTe 3a paxyHOK B3MIHHOTO 4YHCIIa AapryMeHTiB (...) B
OTOJIOIICHH] (DYHKITII.
3ayeasicenns. DyHKIIT HE pPO3PI3HATHUMYTHCSA, SKIIO MAOTh JIUIIE

pi3HMIl THUI 3HAYeHHsS, LIO IOBEPTA€ThCA. Hampukian, He MOXYTh

BBKATHUCA MIEPEBAHTAXKCHUMH HACTYIHI QyHKITII:
int Show(int *a);
char *Show(int *a);
HenocratHiMm € 3actocyBanHs (QYHKIIH 3 apryMeHTaMu THILY
TIOCUJIAHHSL:
int Show(int a);
int Show(int &b) ;
[3 3po3yMiiMX NpUYMH HEMOXIIMBHM € TepeBaHTakeHHs (YHKIIH, B
KX BIJICYTHIH ommc apryMeHTiB. Tak, mpeacTaBlieHHs int proc(int a, ...);
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Ta int proc(int a, char b); He BU3HAUNTb, siKa QYHKIIS Oy/e aKTHBI30BaHOIO,
SKIIO BUKIWMK opraHidyBatu sk proc(l,2). He Moxyrs Oyru
HepeBaHTaXXEHUMHU (QYHKIII, SIKIIO IX HapaMeTpd BiJIpPi3HSAIOTHCS JIUIIE
3acTocyBaHHAM MoauGikaTopiB iX apryMeHTiB - const, volatile.
Komminsrop He pospizHstuMe onucu void funk(const int a) ta void
funk(volatile int a). KpiMm TOro, HEMOXJIUBUM € MEPEBAHTAXKYBAHHS YCiX
¢yHKuUi# 13 crangapTaoi 6i0miorexku Standard C Library.

Komminarop Cit++ 3piiicHIOE JeKopyBaHHS IMEH IepeBaHTaKEHHX
GyHKIIH, 10 03BONSE 0€3 YCKIAMHCHh 3a0€3IICYMTH BHKOPUCTAHHS
MeXaHi3My NepeBaHTaXeHHs. [y BIACHOrO BHYTPIIIHBOTO MPEACTaBICHHS
BiH JI0/1a€ 10 iMEHi JIeKiJIbKa CUMBOJIB, 1110 OTOTOKHIOIOTH THII Ta MOPSIOK
CIiyBaHHA NapaMeTpiB, IO cHpuiMaioThes (yHKIieo. Sk mpukian,
PO3TIITHEMO JIEKiIbKa BapiaHTiB JIEKOPYBaHHS:

void func(int i); - @func$qi
int func(int i); - @func$qi
void func(char i); - @func$qc

void func(char *p;) - @func$qpc

3 mepmmx psAAKiB J0OpE BUIHO, YOMY HEMOXIIUBUM € IePEBaHTaKCHHS
(yHKIIH, MO BiAPI3HAIOTHCA JIMIIC TUTIOM 3HAYCHHS, SKE ITOBEPTAETHCS.
AJKe 11ell THII HE BKJIIOYAETHCS 10 3aKOJ0BAHUX IMEH.

Tpuxnao.

#include<stdio.h>
#include<conio.h>
void print(int a)

{
printf ("void print(int a)\n");

}
void print(const char* a)
{

printf ("void print(const char* a)\n");
}
void print(double a)
{

printf ("void print (double a)\n");
}
void print(long a)
{

printf ("void print(long a)\n");}
void print(char a)
{

printf ("void print(char a)\n");

}
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void fn(char c,int i,short s,float f£f)

{

print(c); /* mounHa BignoBiguicTe - print(char a) */
print(i); /* mounHa BignoBigHicTe - print(int a) */
print(s); /* “nigrsryeanns” Tuny - print(int a) */
print(£); /* “nipgrsryeauns” Tuny - print(double a)
*/
print('a'); /* wouna eBignoerigmicTe - print(char a) */
print(49); /* wouna BignoeigmicTe - print(int a) */
print(0) ; /* TounHa BignomBigmicTe - print(int a) */

print("a"); /* Touna BignoeripgmicTe - print(const
char* a) */
}

void main ()

{
fn(1,2,3,4.5);

}

OTpumaeMo Taki pe3ynbTaTH :
void print(char a)
void print(int a)
void print(int a)
void print(double a)
void print(char a)
void print(int a)
void print(int a)
void print(const char* a)

2.2.6 Onepauis po3e’ssi3aHHs1 suOUMocCmi

Ormepamist po3B’si3anHHs BUIUMOCTI :: (scope resolution operator)
JIO3BOJISE 3IMCHUTH JOCTYI O TI00anbHOL 3MiHHOI 9l (hyHKIIT 3 670Ky, B
SIKOMY OTOJIOIIEHA JIOKallbHA 3MiHHA 3 THM caMuM iM’sM. Hampukian,
BHupa3 ::/ o3Hadae riI00anbHY 3MIHHY /, HaBiTh SKIOIO B JaHOMY OJOII
OTOJIOIICHA JIOKalbHA 3MiHHAa 3 TaKUM camuM iMm’sMm [. BukopmcraHHs
orepartii :: JEMOHCTPY€E HACTYITHUH TIPHUKIIAT :

int i; // ommc rnoBanbHOL BMiHHOI i
void main (void)

{

int i=3; // onmc nokanbHOi BMiHHOI i

::i = 4;// npucBoOBaHHSI BHAYEHHsI IJoBanbHiN BMiHHIiR i
printf ("%d\n",i); // BuBemeHHs JokanbHOL i
printf ("%d\n",::i); // BuBegmeHHs ryoBanbHOL i

}
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2.2.7 BukopucmaHHs inline-cneyudpikamopy

Hanuii cneuudikarop 03Bojsie BBECTH (YHKLIT 3 HOBHM KJIFOYOBUM
clIoBOM  inline, 100 KOMIUIATOp pO3MICTUB KoA 1€l  (yHKmii
0e3mocepe/IHbO Y Miclle BHUKIMKY (YHKINI. 3ramaemMo, Mo IIijJ dYac
KOMIUIALIT 3BMYaiHOI QyHKIIT 11 KOJ pO3MILIyeThCs y MKy 00JacTh
nam’siTi. Daiin BUKOHAaHHS sBJIsiE COOOI0 Ha0ip (parMeHTiB KOy, A0 SKUX
3BEPTAETHCSA OCHOBHA MPOrpaMa, OPTraHi30BYIOYM BUKJIMK Ti€l YM 1HIIOL
¢ynkuii. 3BuuaitHo, npu KoXHIN akTuBauii ¢yHKuii HeoOXimHO 30epiraTu
MIOTOYHY ajJpecy Nmporpamu, abW 3HATH, KyAW MOBEPHYTH KEpYBaHHS ITiCIIS
BHUKOHaHHS (QyHKUii. He ckiasHO MPpHUITyCTUTH, 1110 IporpaMa IpamntoBaTuMe
TIOBIJIBHIIIE, BTpaYaroyy 4ac Ha BUKIWK (QyHKUii. ToMy He AuBye mo3uiis
JIeSKUX TPOrpaMicTiB IPHHIMIIOBO HE MUCATH MalIuX (QYHKI[IH, BKIIOYAIOUN
iX 0e3mocepeIHbO JI0 MPOrpaMH, TYpOYIOUHCH IIEpII 3a BCE MPO MCHIIHN
yac BHKOHaHHA. [Ipore mporpama ryOMTH CBOI IlepeBard, MOJIYJIBHICTh
30kpeMa. TyT y Haromi craroTh came inline-QpyHKIi, IO JO3BOJISIOTH
30eperT BHCOKOMOJYIBbHHH CTHJIb TPOEKTYBaHHS 0€3 Ha/UIMIIKOBHX
BUTpaT 4acy Ha BUKIMKK (yHKIIH. Buknmk takoi ¢yHKIIT opraHizyeTbest
TaKAM YHHOM, IO Tepenada KepyBaHHA (YHKII (KOMaHOa Iepexomay)
3aMiHSETBCS TLIOM camoi (yHKIi. 3BHYaiiHO, MO Taka (YHKLIS MOBHHHA
OyTH BH3Ha4YeHa A0 Ii MEepIIoro BUKOPUCTaHHS y mporpami (OfHOro e
MIPOTOTHITY HEJOCTaTHBO), TO XX HAaWMOLUIbHIIIE IX BHU3HAYaTH y header-
Gaiini.

Ipuxnao:
inline int max(int a, int b)

{

return (a>b)?a:b;

Baxkaumii MakcMMaNbHUE po3Mmip inline-QyHKIIN - TpH orepaToph
BUKOHaHHA. SIkmio ¢yHKIis 3aiiMaTuMe Oiiblme psaKiB, 4ac ii BHKIHKY
MOXJIMBO TIOPIBHATH 3 YacOM, HEOOXITHHM il 3BUYalHOTO BHKOHAHHS
¢yakmii. TobGto i3 30impmieHHSM po3Mipy (yHKIIT mepeBarm Takoi
I1ICTAaHOBKU 3MEHIIYIOTHCSL.

Inline-pyHKIisI BUKOHYETBCS K OIUH PSJIOK, HE3AIEKHO BiJ[ TOrO,
CKUTBKH PSAIKIB BOHA MICTHTh Ta OO CKUIBKOX IIOMIJIOK TIpHU3Bene ii
BUKOHAHHS. TOMY JUis TIPOBENEHHS BiJUIarO/DKEHHS THUMYAacOBO CIIiJ
YCYHYTH KJIIOYOBE CIIOBO, a0M TMOBHICTIO BIIEBHUTUCS Y BIJCYTHOCTI
TTOMHIIOK.

He yci ¢yHKIIT MOKIHBO OrofiocutH inline - GyHKUissMU. BKiIroueHHs y
GyHKIII0 Oyab-KOro oreparopa LUKy TpU3BENE 10 IEePETBOPEHHS Y
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outline-pyHkuiro (TOOTO 3BHYAMHY, IO HE MiJACTABIATUMETHCS). Y I[OMY
BUNAJKy Yac Ha BUKOHAHHSA LUKIY ‘3aTbMapUTh’ TEpEeBard OroJIOIICHHT
inline. HacamkiHeup ciij 3ayBakWTH, IO JNaHWH crenu@ikaTop JIUIIe
BKa3ye KOMIIUIATOPY Ha HEOOXiJHICTh ONTHMIi3allil BUKIUKY NaHOi (yHKii
MiJICTAHOBKOIO 1i Tila HA BIAMIHY BiJi 3BHYAWHOI aKTHBAIii (QYHKIIIT.
[Miakpecnumo, IO TUIBKK BKa3ye, OT)KE IHKOJIM KOMIILISATOP CIIPOMOXKHHI
irHopyBaTtH Taki Bka3iBku. Kowmminstop Visual Ci++ wmae ximod, 1o
JIO3BOJISIE TIpOrpaMicTy ab0 MEepeTBOPUTH (YHKIIIO B outline, SKIIO0 BOHA
Mae BiAMOBIHI Baay (HAsBHICTh KEPYIOUUX CTPYKTYp), 00 3ajHIIaTH ii K
inline, noku € Hajis 3100yTH TNpPHHAMMHI X04Y SIKYCh €(EeKTUBHICTbH
AITOPUTMY.

2.2.8 AHOHIMHI 06°€OHaHHS

AHOHIMHI 00’€JHaHHS union He MAIOTh IMEHI NMO3HAYCHHS; 3BEPTaHHS]
JI0O C€JIEMEHTIB IMX CTPYKTYp TPOBOTUTHECA Oe3MocepeHbo, MOmiOHO
3BHYAWHUM 3MIiHHUM. 3rajgaeMo, IO €NIeMEHTH union PO3JIUISIOTE MiX
co0or0 omHy U Ty X o0Omacte mam’sti. [mobampHI aHOHIMHI 00’ €IHAHHS
TOBMHHI BU3HAYATHCS SIK CTATHYHI.

AHOHIMHI 00’€JJHaHHS BH3HAYalOTh 00’€KT, a He TUI. IMeHa 4YIeHiB
AHOHIMHOTO 00’€THAHHS TOBHWHHI BIAPI3HATHCA BiJl IHIINX iMEH 3 ONMHi€l
obnacti BHAMMOCTI, BHMKOPHCTOBYIOThCS Oe3mocepenHbo, Oe3 omeparii
"Kkpamka'.

Tpuxnao.

#include<string.h>
static union { //rnoBaneHe aHOHiMHe 06’ emHaHHS
char name[80];
long numl;
};
int main() {
union { // nokxanpHe aHOHiMHe 06'enHaHHS
int num2;
int sum;
};
for (num2=0; num2<10; num2++)
numl=num2;
return 0;

lomoBHa imess 3acTocyBaHHS TakKMX O0'€MHAHb - TPAaKTyBaHHS Ta
BUKOPHUCTAHHS OJHOrO M TOro X MICIS Yy MaM'sTi Al 3MIHHHUX PI3HOTO
THILY.
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2.2.9 Onepamopu po3nodiny nam’smi

Just xepyBaHHS po3nojiioM auHamiuHoi mam’siti B Cit++ mmpoko
BUKOPUCTOBYIOThCSL orepaTopu new Ta delete. BoHu 3aMiHIOIOTH BiZoMi
HaMm 3 MoBu Ci malloc, calloc, free, pote 1ie He 0O3HAYaE, 10 BCi BOHU HE
MOXYTh BUKOpUcTOBYyBathcs y Ci++. Ycs crpaBa caMe y THYYKOCTI HOBHX
OIIEPATOPIB: new TOBEPTAE IMOKAKYMK HA THI, IS SKOTO BHUIIISETHCS
nam’saTh, B TOH 4ac sk malloc TOBepTae TOPOXKHIM MOKAKYUK, TOMY Y
MIEPIIOMY BUIIAJIKY BiJlagae HEOOX1HICTh BUKOPUCTOBYBATH IIEPETBOPCHHS
tury. KpiM TOro, THYYKICTP HOBHX OIIEPAaTOPiB OYCBHIHA came IpHU
BHKOPHUCTAHHI KJIaciB, OCKUTBKH KJIAC MOXC BH3HAUUTH BJIACHUI BapiaHT
oUX omepariii (HampukiIan, y mporeaypax iHimiamizamii Ta OYHCTKH), PO
0 HTUMEThCS Jai.

Orxe, oniepatop new(type) OBEpPTaE MOKAKIUK HA THII £ype, IS SIKOTO
BHIUISETHCS 1AM’ sITh. HacTyIHI psIIKA BUKOPUCTOBYIOTH IIEH OmepaTop:

float *p=new float;
double *array=new float[10];

Omneparop delete(var), HaBmaku, 3BUIGHSAE BIANOBIAHY JIUISHKY
JMHAMIYHOT mam’siTi. 3acTOCYBaHHS HOro JI0 MOMEPEIHBO BH3HAYCHHX
3MIHHHX MAaTHME BHUIJISL:

delete p;
delete array; // a6o delete[l0] array;

[MpumiTka. He cix BUKImKaTy BuepeMimKy GyHKIIi po3moaisy mam'sTi
ANSI C ta C++ - y GaraThox BHUMAAKax poOOTa MpOrpamMH 3aBEPIIYETHCS
aBapiifHo.

2.3 MNopiBHAHHA YHKLiOHaNbLHOro Ta 06’eKTHOro nigxoay

3ragaeMo TporpaMHy pealizaimifo KOHIIETIlii JaTH 3 BHUKOPHCTaHHSIM
¢yskmionanpHoro miaxoxy (amB. Po3min 1.13.2. , Macusu crpykryp”). Tomi
JUIsl TIPEJCTABIICHHS JaTW MH CTBOPWIHM BIINOBIAHY CTpyKTYpy Data Tta
OKpeMO omwmcanud Halip BIAMOBIAHUX QYHKIIHA, sKi OymIyTh BHUKOHYBAaTH
orepartii 3 Turom nanux Data.
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typedef struct Date

{
int d; /* npemm */
int m; /* Mmicsiup */
int y; /* pik */

} Date;

void print date(Date &d);

void init_date(Date &d,int dd,int mm,int yy):;
int leapyear (int yy);

void add_year (Date &d,int yy);

void add_month(Date &d,int mm) ;

void add_day (Date &d,int dd);

SIK BUHO, IPY BUKOPHUCTAHHI (PyHKIIOHAIBHOTO MiJXOAy HEMAE SIBHOTO
3B’s3Ka MIX TUIIOM JaHUX 1 (GyHKuissMu. [laHi BiirparoTh TacHBHY pPOJIb IO
BiTHOIICHHIO J10 (YHKLi, TOMY IO BHHHKAa€ HEOOXiAHICTH mepenadi B
KOXKHY (DyHKIIiFO 3MiHHOI CTPYKTypH THITy Data. Y TOJIOBHIH Iporpami cirif
3a0e3MeunTy BHKIMKM yciX (YyHKOIH — BIAMOBITHMMH  (aKTUIHUMHU
rapamMeTpamMu:

void main (void)
{

Date datel,date2; /* oroJsioweHHsT BMiHHMX
Tuny Data*/

init_date(datel,15,12,2002); /* iminiamisanis
sMinHOi datel*/

add _day (datel,16) ; /* nomaeMo mo datel 16 guim */
print_date(datel); /* BMBOAMMO Ha eKpaH BHAaYeHHS
datel */

init_date(date2,1,1,2003); /* iminianisaunis sminnoi
date2*/

add month(date2,10); /* momaeMo mo datel 10 micsinim
*/

print_date(date2) ; /* BMBOAMMO Ha eKpaH BHAYeHHS
date2 */
}

Tenep po3rasHEMO aNbTEPHATUBHUN - 00'€ékmuuil nioxio 10

opramizamii maHmx 3amadi. Hamoro IUDIIO € CTBOpEHHS NPOrpaMHOTO
AQHAJIOTY CYTHOCTI JEdIKOro oO0'€KTy TMiJ Ha3BOIO JaTa, SKHH, OKpPIM
3BHYAMHHUX BJIACTHBOCTEH, SIK JIEHb, MICSlb, PIK, Oyde MICTHTH METOIU
(mif), sKi MOJKHA BUKOHYBATH HaJ UM 00'€KTOM, TOOTO BCTAHOBJIFOBATH Ta
3MIHIOBATH JIaTy, BHM3HAYaTH, 4YM € JAHUH pIK BUCOKOCHHM TOIIIO.
BusiBnsietsest, y MoBi Ci++ MOXKHAa BCTAHOBUTH TICHHUH 3B'SI30K MIX JJaHUMHU
Ta (QYHKIISMH, IO X 0OPOOJISIIOTh, OrOJIOCUBIIN OCTAHHI B SIKOCTI OKPEMHX
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€JIEMEHTIB CTPYKTYpHM TaKMM 4YHHOM, IO HOBUH CTPYKTYPOBaHMH THII
HaOy/ie HOBUX, aKTUBHHX BJIACTUBOCTEH:

struct Date

{

int d; // mems

int m; // Micsus

int y; // pixk

void print();

Date(int dd,int mm,int yy):;

int leapyear():;

void add_day(int dd);

void add_month (int mm) ;

void add_year (int yy);
}i

DakTHYHO Y CTPYKTYpY Date My mofanu Ti kK cami QyHKIi, 3MIHUBIIN

YHCIIO IXHIX [TapaMeTpiB, 3pOOMBIIN IX aKTUBHUMH €JIEMEHTaMH CTPYKTYpH!
@OyHKIiI, 110 OroJjomeHi BCepenuHI CTPYKTYpH, OYIyTb Ha3WBATUCA
GyHKIIIMU-4IIeHAMH 11X MOXKHA BHKIUKATH TITBKH IS  3MIiHHOL
BiJIMIOBITHOTO THITYy, BHKOPHCTOBYIOUHM CTaHAAPTHUH METOX JOCTYIy IO
YJIeHIB CTPYKTypu. B TakoMy BuIaaKy Biamazae HEOOXiIHICTH mepenadi
3MiHHUX THIy Data y TonoBHi# QyHKII, Tak K AaHi Ta ¢yHKOiT 00’ €aHaHI
B €IMHOMY 00 €KTi CTPYKTypHOro THiy Data:
void main (void)

{

Date datel(15,12,2002) ,date2(1,1,2003);

/* iminianisanist datel Ta date2 */

datel.add day(16); /* momaemo mo datal 16 muim*/

datel.print(); /* BuBOZMMO Ha expaH SHaueHHs datel */
date2.add month(10); /* momaemMo mo data2 10 micsuis */
date2.print(); /* BuBOOMMO Ha expaH SHaueHHs date2 */

I[pu peamizamii ¢yHKII MOXHAa BHKOPHCTOBYBATH WIEHH MaHOI
CTPYKTypH Oe3 sBHOI BKa3iBKM iMeHi 00’ekTa. HaBoanmo mporpamy, B siKiit
peai3yeTsCcsl KOHICMIIiSl JaTh 3 BHKOPHUCTAHHAIM 00’ €KTHO-OPIEHTOBAHOTO
T IXOY.

#include<stdio.h>

#include<conio.h>

struct Date

{
int d; // nmemm
int m; // Micsus
int y; // pik
void print();
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Date(int dd,int mm,int yy);
int leapyear();
void add_day(int dd);
void add_month (int mm) ;
void add_year (int yy);

}:

void Date: :print()
/* BUBeneHHsT Ha eKpaH xmatu */
{

printf("%d.%d.%d\n",d, m,y) ;
}

Date: :Date(int dd,int mm,int yy)
/* iminianisanis crpykTypm Tuny Date */
{
d=dd;
m=mm;
Y=Yy,
}

int Date: :leapyear()
/* BUBHAYEHHSI, UM BMCOKOCHMM pik */
{
if ((y%$4==0&&y%100!'=0) || (y%400==0)) return 1;
else return O;
}
void Date::add year(int yy)
/* momaTm yy pokie gmo marm */
{
y+=yy’
}

void Date::add month(int mm)
/* momaTy mm Micsinie mo maTm */
{
m+=mm;
if (m>12)
{
y+=m/12;
m=m%$12;
}
}

void Date::add _day(int dd)
/* momarm dd puiB pmo marm */

{

int days[]={31,28,31,30,31,30,31,31,30,31,30,31};
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d+=dd;
if (leapyear()) days[1]=29;
while ((d>days[m-1]))
{
if (leapyear()) days[1]=29;
else days[1]=28;
d-=days[m-1];
m++;
if (m>12)
{

y+=m$%$12;
m=m/12;
}
}
}

void main(void)
{
Date datel(15,12,2002) ,date2(1,1,2003);
datel.add day(16) ;
datel.print() ;
date2.add month(10);
date2.print() ;

2.4 O6’eKTHO - OpieHTOBaHe nporpamMmyBaHHSA Ta NOro
ronoBHi NPUHUUNN

VY monepeaHboMy PO3JIisii MU PO3B's3aiH 3a4ady 3a JOIOMOIOK HOBOTO
CTIJII0 TpPOEKTyBaHHA TiporpaM - oO'ektHoro. KoxHuid  cTmiIB
NPOrpaMyBaHHS MAa€ CBOK KOHIICNITyaJlbHY OCHOBY, BHMAara€ pi3HOTO
MIXOMy MO po3B’s3yBaHHA 3amadi. [Ims 00’€KTHO-Opi€HTOBAHOTO CTEUTIO
KOHIIENTyaJhbHa OCHOBA TOISITa€ B 00’€KTHOMY mimxomi. Llpomy mimxomy
BiJIMOBIIAI0Th YOTUPH TOJOBHUX CNEMEHTH: AfCmPAzy6ants, 0OMexHceHH:
docmyny, modyasHicme Ta iepapxia. 1li eIeMeHTH € TOIOBHUMHU Yy TOMY
pO3yMiHHI, MO 3a ONHUM 3 KJIACHKIB 00'€KTHO-OPIEHTOBAHOTO
npoektyBaHHs nporpam ['pani Bydem [6] 6e3 Oyap-skoro 3 HUX TiAXix HE
Oyle TOBHICTIO 00’ €KTHO-OPIEHTOBAaHWM. A BIACYTHICTH BiOIOBiIHOL
KOHIIENITYaJIbHOI OCHOBH MPH3BEE 0 TOTO, IO MPOrpaMy, sKi HalMCaHi Ha
MoBax Object Pascal, Ci++, OyayTp Majo BiAPI3HATHCA 3a CBOEIO
CTPYKTYpOIO BiJ mporpaMm BigmoBimHo Ha Pascal a6o Ci. Bupasni
MOXIIUBOCTI IIMX 00’€KTHO-OpPIEHTOBAaHMX MOB OyayTh abo BTpadeHi, abo
CYTTEBO BUKpHBIICHI. AJle e OUTbII BOXKJIMBUM € T€, IO IPH [bOMY Oy/e
MaJIo IIAHCIB BIIOPATHUCS 13 CKIIAJHICTIO PO3B’A3yBaHHsI 3a1aui.
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Hanamo Bu3HAYEHHsI OCHOBHUX MPUHIIMITIB 00’ €KTHOTO IMiIXO.Y :

1. Aécmpazysannsa — BUIICHHA TakuX BaroMUX XapaKTEPHCTHUK
00’€KTIB, SIKI BIAPI3HSIOTH WOTrO BiJ yCiX IHIIMX OO €KTIB 1 sKi
YiTKO BU3HAYAIOTh OCOOJHBOCTI JAHOTO O0’€KTa 3 TOYKH 30PY
MOAAJIBIIOrO aHai3y.

2. Obmexncenna Ooocmyny — TPOUEC 3aXUCTy OKPEMHUX EIEMEHTIB,
SIKMI HE BILTMBA€E HA BaroMi XapaKTEPUCTHKH 00’ €KTa, SIK IILJIOTO.

3. Mooynbuicms — BIACTUBICTL CHCTEMH, sKa 3B’d3aHa 3
MOXIIUBICTIO JIEKOMITO3MIIII Ha psX TICHO 3B’SI3aHUX MOJIYJIB
(qacTuH).

4. Iepapxia - BUOPANKYBaHHS 3a JEIKAMHM MpaBUIaMU 00 €KTiB
CHCTEMU.

Ines xmaciB — me ocHOBa 00’€KTHO-OPIEHTOBAHOTO IPOrpaMyBaHHS
(OOIT). Meta OOII — HamaraHHs 3B’s13aTH AaHi # QyHKIIT 17151 IX 00pOOKH
B €JIMHE 1JIe — Kac. B kmacax 00’€IHYIOTHCS CTPYKTYpH AaHHX 1 (QyHKIT
ix 0OpoOku. Ines kmaciB BimoOpakae OymoBy 00’€KTiB peabHOIO CBITY —
OCKUTBKM KOKHUH TpenMer abo mporiec Mae CBOi BIACTHBOCTI, OYIOBY,
MTOBEIIHKY.

Knac — e BU3HaUYeHMI KOpUCTyBaueM THI AaHHX. B Kiaci 3amatoTbest
BIIACTUBOCTI 1 TIOBEiHKA SKOTO-HEOYIh, 00’ €KTa y BUIJISI ITOJIB-TaHUX 1
(GyHKIIH U1 poOOTH 3 HUMH.

IHapaouema npocpamysanus — 1ie Hadip Teopii, METOMIB, CTAHAAPTIB,
SIKI BUKOPHUCTOBYIOTbCS TIIpHM po3poOIi Ta peamizamii mnporpaM Ha
koMt rorepi. OOII yacTo Ha3MBarOTH HOBOIO MAPaIUTMOIO IPOTrPaMyBaHHS,
xoua ii PEBONIOMIMHMI IOCTYN pPO3MOYaBCs AaBHO y MuHyiaomy. OOII
OCHOBaHE Ha TPHOX IPHHIMIIAX, 0 HATAFOTh KJacaM HOB1 BJIaCTHUBOCTI:

1. Imkancynayis — 00’€JHAaHHA B €IWHE LiJlE JAHUX 1 AITOPUTMIB
00pobkn mmx ganmx. B OOIl nani Ha3WBArOTBHCSA IOMSAMH, a
aqropuTMH — MeTomaMu abo QyHKmisIMHU-4iIeHaMu (methods,
member functions).

2. Vcnaokyeamns - BIACTUBICTb CTBOPEHHs ie€papxii Kiacis, KOJIu
HAIIaJK{ OTPUMYIOTB BiJl TIONIEPETHUKA OIS 1 METOMIH.

3. Ionimopgism (Bin rp. poly — 6arato i morphos popma, o3Hayae
O6aratro ¢opM) — 1 BIACTHBICTh KJACiB OfHi€l iepapxii
BUPILIYBaTH CXOXI 3a 3MICTOM 3aBJIaHHS 3a JIOMOMOTOI0 Pi3HUX
aJITOPUTMIB.
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2.4.1 AbcmpazyeaHHs

Abcmpazysanna - OIVH 13 TOJOBHHUX 3aC00iB, 110 BUKOPHCTOBYIOTHCS
IS PO3B’sI3aHHS CKJIAIHMX 3a1ad.

Ab6cmpaxyin - 1€ TOCUTh CYTTEBI XapaKTEPHUCTHKH JCSIKOr0 00’ €KTa,
SIKi BIIPI3HAIOTH HOTO BiJl YCiX 1HINUX BHUIIB 00 €KTIB 1, TAKMM YHHOM, YiTKO
BU3HAYAIOTh OCOOJUBOCTI JAHOTO O0’€KTa 3 TOYKH 30py IONATBIIOrO
PO3TIISITY Ta aHATI3Y.

AOcTparyBaHHS KOHIICHTPYE VyBary Ha 30BHIIIHIX OCOOJMBOCTSIX
00’€KTa 1 T03BOJISIE B1IOKPEMUTH HAHOLIBII CYTTEBI OCOOIIMBOCTI MOBEIIHKH
Bim jgeraneil ix 3mificHeHHs. Takuii po3MOi MOXXKHA Ha3BaTH 0Oap’epom
aOcTpaxuii, SKUH TIPYHTYETHCS HA TPHHOMIN MiHIMIi3amii 3B’SI3KiB, KOJH
iHTepdeiic 00’€KTa MICTUThH TUIBKH CYTTEBI acleKTH NoBeniHKH. KopucHum
€ 1IIe OAWH JONOMDKHMH NPHHIMI, SKHH Ha3MBAETHCS IPHHIUIIOM
HalMeHIIOI BUPa3HOCTI, 32 SKUM aOCTpaKIlis MOBHHHA OXOILTIOBATH JIMINE
caMmy CyTh 00’€KTa, He OuIbIIIe, ajie i He MeHIe.

Bubip moctaTHROi MHOXWHHM aOCTpakIlii s 3aJaHOi IMPEeIMETHOI
00J1acTi € TOJOBHOIO MPOOIEMOI0 00’ €KTHO-OPIEHTOBAHOIO MTPOEKTYBAHHS.
Icuye minmit cnektp abcTpakuid, SKWH MOYMHAETHCS 3 00’€KTIB, IO
MPUOIU3HO BIiJIIOBIAIOTH CYTHOCTI IPEAMETHOI 00JacTi, Ta 3aKiHUyETHCS
00’€xTaMy, sIKi HE MalOTh PEAbHUX AHAJIOTIB Y >KUTTI. [linBuImUTH CTYIiHD
abcTpaxmii MoXHa :

1. ommcoM BIACHHUX TUIIB JIAHHX;

2. BUKOPHUCTaHHAM (QYHKLIi;

3. 00’eanaHHsA THIIB AaHUX 1 GyHKLIN y Momyi;
4. BHUKOPHMCTaHHSIM KJIACiB.

Haii0inpm mikaBi amst Hac abcTpakiii cyTHOCTI 00’ €KTiB, TOMY IIIO BOHH
BIATMOBIAIOTh CIIOBHUKY IpenMeTHoi obmacti. Ommc moBemiHKA 00’€KTa
MICTHTD ONHC OIEpamil, IKi MOXKYTh BUKOHYBATHUCh HaJ HHUM, Ta OIEpaIi,
sIKi caM 00’ €KT BUKOHYE HaJl IHIMUME 00’ €eKTaMu. Takwii miaxiJ KOHIICHTPYE
yBary Ha 30BHIIIHIX 0COOIHMBOCTSX 00’ €KTA.

[loBHuit Habip omepariiii, ski 00’€KT MOXKe 3IMCHIOBATH HAJ 1HIINM
00’€KTOM, HA3UBAETHCS TIPOTOKOIIOM (TIPO 11e HTHUMeThcs Hibkue). [IpoTokon
BioOparkae BCi Iii, SIKi MOXKE 3a3HaBATH caM 00 €KT i 3a JIOMOMOTIOI0 SIKMX
MOXK€ BIUIMBATA Ha 1HIN 00’€KTH, YMM IIOBHICTIO BH3HAYA€ 3O0BHIIIHIO
MOBEIIHKY a0CTpPaKIIil 13 CTATUCTUYHOI T AMHAMIYHOI TOYKH 30DY.
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2.4.2 O6mexeHHs1 docmyny
CrtBOpeHHI0 abcTpakiiii Oyab-1Koro 00’ €KTa MOBUHHI IIEpeIyBaTH MEBHI
pitneHHs npo 3aci6 ii peamizarii. BuOpanuii crioci0 peasizaiii HOBHHEH
OyTH CXOBaHHWI Ta 3aXMIIEHHH JUIsL OLIBIIOCTI 00’€KTIB-KOPHUCTYBaviB (SIKi
3BEPTAIOThCS O AaHOi abctpakilii). [TOHATTS OOMEXEeHHST MOCTYIy MOXKHA
BU3HAYUTH TAKUM YHHOM:

Obomerncennss docmyny - 1€ TPOIEC 3aXHCTy OKPEMHUX CJICMCHTIB
00’€eKTa, 110 HE MOPYIIYE CYTTEBUX XapaKTCPUCTHK 00’ €KTa SK I[LJIOTO.

AbcTparyBaHHs Ta 00MeKeHHs JIOCTYITY SIBIIAIOTHCA
B3a€MOJIONIOBHIOIOUNMH  (paKTopaMu: abcTparyBaHHS (DOKYCye yBary Ha
30BHINIHIX OCOOMHMBOCTAX 00’€KTa, a OOMEXKCHHS IOCTYIy - abo0 iHakIe
3axucT iHpoOpMalii - HE J03BOISE 00 €KTaM-KOPHUCTyBayaM pO3Pi3HITH
BHYTpIIIHIO Oy/10BY 00’ €kTa. OOMEXEHHs I0CTYITY, TAKUM YHHOM, BU3HAYAE
BUAUMI Oap’epu MiX pPi3HMMH aOCTpakuisMH. AHAJIOTIYHMM YHHOM HpH
MIPOEKTYBaHHI 0a3 JaHWX MPOTrpaMiCTH HE 3BEPTAIOTH yBark Ha (i3sMUHMI
3MICT JIaHHX, a 30CEPEPKYIOTECS Ha CXEMi, sIKa BiJloOpaskae JIOTi4Hy OyJI0BY
JaHHX.

Ha mnpaxTtumi 3aiiicHIOETbCS 3aXHCT SIK CTPYKTYpH 00’€KTa, TaK i
peaizamii oro meroaiB. Y MoBi Ci++ KepyBaHHS JIOCTYIOM Ta BUANUMICTIO
JIOCATAETHCS. 3 BEJUKOIO THYUKiCTIO. EnemeHTH 00’€kTa MOXYTH OyTH
BiJTHECEHI MO 3araJlbHOIOCTYITHOI, BiIOKpeMJIeHOI ab0 3aXHIEeHOI YacTHHU
(mpo e WTHMeThCS HIDKYE). 3araibHOIOCTYITHA YacTHHA “‘BHIMMA’ st
BCiX 00’€KTiB; BIJOKpEMJICHA YacTHHA IIOBHICTIO NPHXOBaHA IS 1HIIMX
00’€KTiB; 3aXHWIIeHa YacTHHA “BHAUMA’ TITBKH IS JTAHOTO KiIacy Ta Horo
M IKIIAcIB.

2.4.3 ModynbHicmb

Modynvnicms - 1Ie BIACTUBICTh IPOTPAaMHOI CHCTEMH, IO ITOB’s3aHA i3
MOJIMBICTIO JTEKOMITO3HIIIi 1i Ha psA BHYTPIIIHBO 3B’S3aHUX Ha CIAOKO
TIOB’SI3aHUX MIXK COOOI0 MOITYIIB.

Posmoxmin mporpamu  Ha YpHBKH (JaCTHHH) JIO3BOJSIE YAaCTKOBO
3MEHILUTH ii CKIIAJHICTh, OJJHAK 3HAYHO BAXIUBIIINM € TOH (akxT, 1o 1ei
MpoIec MOKpaIrye omparoBanHs ii dactuH. Lli yacTuHM Oyxe IiHHI IS
BHYEPIIHOTO PO3YMIHHS MPOTpaMH B IUIOMY. MOIYNBHICTh € €IeMEHTOM
koHcTpykuii B Ci Ta J03BOJIsIE 31iCHIOBATH Ha 11 OCHOBI TIPOEKTHI PillICHHSI.
B moBi Cit+ kiacu Ta 00’ €KTH CKIaIal0Th JIOTTYHY CTPYKTYPY CHCTEMH; SIK
aOcTpaxiii OpraHi3yroThCsl B MOy, SIKI YTBOPIOIOTH (i3UYHY CTPYKTYPY
cucreMu. Taka BJIAacCTUBICTH CTa€ OCOOJIMBO KOPHCHOIO, KOJH CHCTEMa
CKJIAJIacThCA 13 OaraThbox JECATKIB, a TO i COTEHH KJIAcCiB.
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B MoBax, sKi HiITPUMYIOTh HPHHIMIT MOIYJIBHOCTI SIK CaMOCTiHHY
KOHIICNIIiI0, peali3yeThesi po3aia iHTepdeiicHOl wacTuHHM Ta peaizalii.
TakuM YMHOM, MOJIYJBHICTH Ta OOMEXKEHHS JOCTYIy iIyTh HEBiJl'€MHO
omuH Bixm oxHoro. B Ci  MOIyNbHICTH peai3yeTbcsi  OCOOIMBUMH
NpUiioMaMu: MOAYISIMU € (haiiii, 10 KOMIUTIOIOTECS OKpemo. J[is MoB
Ci/Ci++ TpamuuidiHUM € po3MilieHHs iHTepdeiicHOI YacTWHH MOIYJiB B
okpeMux (haiinax i3 posmmpeHHsaM *.i (T. 3B. 3a2010604Hi ¢hatinu), TOII K
peatizaiiisi MOIYJIsl OIUCYETHCS Y 3BUYAWHUX (pailyiaX i3 pPO3MIMPEHHIM *.C
a0o *.cpp. B3aeMo3B’s30k (ailfliB peami3yeTbCs NUITXOM ITiIKIIOYCHHS
qupekTuBH #include. Taxuit miaxin OymyeThCsl BUKIIIOYHO Ha TTOTOKEHHIX
Ta HE € CyBOPOIO BUMOT'OI0 MOBH, IPOTE 3AJIUIIAETHCS OaXKaHUM.

[IpaBuibHUI pO3MOMIT TPOrpaMy Ha MOAYNI € Maibke Takol CaMoro
CKJIQJIHOIO 33/a4yelo, SIK BHU3HAUCHHS IPaBWIBHOrO Habopy aOcTpakiiil.
Haiigacrime Mozysi BUKOHYIOTH POJIb TEBHUX (PI3MYHMX KOHTEHHEPIB, B sIKi
MOMIIIYIOTECS BU3HAYEGHHS KiaciB Ta OO’€KTIB TpH  JIOTIYHOMY
TIPOEKTYBAaHHI CUCTEMH.

BincyrHicTh cTaHIapTH30BaHUX (PAarMEHTIB A€ MPOrpaMicTy 3HAYHO
OiNbIy CTYMiHB BiBHOCTI. Ta B IMpomeci po3moAiTy CHCTEMH Ha MOAYII
MOXYTh OyTM KOPHCHHMH JBa mpaBwia. llepmie monsrae y HacTYIHOMY:
OCKUTBKM MOy € €JIEMEHTapHUMH Ta HEMOAITBHUMH OJIOKaMHy Iporpamu,
10 MOXKYTh BUKOPHCTOBYBATHCSI B CHCTEMi OaraTopa3oBo, pO3IOIi KIIaciB
Ta 00’€KTiB TIOBHHEH CTBOPIOBATH VIS IIbOTO MAaKCUMaJbHI BuUroau. Jpyre
TIPAaBWJIO BUIUTUBAE 13 TOrO (haKTy, M0 OUTBIIICTE KOMITUIATOPIB CTBOPIOIOTh
OKPEMHUH CerMEeHT KOAy Ul KOXHOTO 3 MOIYJiB, TOMY HOTro po3Mip
BiMOBiMHO oOMexeHnH. OromnomeHHs QyHKIIA y MOAYIl MOXE CIIPaBIISITH
CCpHO3HMI BIUIMB HAa MOXJIMBICTH iX BHKIHKY 3 1HIIOTO MO
(cropinkoBa crpaTeris opraizarii mam'srti). Bemwka KiJbKiCTh BHKIIHKIB
MIX CETMEHTAMH 3aBaHTAXye KEII-TIaM iTh Ta BIUIMBATHME Ha 3HIDKCHHS
XapaKTEPUCTUK CUCTEMH B IIJIOMY.

TakuM YMHOM, MPHUHIUIKM a0CTpParyBaHHsS, OOMEXKEHHs IOCTYIy Ta
MOIYTHHOCTI € B3a€MONOMOBHIOIOUNMH. OO0’€KT BHU3HAYA€ MEXI IEBHHIX
abcTpakmiil, a oOMEXEHHS IOCTYIy Ta MOIYJIBHICTH CTBOPIOIOTH Oap’epu
MIiX HUMHU.

2.4.4 lepapxis

AOcTpakiis - piu HeoOXiJJHA Ta KOPUCHA, IPOTE 3aBXKIH, KpiM
HAMIPOCTIMIMX — CHUTyalid, Yuciao aOcTpakuidi B cucTeMi HabaraTto
nepeOLIbIIYe MOXIIMBOCTI X OJHOYACHOTO KOHTPOII0. OOMEXEHHS JTOCTYITY
JI03BOJISIE B JIESIKIA Mipi 3HSATH If0 TMEPEIIKOAYy, YCYHYBIIN 3 TIONST 30pY
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BHYTpILIHIKA 3MicT aOcTpakuiii. MoIylnbHICT TaKOX CHPOIILYE 3aBIaHHS,
00’emHyIOYM JIOTIYHO T1OB’si3aHi  aOctpakuii B rpymu. AJie  1poro,
BUSIBIISIETHCS, 111 HEJOCTATHLO. 3HAYHE CHPOLICHHS B PO3YMIHHI CKJIaJJHUX
3a7]a4 JOCATA€ThCs 32 PAXyHOK YTBOPEHHS i€papXiynoi CTPYKTYypU caMme 3
abcrpaxuiid. BusHaunmo iepapxito HACTYITHUM YHHOM:

Iepapxin — 1ie apamXoBaHa Ta YIOPSIKOBaHA CHCTEMa aOCTPaKINii.

OCHOBHMMHU BUJAMH 1€papXiyHUX CTPYKTYp CTOCOBHO JO CKJIAJHUX
CHCTEM € CTPYKTypa KjaciB (iepapxis 3a HOMCHKJIATYpPOIO) Ta CTPYKTypa
00’ekTiB (iepapxis 3a ckimagom). [IpuHImmu abcTparyBaHHsS, OOMEKCHHS
JIOCTYITY Ta i€papXii KOHKYPYIOTb MiXK COOOF0 - SIKIIO aOCTparyBaHHS JTaHHX
TIOJIATA€E Y BCTAHOBJICHHI JKOPCTKHX MEX, IO 3aXMIIAIOTh CTaH Ta (QyHKINT
00’€KTa, TO MIPUHIIMII YCTIaAKyBaHHsI BUMArae BiIKPUTH JOCTYI 1 JI0 CTaHy, i
0 (GYHKIIH 00’e€kTa Js MaWOyTHIX MOXiAHUX 00’ €kTiB. Jlns Oymb-sKoro
KJlacy MOXKE ICHyBaTH JBa BUJIM 00’ €KTIB-KOpHCTyBadyiB: "pigHi" 00’ €KTH,
SIKI BUKOPUCTOBYIOTH OINEpallii JaHoro Kiacy Ui AOCTYIly J0 Horo
eNIEMEHTIB, Ta OO0 €KTH-TJKIACH, IO OTPUMaHi 3a JIOMOMOTIOO
YCIaJKyBaHHs JTaHOTO Kiacy. ICHye TpW criocoOM MOpYIIEHHS MeXaHi3My
OOMEXKEHHS JOCTYIly 4Yepe3 MEXaHI3M YCIaJKyBaHHS: IIJKJIAC MOXKe
OTPUMATH JIOCTYyH JI0 JAaHHX CBOTO CyNEpKJIacy, 3IiHCHUTH BHKIHK
BiJIOKpeMJICHO] (3axUIeHol) (GYHKIIT CynepKiacy Ta 3BepHYTUCS HaIPSIMKH
70 cynepkiacy. Pi3HI MOBHM mporpaMyBaHHS IO-Pi3HOMY peajli3yloTh TaKi
MEXaHI3MH YCHaIKyBaHHS Ta OOMEKEHHS JOCTYITy, Ta HaHOLIBII THYYKUM
Ta OJHOYAaCHO HENPOCTUM y NboMy BimHomenHi € Ci++, mpo mpo i
WTHUMETHCSI Mi3HIIIe.

2.5 Knacwu

Ax Oymo mokazano y posmimi 2.3, crpykrypu B Cit++ HO3BONSIOTH
TPYITyBaTH B OJHOMY THII JEKiIbKa €EMEHTIB JaHUX Ta (QYHKLIN, o ix
00pobmsrors. Hmkue BBememo kiacmuHe MOHATTS kimacy B Cit++, skoMmy
TAKOXK BJIACTHBI IIi OCOOJIMBOCTI - BIH MOXE MICTUTH B cOOl SIK €JIE€MEHTH-
JIaHi, TaK 1 elTeMeHTH-(PYHKIII1, 10 CIIPOMOXKHI 00pOOIIATH 1Ii JaHi.

Knac (class) - ue Bu3HAYCHHWII KOPHCTYBa4eM THI JAHHUX, IO
3aCTOCOBYETHCA JUIS OMUCY abCTPAaKTHOI MHOXHHHU 00’€KTiB, SKi OB’ s3aHI
y3araJbHEHHSAM CTPYKTYPH Ta ITOBEIIHKU. Y CHHTAaKCHYHOMY CMHCII Ki1ac B
Ci++ myxe Haragye BU3Ha4eHHs CTPYKTypu B Ci, 32 BUKIIOUEHHSIM JESKHX
MoMmeHTiB. [lo-miepiie, BiH MO)Ke MiIiCTUTH B co0i OmHy abo JeKiibKa
crietikaliii gocTymy, 1Mo 3aaawThes sk public, private abo protected,
po siki Wrumerses misHite. [lo-apyre, kiac, 3a3Bu4aii, MOXKe BKJIFOYATH B
ceOe mie i (yHKIIi-MEeTOAN MOpsiA 3 elneMeHTaMu-naHuMu. [lo-Tpere, kiacy
Haiyacrillle mpuTaMaHHi crieniaibHi QyHKIT - KOHCTPYKTOp Ta AECTPYKTOP
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- BIJTOBIAHO [T CTBOPCHHS Ta 3HHUINCHHS CK3EMIULIPIB KJIacy - 00'€KTiB.
HacamkiHellb, y MHiATBEP/PKCHHI IMOMEPEAHBLOrO PO3ILTY, KIFOUYOBI ClioBa
class ta struct B Ci++ 0lHAKOBO MOXXYTh BUKOPHCTOBYBATHUCS IIPH OIUCI SIK
KJIacCiB, TaK i 3BUYaHUX CTPYKTYP.

2.5.1 lf[pomokos onucy knacy

Ilpomoxon onucy knacy - onuc ineHtudikatopy kiacy (THIy) i3
BKA3iBKOIO €JIEMEHTIB-TaHux (memeber data) Ta mOBimOMIIEHh abo
eneMeHTiB-GyHKIIN (memeber function), siki 06’ekt 00pobisie. Enementu-
JlaHi - [e Taki )k 3BUYAiHI 3MiHHI, SIK €IEMEHTH CTPYKTYpH, €IIeMEHTH-
¢yHKUii - ne ¢yHKUIT, BU3HAYEHI B paMKaX KJIacy, 110 MOXKYTh IpaIloBaTH
JMIIE 3 eJeMEHTaMH-JAaHMMH IbOro Kiacy. Yci OrOJIONIEHHS JaHHWX Ta
MOBIIOMJICHb ~ TIOBUHHI  3HAXOAWTHCSA BCEPEHUHI MNPOTOKOIY  Kiacy
(oromomeHHs):

CHHTaKCHC:

class <im's> {
[ private : ]
[ <onuc npuxoBaHUX enemeHTiB> |
[ protected :
<OMnnC 3axXULLEHUX ENEMEHTIB> |
[ public :
<Onuc OOCTYMHUX eNneMeHTiB> |
h
Ipuknan omucy knacy point (MpencTaBiIcHHS TOYKM Ha TUIONIMHI) 3a
IIOIIOMOT' OO STruct .

struct point
{ // ommc xnacy Ba nonomorowp struct

private: // cneumpikaTop mocTymy
int x,y; // npuxoBani eneMeHTHM-ZaHi
public: // cneumpikaTop mocTymy

void setx(int x);// mani-sBigkxpuri eneMenTM-byHKIii
void sety(int y);

int getx();

int gety();
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Haseznemo npukiiaz onucy Kiiacy 3a JornoMororo class |

class line {
// no BaMoBuaHHIO — private enemMeHTH
int x1, yl1, x2, y2;
public:
line (int x1,int yl,int x2,int y2);
void show() ;
~line();

B nanomy mpukiazmi OrofouryeThesl Kiac Ui MpPEeACTaBICHHs BiJpi3Ka
Ha IUIOmMHI. B 1mpomy Kiaci mepeabadeHo YOTHPH NPUXOBAHI €IEMEHTH-
3MminHi x/,y1,x2,y2, KOHCTPYKTOP line(int xl,int yl,int x2,int y2); ,
necTpykrop ~line() Ta meron void show(); .

Bynp-sika 3MiHHa, orojomeHa (BH3HAa4YeHa) y Kiaci, Mae o00JjacTh
BUIUMOCTI Kiacy (class scope), IO MPOCTATAEThCA 3 Miclsl i omucy -0
3aKiHYEHHS NPOTOKOJILHOTO OIHCY Kiacy. JlaHMMU-4IeHaMH KJIacy MOXYTh
OyTH 3MiHHI Oy[Ob-SKOTO THITy, BKJIIOYArOYM IHII KJIAaCH, TMOKAKYMKH Ha
THIY 00’€KTiB KiaciB Tomo. [Ipore icHylOTh 0OMEXEHHSI Ha BUKOPHCTaHHS
€JICMEHTIB-/IaHHX.

Enemenrtu-nani :

1. Mokyre MaTd Oyab-sIKHH THII, OKpPIM THITy [bOrO X Kiacy (ame
MOXYTb OyTH TOKa)KYMKaMH a00 MOCHIAHHIMH Ha el KJ1ac);

2. MOXyThb OyTv ommcaHi 3 MoOau(piKaTopoM const, IpH LbOMY BOHH
IHIIIaMi3YIOThCSA TUTBKA OAHMH pa3 (3a JOMOMOTOK KOHCTPYKTOpa) i
HE MOXXYTh 3MiHIOBATHUCS;

3. MOXyTh Oyru onmucaHMMHK 3 MoaU(ikaTopoM static, aie He AK auto,
extern 1 register,

4. iniuianizauis noaiB NpH ONKCI HE AOIMYCKAETHCA.

Oyukuii, omucani (a00 BU3HAYEHI) y MPOTOKOII KJacy, HOCSTh Ha3BY
Qynryiti-unenie (eremenmie-ghynxyit), o0 BiAPI3HATH 1X BiJ 3BHYARHAX
30BHIIIHIX “HekIacoBuX” (QyHKIIH. Bu3HaueHHs QYHKIIH-4JICHIB MOXe
3HAXOIWUTHUCS K BCEPEIHHI MPOTOKOIY, TaK 1 1032 OTOJIOMIEHHSIM Kiacy (y
upoMy abo iHmoMy (aiini). @DyHKil-wieHH, BH3HAuYEHI Y KJaci,
BUIIAAIOTE SIK 3BHYAHHWN oOmuc 0e3 IOMepeqHbOro OrOJOMICHHS iX
MPOTOTHITY.
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Tpuxnao 1 (Bu3HaueHHs QYHKIIH-UICHIB B MPOTOKOJII OITHCY KIIacy):

class line
{
int x1, yl1, x2, y2;
public:
line(int _x1,int _yl,int _x2,int _y2)
{
x1= x1; yl= yl;
xX2= x2; y2= y2;
}
void show()
{
}
~line()
{
}
};

OyHKIIIT-4IeHH, BU3HAYCHI TAKUM YUHOM, € TI0 3aMOBUYYBaHHIO inline-
@yukyismu, TaK sIK 34€01TBIIOr0 BOHU HEBEIIMKOIO po3Mipy Ta Haifuacrime
He MicTATh B co0i muKIiB. [Jist onepemKeHHsT MOKIIMBOI HEUNTa0eIbHOCTI
MIPOTOKOJIY KJIacy Ta IpU BUKOPHCTAaHHI (PyHKIIH BEIUKOro po3mipy Oiibil
pallioHaNbHO pO3MINIyBaTH iX BH3HAYeHHS B IHOIOMY Micmi (mo3a
MIPOTOKOJIOM, Y IIboMY a00 k iHImoMy ¢aiini). [Ipu oMy cimig 060B’I3K0BO
BKa3aTH MPOTOTHI (YHKIIT Y MPOTOKOIBHIA YaCTHHI.

IHpuxnao 2 :

//line.h
class line {
int x1, yl1, x2, y2;
public:
line(int _x1, int _yl, int _x2, int _y2);
void show() ;
void move (int x,int y);
~line() ;

};

// line.cpp
#include "line.h"
line::line(int _x1,int _yl,int _x2,int _y2)
{
x1l= x1; yl= yl;
x2= x2; y2= y2;
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void line::move(int x,int y)
{

x1+=x;

yl+=y;

X2+=X;

y2+=y;

3 BHUIIEHABEACHOrO MNMpHKIaxy | BUIUIMBA€E, IO HEMae HEOOXiTHOCTI
BKJIIOYaTH IM’sl KJlacy B iM’sl eneMeHTa-(yHKUii Npu BU3HA4YeHHI ii y
MIPOTOKOJIBHINA YacTHHI omucy kiacy. OpHak Tpeba BH3HATH, IO 11032
MIPOTOKOJIOM Taka BKa3iBKa OOOB’SI3KOBa (IMB. MpHKIax 2) - TYT MU

3aCTOCOBYEMO OIEpAIlii0 PO3B’s3aHHS BHIUMOCTI =i (scope resolution
operator), BKa3yrouu HaJSKHICTh 10 KOHKPETHOrO Kiacy (Hampukiaz, void
line::move(int x, int y) ). OyHKIsT move(int x, int y) 6e3 iMeHi Kiacy Oyje
3BUYAHHOIO 30BHINIHKOIO QyHKIi€. [{o pedi, BOHa MOXe OyTH OIMUCaHA SIK
30BHIIIHSA 1 TAKUM YHHOM — :.‘move(int X, int y), KOIH € IeKiabka QyHKIIH 3
OJIHAKOBUMHU IMEHAMH, SIK Yy HACTYITHOMY BUITAJIKY:

//BusHauenHsT BOBHimHBOI QyHKIii move ()
void move (int x, int y) {
//
}
class line {
int x1, yl, x2, y2;
public:
// BuBHaueHHst QdyHKUiI kjacy move ()
void move (int x,int y) {

//
}
void set(int x, int y) {
move (x,y) ; // line::move (x,y)
::move (x,y) ; // BoBHimmst ::move(x,y);

};

2.5.2 CmeopeHHs 06’ekmis. [Jocmyn 3o nonie ma memodie

JInme micns cTBOpeHHS 3MIiHHOL Kiacy (eK3eMIULpy, 00’ €KTY), M0 Ma€
THIT KJIaCy, MO)KHa OTPHUMATH JIOCTYII 0 JAAQHMX Ta (YHKLIH, IO HaJexaTh
knacy. OCKIIbKY eIeMEHTH-JIaHl Ta elIeMEeHTHU-(QYHKIIT € YaCTHHOIO KJacy,
3BEpTaHHA [0 HHUX IPOBOAMTHCS Yepe3 OroNIOMIeHY 3MiHHY THIy “Kiac”,
1o/1I0HO 3BEPTAHHIO JI0 EIIEMEHTIB CTPYKTYPH:
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class line {
public:
int x1, yl1, x2, y2;
line(int _x1, int _yl, int _x2, int _y2);
void show() ;
void move (int x,int y);
~line() ;
}s
void main()
{
// cTBOpwETECST 06'ekT s kyacy line
line s(12,43,33,43);
int localx, localy;

localx=s.x1; //mocTyn mo eneMeHTy-gmaHux xI1
localy=s.yl; //BocTyn pmo eneMeHTy-gmaHux yl
s.show(); //mocryn mo enemeHTa-dyuxuii show()

Orxe, mOCTYm 1O WIEHIB KJIACy 3IIMCHIOETHCS 3a JIONIOMOTOIO
oneparopy “kpamnka’(.) - object.data. 1leii oneparop MOBiZOMIISIE TIPO Te,
10 MOTPiOHO 3a0e3MeunTn JIOCTYN JI0 eJIeMEHTY KJacy data, 3MiHHA SKOTO
SIBIISIE  COOOI0 OKpeMHMH HOro ek3eMIunsip - object. SIcHO, 1O BUKIHK
eneMeHTa-QyHKIIT 0e3 BKa3iBKM €K3eMIUIsIpa KJIacy TAaKOX HEMOXKIMBHI.
CuHTaKcHC BUKJIMKY Takol (yHKIIi Haramye CyMiIll CHHTaKCHCY JOCTYITY JI0
eJIEMEHTIB-aHNX Ta BUKINKY 3BHYaiiHOl GyHKUIT - object.funk(). Koxuuii
eK3eMIUIAP KJIacy MAa€ CBOI0 MHOXKHHY JaHHUX Ta (QYHKIii-eIeMeHTH
MPALIOIOTh 3 OKPEMUM HaOOpOM JaHUX, 110 HAIEKUTh 3MiHHIH.

MoxIuBUM € Crocid TOCWIaHHA Ha €JIeMEHT JaHuX OO0 €KTy i3
BUKOPUCTAHHSAM MMOKa)KIUKA:

class st
{
public:
int h;
float g;
float add(int hl, float gl)
{
// .
}
};
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void some_fun(st *ps)
{
ps—->h=17;
ps—->g=3.00;
ps—>add(2,3) ;
}
st s;
int main (void)
{
some_fun (&s) ;
return 0;

ExzeMIisip, s SIKOTO  BHKIUKAETHCA  (PYHKINS-CIIEMEHT, €
“nomoynum” Ta BCI TOCWIAHHS HA CJICMCHTH-JaHI MAIOTh BiJHOIICHHS
caMe JI0 IIbOr0 CK3eMIUIpPY, SKIIO0 HE TMOCHIAIOThCS SIBHO HA 1HIIWH
eK3eMIUIIp. Ajspeca eK3eMIULIpy nepenaeTbess (yHKMIT SK HESBHUHA
MPUXOBAHUIA APryMEHT, 0 Ma€ Ha3By this (ueii, morounwii). Lleit Twn
3aBXKIU € TIOKQKYMKOM Ha SK3EMIUTIP BiIOBIIHOTO KIIacy, IO, 30KpeMa,
3HAXOIWTh CBOE 3aCTOCYBaHHS TpPH IEpeBaHTaXKeHHI omepamiin. KoxkHOro
pasy, kond (QYHKIIiA-eIEMEHT MOCHIAEThCS HA EIIEMEHT MOTOYHOIO KiIacy
0e3 SBHOI BKa3iBKH €K3EMIUIAPY, 3aBXKIM BBAKAETHCS, IO LEH SK3EMILIIP
this:

class demo { class demo {
int i; int i;
public: public:
void load i(int val) { void load i(int val) {
this->i=val; i=val;
} }
void get_i() void get_i()
{ {
return this->i; return i;

}; }i

OyHKIii-eTeMeHTH MOXYTh IEPEBAHTAXKYBATUCS TaK, AK 1 3BUYANHI
¢ynkmii. Tak sk iM’st KJacy € 4aCTHHOK PO3IMIMPEHOro iMeHi (yHKIii, €
3MoOra ONHCaTh OfHY W Ty  (YHKI[IO, alie¢ B PI3HUX MPOTOKONAX KIACIB.
[Mpu axtuBamii Takoi mnepeBaHTaxkeHOl CyHKUIT aast i1 igeHTHdiIKaI]
BUKOPHCTOBYIOTBCSI HE TIJIBKH apryMEHTH, ajie ¥ THUN 00’€KTy, IJIs SIKOTO
BOHA BUKJIUKAETHCSL.
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2.5.3 BukopucmaHHsi cneyugikamopie docmyny Knacy

lonoBHOIO TYpOOTOIO Kilacy € HEeoOXiTHICTh MPUXOBYBATH SKOMOTa
Oinpie  iHQopMarii, abu 3axUCTHTH HOro 3MICT BiJl MOXIIUBOTO
CTOpOHHBOTrO BIUIMBY. lle Haknmamae psg oOMeXeHb Ha BHKOPHCTAHHS
JaHuxX. TOMy O3HaKOI MPHUCTOMHOTO CTHIIIO mporpamyBaHHs Ha Ci++
BBXXAETHCS IPaBWIbHE 3aCTOCYBaHHS cHeUu]ikaTopiB JOCTYIly JI0
CIIEMEHTIB-JAHUX Ta CJIEMEHTIB-QyHKIIH Kiacy. Tabmuns —ommcye
MIPU3HAYCHHS CIICIM(]iKaTOpiB JOCTYITY:

Tabnuusa 2.1. CneundbikaTtopu goctyny

EnemeHTn-gaHi T1a enemeHTU-yHKUiT AOCTYNHI Ans
public YHKUin-enemMeHTiB Ta iHWWUX QYHKUiA, e Mae Mmicue
npeacTaBHUK Knacy

EnemeHTn-gaHi Ta enemeHTU-pyHKUii OOCTYNHI nuvwe

private o .
Ansa yHKUi-eneMeHTiB NOTOYHOrO Knacy

EnemeHTn-gaHi T1a enemeHTU-YHKUiT AOCTYMNHI nuwe
protected | ons dYHKUiA-eNeMeHTIB MOTOYHOrO Knacy Ta Knacis,
NMoXiAHUX Bif HbOTO.

KoxHuit 3 xopucTyBadiB Kiacy (caM KIac, HOro MpeacTaBHUKH abo K
TIOX1/THI KJIacH) BOJIOMI€ PI3HUMH HPUBLICAMHU OCTYITY, IO BU3HAYAETHCS
BiJIMIOBiTHAM KITFOUYOBUM CIIOBOM (ZIMB. TaONHIO crienu()ikaTopiB TOCTYILY).
Po3zinu 3 pi3sHUMEU TPUBINESIMHA TOCTYITY MOXKYTB 3’ SIBIITHCS Y OYIb-IKOMY
MOPSIIKY Ta Y OyAb-sIKif KUTBKOCTI. SIKIO yci eneMeHTH-JaHi Ta eJIeMeHTH-
GYHKINT KJTacy OTOJOCHTH TIPUBATHUME (private), TO 3 TaKHM KIacoM
HISKAX OIepaniii MPOBOIUTH HEMOXIIMBO: ycs iH(pOpMAIis 3 IPOTOKOIY
Kiacy Oyzxe npuxoBaHow. Ta HaBIaku, 0 BChOTO, IO OTOJOLICHO Y CeKIil
public, no3Bonenunii HeoOMexenuit pocrym. Illomo crnerwmdikatopy
protected, eneMeHTH-NIaHI CTAIOTh JOCTYIMHHMH Y TIOXiTHOMY KJaci depes
MPUXOBAHUM 110 3aMOBUYBAHHIO TIOKKUHK tAis
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class One

{
protected:
int a;

};

class Two : public One
{

// BUBHaueHHsI HmoximHoro kjacy
public:
void example ()

{

a=0; // osmauvae this->a=0

}:

Sxmio QyHKIIS-CEMEHT NpUMMAaTUME SK TapaMeTp IMOKAKYIHK abo
TTOCWJIaHHS Ha IHIMHMHA 00’€KT, MPABWJIO JENIO0 3MIHIOETHCS: HEMOXKIHBO
3BEPTATHUCS JI0 protected - MaHWX Yepe3 30BHIMIHBOTO KOPHUCTYBada KIIACY
One:

class One

{
protected:
int a;

}:

class Two : public One
{

public:
void example (One &A)
{
a=0; // osnauae this->a=0

A.a=0; // noMmnkxa mocTyny

2.5.4 lNpaeuna eu3Ha4yeHHs1 KOHCMpPYKMopie

Koncmpyxmop - crnemianbHa (QYHKIOiS KJacy, IO BHKIUKAETHCS
ABTOMATHYHO JJIsi CTBOPEHHS Ta iHIIiami3amii eK3eMIUIIpy IMEBHOTO KIIacy.
Ii ocHOBHe mpu3HaYeHHs monsrae y TOMY, MO0 06’€KT OTpUMAB caMme Te
3HAUCHHS, SIKE € JOIMYCTHMHM JUIs AaHOTO Kiacy. MaeTbes Ha yBasi, IO Y
KJIaci BU3HAYAETHCS CIIeliajibHa (PYHKIS, Ky BUKIMYE IPOrpaMa y MOMEHT
iHimiamizamii 00’exty (exk3eMiuripy). BinmoBimampHicTh 3a i BHKIHMK
MIOKJIAIa€ThCsl Ha KOMIIUIATOP - CIpaBa MpOrpaMicTa JIMINE BH3HAYUTH Ta
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omucatd 1i 3 THM jKe IM’siM, 0 1 caM Kiac. Hampukiaa, po3risHEMO
(dparmeHr:

class cdemo

{

long count;
public:
cdemo () ;
void func();

}:

// BUBHAUEHHSI KOHCTPYKTOPAa IO BaMOBUYYBAHHI
cdemo: : cdemo ()

{

printf (“CrBopenns o06’'exTy cdemo”) ;
count=0; // iminianisanis BHyTpiwmmix maHmx

KoHcTpykTOp TpUCBOIOE 3MiHHIN count IOYaTKOBE 3HAUCHHS Ta BHIA€E
Ha €KpaH IIOBIJJOMJICHHSI IIpO CTBOpEHHA 00'exTy Kiacy cdemo. Ilpm
CTBOpEHHI 00'€KTy BKa3aHOTO THITYy (pyHKIis-KOHCTPYKTOp OyJe BHUKIMKaHA
aBTOMaTH4HO. L{e HalmpUMiTHBHIIINI KOHCTPYKTOP.

IcHye nekinbpKa MpaBuiI CTOCOBHO BUKOPHCTaHHS KOHCTPYKTOPIB!

1.

KoHcTpykTOp HE MOBEpTae 3HAYCHHS, HABIThH THITY void. HeMOXIHBO
OTPUMATH MOKAXKYUK Ha KOHCTPYKTOP.

Kiac Moxxe MaTu JIeKiTbka KOHCTPYKTOPIB 3 Pi3HUMH MapaMeTpaMu
JUIA Pi3HUX BHIIB iHimiamizamii (IpH HEOMY BHUKOPHCTOBYETHCS
MEXaHi3M IepeBaHTaKCHHS).

KoHcTpykTOp, IO BUKIHKAETBCS O€3 mapamerpiB, HA3WBAETHCS
KOHCTPYKTOPOM TI0 3aMOBYAHHIO.

[MTapaMerpn KOHCTPYKTOpa MOXKYTh MaTH OyIb-SIKHH THII, KPIM IIbOTO
K K1acy. MoXxHa 3a/1aBaTé 3HA4YCHHS MapaMeTpiB 110 3aMOBYAHHIO.
Ix MO’xe MICTUTH TiTBKH OIUH 13 KOHCTPYKTOPIB.

KoHcTpyKTOpH HE yCTIaAKOBYIOTBCH.

Koncrpykrop He Moke OyTH OroOJOIIEHWH SIK const, virtual, static
abo volatile.

KoHcTpykTopu Ti00aibHUX 00’€KTIB BHUKIMKAIOTHCS IO BHKIHKY
¢yukuii main(). JlokaneHi 00’€KTH CTBOPIOIOThCS, SIK TIIBKH CTa€
aKTHBHOIO oOmacte ix pii. KoHCTpykTOp 3amyckaeTbcsi i TMpH
CTBOPEHHI THMYaCOBOTO 00’ €KTy (HANPUKIIA, MPH Iepenadi o0’ ekra

3 yHKIIT).
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8. Jlokanbhi Ta cTaTU4Hi 00'€KTH CTBOPIOIOTHCS B MOPSAKY PO3MIiLICHHS
X OroJIoIIeHb, CTATU4HI 00'€KTH - JIMIIE OJHUH Pa3.

9. KOHCTPYKTOp BHUKIMKAETHCS, AKIIO B IMPOrpami 3ycTpijacs ska-
HeOyb 13 CHHTaKCHYHUX KOHCTPYKLIH :

iM'si_knaca iMm’a_o6’ekTa [ cnucok_napameTpiB | ;
iM’A_knaca (Cnvcok_napameTpis);
iM'si_knaca iM’a_o6’ekta = BMpas;

10. KoHCTpYKTOp HE CIPOMOKHUN BUIATH MOBIIOMIICHHS PO TIOMUIIKY
miJ dYac iHimiamizamii, amke BiH HE MOBepTae 3HaueHHA. Jlis
oprasizamii MOBIJOMJICHHS PO MOMHJKY 3 KOHCTPYKTOpa MO)KHA
BHUKOPHCTOBYBATH MEXaHi3M 0OpOOKH BUHITKOBHX CHTYaIlil.

2.5.5 Memodu iHiyianizayii enemeHmie y KOHCmpyKkmopax.

OronomieHHs Ta BUKOPUCTAHHA KOHCprKTOpiB MOXE IPOXOAUTH 3a
OJHOIO 13 HACTYITHUX CXEM:

I Cmeopenus 06 ’exmig 3 iniyianizayiero no 3amoeuy8anHio.

Konctpykrop, 1o orononryerbesi 6e3 apryMeHTiB, € KOHCTPYKTOPOM IO
3amoBuyBaHHIO (default constructor). SIKo BiH He BH3HAYCHUI B OMHMCI
KJlacy, KOMITIJIITOP CTBOPIOE HOrO IO 3aMOBYYBAaHHIO (HA TMPAKTHUII BiH
MIPOCTO BUIUIAE TaM’SITh HPU CTBOPEHHI 00’€KTy cBOro kimacy). Sk
TIPUKITAJ], MOXKHA PO3TIISTHYTH HACTYITHE:

class sphere

{
public:
float r;
float x,y,z;
sphere ()

{
x=1.0;
y=2.0;
z=3.0;
r=4;

1I. Cmeopennsa 06 ’exmis i3 cneyianvHoro iHiyianizayiero.

BinbIicTts KOHCTPYKTOPIB BHKOPHUCTOBYIOTHCSI 3 apryMeHTaMmu. AJpke
HEe MOy)Ke BIAIUM Oyne pIIeHHs, MICIs TOro, SK CTBOPHUBIIM TOPOXHIMN
00’€KT, TIOTIM I1Ie IOAATKOBO BUKJIMKATH OKpeMy (DyHKIIiO iHiIiami3arii ais
30epe)KeHHsI B HBOMY NEBHHX AaHuX. HaBeqeHuil HipKYe KOA JOIOMOXKE
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iHiliami3yBaT O0’€KT caMe y MOMEHT Horo crBopeHHsi. Hexaii € Take
OTOJIOIICHHS KOHCTPYKTOpPA y MONEPEIHbO BIOMOMY Kitaci sphere:

sphere (float xcoord, float ycoord, float zcoord,
float radius);

Toxi BU3HAUEHHS! KOHCTPYKTOpa Ma€e OyTH HACTYITHUM:

// BUBHaAUEHHSI KOHCTPYKTOpa
sphere: : sphere (float xcoord, float ycoord, float
zcoord, float radius)

{
x=xcoord; y=ycoord;
z=zcoord; r=radius;

BpaxoByroun Take OrOJIOIIEHHS KOHCTPYKTOpAa, HEOOXiTHO NpH
CTBOpEHHI 00’€KTy IepenaTv HOMy apryMeHTH, IO pOOWTH iHimiani3aliro
EK3eMIUTIPY CXOXKHM Ha BUKIHMK (YHKIIT :

sphere s(1.0, 2.0, 3.0, 4.0);

Sx 6aumMo y TakoMy pasi, 3MiHHA BU3HAYA€ThCS Ta IHIIIANMI3YETHCS B
OHOMY psAAKy. st HalOUTBII THYYKOi CHUTYaIllii iHOII € CEHC OTOJOCHTH
KOHCTPYKTOPH 3 PI3HMM THIIOM Ta KUIBKICTIO apryMEHTIB, IO JI03BOJISE
OyayBaTu OLIBII 3pO3YMiJi Ta MPUCTOCOBAHI JI0 KOpHCTyBaya Kinacu. ToOTo
KOHCTPYKTOpH, SIK i 3BHYalHI ¢$yHKOii-eneMeHTy, MOXKHA
TepeBaHTaXyBaTu. KOMMIIATOp, TpoaHANi3yBaBIIM apryMEeHTH NpH
CTBOPEHHI 00’€KTY, CIHPOMOXHHI aBTOMAaTHYHO BU3HAYMTH, SKHH 3
KOHCTPYKTOpIB BUKIHMKATH. [Ipy 11bOMY BUKOPHCTOBYIOThCS BiJIOMi IpaBHiIa
BIJIMIOBiTHOCTI apryMEHTIB MPH MIEPEeBAHTAXKCHH] (DYHKITIH.

Kpim Toro, B Ci++ 3ycrpivatorbcst nBi Qopmu iHimiamizami 3
rapaMeTpamMu:

1) iniyianizayia y mini KoHcmpykmopa, 8i0oma 3a 8UleHaA8eOeHUMU
NPUKIAA0aMU, CXeMAMUYHO NPeOCMABNeHa SK:
class two({

int x,y;

public:
two (int x1,int y1)
{

x=x1; // npucBoeHHs y Tini KOHCTpPyKTOpa
y=yl;
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2) iniyianizayis CRUCKOM NICJISL 3A20/106KY GUSHAYCHHSL (DYHKYIL:
class one{

int x,y;

public:

one (int x1,int yl1) : x(x1),y(yl)

{

}
}i

OOunBi hopmu abCONMIOTHO PIBHO3HAYHI, Jpyra, MpaBJia, 3yCTPiuaeThCs
JIETIO PiJIie.

1II. Cmeopenns 06’ €Kmié uiisAXoOM KONIO8AHHSL IHWUUX 00 '€KMIB.

VY 1bOMY BHIIAJIKY MAEThCS HA yBa3i OTPUMAHHS KOMid BXKE iCHYIHOUOro
00’€KTy, 10, Yy CBOI 4Yepry, MOTpedye OCOOIMBOrO KOHCTPYKTOpA, IO
HOCHUTh Ha3By iHiliamizaropa Kormii (copy initializer) abo KOHCTPYKTOP
KOIIIOBaHHS (copy constructor).

KoHcTpyKTOp KOMiIOBaHHS — 1€ CellialbHUN BHJ KOHCTPYKTOpa, SKHUH
OTPUMYE B SIKOCTI €JJMHOTO MapaMeTpa MOKAXKYMK Ha 00 €KT IOTO X KIIacy.
HactynHuii ko IeMOHCTpY€E BUKOPUCTaHHsI TAKOTO KOHCTPYKTOpA:

//BU3HAYEHHS KOHCTPYKTOPA KOIMIOBAHHS
example:: example (example& referance)

{

count = referance.count;

}

void main()
{
example object(5); //BUKOpHCTAHHS KOHCTPYKTOpA IS int
example objectl=object;//BUKOPUCTAHH] KOHCTPYKTOPA
/I xomiroBaHHs
//BinbyBaeThCs KOMiFOBaHHSA MiXk object] Ta object

KoHcTpyKTOpH KOMiIOBaHHA HAA3BHYAIHO BaXKIIMBI Y BHIAJKAX, KOJH
moTpiOHO CTBOPHUTH KOmiI0 00’€KTy Kiacy. be3 HuX KommimsaTop He
CIIPOMOXKHHH BUKOHATH KOIIIOBAaHHA - BCE IIOBHICTIO 3aJEXKHUTh Bif
icHyrouoro KoHCTpykTopa. KormitoBaHHS 00’€KTiB BigOyBaeTbca TIpHU
mepeaadi o0’e€KTiB 3a 3HAYEHHSAM y QYHKIiIO abo HaBmaku. PosrisHemo
MIPUKIIA], IO JIGMOHCTPYE Mepeiady 00’ €KTIB 3a 3HAUYCHHSIM:
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// byHKUist oTpuMMye BMiHHY KJjlacy B3a BHAYEHHSIM
void func(sorce obj)

{
obj.classfunc(); // BUKIMK KOMIOHEHTHO1 QyHKUii
KJlacy sorce

}
void main (void)
{
sorce obj (10); // amTomaTuuHa SBMiHHa
func(obj); //nepepmaua dyHkruii 06’ exTa 3a BHAUEHHSIM

IMpn axtuBamii func (obj) KOMIIATOpP BUKOPUCTOBYE KOHCTPYKTOD
KOIMIIOBAHHS YIS PO3MIIIEHHS B CTEKY KOITii 00 €KTY B SIKOCTI apryMCHTY.
[lepenaua 3a 3HaueHHSAM 30BCIM I[Ie HE O3HAYaTUMeE, IO (YHKILSA
00OB’SI3KOBO OTPUMAE TOYHY IMMOOANTOBY KOO 00’€KTy. AJDKE Te, IO
oTpuMae (yHKIIsL, TOBHICTIO 3aJICKUTh BiJ TOro, IO IiATOTOBIICHO
KOHCTPYKTOpOM KomiroBaHHs. [lomiOHa 10O MBOro CHTyaIlis i TOMi, KOIH
00’€KT TIOBEPTAETHCS 3a 3HAUCHHSM. (3ayBaskeHHS: NEsKi KOMITIJISTOPH
MOXYTb IIPaNOBATH iHAKIIE).

KoncTpykropu y monepenHix mpukiagax 3’sBIsUTHCs y cekuii public,
mo 3ycTpivaeThcs Haifuacrime. [Ipote me 30BCiM He € 00OB’SI3KOBUM.
[IpuBaTHI KOHCTPYKTOpPH HE JOMYCKAalOTh CTBOPEHHS OO0 €KTIB Kiacy
3BHYaWHIMHU KOPHCTYBadyaMH Ta JUII CTBOPEHHS OO0 €KTY BHMAararoTh
HasIBHOCTI NTEBHUX yMOB:

® KOHCTPYKTOP MOKE€ BHKJIMKATHCS CTATUYHIM YJICHOM KJIACy;
® KOHCTPYKTOP MOYKE BUKIIMKAETHCS IPYIKHIM KIIACOM;
e BIMOBiAHUI O00’€KT KiIacy Mae (QYHKINIO-CIEMEHT, IO BHKIUKAE

KOHCTPYKTOP ISl CTBOPEHHS HOBOTO 00’ €KTY.

Ipumimxa. B3arami KOHCTPYKTOpH HE € OOOB’SI3KOBOIO YaCTHHOIO
NPOTOKOJIBHOTO ~ ONKCY Kiacy. SIKIo BH HE BU3HAYWIM  HiSKUX
KOHCTPYKTOpiB, KommiysaTop Cit++ 1Mo 3aMOBYYBaHHIO T€HEpYE KOHCTPYKTOP
"mo 3amoBUyBaHHIO" (Iapyiite 3a KamamOyp - TOH, III0 HE Ma€ ImapameTpiB),
SIKAHA OOHYJIISIE YCI €IIEMEHTH-/IaHi IIOTOYHOTO EK3eMIULIPY.

2.5.6 Jlecmpykmopu

Hecmpykmop - ue choemiansHa (QYHKIiS, $SKa € JIOMOBHCHHSIM
KOHCTPYKTOPa, 1 BHKIMKAETHCS KOXXHOIO pasy, KOJIH 3HHIILYETHCS
NPE/ICTABHUK Ki1acy. B Toil 4vac, konu (yHKIis-KOHCTPYKTOp BHILISE
nam’siTh JJIsl CTBOPEHHSI KJIACOBUX 3MIHHHX, (DYHKIisi-IECTPYKTOP 3BIJIbHSIE
L0 TaM’sTh TOBHICTIO, 3HUIIYIOYHM 3MiHHI. BiH Mae Te came iM’s, 1o i
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iM’s1 KJacy, aje Ha IO4YaTKy OOOB'SI3KOBO 3 MpediKcoM — TiIBA0I0(~):
~ClassName();.

IcHye nekinbka MpaBUIl 3aCTOCYBaHHS AECTPYKTOPIB:
1. [lectpykTop He Mae apryMeHTiB.

JlecTpyKTOp HE OBEPTAE 3HAUCHHS.
JlecTpyKTOp HE yCIaAKOBYEThCS.

JHectpykTop He MOke OyTH OTOJIOIICHUH 5K const, static, volatile.

akrowbd

JecTpykTop MOXe OyTH OroNoIIeHWi K virtual, i, HalyacTimie,
MOBUHEH TaK OrOJIOIIYBAaTHCS, OCOOJMBO y BHIAJIKaX, KOJIH Mae
MicIie iepapXis ycriaJKyBaHHS.

JlecTpyKTOp BHKJIMKAETHCS aBTOMATUYHO, KOJIH OO0 €KT BUXOIMTH 3
00JIaCTi BUITUMOCTI:

1. nns nokanbHuX 00’€KTIB — TpU BUXOAI 3 OJNIOKY, B SKOMY BiH
OT'OJIOIICHHH;

2. s T00aNbHUX — AK YaCTHHA IPoLenypu Buxony 3 main();

3. s 00’€KTiB, 3aJaHUX Yepe3  MOKAKUYHMKH, JECTPYKTOP
BHKJIMKAETHCSI HESIBHO TIPH BUKOPHCTaHHI oriepatii delete.

JecTpyKTOp MOKE BUKOHYBATH 1 JIesIKi 1HIII i1, HANPUKIIAJA, BUBEICHHS
OCTAaTOYHHMX 3HA4YEHb EJEMEHTIB-IaHWX Kiacy, Imo OyBae 3pydHO IIpH
BiJutaro/pkeHHi mporpamu. IIpore Haifwacrime 11 (QYHKIUS HIYOro He
poOuTh, 110 XapaKTEPHO YIS OIIBIIOCTI IECTPYKTOPIB:

~ClassName(){}

JecTpyKTopy - aHTHNOAM KOHCTPYKTOpiB. Te, mo Oymo CTBOPEHO
KOHCTPYKTOPOM, Ma€ OyTH 3HHIIEHO JECTPYKTOPOM. 3a3BHUal, JECTPYKTOp
3HHIIYE TUHAMIYHI 3MiHHI, Ha SIKi TTOCHIIAIOTHCS €JIEMEHTH-IaHI 00'€KTiB
kmacy. Ilpumipom, opranizamis IOecTpyKTopa Al 3HUIICHHS psAKa, IO
30epiraeTbcsi B 00'€KTI KJacy TPOTATOM BCHOTO JKUTTEBOTO ITHKITY
eK3eMIULIPY, MOXKE OYTH TaKUM:

class Example
{
private:
char *dts;
public:
Example ()
{
dts=new (char[8]) ;
dts="Example";
cout << "Creating object [" << dts << "]\n";
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~Example () // peamnisauist gecTpykTopa

{
cout << "Deleting object [" << dts << "]\n";
delete dts;

}:

int main()

{
Example al;
return 0;

C++ BHKIIMKa€e JECTPYKTOp, KOIHM OO'€KT KIJIACy BHXOAUTH 3 00JIACTi
BHIMMOCTI, a00 KOJM BiH 3HHUIIYEThCA. SIKIO (YHKINSI-ICCTPYKTOP HE
MICTUTh HIiSIKMX [ili, HEeMae OCOOIMBOI HEOOXimHOCTI ii cTBOproBath. Sk
TUIBKM 3MIHHA THUITy KJjac HpPUIMHSE ICHYBaHHS, BHUJIUIEHA JUIsi 00’ €KTY
1aM’sITh 3BUIBHSIETHCS aBTOMATHYHO. Lle € MOXXIIMBUM TOMY, IO Y BHIIQJIKY,
SIKIIO MU HE BH3HAYAEMO JECTPYKTOP y TPOrpami, KOMITIJISTOP TE€HEpYye
JIECTPYKTOP TI0 3aMOBUYBAHHIO.

2.5.7 [Nopsi0oK eUKNUKy KOHCMpYKmopie ma decmpykmopie.

IIpn xrmacoBoMy yCHaiKyBaHHI BHKIHKAIOTHCS KOHCTPYKTOPH Ta
JIECTPYKTOPH SIK 6a30BOT0, TakK i MOXiTHUX KiaciB. BaxxianBo TyT 3po3ymiTi
TIOPSAZIOK BUKJIMKY IIUX CHELiaIbHUX (PyHKITIH.

IIpn crBOpeHHI Kiacy, MOXiTHOrO Bix 0a30BOro, y MEpHIy 4epry
BHIUIAEThCA 00NAacTh TaM sATi A 0a30BOro Kiacy, MO aKTHBi3ye HOTrO
KOHCTPYKTOp, @ BCIIiJ 3a IMM — 1 KOHCTPYKTOp TOXigHOro Kiacy. Ilpm
3HHUIICHHI MMOXITHOTO KJIacy, HABIAKH, CIIOYAaTKY BUKIMKAETHCS JECTPYKTOP
TTOX1THOTO KJIacy, a TOTiM — AeCTPYKTOp 0a30BOro Kiacy. Alle JeCTpyKTOPY
TIOX1THOTO KJIACy, Ha BiAMIHY BiJi KOHCTPYKTOpa IIHOTO KiIacy, He MOTPiOHO
SIBHO BHUKJIIMKATH JECTPYKTOp Oa3oBoro kiacy. KomminsTop aBTOMaTHYHO
TeHepye BUKIUKA 0a30BUX JECTPYKTOPIB.

2.5.8 CmamudHi 4neHu Kknacy

UneHn Kiacy, OrojomieHi 3 MomudikaTopoMm Kiacy mam'sTi static,
HOCSATh Ha3By CTaTHYHUX WICHIB Kiacy. BOHM € 3aragpHUMH Ui yCixX
00'eKTiB JaHOTrO KJacy: 3MIiHMBIIM 3HAQYEHHS CTaTHYHOTO WICHY KJacy B
OZIHOMY O0'€KTi, MM OTPHMAa€EMO 3MiIHEHE 3HAYCHHS B YCIX 1HIIMX O0'€KTaXx.
OronomeHHs CTaTUYHMX WICHIB-JIaHUX KJIaCy B CEpPEIMHI OTOJOLICHHS
Kjacy He Oyjie OJHOYACHO OMMCOM 3MIHHHX, OCKUIBKH MPU LOMY M Iii
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JMaHi mam'saTh HE BUALIATHMEThes. Ile caim pobutu B mporpami OKpemo.
Takum 4MHOM, yCi 00'€KTH Ki1acy MOCHIATUMYTBhCS Ha OIHE W Te ) came
Micue y nam'sri.

OyHKIII-eIeMEeHTH KI1acy TaKOX MOXKYTh OYTH OTOJIOIIEHI CTATUYHHMH,
aJyie OCKUTBKM BOHH HE OTPHMYIOTh NPUXOBAaHWW MOKa)XXYHMK fhis, BOHU HeE
MOXKYTh 3BEPTATHCSl O HECTATUYHHX WiIEHIB kiacy. Kpim Toro, crarmuna
(dyHKLis He MOXKe OyTH BipTyaJIbHOIO. 3BEpTaHHS O CTATHYHUX (YHKILIH Ta
CJICMCHTIB MOXKJIMBE HABITh TOJi, KOJU II¢ HE CTBOPCHO YKOIHOIO 00'€KTY
KJIacy, B SIKOMY BUKOPHUCTOBYIOThCSI CTAaTH4HI MaHi. SIKmo QyHKuis func() €
CTaTHYHOIO (DYHKIIEO Kacy A, il MO)KHa BUKIIMKATH TAaKUM YHHOM:

A::func();

3BepTaHHS J0 CTATHYHHUX (PYHKIINA 3 OOKy 00'€KTIB KJIACIB € TOBHICTIO
aHAJIOTIYHUM 3BHYaliHUM (DYHKIIOHAIEHUM BHUKJIMKAM €JIEMEHTIiB-(YHKIIH.
[fomo  HAWIPOCTIIIOr0  3aCTOCYBaHHS, CTaTHYHI  WICHA  MOXKHA
BHUKOPHCTOBYBATH JUIS MiJIPaxyHKy KiTBKOCTI CTBOpEHHX a00 iCHYIOUHX B
JTAaHUH MOMEHT 00'€KTIB KJIaCy.

2.6 YcnagkyBaHHA

2.6.1 MexaHi3m ycnadkyeaHHs1

Ycnaokysanna — 1ie CIiBBiTHOIIGHHS MiX KJIacaMH, KOJIU ONUH Kiac
BHUKOPHCTOBYE CTPYKTYpHY a00 (DyHKIIOHAJIBHY YacTHHY IHIIOTrO (iHIIHX)
KJIAcCiB.

s mouaTky pO3IJISTHEMO CTPYKTYPY 3BHYAalHOrO Kiacy, IO Mae
CIpaBy 3 OIMCOM JIIOJEH, sIKi TpaIforoTh Ha omHil (ipmi. [IponmonyeTsCs
Taka CTpyKTypa:
class employee

{ // Tun - KJac «cayx6oBelb»

char *name; // iM's

short age; // Bik

short department; // Bipgmin

int salary; // Bapnnara

employee *next; // mokaxumMk Ha HpefACTaBHMKA KJacy
}

CrucoK OJHOTHITHHX CIIYyXOOBIIB Oyzie MOB’s3aHUN 4epe3 Ioye next.
Tenep okpeMo BU3HAYMMO KJIac manager.
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class manager

{
employee emp; // Banmc npo MeHemxepa SIK CIyX6OBIS
employee *group;
// nipnopsimkoBaHi cnyx60Bui MeHemxepa
short level ; // piBeHB Ta iHmi xapaxkTepuCTHUKM

TakuM YMHOM, naHi, IO BiJHOCATBCS MO0 ciyxOoBUsI employee,
30epiraroThCs B WICHI emp Kiacy manager. Bce HIOUM 0YCBHUIIHO, OJHAK IS
KOMITUIATOpa HEMae BKa3iBKH, IO MOKaXYUK Ha MEHemKepa manager* €
TIOK)KYMKOM Ha cIIy00BILs employee*® | BUXOISYM 3 KOHTEKCTY CTPYKTYpH.
Binemie Toro, 30BCiM HEMae HIYOTO TAKOTO, IO BHOKPEMITIOE WICH KIIACY
manager emp, WO € TUIOM employee. MoXHa, 3BHYalfHO, HaNWCATH
CIIeliaJIbHUI KO , 10 3aCTOCOBYE 10 manager™® siBHE NEPETBOPEHHS THILY,
abo PpO3MICTHTH Yy CIIMCKY CIY>KOOBLIB ajpecy 4ieHa emp - BCe 1€
3aciIyroBye Ha yBary, aje W Ha J0maTkoBi BHUTpaTH. lIpoTe KOpeKTHHI
TAX1 TYT TMOJIsIraTMe came y 3aCTOCYBaHHI MeXaHi3My ycIaIKyBaHHs, aOu
BCTaHOBUTH, IO MEHEKEP € CIY)KOOBLEM 3 JIESKOI JIOIOMI>KHOIO
iHpopMaIlieo, TOOTO BCTAHOBUTH, IIO OJMH 3 KJaciB (MOXiJHWI) B SKiHCH
Mipi MiCTHTh, NOBTOpIOE (YHKIIOHAJIBHY YacTHHY iHIIOro (06a3oBoro)
KJIacy.

CunTtakcuc YCIIaAKyBaHHS:

class Base{
/I npoTokon 6a3oBoro knacy

class Derived: [public/protected/private] Base

/InpoToKon NOXiAHOro Knacy
OTxe, norika pedeil minka3ye TaKWi THIT BiTHOIICHHS MK KiIacaMu
(Heo0OB'I3KOBHUI TIPH  1IHOMY  CTIEIM(pIKaTOp MTOCTYIy TPH BH3HAYCHHI
yCHaAKyBaHHS OITyCTHUMO):

class employee // Tun - kjnac «ciayx6oBenb»

{

// mporokonbHa uYacTuHA Kjacy employee

};

class manager: employee

{

// mpoTokonbHa YacTHHA Kjacy manager

};
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VY HamoMy BHIAJIKy KIac manager € NOXiOHUM KJIAcOM Bl Kiacy
employee, a xnac employee € 6azosum KiIacoMm Uil Kiacy manager, 10
MOYKHA B1I00pa3UTH HACTYITHOK CXEMOIO:

Knac employee

\ 4
Knac manager

Puc. 2.1. Cxema BigHOLLEHHS ycrigKyBaHHS MK Knacamu

Y TakoMy BUMAAKy 00’€KT MOXiJHOTO KJIACy JOJATKOBO IO BIIACHOTO
YjieHa group MaTHMe YieHH Kiacy employee (name, age u T.1.), 1O B
MPUHIMWIT ~ BIAMOBia€ JIOTII JaHOi 3amavi. Maroun BH3HAYCHHS
BHIIICONMCAHNX KIIACIiB, MO)XHA CTBOPUTH CIHCOK CIIY)KOOBIIB, IEsIKi 3
KOTPHUX € MEHEKEepaMHu, [0 HABEJICHO HIDKYC.

void f£()
{
manager ml, m2;
employee el, e2;
employee* elist;
elist = sml; //posmictur ml, el, m2 ta e2 B elist
ml.next = &el;

el.next = &m2;
m2.next = &e2;
}
basoBun
Knac Employee
EnemeHTU-gaHi
1 2

MoxigHnin
Knac Manager
YcnagkoBaHi Ta HOBI AaHi

Puc. 2.2. Mokaxuuk Ha 6asosun knac (1)
Ta NOKaX4MK Ha noxigHwum knac (2)
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3BepHEMO YyBary Ha TaKe: OCKUIbKA MEHEDKEP € CIIy)KOOBIIEM,
NOKXYHUK Ha employee MOXe IOCHIATUCS HE TUIBKM Ha 00’€KT CBOTO
Ki1acy, aje W Ha TOXiAHWH 00’eKT Kiacy - manager. OJHAK CIy>KOOBElb
HE00OB’SI3KOBO € MEHEKEPOM, TOMY BUKOPUCTOBYBaTH employee™® 3aMicTh
manager* € HeMoxauBuM. CaMe 11e BijoOpakeHo Ha puc. 2.2.

2.6.2 KepyeaHHs1 docmyrnom npu ycrnadkyeaHHi

[oBepHeMocs 10 cuHTakcucy ycnaakyBanHs. CrienngikaTopu IOCTYIy
- public, private, protected nipu TIpU3HAYEHHI THITYy YCHaJIKyBaHHS MOXXYTb
mportyckaticst (K, 0 pedi, i Oylo y HamioMmy IepuioMy NpHKIag 3i
CITYy)KOOBIIIMM Ta MEHEKepaMM), NMPH LBOMY KEpPYIOThCS HACTYHHUMH
TIpaBUIIAMH:
® SKIIO BU3HAYAETHCH class, TO IO 3aMOBYYBAHHIO IIOXiIHUN KIac

NpUAMAEThCA SIK private;
®  SKIIO JIOCTYI HE BKa3aHWH B YCHAAKyBaHHI IIPH OIHCI S#ruct, TO TIO

3aMOBUYBaHHIO BiH NpuiMaeThes gk public,

Hacrynna tabnuii MicTHTh BH3HA4EHHS DIBHS JIOCTYIy B CepeAnHi
MOXiJHOrO Kiacy. Y Tepuri KoJoHHI - coenudikatop AocTymy, M0
BHU3HAYA€ YCMAJAKyBaHHS MK KiacaMH, Yy JABOX HOJAIBIINX - piBEHb
JOoCTyIy y 0a30BOMY Ta ITOXiTHOMY Kiacax:

Tabnuua 2.2. PisHi goctyny y 6a30BuMx Ta NoxigHWX knacax npu

ycnagkyBaHHi
Tun ycnadkyeaHHs LHocmyn y Hocmyn y
class A: [ Jclass B b6azosomy knaci A rnoxioHomy knaci B
private HEOOCTYMNHO
public public public
protected protected
private HEeOOCTYMHO
private public private
protected private
private HEeOOCTYMHO
protected public protected
protected protected
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3  mi€l Tabmuil, BHIHO, SKIi MOMXJIMBOCTI HAJa€ MEXaHi3M
ycmaikyBaHHs.  Tak, Tpu  BigKpuTOMy  ycnaiakyBauHi  public
3arajibHOJIOCTYIIHI Ta 3aXMIIEHI eJeMeHTH-AaHi 30epiraloTb CBOi piBHI
JOCTYIy HaJali, 1 JIMIe private-eNeMEHTH BHSBISIOTHCS HEIOCTYITHUMHU
BHU3 TIO i€papxii.

Ciin 1OTpUMYBATHCS HACTYIHHX TNpaBWI YCHAJKyBaHHS METOIIB Y
MTOX1THOMY KJIaci:

1. OckigbKd KOHCTPYKTOPH HE YCIIAJKOBYIOTHCS, IOXiJHI KJIach
MOBUHHI MaTW BJIACHI KOHCTPYKTOpW. TYyT MOXyThb OyTH JBi
CHTYyaIlii:

e SKIIO Y KOHCTPYKTOPI IOX1THOTO KJIacy BiACYTHil SIBHHH BHKJIMK
KOHCTpPYKTOpa 0a30BOro KJIacy, aBTOMAaTHYHO BHKJIHMKAETHCS
KOHCTPYKTOp 6a30BOr0 KJacy IO 3aMOBUYYBaHHIO (TOMH, 1110 HE Ma€
nmapamerpiB). st iepapxii AEKUIBKOX PiBHIB KOHCTPYKTOPH
0a30BHX KJIaCiB BUKJIMKAIOTHCS, TOYMHAIOYH 3 HAHBHIIIOrO PiBHSL.

e SKIIO KOHCTPYKTOp ©0a30BOro Kkijacy HOTpeOye BKa3iBKy
mapamerpiB, BiH TOBHHEH OyTH SIBHO BUKIUKaHWH B
KOHCTPYKTOP1 MOXIJHOTO KJacy CIUCKOM iHimiamizamii (JuB.
pozmin  2.5.5. "Meromu  iHimiamizamii = e€JIEMEHTIB Y
KOHCTpYKTOpax').

2. OCKiNBKH JeCTPYKTOp HE YCHMAaIKOBYIOTHCS Ta MPOIPAMOI0 HE
BH3HAYCHWH MAECTPYKTOp Yy TOXiZHOMY Kiaci, Horo Oyne
3reHEpOBaHO M0 3aMOBYYBAHHIO 1 4Yepe3 HBOIO BHKIUKAHO
JIECTPYKTOpH ~ ycix ©0a30BMX KimaciB. Y  KiIacoBiil iepapxii
JECTPYKTOPH BHKIMKAFOTHCS Y TOPSIKY, 3BOPOTHOMY IO BUKITHKY
KOHCTPYKTOPIB; CHOYATKy IECTPYKTOP ITOTOYHOTO KJIAcy, a IOTIM
JIECTPYKTOp 6a30BOTO KiIacy.

3. Tloximuuii Koac MOXe IEPEBU3HAYATH METOI 3 OJHUM 1 THM K€
iM’siM, o 1 y 6a30BOMY KJaci, BiAIOBIAHO KOPEKTYIOUH HOTO
moBeIiHKy st cebe. AOW 3amo0irTH  HEOAHO3HAYHOCTSM,
PEKOMEHIOBaHO TepEBU3HAYATH JIMIIE BipTyaslbHI METOIOH KJIaciB
(mmB. posmin 2.7 "Tomimopgizm™).
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O(x, .
(o V) Point

l
Y \‘

h h
O(x,y) O(x,y)
Cylinder Cone

Puc. 2.3. Mpuknag npocToro ycnagkyBaHHs

Hamani posrimsHeMO mpHKIIa] MPOCTOrO YCHaAKyBaHHA. Bim kiacy
Touku Point yrBopuMo kiac kona Circle, a Big HBOTO - MOXIigHI KJIacH -
Cone (xonyc) ta Cylinder (muminmp).

Hwmxde HaBeeHWI KoJ JAEMOHCTPYE B3a€EMO3B’S30K E€JIEMEHTiB-TaHUX
Ta eJIeMeHTIB-(QYHKIIii 6a30BOro Ta MOXiIHOTO KJIaCiB.
/* npuknan pospobkum BasoBOoro Ta moximgHmx knacis */
#include<stdio.h>
#define pi 3.1415926
// nmporokonu kjnacie
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class Point
{
protected:
float x,y;
public:
Point (float _x1,float
};
class Circle:public Point
{
protected:
float r;
public:

Circle (float _x,float _y,float _r);

float get_s();
}:

_vl);

class Cilinder:public Circle

{
float h;
public:

Cilinder(int _x,int _y,int _r,int _h);

float get_v();
};
class Cone:public Circle
{
float h;
public:

Cone (int _x,int _y,int _r,int _h);

float get v ()
}

//peanisanis byHxkuiz ximacis

Point::Point(float _x,float _y)

{
X= X;
Y=Y/
};

Circle::Circle(float _x,float _y,float _r):Point(_x,_y)

{
r=r;

}

Cilinder::Cilinder(int _x,int _y,int _r,int _h)

Circle(_x,_y,_r)

{
h= h;
};
float Circle::get_s()
{
return pi*r*r;

}
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float Cilinder: :get_v()
{
return get_s() *h;
}
Cone: :Cone (int _x,int _y,int _r,int _h):
circle(_x,_y,_r)

{
h=_h;
}
float Cone::get_v()
{
return h*get s();
}
void main ()
{

Cilinder cil(1,1,10,20);

Cone con(100,100,15,100) ;

printf("cilinder:Socn=%.2f V=%.2f\n",cil.get_s(),
cil.get_v());

printf ("cone :Socn=%.2f V=%.2f\n",con.get_s(),
con.get_v());

Cuin BiaMmiTHTH, 10 y 6230BOMY KJaci Point 3HAYECHHS X Ta ) BiJHECEHI
I0 3axWIIeHOi yacTuHu (protected). SIkmo X BigHECTH IO 3aKpPHUTOI
(private) cexuii kmacy, To y moximuux xmacax Circle, Cone ta Cilinder
BOHH Oy/yTh HEJOCTYITHUMH.

o peui, sIK BUAHO 3 HaBEJCHO! y bOMY PO3JALTI TAOIHIli BU3HAYCHHS
piBHA JOCTYITly B CepeAWHI TOXiITHOTO Kiacy, SKIo 0a30BUil Kiac
YCIIAIKOBYEThCS SIK private, WOro eneMeHTH Tumy public Oynyte private-
eIIEMEHTAaMH y TMOXigHOMYy kiaci. OmHak MokHa BHOIPKOBO [eski 3
€IIEMEHTIB 0a30BOro0 Kiacy 3poOuTH public-emeMEHTaMH y TIOXiTHOMY
KJIaci, sSIBHO BKa3aBIIN iX y cekii public OXiqHOTO KIacy:

class Base
{
public:
void funcl();
void func2();
}:
class Basel:private Base
{
public:
Base: : funcl () ; //pobuts void Base::funcl() nocrymHoro six public
}:
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2.6.3 Apysi-knacu ma Opy3i-¢pyHKyiT

Ponp cnenudikatopiB AOCTYIy, SK BigMmivanocsi paHille, MOJSTaE B
00MEeXEeHHI J0CTyITy, TOOTO 3axHCTi iH(popMallii, 0 € OJJHUM 3 EIIEMEHTIB
00’€KTHOTO MiXony. 3BUYaliHO, KOHIICIIIisI IPUXOBYBAaHHS AaHUX ICHYE HE
JUIsl TOTO, 1100 i MOpYIIyBasi, IPOTE MOXKE CTATHCS TAKUH BUMAJOK, KON
HEOOXIZHO, SIK BHHATOK, 3a0C3MEYMTH JOCTYN KOHKPETHIH (YHKINI abo
KJIacy JI0 eJIeMEHTIB MPOTOKOJIBHOI YaCTHHH, CIIEHU(IKOBaHUMH SIK private
abo protected. CeMaHTHKa MOBH JI03BOJISIE OTOJIOCHTH JBa BHAW TaKUX
“Ipy3iB”- ONUH KJac SK €IWHE ITiJIe MOKe OYyTH JPYroM IiHIIOro Kiacy, abo
JIPYroM Mo)ke OyTH OroJIoIIeHa OKpeMa 30BHIIIHS (DyHKITiS.

Y ToMy BUMAJKy, KOJH HE We MOBA MPO YCIAIKyBAHHS MiX KIacaMu, €
MOXJIMBICTh JIO3BOJIHUTH JIOCTYI 10 OyIb-SKUX CIEMCHTIB KJIACY iHIIIOMY
kinacy abo QyHKIiI 3a JormoMororo 3ape3epBoBaHoro cioBa friend. Tak,
MIHCHO, Tl TOPYIICHHS OOMEXCHHS JOCTYIy, TPOTe iHOMI BOHO OyBae
KOPUCHHM, SKIIO KIACH HE MOXYTh OyTH TIIOB’sS3aHi BiJHOMICHHSIM
ycnankyBaHHs. Hampuknman, HacTymHMA (parMeHT HE CKOMITUTIOETHCH,
BHJIABIIHY TIOBiJOMIJICHHS IIPO TIOMHIJIKY:

class Room ({
private:
double square;
public:
Room ()

{
square=20.5;

}i
class House {
private
Room object;
public:
void show (void)
{
/I cannot access private member declared in class 'Room'!!!
cout<< object.square; //He Mae mocTyIy J0 private-enemenra!
}:
EnemenT square npuxoBaHuii B Kkiaci Room, 1 HaBiTh 3aMiHa
crietiudikaTopy Ha protected He BUPIILIUTH MPOOJIEMHU, OCKIIBKU KIach He

MOB’sI3aHi BiJHOIICHHSM YycraAKyBaHHsA. TiJbKH BIJHECEHHS Square IO
public-qyacTuHn Hazacth OakaHOTO Pe3yNbTATy, MPOTE 1 e He BHUXII: Y
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TAaKOMY BHWIIQJIKy ¥ 1HIII KJIack MaTHUMYTh HEOOMEXKEHHMH [OCTyl 0
eJieMeHTa-IaHuX. ICHye aibTepHaTHBa, SIKIIO OroJOCUTH Kiac House
JIPYXHIM 10 K1acy Room:

class Room_ {

friend class House;
// mani noeBHuMM HPOTOKOJN KJjacy Room;

Taxkwuii onuc HagacTh KOMIIIJISATOPY BKa3iBKy 3a0e3neuntH kiacy House
MOBHUI MOCTYN O 3aXMIICHOI Ta 3aKPUTOI YAaCTHUH Kiacy Room (KaxyTh,
Ki1ac House € Ipy»XHIM KITacOM IO BiHOIIECHHIO 110 Kiacy Room). IcHye psin
TIPABWJI BiJJHOCHO KJIACiB-IPY3iB:

e Sxmo kmac ONE oronomye knac TWO apyxHiM s cebe, TO e He
o3Hauae, 1o knac ONE Oyne Takox npyxHiM 1o kinacy TWO (e icHye
B3aEMHOCTI).

e JSxkmo knac ONE oronomye kinac TWO npyxHiM s cebe, Kiacy,
noxifgHi Big kinacy TWO, He OyayTh aBTOMAaTHYHO OTPUMYBATH JIOCTYII
Jo eneMmeHTiB kiacy ONE, To0To He OynyTh Horo apyssmMu (Ipy3i He
YCHaIKOBYIOTHCS).

e fxmo kmac ONE oromomye kmac TWO npyxHiM ans cebe, Kiac,
noxigHi Bix xiacy ONE, He OynyTb aBTOMAaTWYHO OTPUMYBATH HOBI
BIIACTHBOCTI, K ApYy3i kKmacy TWO.

e Cnemudikaropu KOCTYITy HE BIUIMBAIOTH HA OMHUCH friend.

Haiiuacrime oroyonieHHs KjaciB Ipy3sMH € IPHMYCOBUM Ta CBITYHTh
PO HE JIOCUTHh By NPOAYMaHICTh THUHOBOI iepapxii. J[ilicHO, SKIIO €
HEOOXimHiCTh y Takiii "cmiBApyKHOCTI", Wl He OyI0 IOITEHUM
mepeabadaTH  TaKWi 3B'S30K HA TIOYATKOBIH cTamii IMPOEKTYBaHHS,
3aCTOCYBaBIIM  MEXaHI3MH  yCHauKyBaHHA? Y  Oyap-skoMy  pasi,
kopucryBatucst npy3smu B Ci++ cmig nwme y BHMAAKax KpalHBOL
HEeOOX1IHOCTI.

[oxibHO ApYXHIM KJIacaM, MOXIIUBHAM € OTOJIOMICHHs (pyHKLIN-Ipy3iB
— 30BHIIIHIX (QYHKIiH a0 eIeMeHTIB-(QYHKIINA iHIIOTO KJIACY, IO MOXYTh
3IIHCHIOBATH OE3MOCepe/IHIN TOCTYI IO BCIX €NeMEHTIB Ta (YHKIIH Kiacy,
JUIA SIKOTO BOHHU IPYXKHi, B TOMY YHCJi, OTOJOIIEHUMHU SIK protected Ta
private. TlpaBuia onmcy ta 0COOMUBOCTI JAPYXKHIX (QYHKIIH MOXHA TOIATH
y TaKOMY TOPSIZIKY:
®  JpyxHs (YHKI[iSI OTOJIOIIYETHCS B CEPEIMHI KIIaCy, IO EIEMEHTIB SIKOTO

MOTPiOEH JIOCTYI, 3 KIIOUOBUM CIOBOM friend. Haiiuacrime y skocTi

napamerpa Takiii (yHKIIT NOBMHEH IepenaBaTucs caMm 00 €T, abo
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NOCWJIaHHA Ha O00’€KT KJacy, OCKUIBKM TOKa&X4HK this 1d He
nepeaaeThesl.

IpyxHs (yHKIiS Moke OyTH 3BUUaiiHOWO (yHKIiE0 abo MeTonaoM
IHIIOTO BH3Ha4YeHOro kiacy. Ha mio (QyHKOi0 He MOMMPIOOTHCS il
Creru(ikaTopiB JOCTYIYy, HE Ma€ 3HAYEHHS KOHKpETHEe Micie i
pO3TalllyBaHHS Y MPOTOKOII.

onHa (yHKIis MOXe OyTH APYKHBOIO MO BIJHONICHHIO JIO JCKITBKOX
KJIaciB.

Jlis moyaTKy po3TIITHEMO BHIAJOK, KOMU APYXKHsA (QyHKIisA External()

JI0 KJ1acy A € 30BHINIHBOIO:

class One {

}:

private:

char*str;

public:

One () { str="123";}
friend void Importante (One &a);
/loronomenss friend - GpyHKii

void External (One &a);
int main(void)

{

}

One r;
External (r) ;
return O;

void External (One &a) {
cout<< a.str<<endl; // mocTym 1o eneMeHTa-IaHUX

Il char*str 3 cekmii private

Takum ymHOM, OromomeHHs friend-GyHKuii Importante() y xmaci

One BimkpwBae 1 HOCTYI O 3aKpUTHX Ta 3aXUIICHUX ICHIB IAaHOTO
kiacy. OxHa ¥ Ta cama QYHKIiSI MOXKe OyTH OTOJIOMICHOIO SIK friend TBOM
KJlacaM OXHOYAcHO. [HOmi Iie 3py4HO, CKaXXIMO Yy BHITAJKAX OIHOYACHOI
iHimiamzamii AaHMX, XO04a TakKi BapiaHTH OpraHi3alii CIPHIYHHSIIOTH
HESBHUMA 3B'I30K MDK KJacaMd, X IONANBIIY 3aJIeKHICTh, IO HE €
OaxcanuM. [HIIIa cripaBa, KOJIH KJIaCH MOB'S3aH1 JIOTIKOIO MPOrpaMu:
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class Student; // HenoBHe OI'OJICWEHHSI Kjacy
class Teacher(
friend void registration();
protected:
int Nstudents;
Student *plist[100];
/// i T. &m.
}s
class Student{
friend void registration();
protected:
Teacher *Tch;
int semesterhours;
/// i T. &
}s
Y  BUINEHABENCHOMY TIpUKIAN  (QYHKIIS  registration() MOXe
3aCTOCOBYBAaTUCS SK KiacoM Teacher, Tak 1 kimacoM Student, He
3HAXOISYUCh y KOJHOMY 3 HHX, aj¢ IMOB'SA3yI0YM X IiJ] 9ac peecTpariii
(imimiamizamii), Mo MiIKOM HOPMAJIBHO, BUXOJSYH 3 JAHOTO KOHTEKCTY.

Temep momo BUMAnKy, KOJNM BUKOPHUCTOBYIOTHCS (YHKLIi-Ipy3i SK
eneMeHTU-QyHKIII. 3a3BUUail, APY>KHBOIO y KJaci OrOJIONIYETHCS €JIEMEHT-
¢yHKuis iHmoro knacy. L GpyHKIis MaTIMe BUTBHUI JOCTYII 10 3aXUILEHOT
Ta 3aKpUTOi YacTHH KiIacy, B SKOMYy BOHa orojomeHa sk friend. Ha
TIPAKTHII e MOXKE BUTJISIATH TAKHIM YHHOM:

class A; // HemoBHe OTOJIOWEHHSI KJacy
class B
{
private:
char *s2;
public:
B(){ s2= “B!!! ”;}
void show (A &cl);
};
class A
{
friend void B::show(A&cl) ;
private:
char *sl;
public:
A() {sl="a 1117;}
};



Monimopdiam 193

void main()

{
A cl;
B c2;
c2.show(cl) ;

}
void B::show(A&cl)

{
cout<< cl.sl<<s2<<endl;

B peanizanii BugHo, SK (yHKUiS show() 3BEpPTAETHCS /O 3aKPUTOL
YacTHHHU 000X KJIACiB, X04a HAJISKHUTB JIMIIE OJHOMY 3 HUX - Kinacy B. Ciin
BIIMITUTH, IO KJIac, B SIKOMY MICTHTBCS IPOTOTHII elleMEHTa-(pyHKLII,
TIOBUHEH Or'OJIONIYBATUCS paHillle Kiacy, 10 BKa3ye Ha (YHKLIIO-EIEeMEHT
sSK ApyxHto. Tak mus kmacy A, sKMH OrOJIONIyE APYKHBOIO sl cebe
¢dyskuito B::show(A&cl), oronomenHs kiacy B nornepenrHbo TOBUHHO OyTH
JIOCTYITHUM KOMIITLISATODY.

JApyxHicTs y Oyab-IKOMY BHNAJKy € MOPYLIEHHSM IIJIICHOCTI JaHHX,
TOMY HaBpSJ YM € CEHC y TOMY, abW HaJMIpPHO 3JIOBXHBAaTH Hero. Jleske
KOHKpPETHE  BHMKOPHCTaHHS friend-(yHKuii  3HaxomaThb camMe NpH
TIepeBaHTAXKEHH] OMNEPaTOpiB MPH MAHIMIALI] eK3eMIUIIpaMH KJIacis, 1po
10 HTUMETHCS B HACTYITHUX PO3JIiTax.

2.7 NMonimopddizm

2.7.1 BipmyanbHi ¢pyHKyit

Haragaemo, mo mokaxunKy Ha 0a30BHH Kilac MO)KHA IIPUCBOITH
3HAYCHHS aJIpech 00 €KTy Oymp-sKOro MOXiMHOTO Kiacy (AWB. pO3AiT
2.6.1."Mexanizm ycrnanakyBauus'"). [Ipy 1IbOMy BHKJIMK METOMIB dYepes3
TaKUi TOKAKYUK BiAOYBA€THCS y BIAMOBIAHOCTI O TUIY IMOKAXKYHMKA, a HE
10 (GaKkTHYHOTO THITy 00’€KTa, Ha SKUH BiH IOCHIA€THCA B KOHKPETHHH
MoMeHT. [IpomeMoHCTpyeMO Lie Ha NpPUKIAAl, JUIA 4Oro 3HOBY K TaKd
MMOBEPHEMOCS /10 BXKE€ 3TagyBaHHX KIIAaciB y MOMEPEIHIX PO3IiIax TIpo
CIyKOOBIIIB Ta MEHe/KepiB - employee Ta manager, Ta IOAaMO JIO iX
MPOTOKOJIB  OfHOMMEHHI (yHKIIT, IO JPYKYIOTh BJIACHY KIJIACOBY
iH(OpMaIlifo:
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class employee {
char* name;
public:
employee* next;
void print()
{ cout <<”employee ..” ; };
//
}s
class manager : public employee {
public:
void print() {
cout<< “ manager ..”;};
//
}i
Tyr cnij BiAMOBICTA Ha JCKIIbKA 3alMTaHb, IO CTOCYIOTHCS BUKIHKY

OIIHOWMEHHHX (YHKIIH y TroyIoBHIM mporpami. SIkuM 4uHOM BinOyIeThCS
BUKJIMK OHOMMEHHOI (pyHKIIT py akTuBalii 00’€KTa MoXigHOro Kiacy?

void main ()

{
employee e, *eptr;
manager m, *mptr;

e.print(); // xnac employee
m.print(); // xmnac manager ..
mptr=&m;

mptr->print(); // x;mac manager ..
eptr=mptr; // Maemo mpaso!

eptr->print();// a TyT Hi - BHOBY knac employee (!?)

Bce HIONTO 3aKOHOMIPHO Ta HE BHKIMKAE CYMHIBiB, OKPIM OCTaHHBOTO
omepatopa. Komm ™mum 3BepraemMocs A0 (QyHKHii MOXiZHOTO 00 €KTY,
BHKOPHCTOBYIOUM TOKAXYMK Ha O0a30BWi KiIac, BUKIMKAETHCS (DYHKITiS
06azoBoro kiacy! Lleit mpomec HOCHTH Ha3By pPAaHHBOTO 3B SI3KY
"Kkmac+meron", KOIM 3B’S3KH 3 METOJAMH BCTAHOBIIOIOTHCS JKOPCTKO Ha
eTarti KOMITOHOBKH niporpami. 11lo0 BuKIMKaTH MeTOA Ki1acy manager, CIif
3aCTOCYBATH SIBHE IEPETBOPEHHS TUILY MOKa)KIHKA!

( (manager*)eptr)->print() ;
// nicns nepeTBOpeHHsT - Kjac manager

Aue ycyBatu Taki "HEmopo3yMiHHsA" MOXHA ¥ IHIIUM, OUIBII THYYKUM
LUIIXOM —  OrOJOCUTH  print()  eipmyamvroro  QyHKUIi€o. Bona
BIJIPI3HATUMETHCSI BiJl 3BHYAlHOI (yHKIi-eleMeHTa JuIe J0JaBaHHIM
KIIFOUOBOT'O CJIOBa Virtual:

virtual void print ();
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VY crpoliiieHOMY pO3yMiHHI eipmyanvha QYHKIS — 11e GYHKIIIS, BUKIAK
SKOI 3QJICKUTh Bij TUITy 00’e€kTa. B TpaauuiiHOMy po3yMiHHI MU CIIOYATKY
"nmpuB'szanu” 00’ekT naHux A0 QyHKUii, TOOTO paHile 3B 30K “06 ‘ekm +
Memoo”’ BHU3HaYaBcs O Ha eTari HamucaHHS Koxy. OrojocuBIIM (DYHKIIiFO
BIpTyaJIbHOIO, MU TIJKIIOYa€EMO MEXaHI3M Ti3HBOIO 3B’SI3KY, KOJH
BU3HAUYCHHSI KOHKPETHOTO TIOCWJIAaHHS Ha METO]| BiOyBaTHMEThCSl Ha eTari
BUKOHAHHS NPOTrpaMu B 3aJIEKHOCTI Bifl THIy 00’€KTa, SIKMH BHKIMKAB
meros. OCKUIBKM MM  BEIEMO MOBY TIIpO  O0'€KTHO-Opi€HTOBaHE
MpOrpaMyBaHHs, Y HAC 3’SBIAEThCA Habarato e(EKTHBHINIA MOXKJIHBICTh
MUcaTH BipTyasdbHI (QyHKIII, 100 caM 00’€KT MIr BHU3HAYHTH, SIKy caMe
(yHKIiI0 HEOOXiTHO aKTHBI3yBaTH i/l Yac BUKOHAHHS TIPOTPaMU.

Ane mepm, HDK JAiHCHO 3pO3YMITH BIpTYyaJbHICTh, CHiJ OiibII
JICTANIBHIIIE 3yMUHUTUCS Ha OJHOMY 3 HaWBayKJIMBIIIMX HPHHIMIIIB KIIACIB,
TIOB’SI3aHMX BiJHOIICHHSIM YCIAJKyBaHHS. 3TiJHO 00'€KTHO-Opi€HTOBaHOI
MapajurMy, TOKXYUK Ha 0a30BWI Kilac MOXKE MOCWIJIATHCS HE JIUIIE Ha
00’e€KT CBOro Kjacy, ajge W Ha OO0 €KT IHIIOro Kiacy, MOXiJHOTO Bif
6azoBoro (mMpo 1e BXKe 3rajyBajocs y IONEpeIHbOMY PO3[iJli: OCKIJIBKH
MEHEKEP € CIY)KOOBIEM, MOKXYNK Ha employee MOXe NMOCHIIATHCS HE
TUIBKM Ha 00’€KT CBOro Kjacy, ajieé i Ha MOXiJHMH 00’€KT IbOro Kiacy
manager). leil TpUHIMII cTae OCOONMBO BajKIMBUM, KOJIM B Kiacax,
TIOB’SI3aHMX  BIJHOIICHHSAM YCHAJIKyBaHHS, BU3HAYAIOTHCS BipTyalbHi
(yHKIi1. 3HOBY TIOBEPHEMOCS IO BXKE BIJIOMHX HaM KIIACOBUX IMPOTOKOIIB,
aJsie BXXe 3 BIpTYaJIbHUMH (DYHKIISIMU:
class employee {

public:

virtual void print() {
cout <<”employee ..” ;};

}i
class manager : public employee {
public:
virtual void print() {
cout<< “ manager ..”;};
}i

void main() {
employee *eptr;
eptr=new manager;
eptr->print() ;

M#u OroJIOCHITH Y TOJIOBHIM MPOrpaMi MoKa)kyuk Ha 6a30Buii kiac *eptr
Ta MPHCBOLIM HOMY aapecy HOBOCTBOPEHOTO O0'€KTy MOXiAHOro Kiacy y
JMHAMIYHIA mam’sTi (MOKaKYMK eptr Moxke 30epiratu aupecy 00'€KTy He
nwnre TaIy employee, ane i manager). Bukinuemo BipTyalibHY (YHKITO
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eptr->print(). Hiskoro nmpuBeAeHHs THITy BXXE HE MOTPiOHO: rapaHTOBAHO,
IO TiJl Yac BUKOHAHHS MNpPOrpaMH Lei OmnepaTop BHUKIMYE ITiIXOJSILY
BipTyaslbHy (YHKIIIO TOro Kjiacy, Ha 00'€KT SKOro B JaHMH MOMEHT
TIOCHJIAETHCS eplr, a caMe manager: :print().

Jlesiki MOMEHTH ONUCY Ta BUKOPUCTAHHS BipTyalbHUX (PYHKIIIH MOXHA
nepepaxyBaTd y TaKOMY MOPSIKY:

1

Sknio Meron, BH3HAUCHHMU y 0a30BOMY KIaci, SIK BipTyaJbHUH,
TaKOK BU3HAYAETHCA y TOXITHOMY KJIaci 3 TUM JK€ IM’sSM Ta
CIMCKOM  IapaMeTpiB, TOAI BiH aBTOMATUYHO € TaKOX
BIpTyallbHUM. BipTyajapHi METOAM  YCHAIKOBYIOTHCS, TOOTO
MEPEBU3HAYCHHS X Yy TOXiTHOMY KJaci HEOOXiMHO JIHIIEe TO.I,
KOJTK HeOOXiTHO 3a7aTH BiIMiHHI Jii MPY BUKOHAHHI IIOT'O METOTY
y maHomy kiaci. [lpu 11boMy mpaBa JOCTYITy TIPU MIEPEBU3HAYCHHI
3MIHUTH HEMOXKJTUBO.

3ape3epBoBaHe KIIOYOBE CIIOBO Virfual BKazye KOMILUISATOPY Ha
noOynoBy Tabmuui BiptyaneHux npaBun VMT (virtual method
table), mo MiCTUTUME apecu Takux (GYHKIIH Ul TAaHOTO KIiacy.
KokHnii mpencraBHUK Kiacy 3 BipTyalbHOIO (DYHKIIEIO MiCTHTh
nokaxxauk VPTR (virtual pointer) Ha #ioro TabIULIO BipTyaJbHUX
MmeroniB VMT.

Ha erami xomMmimsamii y mOYaTOK KOHCTPYKTOpa aBTOMAaTHYHO
BCTABISEThCSA MOKKYMK VPTR Ha TaONUIIO BipTyadbHUX MPaBUI
VMT .

Anpeca nmeskoi BipTyanmbHOI (YHKIII Mae omHe U Te X came
3MilIeHHs B Tabmumsax VMT KOKHOTO KJIacy KOHKPETHOI iepapxii.

[Ipu axTuBamii BipTyalbHUX METOJIB 3TreHEPOBAHUIN KO CHOYATKY
3HAXOAUTh MOKAXYMK VPTR Ha tabmumio VMT, a oTiM 3 TaOauri
BHOHWpae anpecy BipTyanbHOI (QYHKII, Ta, HacaMKiHeNpb,
MIPOBOAMTE Oe3rmocepenHii BUKIHUK QyHKITIT.

BipTyansHuii MEXaHi3M MPAIIOE JHUIIE 33 JOMIOMOTOI0 TTOKaKIUKIB
(mocumans) Ha 06'ekTH. O6’€KT, 10 MICTHTH BIpTyasibHI (DYHKITI,
Ta BU3HAYCHUH Yepe3 MOKaKYMK ab0 MOCHIAaHHA, HOCUTH Ha3BY
noniMopQuoro. Y AaHOMY BHNAJKY MOTIMOP(I3M MOJIArae y ToMy,
IO 3a JOIOMOTOI0 OJHOTO M TOro 3K 3BEPTaHHSA JO METOAY
BUKOHYIOTBCSI pIi3HI il B 3aJeKHOCTI BiJ THUILy, Ha SIKHA
MIOCUJIA€THCS TOKAKYMK Y JAHUI MOMEHT 4acy.

BipryanbHa QyHKIs He MoXe OyTH OTOJOIICHOI SIK Sfatic, ane
MOJKE OYTH OrOJIOIICHA, SIK JAPYKHS.
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8. V  0asoBux  Kmacax  pEKOMEHIYETHCS  BHKOPHCTOBYBATH
BIpTyaJbHHUNA ASCTPYKTOP.

OTmxe, BUKIMKH BIpTYaJbHUX (YHKLIH-4JICHIB BU3HAYAIOTHCS TMiJ 4Yac
BUKOHAHHS TporpamMu (L0 HOCHTh Ha3By Ii3HBOro abo IMHAMIYHOrO
3B’3yBaHHs) Ha BIIMiHY BiJl 3BUYAHHUX €JIeMEHTIB-(YHKIIIH, KOIU 3B’ 30K
“00’exkT + MeTon” BHU3HAYAETHCSA HA eTami KoMIumii (SK paHHEe abo
CTaTHM4YHE 3B’s3yBaHHsA). TepMiH "mi3HE 3B’s3yBaHHA" IHOAI 3aMiHIOIOThH
TEpMIiHOM NOIIMOP]i3M (BiJ] IPebKOi - pi3HOMaHITHHH).

B YoMy nomsirae mpakTUuHE 3HAYEHHS TONIMOpP(}iZMy B pealbHOMY
nporpamyBanHi? UYiTkoro mpasuia, 3a SIKMM CJiJI OTOJOIIYBaTH METOIU
BipTyallbHUM Hemae. MOXKHa TUIBKHM JaTH PEKOMEHAII0 OroJONIyBaTH
BIpTyalbHUMH METOJH, SKIIO ICHYE BIPOTIMHICTH iX TNEpeBU3HAUCHHS Y
MOXiJHMX KJjacaxX. 3 1HIOro OOKy, MPH MPOEKTYBaHHI i€papxii HE 3aBXKIU
MOXHa Nepe0aunTH, IKUM YHHOM OYIyTh PO3IIMPIOBATHCS 0a30Bi KiIacH y
MalOyTHROMY, OCOOJMBO TIIPU TPOCKTYBaHHI OOEKTHO-OPI€HTOBAHHUX
6i6miorex xiaciB. Tyt momimMop¢i3M mIWCHO IyKe Ba)XJIUBHH, OCKIJIBKH
MeXaHi3M ychaJKyBaHHS 0e3 HbOro maibke He mpuHece kopucti. (o peu,
MOBH, B SIKHX IONIMOp}i3M HE MiITPUMYETHCS, HANpHKIal Ana, B3araii
HOCSITh Ha3BH 00'€KTHHX. ).

Buximk BipTyanbHOi (QyHKIN peayizyeTbesi K HENPSIMHUM BHKIHMK 3a
TaONHIel0 BipTyanbHUX TpaBwi. Ll TaOMUIS CTBOPIOETHCS KOMITITISITOPOM
ITiJ] 9ac KOMIUIALT, a 3B’ 30K BiAOYBA€ThCS Ti/T YaC BUKOHAHHS.

He icHye "imeampHOi" i€papxii KiaciB uid KOXHOI KOHKPETHOI
nporpamu. Ilo Mipi HpocyBaHHS Ha HUIAXY PO3POOKH MOXKE BHSIBHUTHCS
CHUTYyAIlisl, IO TOBEJCTHCS BBOJUTH HOBI KJIACH, SIKi JOKOPiHHO 3MiHSTH YCIO
iepapxir. Higoro nuBHOTO TyT HeMae, apke KOXKHA iepapXist KIaciB sSBISE
cO00I0 TTOETHAHHS eKCTIEPUMEHTATBHIX JIOCHIKeHb Ta 1HTYIIii, OCHOBaHUX
HA TPAKTHIII.

2.7.2 Yucmi sipmyanbHi ¢pyHKUiT ma abcmpakmHi 6a3oei knacu

VY curyamisix, KOIU BipTyalbHI (YHKII] BHKIMKAIOTHCA Y IIOXiTHOMY
KJaci, aje He BU3HAYAIOTHCS Y HbOMY, BUKIMKAE€ThCS (DYHKINS 6a30BOro
kimacy. OgHAaK € YMMaiao BHIAJKIB, KOJIHM IMPOCTO HE iCHYe CMECIOBOTO
BHU3HAYCHHS BipTyaibHOI QyHKIIT y 6a30BOMY KIIaci.

Tak, ysBiMO c00i, II0 MU MHIIEMO HOBUN TPOEKT Ui 300pasKeHHS
PI3HUX TeOMETpUYHHMX (Iryp Ha eKpaHi 1 MpParHeMO CIPOEKTYBATH KIACch
JUISL TakMX CIeliani30BaHUX IUIOCKUX (Iryp, Takux SIK TPHUKYTHHK,
MIPSIMOKYTHHUK, KOJIO TOI0. OCKUIBKK YCi Il KJIACH TICHO B3a€MOIIOB’s13aHi,
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CIIOYATKy € CEHC CTBOPUTH ACSKHI 0a30BHH Kiac y3arajibHeHol (irypu -
Shape, m1o MicTuTHME 3arajibHi aTpuOyTH OYIb-5KOI BIrypH.

PosrnsiHemMo cutyamito, KONMHM OJHIEIO 3 O00OB'SI3KOBHX (YHKIIH B
iepapxii Oyze BipTyanbpHa QyHKILs Area(), 110 IPYKYE 3HAYESHHS IUIONI, SIKY
3aiimae irypa. 3po3yMmino, 0 MH HE MOXKEMO OJHO3HAYHO CKA3aTH, 5K
cMHCIIoBe 3HauYeHHs Liel QyHKuii Oyne y 6a3oBoMy Kiaci Spape, OCKiJIbKH
HE MOXXHAa BHM3HAUWTH IUIONLYy Yy3arajbHeHol ¢irypu. 3 apyroro OOKy,
KOXXHUH MOXITHUK Kiac B 3MO31 BU3HAUUTH JJIsl ceOe BIacHY Bepcito Iiei
¢yHKLii, M0 BiANOBiIa€ MpUHIMIAM ToiiMophi3My B maHiil cutyauii. Sk
ToAi OyTH 3 BU3HAUYEHHSIM Takoi (hyHKii y 6a30BoMYy Kiaci?

Po3B's3aHHAM 11i€l mpobaemu € oronomieHHs GyHKUIT Area() K 4rCTOl
sipmyanvroi ynkyii y 6a30BOMY KJIaci.

Yucra BipryaneHa GyHKUiss (pure virtual function)- 1e BipTyanbHa
¢yHKLis, MO0 HE Mae BH3HA4YECHHA y 0a30BOMY Kiaci AaHoi iepapxii. Y
TAKOMY BHIAJKy ii TIIO BH3HAYAETHCS, SK YHCTHH crenudikarop,
HAIPUKIIAJ, K Y HAIIOMY BHITAIKY :

virtual void Area()=0;
// umcra BipryaneHa dyHkuis Area ()

Takuii omuc Haraaye 3BHYaWHMA  OPOTOTHUI, IO  YMOBHO
TIPUPIBHIOETHCS HYIIO, SIKUH € 03HAKOI0 YHCTOI BipTyaidbHOI QyHKIII. Ko
KJIac MICTHTh NPUHANMHI OIHY YMCTy BipTyanbHy (YHKIiO, Horo wacrto
iMenytoTh abempaxmuum knacom (abstract class). Yioro oconusicTs Taka,
10 HE MOXXHA CTBOPUTH E€K3EMIUISIP TAaKOTro 00'€KTa, a JIUIIE ITOKKIUK abo
TIOCWJIAHHS Ha IEH Kiac, TOMy IO BiH MICTHUTh HEBH3HAYEHY BipTyalbHY
¢yHKOifo. 3aranbHa ies BUKOPHCTAHHS aOCTPaKTHUX KIIACIB IONATAE Y
TOMY, III00 TI0 Mipi IIPOCYBaHHS BHU3 TIO i€papXii KiIaciB OCTaHHI HaOyBan
OimpIoi criermianmizamii Ta craBany "MeHII abcTpakTHUMHA". 3pO3yMiso, IO
KJIACH, SIKi 3HAXOMATHCS y KIHIN JHII ycraAKyBaHHS, TOBHHHI BH3HAYATH
yci abcTpakTHi QYHKITI.

OTxe, IIpHU OTOJIOIICHHI YKCTOI BipTyasbHOI (YHKIII i1 MOBemiHKa HE
BHU3HAYAETHCS: JIMIIE KOXKHUK TOXIMHMH KJac, IO HE € aOCTPaKTHHM,
MTOBUHEH BU3HAYATH, IO pobuTnMe nana QpyHKHis. TakuM 9uHOM, 3pyIHUM
€ BUKOPHUCTAaHHS a0CTpaKTHOrO 6a30BOTr0 KJIacy MI0 MPOEKTyBaHHS iepapxii y
3aj/1a4i, 3raJaHol BUIIIE:

#include<iostream.h>
class Shape

{
protected:
double x,y; // BsMimui-xoopmmuaTM TOuUKM
int col;
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//...
public:
void set( double ix, double iy=0)
{
x=ix;
y=iy;
}
virtual void area()=0; // umcra BipTyaneHa QyHkIis
Area()
|
class Triangle: public Shape
{
public:
void area()
{
cout<<"TpukyTHMUK B BHCOTOWO "<<x<<" Ta ocHoBOK '"<<y;
cout<<" mae muomy "<<0.5*x*y<<"\n";
}
};

class Rectangle: public Shape
{
public:
void area()
{
cout<<"llpsiMmokyTHMK B1 cTopoHamm "<< x <<" wma "<<y;
cout<<" mMae miomy "<<x*y<<"\n";
}
}i

class Circle: public Shape
{
public:
void area()
{
cout<<"Koso 3 pagmiycom "<< x <<" mae myomy"
<<3.14159*x*x<<"\n";
}
};

main ()
{
Shape *p; // oromnowennst Ha 6asBo0BMIt THUI
// (cTBOopuMTM O06'ekT He MOxHa!
Triangle T;
Rectangle R;
Circle C;
pP=&T;
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p->set(2,7);
p->area();
P=&R;
p->set(4,6);
p->area();
p=&C;
p->set(7);
p->area();

@ynkuisn area(), sIKy MOXHa 00paxyBaTH JIMIIE BUXOASYUA 3 OIHUCY
camoi ¢irypu, BHU3HA4YaeTbcs B YCIX NOXIAHUX Kiacax 3 HAOYTTAM
creriamizamii. SKmo I1poro He 3poOHMTH y NaHill iepapxii, KOMIUIATOP
BHACTb TOBIIOMIJIEHHS IPO MOMIJIKY. SIKIIO JJOOMpamoBaTH el MPOeKT y
OiIbII TpakTUYHUH OiK, MO>KHA Oyllo O 1oAaTH IIe JNeKiIbKa BipTyaJbHUX
(yHKLIH, 110 TaKOXX MOTJIH O OYTH OTOJIOIIEHi, SIK YUCTI BipTyasbHi:
virtual void draw(); // BuBegmenHs birypm
virtual void move (int regime) {...}

// nepeMimenns ¢pirypm SrimHO pexuMy
virtual void rotate(int i) {...}
// obepranHs Qirypm Ha BamaHMI KyT

Skmo y noxiiHOMYy Kiaci, ycraJkoBaHOMY Bij abcTpakTHOro 0a30B0ro,
He BigOymocst 3aMilieHHs dYHCTOI BipTyanbHOI (yHKIii, BIH TaKoX
aBTOMATHUYHO CTaHe aOcTpakTHHM. [Ipy momampmoMy ycmaakyBaHHI paHO
YW Ti3HO BHMHHWKHE MOTpeda OOOB'SI3KOBO BU3HAYMTH YHCTY BipTyalbHY
¢yHKIOiIO came |y TOMy Kihaci, sAkuil  Oe3mocepenHbo  Oyne
BHUKOPHCTOBYBATHCS JUISI CTBOPEHHSI CIEIIalli30BaHOTO 00'EKTY.

2.7.3 PosmiweHHs1 VPTR ma ma6nuui VMT y nam'sami

PosrnsHeMo OijbIN AETAalbHO, SIKMM CaMe€ YMHOM IIiJi YaC BHKOHAHHS
MIPOTpaMu BiIOYBAETHCS TIOMIYK MiAXOJAIIOI BipTyanbHOI QyHKIii, mo OyB
ONHMCaHWH y NOMEpeAHbOMY po3faum. [ IbOr0 BHUKOPHUCTAEMO JESKY
CIIPOIIEHY iepapxifo KJaciB, SKa MiCTUTH OJHY BipTyalbHY (YHKIIIFO:
#include<stdio.h>
class A {

int a;
public:
void £()
{
puts("From A::£()");
}



MonimMopdism 201

virtual void g()

{
puts ("From A::g()");
}
}:
class B: public A
{
int b;
public:
void £()
{
puts ("From B::£()");
}
virtual void g()

{
puts ("From B::g()");
}
|
void Do_Something (A& a)

{
a.f£();
a.g();
}

void main ()

{
A a;
B b;
Do_Something (a);
Do_Something (b) ;

[lepmm 3a Bece BiAMITHMO, IO i€papXist KJIaciB BUKOPUCTOBYE OHOYACHO
BipTyanmbHi Ta 3BWYaiiHi (yHKIil. Pesymprar poboTH Takoi mporpamu
BUIIISIAE TAK:

From A::£f()

From A::g()

From A::£f()

From B::g()

Sx BugHO, 3BepTanHHs 10 QyHKIT Do _Something(A&) 3 00'exToM Kiacy
B mpuBene no Bukiuky ¢yHkuid A::f() Ta B::g(). lle BinOyBaeTbcs TOMY,
0 y BUKIUKY QyHKIIT Do_Something (b) apryment nocunanss B& HesBHO
nepeTBoproeThesi Ha A&. Ajke BuaHO, 1O A.:f() - 32 BHU3HAYCHHSIM
HeBIpTyaJbHA (YHKIS, TOMY OYyJIO 3reHepOBaHO KOJI PSIMOT0 3BEPTAHHS 10
¢ynkuii 6a3oBoro kiacy. IHIIa crpaBa, KOJIM BHUKIUKAEThCA d.g() B
Do_Something(A&): ue npu3BOIUTH IO TeHepalii KOy, SKUH BKJIHOYAE
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MeXaHi3M 00pOOKH BipTyaabHHX (QyHKIIH. CXeMaTHIHO BUIIICHHS HaM'sTi
i1 po3MilleHHsI 00'€KTiB MOXKe OyTH 300paXkeHO TaKUM YHHOM (puc 2.4):

Ob'ekT a:

3MiHHa 3MiLleHHs

a 0

vptr 2 > A:VMT

& Ag()

O6G'ekT b :

3MiHHa 3MiLLeHHs

a 0

vptr 2 > B:VMT

b 4 & B::g()

Puc. 2.4. Cxema po3milLieHHs1 06’eKTiB y nam’aTi

[Tix 4yac BUKOHAHHS KOJ| BUKOPHCTOBYE TAOJIUINIO BiPTyaIIbHUX TPaBHII
VMT. 3a moka>xaukoM vptr BiIOyBa€ThCsS BU3HAUYCHHS, Ky camMe (YHKIIFO
CITiT BUKJIMKATH TIpH 3BepTaHHi 10 g(). Ciix BiAMITHTH, IO TOJIE Vpir KI1acy
B Mae omHe 1 TOM cammii 3cyB, moO 1 Vvptr y Kiaci A, OTKe,
Do _Something(A&) orpumye TOCTyH A0 MpaBWIBHOI (QYHKIIT, HE3aJIEKHO
Bil Toro, skWii came mepenaetbcs B Do Something(A&). €nuna Ta
KITFOYOBA BiJMIHHICTB TIOJISITAE SIKPa3 y TOMY, IO vptr s 00'€KTiB Kinacy A
Ta vptr nsg 00'ekTiB Kiacy B BKa3yroTh Ha BIIACHI, a OTXKe, Pi3HI TabnwmI
BipTryanmpHuX mpaBmwin VMT. TakuM dYHHOM 1 peamizyeTbcd MEXaHi3M
M3HBOTO 3B'SI3yBaHHS.

2.7.4 BipmyanbHi decmpykmopu

SIBHMIA OImUC AECTPYKTOPIB Yy MporpaMax MOTPiOHWNA JUIIE TOZi, KOJIH
O00'€KT CTBOpPIOEThCA Yy IOHWHAMiuHIM mam'sati. Ilpm BukopucTaHHI
BIpTyaJlIbHUX JECTPYKTOPIB IOCHTh OYEBUIHUMHU € MIEPEBary MoaiMopdhizmy.
3a3BUuail, BOHM 3aCTOCOBYIOTHCS TOII, KOIU MpPU 3HHUIICHHI OO0'€KTIB
HEOOXiJHO BHJAAIUTH O0'€KTH MOXIJHOTO KIAcy, Ha SKi I[OCHIIAIOTHCS
MOKa)XYMKKM Ha OaszoBmil kimac. CaMe Iie JEMOHCTPYE HIKYEHABEICHUH
TIPUKIIAL.
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#include<string.h>
class TBase

{

private:
char *spl;

public:
TBase (const char *s)
{

spl=strdup (s) ;

}

virtual ~TBase()

{
delete spl;
}
}i
class TDerived: public TBase

{

private:
char *sp2;

public:
TDerived (const char*sl, const char *s2) :TBase (sl)
{

sp2=strdup (s2) ;

}

virtual ~TDerived()

{
delete sp2;

}
}i
Y TONOBHIH mporpaMi OpraHi3yeMo IEMOHCTPAILil0 CTBOPEHHS Ta
3HHIICHHS 00'€KTy noxigHoro knacy TDerived:

void main()

{
TBase *pbase;
pbase=new TDerived("String 1","String 2");
delete pbase;

}

IpoBenemo mesike TOJATKOBE CIIOCTEPEKEHHS TAHOTO KOy Ta 3pOOUMO
JIECTPYKTOp Ha OESKAN Yac 3BHYAHHHMM, HEBIpTyadbHMM. ToXi OCTaHHIM
OIIepaTOPOM TOJIOBHOI MPOTpaMH IPH BHUAAJCHHI 00'€KTa yepe3 IMOKaKUIHK
6a3oBoro kiacy Oysno O BHKIMKAHO JIMILIE IECTPYKTOp 0a30BOro KIiacy,
3aJIMIIMBIINA Y TUHAMIYHIN 11aM'sTl He3BUIbHEHUI PsIOK y BUrsiai sp2. Ls
npobieMa PO3B'A3YETHCS  OTONOMICHHSM — BIPTyaIbHHX — JIECTPYKTOPIB:
rapaHTOBaHO, MI0 y pa3i, KOJM 3HHUILYEThCs 00'ekT knacy TDerived,
a/IpecoBaHMM MOKaXYUKOM Ha TBase, OyJe 3HUIICHO OOU/BA PSIKH.
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SIKII0 TPH  OrOJIOIICHHI JECTPYKTOpy ©0a30BOro Kiacy Horo Oyio
OTOJIOIIEHO, K BIPTYaJbHUWi, yCl JECTPYKTOPH NOXIAHUX KJIACiB TaKOX
OymyTh BipTyaapHHUMHU. Ha BimMmiHy Bil MTUHAMidHHX OO'€KTIB B i€papXii, He
Ma€ CEHCY TypOyBaTHCS PO BipTYalbHICTh JECTPYKTOPIB, [0 CTBOPIOIOTHCS
y craTuuHiil mam'sati. SIk mpaBmio, y Takux BHIIaJKax Oyae opraHi3oBaHO
NPaBWIbHUAN MOPSANIOK BUKIMKY ICCTPYKTOPIB Y i€papXii, 3reHepOBaHHUX
KOMIIIITOPOM TI0 3aMOBUYYBaHHIO.

2.8 MNepeBaHTaXeHHs onepawin

Kiro4oBe c11oBO operator BUKOPUCTOBYETHCS I TOTO, a0M BU3HAUMTH
HOBY, TIepEBaHTaXEHY JIif0 KOHKPETHOT'O orepaTopa MOBH. SIK 1 y BHIIaJIKy 3
NepeBaHTAKEHUMH (DYHKIISIMHU, KOMITUJISTOpP BiPi3HATHME Pi3HI (YHKIIT 32
KOHTEKCTOM 3BEPTaHHS 4YHCIOM 1 THIIOM IIapaMeTpiB Ta OIEpaHIiB.
[epeBanTaXkeHHsI orlepaTopiB HE BHOCHTH HIYOrO HOBOTO y MOBI, 3 4nM OU
MU He 3ycTpidajucsl paHille, SKIIO JIMIIEe 3rafaTH IepeBaHTaKCHHS
¢yaknin  (quB. pozmin 2.2.5 '"llepeBantakenHs ¢ynkmii"). Lle nae
MOXIIUBICTh BHUKOPUCTOBYBAaTH O00’€KTH y BHpa3ax 3aMiCTh TOro, IIo0
nepenaBaty ix sk mapamerpu y ¢yHkuii. Koxxnomy oneparopy moa Cit++
CTABUTD Yy BIANOBIAHICTB iM’ (YHKIIT, 110 CKIIAIAETHCS 3 KIIIOYOBOTO CIIOBA
operator, BIacHe OIlepaTopy Ta apryMEHTIB BiANOBIAHUX THIIIB:

<TUN NoBepTaHHsA> operator<cMmBoI onepaTopy> (<BXigHi NapameTpu>);

IMpumipom, oromomenHs ¢yHKUii operator+ , WO TNpuiMae IBa
apryMeHTd Ty T Ta TOBEpTAa€ 3HAYCHHS Yy BUIVIAI CYMYBaHHS JBOX
3HAa4E€Hb MAaTHME HACTYIHUI BUTIIS:

T operator+(T a, T a);

CemaHTHKa TakOro 3amucy TOBHICTIO  aHajloriyHa  (yHKmii
T add (T a, T b), sixa, MOXIINBO, 1 OLBII 3BUYHA IJISI CIPUHHATTS, TPOTE
cnoci®d  mepeBaHTa)kKEHHs ~ OlepaTtopa Mae TMeBHy Buromy. Sk
TIepEeBAaHTAKEHAN oOrepaTop, QYHKLIS operafor+() MOXKE BHUKIUKATHCS Y
BHpa3ax CKpi3b, J€ BHKOPHCTOBYETBCS 3HAK + Ta MaloTh Micie
NpeACcTaBHUKU Kiacy T+
T al, a2;
al+a2; // auanoriumo operator + (al,a2); a6o
add(al,a2);

[lepeBanTa)keHH Omepalid  MiANOPSAKOBYEThCS  HACTYITHHM
MpaBUJIaM:
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NP TIEpEBaHTAXKEHHI 30€piratoThesl KijbKICTh apryMEHTIB, NPIOpPUTETH
ornepaii Ta npaBuia acoliaiii, 110 BUKOPUCTOBYIOThCS y CTAaHIAPTHUX
TUIAX JaHUX;

JUIL  CTaHJapTHHX THIIB JaHUX  omepamii He  MiUIraloTh
NepeBU3HAYEHHIO;

repeBaHTaKeHa (YHKIIsA-OMepaTop HE MOXKE MaTu MapaMeTpiB II0
3aMOBUYYBaHHIO, HE YCIIaJIKOBYEThCS TA HE MOXKE OYTH BH3HAYEHOIO SIK
static.

(dyHKUis-oepaTop MOXke OyTH BH3Ha4eHa TPbOMa CIIOCOO0AMH - METOJ
KJacy, ApyxHs (yHKIis abo 3BuUYaiiHa (yHKIS. B ocraHHIX JBOX
BHIIaJKaX BOHA IOBMHHA NpUHMaTH X04a O OAWH apryMeHT, IO Mae
THII KJIacy, MMOKa)XYMKa a0 MMOCHIaHHS Ha KJIac.

Sk mepmmii NMpHKIA], IO BUKOPUCTOBYE IIEpEBAHTa)KEHI 30BHIMIHI

friend-QyHKIi1, pO3rNITHEMO NepeBaHTaXEHHA OiHApHUX orepariii "+"

Ta

"o,

Tpuxnao 1.

// xnac npmuitMae PsIHOK SIK KOHCTAHTY, NePeTBOPKINYM OO B
// exBiBanenT THny long

#include <iostream.h>

#include <string.h>

#include <stdlib.h>

class T

{

};
T:
{

private:

char value[20];

public:

T() {value[0]=0;}
T (const char *s);
long getvalue (void)
{
return atol (value);
}
// byHKUil oroJjowywTBCSI SIK OPy3i, oOTxe MaoTb
// mocTyn mo ycix wunenie o6'exty T
friend long operator +(T a, T b);
friend long operator -(T a, T b);

:T(const char *s)

strncpy (value,s,11);
value[ll]=0;
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long operator+( T a, T b)
{

return (atol(a.value)+atol(b.value));
}
long operator-( T a, T b)
{
return (atol(a.value)-atol(b.value));
}
main() {
T a="23n;
// iminianisanist 06’ €KTiB CHMMBOJBHMMM PSIAKaMMU
T b="22",'
cout<< "Value of a="<< a.getvalue() ;
cout<< "\nValue of b="<< b.getvalue() ;
cout<< "\n a+b=="<<(a+b) ;
// BUKOPMCTaHHSI NEepeBaHTaXEHUX OINepaToOpim
cout<< "\n a-b=="<<(a-b)<<"\n";
return O;

TakuM YHHOM MOXJIMBE BUIBHE ONEpyBaHHS 3HAUYECHHAMH 32
JIOTIOMOTOK0 3BUYAHHHX OrepaTopiB (+ Ta —), HE 3aCTOCOBYIOUHU IIPH [IBOMY
omepanii IEpPETBOPEHHS 10 PAAKIB, SKIIO TUIBKA BOHU  OyIyTh
BuIeBKazaHoro tumy 7. IlepeBaHTaxkeHi QyHKuii-onepaTopn Oymu
30BHIIIHIMH, a TOMY O0OB'SI3KOBO BU3HAYAIIUCS 3 KIIIOUOBHM CIIOBOM friend,
abu MaTH JOCTYH 70 €IEMEHTIB-JaHNX 3 MPOTOKOIBHOI YaCTHHH KIIacy.

[lepeBanTaxkeHi QyHKIii-omepamnii MOXyTs OyTM 1 WiIeHaMHu Kiacy,
MIPUIOMY OOOB'SI3KOBO HECTATHYHHUMHM (3rala€eMo, Imo Taki (yHKHii MaioTh
[PUXOBAHUN apryMeHT this). 3a paxyHOK [bOTO 1 3'BISIETHCS BiIMiHHICTD B
peamizamii Takoi (YHKINI TepeBaHTAaXCHHS HA BIAMIHY Bil TOmiOHOT
30BHIMHEKOI. Came mipo 11e 1 HTrMeThes Hmkde. Posrisaemo xirac Curr, mo
BUKOPHCTOBYETBCA IS TPEACTAaBICHHS TpOIIOBOl (GopMH HaliOHAJIBHOT
BaJTIOTH:

[puxnag 2.

class Curr{
protected:
unsigned int grivnya; // BHaueHHs y TPHUBHSIX
unsigned int cop; // BHaueHHs y Komimkax
public:
Curr (unsigned int d, unsigned int c)
{
grivnya=d;
cop=c;
while (cop>=100) {
// npuBeneHHs OO KOPEKTHOT'O I'POWOBOTC BUIJISIAY
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grivnya++;
cop-=100;

}

Curr operator +( Curré& s2);
Y

3BUYaiiHUM € Oa)kaHHS 3aCTOCYBATH OMepallii TOoJaBaHHS CK3EMIUISIPIB
TAKOro KJacy, KOJM Pe3yIbTaToM Oynae Takok 3MiHHa Tay Curr.
[lepeBanTa)keHHs OMepaTopy JOAAaBaHHSI CYTTEBO MOKPAIIUTH 30BHIIIHIN
3HAYCHb y TPOIIIOBOMY BHpa3i:
// BMBHaueHHs1 KJlacoBoOl QyHkuii operator +

Curr Curr::operator +( Curré& s2)

{

//onepaTop + nomae "moTOuHMM" ekSeMmusp O sS2, s6epirawum
// pesynbTaT B HOBil BSMiHHiN

cop=cop+s2.cop;

grivnya=grivnya+s2.grivnya;

Curr val (d,c):;

return val;

Jis KpaIoro MOpiBHSAHHS HaBEJCMO TTapalieIbHAIN BUKIIA]] aHAJIOT19HOT
30BHINIHKOI friend-pyHKIi, 10 HE € WICHOM KJacy, SKHH TeX MIr OyTd
3aCTOCOBAHUM Y TAHOMY BUITAJIKY:

// Bomae sl mo s2, sBepirarnumM pesynbTaT B HOBil BMiHHiN
friend Curr operator +(Curr& sl, Curré& s2)

{
int c=sl.cop+s2.cop;
int d=sl.grivnya+s2.grivnya;
Curr val (d,c);
return val;

OyHKIii TPaKkTAYHO iAEHTHYHi, 3a BHHATKOM Xi0a IO KUTBKOCTI
mapametpiB. OrmepaTop HE 3MiHIOE 3HAUYEHHS JKOJHOTO 13 CBOIX apryMEHTIB,
CTBOPIOIOYHM HOBHH €K3EMIUIAP Ta IIOBEPTAIOYH HOTO 3HAUCHHS. AJIe SKILIO Yy
30BHIMIHIA Bepcii CKIANAOThCA EK3eMIUIpH s/ Ta §2, TO Yy BHIAAKY
(yHKIii-eeMeHTa Kiacy MepIIMM BUCTYNATHME '"MOTOYHHEN" eK3eMILLIp,
JUIsl SIKOTO BHUKJIMKATHMEThCsl (QyHKISI (camMe TOi, Ha KW 1 MOCHUIAEThCS
MOK&XYHUK this), a Bxe apyruMm #rume s2. Ha Bigminy Bim peamizamii
BUKOPHCTAHHS TaKUX (PYHKIIIH /ijist 000X BUMAJKIB HE BiIPi3HATHMETHCS:
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Curr suml (5,50);
Curr sum2(7,55);
Curr sum(0,0) ;
Sum=suml+sum2;

Orxe, y QyHKIiI-elNeMeHTi, 10 pealli3ye MepeBaHTaKeHUI oreparop,
3aBKAM Ha OJWH apryMeHT MEHIIe, aHDK B aHaJOTrIYHOI 30BHIIIHBOI
(yHKLIT, OCKUIBKY JIIBUH apryMEeHT Y TAKOMY BUITAJIKy 3aBXK/IH IEPElacThCs
HesiBHO. Ll BiIMIHHICTb SIBHO MPOTJISIAETHCS 1 y IEpEeBaHTaKEHH] YHAPHUX
orepartii:
®  SIK IPYXKHIX (YHKITIH:

friend long operator-(Ta)

{

return -atol(a.value);

® 5K (YHKIIH-EIEMEHTIB:
long T::operator -(void)
{
return -atol (value);
} // abo -atol (this->value) ;

3ayBa)KCHH$I oa0 MEepeBAHTAKCHHS OHCpaHiﬁ.

1. IcuyroTe OOMEKEHHS HAa MEPEBAHTAKEHHS: HE IUIATAIOTH IIilf
OPOLIEAYPi CENEKTOp €leMEHTa CTPYKTYpH (.), OIEpaTop HOCTYILy IO
eIIEMEHTY 3a TOKaX4ukoM (*), omepariss Ho3Boly BHIUMOCTI (::),
CHMBOJIH TIpenporiecopy (# ##) ta sizeof(). HeMOXIMBUM € BBEICHHS
BIIACHHX OIEPaTOpiB Ta 3MiHa iX mpiopureriB. KpiM TOro, HEMOXIHBO
TIePEeBAHTAXKYBATH OIIEPATOPH [T BOYIOBAHUX THIIIB.

2. Kommimsarop C++ He po3yMi€ CEMAaHTUKH IEPEBAHTAKEHOIO
orepaTopy, a OTKe, He HaB’s3y€ HISKHMX MATEMAaTHYHUX KOHIICTIIIiH.
Himo BaM He 3aBagWTh TMEPEBAHTAXHUTH, CKaXiMO, OIEpaTop
IHKpEMEHTY B SIKOCTi 3MEHIICHHS apryMeHTy, NPOTe HaBpSAA YU B
ObOMY € XO0Y TPOXH 3I0pOBOrO TIy3dy. SIKmio He criigyBaTtu
TPAAUIIIHHOMY OCMHUCIIEHHIO OOYHCIEHB, Pe3yabTaTH POOOTH Baroi
mporpaMu Uil CTOPOHHBOTO  CIIOCTEpirada  MOXYTb  OyTH
30EHTEKYIOUNMH.

3. He icHye BUBEIEHHS CKJIQIHMX ONEPATOPIB 3 MPOCTUX: SAKIIO BU
MIEPEBAHTAXKIINA OINEPATOPU operator+ Ta operator=, 1e 30BCIM HE
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o3Havyae, mo C++ oOuucnute BHpa3 a+t=b, OCKIJIbKM BH HE
HIePEeBAHTAXKUIN operator +=.

4. TlepeBanTaxeHHs OiHAPHUX ONEPATOPIB HE TOTOXKHBO BiJHOCHO
MEPECTAHOBKH apTyYMEHTIB MiCIIIMHU, THM OLJIbIIE, SKIIO BOHH Pi3HOIO
tumy. OCKiIBKH, CKakimo, operator*(double, T&) ta operator*(T&,
double) BomomitOTH  pi3HMMH ~ TapaMeTpamu, IX  HE0OXiTHO
MEPEBU3HAYATH OKPEMO. 3PYYHO I 3pOOHTH, HE CTBOPIOIOYHM HOBHUI
KOJl y JAPYroMy OIeparopi, a MOCIaTUCS Yy HbOMY Ha BH3HAYECHHH
Mepiinii onepaTop, 3MiHUBIIH JIHIIE MOPSIOK CITiTyBaHHS apryMEHTIB:

T operator* (double £, T &s) T operator*(double £, T

{ &s)
//peanisanis MeToxmy {
} return f*s;
}
2.9 lUabnoHum

Ioxni6HO TOMYy, sIK Kiac ()aKTHYHO SIBJISIE COOOI0 CXEMAaTHYHHMH OIHC
mo0ymoBH 00'€KTIB, TaK i MAOIOH € CXEMAaTHIHUM OITMCOM MOOYIOBH KIIaciB
Ta (yHkOid. BukopucToByrouMm Ima0JIOHM, 3 SBISETHCS MOXKIHMBICTH
CTBOPIOBATH Yy3arajbHeHi croemudikamii s KiaciB Ta QYHKIIH, 110
HalyacTille HOCATh HAa3By MApPaMETPH3OBAHKUX KIaciB (generic classes) Ta
mapaMeTpu3oBaHuX QGYHKIIH (generic functions). TakuM dYHHOM, 32
JIOTIOMOTOI0 peali3aliii y3araibHeHHX (PYHKIIH MOXXHAa 3MEHIIUTH PO3Mip
Ta CKIagHicTh mporpaMu. OcoONMBO KOPHCHMMH INAOJIOHM € came B
0i0mioTekax KiIaciB - TYT BOHH BKa3ylOThb NPOTpaMicTy HEOOXimHi
crerudikarii, MPUXOBYIOYH MPH IOMY JETali CIPaBXHBOI peari3allii.

2.9.1 lNapamempu3oeaHi hyHKyii

[abnon QyHKIIT AekIapyeTbcs 3a IOMOMOIOI KIFOYOBOTO CJIOBA
template. 1le cIIOBO BUKOPUCTOBYETHCS IJIsi CTBOPEHHS MIa0JIOHY (KapKacy),
IO B 3arajbHUX pHUCaX ONUCye NpH3HauYeHHA (YHKUII Ta HajJae OIuc
omnepariii — CyTHICTb aJIrOPHTMY, LIO MOXE€ 3aCTOCOBYBATHCA 10 IaHHX
pizuux tumiB. [Ipu 11bOMY KOHKPETHHH THI JaHWX, HaJ SIKUM (QYHKIIs
MOBMHHA BUKOHYBATH ONEpallii, epejaBaTUMEThCs i Ha eTari KOMITLISIIIIT.
3aranpHa (hopMa (YHKIIi-11a0T0Hy Ma€e BULIIS:

CuHTaKcuc:
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template <cnucok_aprymeHTiB_LuabnoHy> Tun
iM’a_dpyHKuii(napameTpw)

/I Tino dyHKuiT
}

Cricok apryMeHTiB MIa0JI0Hy CKJIAJIAEThCS 3 KIIIOYOBOTO ClIoBa class Ta
ineHTugikaropy (-iB), mo Bu3Hayae ioro Tun. Komm Kommigsitop
CTBOPIOBATUME KOHKPETHY Bepciro Liel GpyHKIiT, BiH aBTOMaTHYHO 3aMiHHUTh
Leid mapaMeTp KOHKpPETHMM THIOM JAaHux. Lleil mporiec HOCHTH Ha3By
IHCMAaHYIr08AHHS WADNIOH) .

3pyYHHM € CTBOPEHHs MPOTOTHITy I1abiioHa (yHKUIi y BUIIISII HOro
TIONIEPEIHBOTr0 OroyionIeHHs. Take oroJomeHHs iHPOPMYyE KOMITLISITOP TPO
HASBHICTH MTa0JIOHY Ta HOro OYiKyBaHUX MapaMeTpax, HaIPUKIaI;

template <class T> void funk (T array[ ], sizearray):

Hwxue HaBeaeHU NPUKIIA BUKOPUCTAHHS MApaMETPU30BaHOI (DYHKIIT
swap(T& X, T& YY), mo 3ailicHIoe OOMIH 3HAYEHHSAMH MIiX JBOMa ii
napameTpamMu:

Tpuxnao 1.

#include "stdio.h"
template <class T> void swap(T& x, T& y);
int main()
{
int a=5,b=10;
float c=7,d=14;
char ch='a',chh='A"';
swap(a,b); // Bukaux pnst uinux apryMeHTiB
printf ("a=%d, b=%d\n",a,b);
swap <float>(c,d); // Buxnuk gns float apryMeHTiB
printf ("c=%f, d=%f\n",c,d);
swap <char>(ch,chh); // Bukauk gns char apryMeHTiB
printf ("ch=%c, chh=%c\n",ch,chh);
return 0;

}

// BUBHauYeHHsT napaMeTpMBOBaHOL QyHKHiL
template <class T> void swap(T& x, T& y)
{

T temp=x;

X=y;

y=temp;
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[lporpama  BiAKPHBAa€TbCS  NPOTOTUNOM  INAOJIOHHOI  (yHKIIT.
AHamni3yloun TNpHKIaa, 3ayBa)XHMMO, IO JUIS IHCTaHLIIOBaHHS IIaOJIOHY
3aCTOCOBYIOThCS /Bi (hopMH.

KoHkperHuii Tum  Juis  1bOTO  BH3HAYAETHCS  KOMITLJISITOPOM
ABTOMATHUYHO, BUXOJSYM 3 THIIIB MapaMeTpiB y Miclli BUKIUKY QyHKUIT (Y
HaBeJIEHOMY BHIIIE IPUKJIA/ 11 THI int), a0 3aa€ThCs IBHUM CIIOcoOoM (y
NPUKIIAI 1€ miacTanoBka TumiB float ta char).

SAxbu swap() Oyna 3BuyaitHOW (yHKIIEO, TO TOTPiOHOKO Oyma 6 ii
peamizamis. Ockinbkn 1e 1rabmoHHa (QyHKIiS, KOMIIUIATOp — caMm
peanizyBaTuMe KoJ Takoi (YHKILI, 3aMiHMBIIK y NAHOMY BHUIMAJKYy THII
Swap Ha int, float Ta char. TakuM 4MHOM MOYXHa 3MEHIIMTH PO3MIp Ta
CKJIQJHICTh  TPOrpaMy, 3alpOIOHYBaBIIM KOMIUIATOPY  peati3aliio
y3arajJibHeHHX (DYHKIIH.

Ipukaao 2. OyHKUis TpuiiMae MacuB HEBU3HAUCHOI'O THUITy Ta J(Ba
LiIMX, OOMIHIOIOYM 3MICT €JIEMEHTIB MAaCUBY 3 1HIEKCAMH X Ta Y

template <class T> void change (T t[ ], int x, int y)
{

T tmp=t[x];

tlx]=tlyl;

tlyl=tmp;

KopextauMu OymyTh Taki BUKIMKH (YHKIIH 38 UM [1a0JIOHOM:

double ar[7]={2,3,4,5,6,7,8};
change (ar,2,3); // aBo change <double>(ar,2,3);
char car[5]={'a','b','c','d','e'};
change (car,1,4); // abo change <char>(car,1,4);
TakuM 4YHHOM, € MOXIHUBICTh JIETKO CTBOPIOBATH HOBI (PyHKIIT,
T JICTABJISFOYN B iCHYFOU1 MIA0JIOHN KOHKPETHI apTyMEHTH.

2.9.2 [Napamempu308aHi Krnacu.

Busnauaroun napameTpu3oBaHUil KJIac, MU CTBOPIOEMO HMOro Kapkac
(nrabiIoH), MmO ONMHCYE yCi AJTOPUTMH, sIKi BHKOPHUCTOBYIOTBCS KIIACOM.
@dakTHYHUN THI JaHUX, HaJ SIKHM IPOBOIUTHMYTHCS MAaHIIyismii, Oyme
BKa3aHUHA B AKOCTI MapaMeTpy HpH KOHKpeTH3alii 00’€KTiB IBOr0 KIIacy.
KoMmminsatop aBTOMaTH4YHO 3reHEpye BIAMOBIAHUI O00’€KT Ha OCHOBI
BKA3aHOro THUIly. 3arajbHa (opMa [eKIapyBaHHSA IapaMeTPH30BaHOTO
KJacy Oyze Takoro:
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template <class Type> class class_name

{
}

BusHaueHHs Tia Kiacy aHAJOTIYHO 3BMYaiHOMY BH3HAYEHHIO TUTIOC
BUKOPUCTAHHIO CIIHCKY apryMeHTiB madnoHy. Tun Type siBisie coboro iM’s
TUIy A0JIOHY, sSIK€ B KOXXHOMY BHMAJKy peajizaiii Oyne 3aMiHIOBATHCS
KOHKPETHUM THIIOM JaHHMX. THIM MOXyTh OyTH SIK CTaHIApTHi, TaK i
BU3HAUYCHI KOpPHCTyBayeM, Uil IX OINWCY 3aBXKAW BHUKOPUCTOBYETHCS
KII0YOBE CIIOBO class. Ilpn HEOOXIAHOCTI MOXKJIMBO BHU3HAYHMTH OLIBIIC
OIHOTO TapaMeTPU30BAHOTO THUITy JaHWX, BUKOPHUCTOBYIOUHM iX CITHCOK
yepe3 KoMmy. Y MeEXaxX BH3HAUCHHSA Kiacy MIa0JoOHHE iM’s MOXKHA
BHUKOPDHCTOBYBAaTH y Oyab-sikoMy Micui. st CTBOpEeHHS KOHKPETHOI
peaiizanii BUKOPHCTOBY€EThCSI HACTYITHA (hopMa:

class_name <type> ob;

VY oMy BUIAJKY fype TPEICTABISE COOOK iM’SI KOHKPETHOTO THILY
JIaHUX, HaJl IKUMHU (PaKTHYHO OllepyBaTUMeE Kilac, Ta 3aMiHIOe 3MiHHY Type.
o peui, exemenTH-QyHKIii, HaJl IKUMH ONlEepyBaTUME Kjlac, aBTOMAaTHIHO
CTAIOTh IapaMeTPU30BaHMMH, TOOTO iX HEOOOB’S3KOBO JEKIapyBaTH 3a
JIOMIOMOTOK0 ~ KITIOYOBOrOo  cioBa  template  (muB.  posmin  2.9.1.
"[NapamerpnzoBani QyHKIii"). SIKIIO METOX ONHCYETHCS 3a MEKaMH
1a0JIoHy, HOTo 3aroJIOBOK MOBMHEH MATH HACTYITHI €JIEMEHTH:

/I NnpoTOKONbHA YacTUHA Knacy

template <cnucok_aprymeHTiB_L1abnoHy> TUn_yHKL,

iM's1_Knacy <apryMeHTu_LuabnoHy>:: iMsi_pyHKL, (cnvcok_nap_dyHKL,)

{.}

[pu Oimpm MWHPOKOMY pPO3MIANI IMMAOIOH KiIacy - y3araibHEHE
BU3HAYCHHS CIMEHCTBa KJAciB, SIKE MOXE BUKOPHCTOBYBATH HE IIHIIC
JOBUTBHI THIH, a ¥ KOHCTaHTH. CHHTaKCHC HOTO y3arajJbHEHOTO OIHCY
HACTYITHUIA:

template <cnucok_aprymeHTiB_LiabnoHy> class im’a_knacy

{

/] BU3Ha4eHHs knacy

}

AprymeHT (CITUCOK_apryMeHTIB_IIa0JIOHy) MOXKE CKIIaJaTHC :

® 3 KIIIOYOBOTO CIIOBA class , 3a SKAM CIifye ineHTu(ikaTop, SKuii
BU3HAYA€ MapaMeTPH30BaHUI TUIT (mMunogutl napamemp);

® 3 KOHKPETHOrO IMEHI THIy, 3a SKHUM CIiIye 1IeHTH(IKATOp
(Hemunosuii napamemp, KOHCTaHTA);
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BiAmoBimHO 10 KOXKHOIO 3 THINB MHapaMeTpiB ICHYE [Ba MpaBHia
BUKOPUCTaHHs  IIA0JOHIB  Kkiacy. J[nsg  CTBOpeHHS  NpencTaBHHKA
11abJIOHHOTO Kjlacy TMOTPiOHO BKasaTH iM’s MAOJOHY 31 CIHCKOM
apryMeHTIiB, 110 3aKJIIOUEHWI y KyTOBI IY)KKH B SIKOCTI crienudikaropy
tuy. CIIMCOK apryMeHTiB MOJU(]IKyeThCS Tak:
®  [pU BUKOPHCTaHHI apryMeHTIB BHJy HETUIIOBHH Mapamerp, ToOTO
«im’s muny ioenmugikamopy 3aMiHa BiOyBa€ThCS KOHCTAHTHHM
BHPA30M.

®  [pU BUKOPHCTaHHI apryMeHTIB BUIy ‘‘THUIIOBHH mapamerp’”’, TOOTO
“class idenmugpixamop”, CHUCOK apryMEHTIB MOIHM(DIKYeEThCSI 3
IMEHEM THILY;

CTBOpUBIIM TpEACTaBHUKA MIA0JIOHHOTO Kjlacy, Hajali MOXKJIHBO
MIPaIfOBATH 3 HAM TaK CaMo, SIK 3 IPEICTaBHUKOM 3BHYalfHOTO KIIacy.

Ipukaao 1. CTBOpUMO HapaMeTpU30BaHy 4epry i3 3acTOCYBaHHSIM B
SIKOCTI apryMeHTy maOlIoHy THIIOBOrO IapaMerpy. [ omoBHa (yHKIis
JIEMOHCTPY€E BHKOPHCTAHHS IJTMX YEepT Ta 4Yepr 3 IUIABarOyol0 KOMOIO Ha
OCHOBI CTBOPEHOT0 IIa0IOHY KJIACY.

#include "iostream.h"
#include "stdlib.h"
template <class TypeQ> class queue
{
TypeQ *q;
int sloc,rloc;
int length;
public:
queue (int size);
~queue ()
{
delete [] g’
}
void gstore (TypeQ i)
// posMimeHHsT eleMeHTa B KiHenp uepru
TypeQ gretrieve();
// BUIy4YeHHsI NepWOTro eJeMeHTa 3 Yepru

};

template <class TypeQ> queue<TypeQ>::queue (int size)
{

size++;
g=new TypeQ[size];
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if ('q)

{
cout<<"HemoxnmuBo cTBOpPMTHM depry!\n";
exit(1l);

}

length=size;

sloc=rloc=0;

}

template <class TypeQ> void queue<TypeQ>::gstore (TypeQ
i)
{
if (sloc+l==length)
{
cout<<"Uepra nepenoBHeHa'!\n";
return;
}
sloc++;
q[sloc]=i;
}
template <class TypeQ> TypeQ queue<TypeQ>::gretrieve ()
{
if (rloc==sloc)
{
cout<<"Uepra nopoxHst!\n";
return O;
}
rloc++;
return q[rloc]; }
int main () {
queue <int> a(5), b(5); //crBOpeHHs OBOX uepr THUIY
int
a.gstore (100) ;
b.gstore (200) ;
a.gstore (300) ;
b.gstore (400) ;
cout<< a.gretrieve()<<" ";
cout<< a.gretrieve()<<" ";
cout<< b.gretrieve()<<" ";
cout<< b. qretr1eve()<<endl
queue <float> £(5), e(5); //cTBOpeHHs OBOX Yepr TUIY
float
f.gstore(2.12);
e.gstore(2.99) ;
f.gstore(-30.00) ;
e.gstore(1.986) ;
cout<< f.qgretrieve()<<" ";
cout<< f.qgretrieve()<<" ";
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cout<< e.gretrieve()<<" ";
cout<< e.gretrieve ()<<endl;
return 0O;

KoxHa 3 4epr MICTUThCS Y JMHAMIYHOMY MACHBi, IO aJpECyeThCs
MOKAXYMKOM ¢. Po3Mmip uepru mepenaeThest sIK mapaMerp KOHCTPYKTOPY
KJIacy queue, MO 30epiraeThCs y WieHi Kiacy length.. BinmoBimHo 3MiHHI
rloc Ta sloC BUKOpUCTOBYIOTBbCS JUIs I1HJEKcallii 4epru; mepiia BKazye
IH/IEKC €JNeMEeHTy, 1o Oyae BWIYy4eHHH, Ipyra MICTHTb aJpecy, 3a SKOHO
Oyne 30epekeHO HacTymHU eneMeHT. Tun TypeQ MOXHa pO3IISIATH SK
JesKui (opManbHUH TapaMeTp 4Yeprd, Ha Micle SKOro IpH KOMIISIT
Oy/ie miICTaBIeHO KOHKPETHUN THI JaHUX.

Ipukaao 2. CTBOpUMO BU3HAYEHHS KJIAcy i3 3aCTOCYBaHHSM B SIKOCTI
apryMCHTy WIA0JIOHy THUIIOBOIO Ta HETHIIOBOTO MapaMmerpy. Y sKOCTi
MIPUKIIQAY PO3TIITHEMO KJIac, 10 MiCTHTH OJIOK IMaM’STi BU3HAYCHOTO THITY
Ta JOBXKUHH.

// napaMeTp mabJioHy - TMI Ta KOHCTAaHTa
template <class Type, int size> class memo {
private:
Type *p;
public:
memo ()
{
p=new Typel[size];
}
~memo ()
{
delete [ ] p;
}
operator Type* () ;
}i

template <class Type, int size>
memo <Type, size> :: operator Type *()

{

return p;

CTBOpEHHS IPEeACTaBHUKA TAKOTO KIIaCy MOXIIUBO TAKUM CIIOCOOOM:
memo<float, 50> floatblock;
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KoHcraHTa TyT BHCTyIae HETMNOBMM MapaMeTpoM. Baarami y Takiii
SIKOCTI MOXKYTb IIepe/laBaTUCs 3MIHHI IIJIOTO Ta THITY TIEPETiYeHHs, a TAKOXK
MOKaXKYMKH a00 MOCHIIaHHS Ha 00'€KT a00 PYHKIIITO.

HaiimommpeHinie 3acTocyBaHHS MIAOJOHM KJIACIB 3HAXOATH IPH
CTBOpPEHHI KOHTeWHEepHHX KiaciB. [lepeBara Tyr y TOMy, IO SIK TiJIbKH
JIoTiKa, HeoOXi/IHa JUIS MiATPUMKU KOHTEHHEpY, BU3HAUEHa, BiH MOXe OyTn
3aCTOCOBaHUH /0 OyIb-SIKMX THUIB JaHUX 0e3 HeoOXimHOocTi Oynb-sikol
nepeOynoBU. 3aBISKH LLOMY OJHOTO pa3y HANHMCaHWH Ta BiJJIAaroKeHUH
KOHTEHHEpHUI KJIac MOXKHa BUKOPHCTOBYBAaTH MOBTOpHO. JloOpe Bimoma
0i0mioTeka MIaONIOHIB KiaciB ¢ipmu Borland, mo BKItOYa€ KOHTEHHEPHI
KJIacH, sIKi MOXYTh BKJIFOYATHCS JI0 TIPOrpaM sl KepyBaHHS KOJEKIISIMHU
JIAHUX PI3HUX THIIIB.

JlekinpKa CIliB 11040 NepeBaHTaXXeHHs 11a0JIoHIB Kinacy Ta (QyHKIid. B
TOH dYac, SIK € MOXIMBHM IIepEBaHTXXCHHS IMEH IMIA0JOHIB (DyHKIIH,
HEMOJJIMBUM € IIeH Iporiec Ayl iMeH [Ia0JIOHIB KIIaciB.

Hanpuxnan, HEMOXINBO BU3HAYHTH OMHOYACHO Tarray<class T> ma
Tarray<class T, int size), B TOi 4ac sik 06e3 MpoOIeM NepeBaHTAXKYIOTHCS
mabnoan (GyHKIIH. AJDKe HINO HE 3aBaJWTh OMMCATH JCKUTbKA MIa0IOHIB
GyHKIIH 3 OHEM 1 TUM Xe iM’sM, SKIIO JIMIIC BOHH MAalOTh BiJMiHHE
4ucio abo pi3HUN TUI TapaMeTpiB.

2.10 Knacu notokiB C++

Ilomix — aOCTpakTHEe TOHSITTS, IO BITHOCHTBCS IO OYAb-SKOrO
TIepeHECeHHs MaHNX. UWTaHHS NAHWX 3 MOTOKY HAa3WBAETHCS BIIIYUCHHSM,
3alMC JaHUX B IOTIK HA3WBAETHCS MOMIMIEHHSIM, a00 BKIrOUYeHHsSM. ITOoTik
BHU3HAYAETHCS K TOCIIIOBHICTE OalTIB i HE 3aJIKUTH Bill KOHKPETHOIO
MIPUCTPOI0, 3 SKUM MPOXOAWTH OOMiH (OmepaTWBHA TaMm ATh, (aill Ha
ICKy, KiaBiatypa abo mpuaTep). OOMIH MaHUMH 3 TIOTOKOM st
301IBIIEHHAS IIBUAKOCTI TIepenavi JaHuX 3MIACHIOETHCS, SK MPaBUIIO, Yepe3
CHeliaNbHy 00JIaCTh OIEPAaTUBHOI TTaM 'sITi — Oydep.

3a HampsMoM OOMiHY MOTOKH MOKHA TIOOUIMTH Ha exioui (maxi
BBOIATHCA B IaM’ATh), 6uxioni (maHi BHBONATBCA 3 IaM’dTi) i
oeonanpsamneni (Ti, MO IOMYCKAIOTh SIK BHIYYEHHS, TAK i MOMIICHHS
JTAaHUX).

TexHomoriss TOTOKIB 3HAYHO BIAPI3HIETHCSA BiJN 3BHYAWHHX 3aCO0iB
BBEJICHHSI-BUBEICHHs, siki BukopucroBye Ci. 3ramaiiMo Bimomi ¢yHKIIT 3
tpaauuiiinoro Ci - printf(), scanf() Ta 4uCIEHHUX IXHIX “pOAMYIB”, SKi HE
nepen0avaloTh HISKOI TEpeBipKM TUIly, MOTpeOylodu Bijg mOporpamicra
YITKOrO JOTPUMaHHI TIPaBHJ 3aCTOCYBAaHHS AapTyMEHTIB, CHMBOJIB
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¢dopmartyBanHs Tomo. KoMmminaTtop B TakoMy BUNAIKy HE B 3MO3i
CHTHAII3YBaTH IPO HEBiANOBiIHICTH cneuudikaniii popMaTy NpUAHITUM
(haKTUYHUM apryMeHTaM, a TOMY I[IJIKOM IOKJIAJa€ If0 BiAIMOBIJAIBHICT
Ha KOPHUCTyBaya, IO HA MPAKTHI[ HEPIAKO 3aKIHUYETHCA IOMHUIKOIO
BUKOHAHHs. BHKOpHCTaHHS KJIAaciB MOTOKIB HACTUIBKU CIIPOIICHE, IO
KOHTPOJIb 32 CIIBIaJaHHSIM KUIBKOCTI Ta THITIB apTYMEHTIB MIEPEKIIAa€ThCS
Ha KOMIILIATOP.

2.10.1 Bu3sHay4eHi 06’ekmu-nomoku

MexanizmM 1oTOKiB C++ IPYHTYETBCS HA NepesanmadceHHi (yHKyiu
(onepayitr), mo 3abe3nedye sl KOKHOTO THITY JaHHX, SKi IEpeIaroThes,
BHUKJIUK BIAMOBigHOI (QyHKIii. 3acrocyBaHHS Mpoleayp OOMEKEHO
(dalioBUMK TIOTOKaMH Ta JESIKMMH MPUCTPOSIMH, JOCTYIl JIO SKHX
MOXIIUBHH SIK 70 BH3HAa4eHMX TNOTOKiB. Lli mpouenypu He JOIyCKalOTh
posmmpenss. Kiacu C++, 3aBIsiku noaimopghizmy, NO3BOJSIFOTH OJHHUM 1
TUM K€ MpoleaypaM IIpalfoBaTd 3 IMOTOKamMH pi3HMX TumiB. Ilnpoke
BHUKOPHCTAHHS MEpPEeBaHTAXECHNX (QYHKIIM J03BoJsie Oi0IioTeni IOTOKIB
miaTpuMyBaTH opHakoBui iHTepdeiic I/0. Takuii iHTepdeiic poduTh koI
OibIn PO3OIPIMBHM Ta CHpHSE KpalioMy aOcTparyBaHHIO JaHHX. Kpim
TOrO0, 3acTocyBaHHs y I/0 - Kiacax IepeBaHTAXXEHHUX OIeparliii MpUBOIUTH
JI0 OLTBII IPOCTOTO Ta 3pO3yMIIIOT0 CHHTaKCHCY.

[[Mo6 3abe3neunTH TporpaMi MOCTYyNm A0 OiOmioTekw mMoTokiB C++,
HEOOXiHO BKJIFOUMTH 3aroJIOBOYHUI Qailn iostream.h; TakoX MOXYTh
3Hanobutucs daim fstream.h (hailnoBe BBeNCHHS/BUBEACHHS), lomanip.h
(tbaiin maninynsTOpiB) Ta strstream.h (pe3UIEHTHI TOTOKN).

BbibmioTeka iostream Mae HYOTHpPH BH3HAUYCHUX O0’€KTa ITOTOKY
(tabmuus 2.3). Bei Bonu acoriiioBani 31 cranpaptauM intepdeiicom 1/O.

Taobnuusa 2.3. [NoTokn BBeaeHSA-BUBEOEHHS

Im’ss Knac Onuc

AcouiloeTbCa 3i cTaHOAPTHUM BBEAEHHSIM

cin istream .
(knaBiaTypoto)

AcouiloeTbCsa 3i CTaHOAPTHUM BUBEOEHHAM

cout ostream
(expaHom)

AcouiloeTbca 3i CTaHAAPTHUM NPUCTPOEM MOMMUIIOK

cerr ostream
(expaHom) 3 HeGyhepn3oBaHNM BUBOLOM

AcouiloeTbca 3i CTaHAAPTHUM NPUCTPOEM MOMMUIIOK

clog ostream
(expaHom) 3 6ydepnsoBaHNM BUBOSOM
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2.10.2 Onepayii noMiweHHs1 ma susly4YeHHs1

Biomioreka kinacie C++ nepeadavae aBa OCHOBHUX KJIACH TS BBEICHHS
Ta BUBEICHHS: BIIIOBITHO istream Ta ostream. IlOTOKOBI omepaTopu
3aCTOCOBYIOTHCS HACTYITHUM YHHOM:

06'eKT_NOTOKY_BBOAY >> 3MiHHa;

06'eKT_MOTOKY_BMBOAY << 3MiHHa;

Ipumimxa. 11i onepaTopu HE CIiJ IUIYTaTH 3 BiJIOMHMHU TOOITOBHUMHU
orepaTopaMu 3CyBY BIIiBO Ta BIpaBo. OOpa3HO KaXky4H, B pO3IJISyBaHOMY
KOHTEKCTI IMEePEeBaHTaXKEHI OIepaTopy >> Ta << OJHO3HAYHO SICHO BKa3yIOTh
HATIPSIMOK IMOTOKY JTAHHWX BiJ OTHOTO 00'€KTA JIO 1HIIIOTO.

[otik cout (character out) - CTaHHapTHUN CHUMBOJIBHUI BUXI1THUMA
TMOTIiK, IO 0 3aMOBYYBaHHS BIJIIOBia€ MPHUCTPOIO BUBEICHHS (IUCILICH).
Knac ostream BUKOpUCTOBYE JUIS BHBEICHHS IEPEBAHTAXKEHY OIEparliio
JiBOro 3cyBy (<<). SIKIIO I Omepallis 3aCTOCOBYEThCS 00’ €KTOM-IIOTOKOM,
BOHA HOCHUTH iM'st omepaiii nomiwenns y TOTiK (insertion operation).
Hacrynuuii npukian Opykye psaoK, 3aCTOCOBYIOUH ONEPALilo HOMilyeHHs
JI0 BU3HAYEHOT'O 00’ EKTY cout:

#include<iostream.h>
int main(void)
{
cout << “Hello!”;
return 0;

[Ipoananizyemo, sk Bimnpamtoe Ttakuii (parment. Ilo-mepmre, C++
BH3HAYUTH, IO B JaHii omeparii << JiBUH apryMeHT cout Ma€ THII
ostream, a IpaBUH — char*. 3a MU TaHUMH Y 3aT0JI0BOYHOMY (aimi Oymne
3HAWIEHUH BIITOB1 THHUI MPOTOTUI byHKIIT - ostream&
operator<<(ostream&, char*). Tlicia mporo Oyme 3reHEpPOBaHHUN BUKIIIK
GyHKIIT TOMIMEHHS Y TOTIK operator<< 3 psagkoMm ‘Hello!” Ta
eK3eMIULIpOM  cout B AKOCTI  NapaMeTpiB. [HIIMMH  ciioBamH,
3MIACHIOBATUMEThCS ~ BHKIUK  CTaHHapTHOI  OibmioreuHoi  ¢GyHKmil
operator<<(cout, ‘Hello!’), ix TOro y JaHOMY BHUIIQJKy BIMAarae MpoTOTHII.

Ananorom B Ttpaguuiiinomy Ci TMOTOKY cout BIINOBiTae (QYHKILsS
fprintf() Ta im's nupuctporo BuBeneHHs Stdout. PosrmsHemo mnpocThit
MPHUKJIA, 10 3aCTOCOBYE Y JBOX BapiaHTax BiAMOBimHO printf() (1€ TiIbKH
ckopoueHa (opma fprintf(stdout, ...)) Ta 00'exT cout:
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1 sapianm
double num=2.35;

printf ("show 1 : % 1d \n", num);
// Henepenbauene "cMirTTs" Ha BHxXOAL !

2 eapianm

double num=2.35;
cout<<"show 2="<<num<<"\n";
// a Tyr BCce 6yne HNpaBMJILHO

Came TyT i1 Bragae B odi nepesara mnotokiB. Cumsonu % Id B nepuiomy
BapiaHTI MOBIOMIISIIOTH NPO T€, 1110 3MiHHA 1um BITHOCUTHCS JI0 THITY long.
Y HacTynmHOMY ps/IKY NIpY aKTUBAlii (YHKIIT BUSBISIETHCS HEBIAIOBITHICTh
THIIB, 1 printf() MOBUKH BUKOHYE HENpaBHJIbHE BHBEACHHS. 3aCTOCOBYIOUH
y Jpyromy BapiaHTi 00'€KT-TIOTiK, MMofi0Ha ITOMMIJIKA MPOCTO BUKIIOYEHA -
iHpOpMalis PO TUII aBTOMAaTUYHO HaJXOJUTh OE3MOoCcepesHbO BiJ caMOro
00'eKTy cout.

[orik cin (character in) - CTaHTAPTHUI CUMBOJBHUIN TOTIK BBEICHHS,
110 110 3aMOBYYBaHHS BijaNoBinae xiasiatypi. Kiac istream BuKopucroBye
IUIsl  BBEACHHS IEpEBaHTaXKeHy oOrepanilo mpaBoro 3cypy (>>). VY
PO3TIIsTyBAaHOMY KOHTEKCTI 1 Ha3MBAIOTh OMNEPALIEI0 BUIYYECHHS 3 IOTOKY
(extraction operation). Ananorom uporo moroky B Ci Bianoigae QyHKIis
fscanf() Ta im'st ipuctporo stdin. HacTynHuil npukiag 3aCTOCOBYE OIEpariiio
BIJIydeHHS 31 CTaHJApTHOrO IOTOKY JUIS BH3HAYEHOTo O0’€KTy cin, abm
MIPOYHTATH PAAOK 3 KJIaBiaTypH:
#include<iostream.h>
int main(void)
{

char name [100];

cout << " BeegiTe Bame iM’'sz: ";

cin >> name;

cout << " INlpumeiT, ";

cout << name;

return 0;

Knacu istream ta ostream NEPEeBAHTAXKYIOTh BIJMOBIAHO >> Ta << IS
ycix BOyZOBaHMX THUINIB JaHWX. Take TepEeBaHTAXECHHS JO3BOJISIE
BHKOPUCTOBYBaTH OIHAKOBHN CHHTAKCHC IS POOOTH 31 3MIHHUMH DPi3HHX
TUniB. HacTymHuii mpuKiIa[ LIFOCTPYE TOTOXHICTh CHHTAaKCHCY B Takiit
cHTyaii:
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#include <iostream.h>

int main (void)
{
char ¢ = ‘A’;
signed char sc = ‘B’
unsigned char uc = ‘C’;
int i = Oxd;
float £ =1.7;
double d = 2.8;
cout << c¢; // Buxnukxae operator << (char)
cout << sc; // Buknmkae operator << (signed char)
cout << uc; // Buximkae operator << (unsigned char)

cout << i; // Buxnuxae operator << (int)
cout << f; // Buxnukxae operator << (float)
cout << d; // Buxnuxae operator << (double)
return O;

2.10.3 lNMepeadpecauisi eeae0eHHsI ma 8U8€0eHHSI

MoxHa TIepeBM3HAYMTH iMeHa cin abo cout BIacHUM 00 €KTaM-
notokaM. Take Npu3HAuYCHHsS J03BOJISE NPOTrpaMi JIETKO IepeasipecyBaTH
CTaHIapTHI omepamnii BBeneHHS abo BuBeneHHs. Hampukmaz, sk y Takomy
(parMeHTi:

#include <iostream.h>
#include <fstream.h>
const int MAX LINE = 80;
ifstream ifs; // lepeampecoBaHuii BXiOHMI NOTOK
int main (int argc, char *argv [] )
{
if ( arge>l ) // Slxmo BraBaHMiI apryMeHT
{
ifs.open (argv [1] ); // Cnpo6a Bigkpurm dain
// Slkmo ycnimHa, mnepeanzpecyBaTM BBEHOEHHS
if ( ifs ) cin = ifs;
}
cout << " BBeniTe PAXOK TeKCTy: ";
// THpounTaT pmaHi Bi CTaHZAPTHOT'O BBOLY
char line [MAX LINE];
cin.getline ( line, sizeof (line));
cout << endl << " Bu BBemmu: " << line;
// NokasaTu BBemeHi maHi
return O;
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[Moximui knacu ofStream, ifstream Ta fxtream BW3HAYAIOTHCI Y
3aroJ0BOYHOMY (aiiii fStream.h Ta 3aCTOCOBYIOTHCS IS OMepaiii podoTH
3 (haiinamu, Tak camo, sk (QyHKIIT, [0 BUKOHYIOTh aHaJloriyHy pooory B Ci
(fprintf(),  fscanf(), fopen(), fclose() Tomo). 1li KIack CHIIBHO
BUKOPUCTOBYIOTh P (DYHKI[H-€JIEMEHTIB Ul KEPYBAHHAM IPOIECOM
BBOJY-BUBEJICHHS, YMMAJIO 3 SKHX YCIAJKOBYIOTbCS CaMe€ BiJ KIaciB
istream Ta ostream.

2.10.4 Bu3Ha4eHHs1 TOMoKoeux onepauil sik OpyXHix

[Ipu BUKOpUCTAaHHI KJIaciB, SIK TPABWIO, MPHHHATO OTOJIONIYBATH
omepariii BIWIyYEeHHs Ta TIOMIIICHHS JPYy3sMH Bamoro kimacy. Take
OTOJIOIICHHS 3a0e3Tedye omeparii JOCTYIy 0 OKPEMHUX €JICMCHTIB JaHWUX
nipu GopmaryBaHHi nporecis /0.

#include <iostream.h>
class TPiece

{
// ...( OxpeMi gmami )
public:
// ...
friend istream& operator >> (istreamé&, TPieceg&);
friend ostream& operator << (ostream, const TPieceg§) ;
|

// NigTpuMka BUXiZHOTO NOTOKY
ostreamé& operator << (ostream &os, const TPiece &p)

{
// Moxe BMKOPMCTOBYBaTHM &IJsi bopMaTyBaHHsSI OKpeMi gmani
return os;

}
// i T.4m.

2.10.5 ®PyHkuii kepyeaHHs npouyecom I/O

Jlisi udTaHHs Ta BCTAHOBJIEHHs IIMPHMHU IONS MOTOKY y Kiaci ios €
byHKIis width (TaGmuis 2.4).

Tabnuua 2.4. PyHKLUIT YATAHHA Ta BCTAHOBIIEHHSA LUMPUHK NONSA MNOTOKY

QyHKyis Onuc

[MoBepTae nNoTOYHE 3HAYEHHS BHYTPILUHBOI

int ios::width (); o,
0 3MIHHOT LUMPWHW MONSI MOTOKY.

BcTaHoBMOE 3HAYEHHSA BHYTPILLHBbOT 3MiHHOI

int ios::width (int); LUMPMHY Mons
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Jnst yuTtaHHs a00 3MIHH TOTOYHOIO 3AIOBHIOIOYOTO CHMBOIY
MOKHA 3aCTOCOBYBAaTH (GYHKIII [os. . fill (TaGnuus 2.5).

Tabnuua 2.5. Metog fill knacy ios

OyHKUis Onuc

char ios::fill (); [oBepTae NOTOYHMI CMMBOS 3aNOBHEHHS

BcTaHoBMOE BHYTPILLHIN 3anOBHIOK4NIA
char ios::fill (char); CMMBOI MOTOKY Ta NoOBepTae Noro
nornepegHe 3Ha4YeHHs

OyHkLii i0s.:precision() MOXYTb 3aCTOCOBYBATHUCS IIPH BHBEACHHI
Yucell 3 TJIaBAOYOI0 KPAIKOI, JO3BOJSIOYM YUTATH 200 BCTAHOBJIIOBATH
MOTOYHE YHCIIO 3HAUYIuX 1udp (Tadmuis 2.6).

Tabnuusa 2.6. MeTop precision knacy ios

@OyHKUis Onuc

BcTaHoBMOE BHYTPILLHIO 3MiHHY TOYHOCTI
int ios::precision (int); | AINCHWMX YMcen NOTOKy Ta NoBepTae
nonepegHe 3Ha4YeHHs

int ios::precision (); lMoBepTae NOTOYHE 3HAYEHHS TOYHOCTI

2.10.6 lpanopuyi gpopmamyeaHHsI

V morokax C++ icHyiots npanopyi gopmamy (tabmuus 2.7). Boru
BKa3yIOTh, SIKUM YHHOM (hOopMaTyeThcsi BBEACHHS Ta BUBeAeHHs. [Ipamopi
€ bimosumu noaAMU, O 30epiraloThCs y 3MiHHIN THITY long.

Ta6bnuusa 2.7. MNpanopui popmaTtyBaHHA

lpanopeub | [lNonoxeHHs Onuc Oif
. IrHOpyBaHHSA MPOOBINbLHUX CUMBONMU MNP
skipws 0x0001 PyB: P P
BUIYYEHHI
left 0x0002 BupiBHIOBaHHSA 3a niBUM Kpaem nons
right 0x0004 BupiBHIOBaHHSA 3a NpaBunM Kpaem nons
. 3HaKk u4ucna BMBOOUTLCS 3a NiBUM
internal 0x0008 A
KpaeM, YNCINO — 3a NpaBuM.
dec 0x0010 [ecaTkoBa cuctema YNCIEHHS
oct 0x0020 BicimkoBa cuctema 4mcneHHs
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hex 0x0040 LicTHagusiTkOBa cMCTEMa YNCIIEHHS
BuBoanTbCA OCHOBA CUCTEMMU YUCIIEHHSI
showbase 0x0080 (Ox gnsa wictHaguaTkoBux Yncen i 0 ana
BiCiMKOBMX)
Mpun BUBEOEHHI DiNCHUX ymcen
showpoint 0x0100 ApYyKyBaTU [eCsiTKOBY Kpanky i gpobosy
YacTUHY
uppercase 0x0200 Mpwu BUBEOEHHI BUKOPVCTOBYBATU

CMMBOIN BEPXHLOIO pericTpy

[pykyBaTu  3HaKk nNpu  BUBEOEHHI

showpos 0x0400
AofaTtHUX vmcen
scientific 0x0800 OpykyBatn pincHi uucna y  doopmi
MaHTUCU 3 NOPSAKOM
fixed 0x1000 OpykyBatm umcna y  cdopmi i3
hiKCOBaHOK TOYKOIO
unitbuf 0x2000 BuBaHTaxyBatn Oydepn BCiX NOTOKIB
nicns KOXXHOro BUBEAEHHS
stdio 0x4000 BuBaHTaxyBaTtu 6ycepu notokie stdout i

stderr nicns KOXHOro BUBEAEHHS

PosrissHeMo npukiaz i3 3acTocyBaHHA Ipanopiis Gopmary iostream:

#include <iostream.h>
int main (void)

{
int x = 1678;
// NokasaTy BHaAUEHHS
cout << "BmpauenHst x = " << x << ‘\n’;
// B6eperTu sHaueHHs1 npanopuis
long savedFlags = cout.flags;
// BcraHOoBMTM OCHOBY 16 B immmkxanierwn
cout.setf (ios::showbase | ios::hex);
// BuBecTM BHaAUYEHHSI BHOBY
cout << "BmpauenHst x = " << x << ‘\n’;
return 0O;

}

2.10.7 MaHinynsmopu

Mawimynsatopu € (QYHKIiAsME (3HAXOIATHCS B iomanip.h), siKi MOXKHA
BKIIIOYATH Y HU3KY TMOCIIJIOBHUX OMepaliii moMinieHHs ta BuinydeHHs. Le
3py4HHil CHOCIO KepyBaHHs MpamopisiME MOTOKY. OmHAK 3acTOCYBaHHS
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MaHIMyJIsAToOpiB  He oOMexyeTbcss Momudikauismu ¢dopmary /0. 3a
BUKJIIOUCHHSM Sefw, 3MIHHM, BHECCHI MaHIMyJIATOpaMH, 30epiraroThCs 10
HacTynHoI Moxudikarii.

MaHinynsTopy, M0 HE TOTPeOyIOTh 3acCTOCYyBaHHS apryMEHTIB,
HA3HMBAIOTHCS MPOCTUMH (Tabuuiis 2.8).

Tabnuus 2.8. MNpocTi maHinynaTopu

DyHKYis Onuc, dis maHinynsamopy

end| Momiwye y BMXigHWA NOTIK cumBon HoBoro psigka (\n) Ta
BUKNMKae maHinynaTop flush

ends Momiwye y BuxigHuin noTik HynboBun cumeon (\0)
3aBepLUeHHs psagka

flush MpumycoBo 3anucye yci BUXiAHI AaHi Ha BiANoBiAHI i3nyHi
NpUCTPOI

dec 10-a cuctema obunCneHHs

hex 16-a cuctema obuncneHHs

oct 8-a cuctema ob4MCreHHs

ws IrHOpyBaHHA npv BBOAI BeAy4MX CUMBOSIiB-NPOMYCKiB

Hacrymuuii  gparMeHT BHKOPHCTOBYE MAHIMYNISATOP JUIS BUBEICHHS
3HA4YEHHS Yy MIICTHAUATHPIUHIHN Ta NecATKOBIH (opmi:
unsigned v=12345;

cout<< “In hexadecimal v=="<<hex<<v<<'\n';
cout<< “In decimal v=="<<dec<<v<<'\n';

AHAIOTI9HO 3aCTOCOBYIOTHCS MAHIITYISTOPH H JUISA OIlepaIliii BBEICHHS:

cout << "Enter the value in hex:";
cin>>hex>>v;
cout<<"Value in decimal == " << dec <<v;

HactymHi MaHIMyIATOpH BHUKOPHCTOBYIOTHCS JIHINE 3 ITapameTrpamu (
Tabmus 2.9):

MasninynsaTopu-(QyHKIii TMOTOKIB BUBEICHHS IOBEPTAIOTh 3HAUCHHS
UMY ostreamd&, IHIIUMU CIIOBaMH TIOCHIJIaHHS Ha 00'€KT ostream. MoxkHa
omucaTd W BJIACHI MaHIMYISATOPH, BH3HAYMBINK (YHKIIIO TaKOro
MOCUJIANIbHOIO THUIly. Hampuknan, MaHIOyJasTOp A3BOHHMKA JUIsS IOTOKY
BUBEJICHHS] MOXKE OYTH TaKUM:
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Tabnuusa 2.9. MaHinynaTtopu 3 napameTpamu

Maminynamop Onuc, dis maHinynsamopy
. BctaHoBMTM  WMPUH nons O 3ajaHa B
setw(int n) . pUHy W A
napameTpi
setbase(int n) BcTtaHoBuTM cuctemy umcnerHs — 0,8,10, abo 16
- Bukopuctatu cMMBOn 3aMnoOBHEHHS npu
setfill(int c) onkop P
BUPIBHIOBaHHi
. . 3abnokyBaT AeCKpUnTo anny Ons nocunaHHs
lock( ios &ir) y Aeckp P canny A

ir Ha noTik 1/0

Po36nokyBaTu aeckpunTop aiiny Ans nocunaHHs

unlock(ios &ir) ir Ha noTik I/O

BcTaHOBMTM  TOYHICTb BUBEOEHHSI 3Ha4YeHb 3

setprecision(int n)
nnaBal4ol KOMOIO

setiosflags(long f) | BctaHoButu 6iTn hopmaTyBaHHs, WO BKa3aHi B f

ostream& bell (ostreamé&)

{

return os << ”\a”

Toni BUKOPHUCTaHHS B PSIIKY BUBEACHHS OY/Ie TAKHM:
cout << bell<<”Ding !!!”

2.10.8 ®atinoei nomoku

CranmaptHa Oibmioreka C++ MicTHTe TpuU Kiacu  (aiIoBOro
BBC/ICHHS/BUBEICHHS :

ifsteram  — xi1ac BXimHUX (haHJIOBHUX ITOTOKIB
ofstream  — Kiac BEXiTHMX (HalIOBHX MOTOKIB
fstream — KJIac JBOCHPSAMOBAaHUX (HalIOBHX HOTOKIB

KoxHuil 3 mepepaxoBaHHX KIAciB MICTUTh KOHCTPYKTOPH, SIKi JAarOTh
MOXJIMBICT CTBOPIOBAaTH O0’€KTH NHX KiaciB. Po3riasHeMO MOXIHBI
(hopMHU BHKITUKY KOHCTPYKTOPIB :

Koncrpykropu 6e3 mapamerpiB CTBOPIOIOTH 00’ €KT BiIITOBITHOTO
KJacy 0e3 3B’sI3yBaHHS HOTO 3 (ailiioM.
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ifstream();
ofstream();
fstream();

KoHcTpykTopu 3 mapameTrpaMu CTBOPIOIOTH 00’ €KT BiJITIOBITHOTO KIIacy,
BIJIKpUBAIOTH (aiill i3 BKa3aHUM 1M 5IM 1 3B’S3YIOTh HOTO 3 00’ €KTOM.
ifstream(const char *name, int mode = ios::in);
ofstream(const char *name, int mode = ios::out | ios::trunc);
fstream(cont char *name, int mode = ios::in | ios::out);
[epimii mapamerp B HaBEIEHUX KOHCTPYKTOpax — iM’st daiiina, 1pyrui
rmapamerp — peXaM BiAKpUTTS (aitma. MokHa BCTAHOBIIIOBAaTH TaKi
PEKUMH BIAKPHUTTS (aiiis:

enum open_mode {

in = 0x01, // BimgkpuTH OJIST UNTAHHS

out = 0x02, // mipxpuTu nus sanucy

ate = 0x04, // BCTaHOBMTM NOKaXYMK Ha KiHeus odanny
app = 0x08, // mipxpuTu nust JomaBaHHs B Kineus bdasny
trunc = 0x10, // sxmo odann icuye, BHMUMTH

nocreate = 0x20,// sxmo dann He icHye, BMOATM NOMMIKY
noreplace= 0x40, // sixmo daitn icHye, BUOATHU HNOMUIIKY
binary = 0x80 // BigkxpuTm B 6inHapHOMYy pexmuMi

}:

Tabmumst 2.10 imocTpye BiANMOBIAHICTE MK OITOBUMH MacKaMH
KJIacy jOS Ta pexknMaMU BiIKpHTTs (aiina 3acodamu stdio.h :

Tabnuua 2.10. 38’430k Mixx 6iTOBMMM Mackamu Knacy ios Ta pexxmmamu
BiOKpWTTA dharnna 3acobamu stdio.h

<stdio.h> binary in out trunc app
“w” +
“a” + +
“w” + +
“r’ +
“r+” + +
“w+” + + +
“wb” + +
“ab” + + +
“wb” + + +
“rb” + +
“r+b” + + +
“w+b” + + +
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// Npuxnan BUKOHYye KomnioeBaHHs BMicTy ¢damna oldfile.txt
// y dann
// newfile.txt.
#include <fstream.h>
int main()
{
char ch;
ifstream f1 ("OLDFILE.TXT")
ofstream £2 ("NEWFILE.TXT") ;
if (!'fl) cerr<<"Cannot open OLDFILE.TXT for input";
if ('f2) cerr<<"Cannot open NEWFILE.TXT for output";
while (f2 && fl.get(ch))
£f2.put(ch);
return O;

2.11 KoHTenHepHi Knacwu.

Knacu, mo MicTaTh y CBOEMY NPOTOKOJII OIMH a00 AEKiTbKa O0'€KTiB
a00 TMOKaXXYMKiB Ha O0'€KTH, HOCATh HA3BY KOHTCWHEpHHUX KiaciB (class
containers). B naHoMy BUIIaJIKy Ma€ MiCLie BiTHOLICHHS MiX KJIaCaMH THITY
"mictuTh". Haltuacrimre Taky moOynoBy IpOTOKOJIB KJIAaciB MiJKa3ye JIOTiKa
MIporpamHu, aJKe HE 3aBXK/IH JIMIIC 33 JOTIOMOTOI0 YCIaIKyBaHHS BIAETHCS
aJICKBaTHO BiOOPA3HUTH BCIO CYKYITHICTH CKJIATHUX B3a€MOBITHOMICHH MiX
KJIacaMH.

B sixocTi mpuKIagy po3TIsTHEMO HAOYHHN TMPUKIIAT 3 YKHUTTS - POTOKOI
nesikoro knacy House. TIpoTOKON IBOTO KIIACY MICTUTH IONSA - 00'€KTH
Kiacy Room, SIKWH y CBOIO 4epry - mons kiacy Furniture. CTBOpHBIIN
TaKWi MPOEKT, MOXKHA CKa3aTH, Mo OyauHOK House Mae xiMHaTH Room, B
SIKUX € Meom Furniture.

#include<iostream.h>
#include<string.h>
// mporokon knacy Furniture
class Furniture
{
private:
char woodtype[20];
char furntype[25];
public:
Furniture (char* wood, char*sort)
{
cout <<"Constructor of furniture\n";
strcpy (woodtype, wood) ;
strcpy (sort, furntype)
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friend ostream& operator<<(ostream& o, Furnitureé&
afurn) ;
}:
ostream& operator<<(ostream& o, Furnitureé& afurn)
{
cout<<"Furniture is"<<afurn.furntype<<"\n";
cout<<"Furniture is made of "<<afurn.woodtype<<"\n";
}
// mporoxosn kyacy Room
class Room
{
private:
Furniture furnl, furn2;
unsigned length, width;
char expouser[50];
Room (Furniture pl, Furniture p2,
unsigned 1,unsigned w, char* exp):
furnl (pl), furn2(p2), length(l), width(w)
{
cout<<"Constructor of room\n";
strcpy (expouser, exp);
}
friend ostream& operator<<(ostreamé& o,
Roomé& aRoom) ;
|
ostream& operator<<(ostream& o, Room& aRoom)
{
cout<<"Length is "<<aRoom.length<<"\n";
cout<<"Width is "<<aRoom.width<<"\n";

cout<<"Expose of room --- "<<aRoom.expouser<<"\n";
cout<<"Furniture 1 --- "<<aRoom.furnl<<"\n";
cout<<"Furniture 2 --- "<<aRoom.furn2<<"\n";

}
// mporoxoxn kmacy House
class House
{
private:
Room rl, r2,r3;
float price;
unsigned square;
public:
House (Room arl, Room ar2, Room ar3, float aprice,
unsigned area): rl(arl), r2(ar2), r3(ar3),
price(aprice), square (area)

cout<< " Multiple constructor for house\n";
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friend ostream& operator<<(ostream& o,
House& aHouse) ;
}:
ostream& operator<<(ostream& o, House& aHouse)
{
cout<<"Price is "<<aHouse.price<<"\n";
cout<<"Area is "<<aHouse.square<<"\n";

cout<<"Room 1 --- "<<aHouse.rl<<"\n";
cout<<"Room 2 --- "<<aHouse.r2<<"\n";
cout<<"Room 3 --- "<<aHouse.r3<<"\n";

SIkoto Oynme MOCIiOBHICTh BHUKIMKY KOHCTPYKTOPIB IIPU CTBOPEHHI
00'ekty kimacy House? Criouatky Oyjie MpoBeICHO iHIIiaTi3alliio YCiX MOoTiB-
00'€KTIB y MPOTOKOJI KJIacy y TOMY MOPSJKY, SIK BOHU OTOJIOMICHI. TiTbKH
MCNS IBOTO IHIMIaNi3yBaTUMEThCS caM KJac, IO MICTUTh IIi ITOJIS.
Oromnomennss 3MiaHOi House my _house(rooml, room2, 5500.00, 50)
CIPUYMHHUTL BUKIMK JIOBIOTO JIAHIOTa KOHCTPYKTOpiB. Ilepmmmu
BHUKITUKATUMYThLCSI KOHCTPYKTOpPH Kiacy Furniture, micns doro Room, 1
HacaMKiHelb, House.

[MpukmagamMn  KOHTEHHEPHHX KJIAaciB  MOXYTb CIYXKHTH  KJIacH
KOpHCTyBaya, IO OIKMCYIOTb MacHBH, IJIiHIHHI Ccrnmcku abo CTeKu.
XapakTepHo, 110 JUIs KOXXHOTO THITYy TAKOrO KOHTEHHEPY MO)KHA BU3HAYMTH
CTaHIapTHI MeToan poOOTH 3 HOro eneMeHTaMH, sSKi HE 3aleXaTh BiA
KOHKPETHOTO THITY JaHHX, IO 30epiraeTecst y KOHTEHHepi, TOMY OAWH 1 TOH
caMHii BUJI KOHTEHHEpYy MO)KHa BUKOPWUCTOBYBATH JUId 30epiraHHs Ta
00poOKM HaHUX Pi3HMX THMIB. LI MOXKIMBICTE peami3yeThes 3a TOMOMOTO0
m1a0IOHIB KIIACIB, PO IO BXKE HIIITA BHIIE MOBA Y BiIMOBITHOMY PO3JIii.
Ha cporomni € moOpe Bimomoro cranmaptHa Ci++-6i0mioTeka miabioHiB
STL(Standart Template Library), sika MiCTHTh OCHOBHI CTPYKTYPH JaHHX
JUIA HANWCAHHS IPOTpaM, TakKi SIK BEKTOPH, YEPTH, Pi3HOBHIM CITHCKIB,
MHOXWHHA Ta CIOBHHKH. Ha >xamp, 3 mpuumH oOMexeHoro ol'emy, ii
PO3TIISI He BXOIMTE JI0 MEPETiKy TeM JaHOTO TOCiOHMKA.

2.12 BknageHi knacu.

ByBaroTp curyarlii, KOJM IPU OTOJIOIICHHI OTHOTO KJIAacy B CEpeIuHi
HOTr0 OTOJIOIICHHS MOXKYTh OyTH OTOJIOIIEH] 1HII KTacH. Y TaKUX BHIAJKAX
Taki KJIacH Ha3WUBAIOTh BKJIAJEHMMHU KiacaMu (nested classes), a Kiac, 10
ix o0'emmye - Kimac 3 o6'ekTHOO imenTHUHICTIO (0bject identity). HaBememo
riMOTEeTUYHUN TPHUKIIA, 10 OMUCYE BKIAJeHICTh kiacy Nested y kiaci C.



230 Posain 2. Mosa nporpamysaHHs Ci++

#include<iostream.h>
class C

{

class Nested

{
int who;
public:
Nested (int a);
~Nested (void) ;
|
public:
C(int b)
{
Nested (b*b);
cout<<"Constructor C\n";
}
~C (void)

{
cout<<"Destructor C\n";
}
|
C::Nested: :Nested (int a)
{
who=a;
cout<<"Constructor of Nested class \n";
}
C: :Nested: : ~Nested (void)
{
cout<<"Destructor of Nested class\n";
}
int main(int argc, char* argv[])
{
C object(3);
return 0;

B pesynbraTi poboTH JaHOi IPOrpaMu MH OTPUMAEMO:
Constructor of Nested class
Destructor of Nested class
Constructor C
Destructor C

CxrmagHo Bifpa3y BU3HAUMTH, B SKHX CHTYaIlisIX KJIacH Kpaiie
peanidyBaTH SIKpa3 3a paxyHOK BKJIAJCHHs. Tak, MaHUM MiAXiJ IIHMPOKO
3aCTOCOBYETBCS Y MIMPOKOBimoMiit TexHomorii 06'ektie COM (Component
Object Model), ocHoBHa 3 T1ijIeit SIKOI MONATAE Y BiJOKpEMIICHHI iHTepdeiicy
KJiacy Bij Horo peanizariii.
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2.13 NNokanbHi Knacu.

Inoni xiac Moxxe Oyt orosouieHud B cepeauHi ¢yHkuii. Takuid kiac
HOCUTh Ha3By JokanbHOro kiacy (local class). @®yukiis, B sKii
OTOJIOIICHHH JIOKaJbHUI KIlac, HE Ma€ CIIEIiaJbHOrO JIOCTYILY /0 YJICHIB
JIOKAJIBHOTO KJacy, a JIOKAJIbHHK KJlac HE MOXKE€ MaTH CTaTWYHUX YICHIB-
JaHUX.

OO0'exT JIOKAJIBHOIO KJacy MOXKe OYyTHM CTBOPEHMWI JIMIE B CEpeluHi
(GyHKII1, B 00JaCTi Aii OrOJIONMICHHS Kiacy. Yci (QpyHKIIi-4WIeHH JIOKAIbHOIO
KJIaCy TIOBHHHI OYTH OTOJOLICHHMH B CEPEIUHI OTOJIOMICHOTO KIacy, To0TO
OytH inline-pyHKIIsIMA IO 3aMOBUYBaHHIO.

#include<iostream.h>
void f(void) ;
int main(void)
{
// Byme BuMKIMKaAHO QYHKIIio, WO MicTHTL JIOKANLHMMA Kjac
£0)
return O;
}
void f (void)
{
class Local
{
int who;
public:
Local (int a)
{
who=a;
cout<<"KOHCTPYKTOpP JIOKaAJBLHOI'O Kjacy"
<<who<<"\n";
}
~Local (void)
{
cout<<"JlecTpyKTOpP JIOKAJBHOI'O Kjacy"
<<who<<"\n";
}
} loc_ob(l), loc_obl(2);
}

B pesynbraTi poboTH JaHOi IpOrpaMu MH OTPUMAEMO:

KoHCTPYKTOP JIOKalnbHOTO kKjacy 1
KOHCTPYKTOP JIOKANBHOTO Kjacy 2
JecTpyKTOpP JIOKAJIBHOTO KJjacy 2
JecTpyKTOpP JIOKalNBHOTO Kjacy 1
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besnocepennbo y T (QYHKILIT CTBOPIOIOTHCS J1Ba 00'€KTH JIOKAIBHOTO
wiacy loc ob Ta loc_obl. Tlicnsg Toro, sk (yHKLisS 3aBepIIyE CBOE
icHyBaHHs, 00Ou/IBa O0'€KTH aBTOMATHYHO 3HMIIYIOTHCS, PO LIO CBIIYHTH
BUKJIMK JECTPYKTOPIB, BH3HAYEHHX Y IIPOTOKOJIi OrOJIOUIEHHS Kiacy. Y
SKOMY BHITIQJIKy MOXKE OYTM KOPHCHMM BHKOPHCTAaHHS JOKAJBHHUX Ki1aciB?
Hanpukian, me Moxyrs OyrH 0coOiuBi cuTyalii, Koau 00'€KTH MaloTh
oOMeXeHHH dYac icHyBaHHs Yy mporpami, abo y TuUX BHIaJgKax, KOJH
BUMAraeThCs TapaHTIiHE BHUBUIPHCHHS TNaM'sATi IiJl BEJIUKI MAaCHUBH
TUMYacOBUX O0'€KTIB, SIKI BXKE BHKOHAIM IOKJIAJCHY Ha HHUX KOHKDPETHY
Micito.

2.14 O6po6Ka BUHATKOBMUX CUTyaLin

Buuamrosa cumyayis 'y mporpaMmi - Ile BHHHKHEHHS JESKOI
HenepenOauyBaHoi a0o aBapiiiHOI momii, IO NOTpedye CIemiaabHOl
00pobOku. Hampuknan, mie mijieHHss Ha Hynnb a00 3BepTaHHS 32 HEICHYIOYOI0
agpecoto mam'sti. Taki momii, SK NpaBWIIO, MPU3BOIATH JIO 3aBEPUICHHS
MporpamMu 3 CHUCTEMHHM TOBiIOMJIEHHAM 1po moMmiky. Cit++ mae
MOXIIUBICTh KOpPEKTHO OOpOONSTH Taki CHTyalii, HE TNPHIHHSIIOYN
IIPOrpaMH, IIPOAOBXKYBATHU 1i BUKOHAHHS.

Cruin 3ayBaxkuT, moO 0OpoOKa BHHATKOBUX curyamii B Cit+ He
MATpUMY€E 00pOOKY aCHHXPOHHHX TIOZIH, TAKNX, SIK IOMHJIKH YCTATKYBaHHS
abo 00poOKky mepepuBaHb. Lleil MexaHi3M Tpaloe Juine s MOAIH, II0
BUHHMKAIOTh B pE3ylbTaTi poOOTH caMoi NHporpamMu, Ta MOXYTh OyTH
BKA3aHUMH SIBHO. Y IIbOMY BHUIMAJKY BECh O0UYHCITIOBATIBHUN MPOIIEC JIOTTIHO
pO3TONINAETECA HA JBI YAaCTWHH - BUSBICHHS ITOMIUIKOBOI (aBapiifHOT)
cuTyarii Ta ii o6pooKa.

[epeifinemo 10 CHHTAKCHUCY BUHATKOBHUX CHTYAIlil, UTS 9OrO JETaIBHO
pO3TIISIHEMO oOTIepaTopu try, throw Ta catch. Yci Tpu mepepaxoBaHi
OIIEPaTOPHU HOCATH HA3BY OIEPATOPiB-OOPOOHUKIB BHHATKOBHX CHTYaIliil B
Cit++. Ilporpama cripoMO)kKHA TeHEPYBATH BUHATKOBI CHTYallii, SKIIO BOHA
MIiCTUTh IPUHAWMHI OUH #ry-6/10K, O TeHepye (30YIIKYe) TaKy CHTYAILiIo.
Taxkwuit 010K 3aBXKIM BUOKPEMITIOETHCS (DITYPHIMH TY>KKaMU:

try{
....... /I mino try-6noka

Hdna renepamii (30ymKEHHS) BHHATKOBOI CHUTyamlii BHKOHYETHCS
orepaTop throw, SIKHM MOXKE BHKOPHCTOBYBATHCS 3 IapaMmerpom, abo 6e3
HBOTO:

throw[Bupas];
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Omnepatop throw mnocuiae 00'€KT, MO OIMUCYE CYTh MOMHIKOBOI
curyanii. Takuii 00'ekT MOXXe OyTH 3BMYAHMM BHUpPA30M IIEBHOTO THUILY -
JIITEpaJIbHAM 3HAYCHHSM, PSIIKOM, O0'€KTOM Kjacy Tomio. Po3risHemo
JesKy TINOTeTHYHY (DYHKIIIIO, B SKil 320€31euyeThCs MATPUMKA 30YKEHHS
BUHSATKOBUX CHUTYallill TBOX BUJIIB:

int func()

{
if (conditionl) throw ("trouble 1");
if (condition2) throw ClassA();
return 0;

OOpoOka 30yKEHNX CUTYalliii MOYMHAETHCS 3 OnepaTopy catch, KU
MEPEXOIUTIOE BUHATKOBY YMOBY, 3TeHEPOBaHY SIKUMOCH MPOLIECOM:

catch (Tun)

{

/* Tinmo oBpob6uuxa*/

Taxk, s 00poOKHM TIepIIoi 3 TBOX MOMIIIKOBHX CUTYAIli LIl omepaTop
MOKe OyTH 3alMCaHWH TaK:

catch (char *message)

{
cout<<”Error ---“<<message<<endl;
exit(-1);

Temep € Bce HeoOXigHe, OO0 OpraHizyBaTH OOPOOKY BHHSTKOBHX
CHUTYyaIlill BUIICHAaBeAeHOI (QYHKII int func(), aje mepmr 3a Bce il BUKIHK
cIti; 000B’SI3KOBO PO3MICTUTH B CepeinHi OJIOKY 17y :

try
{

int a=func();
cout<< "a=="<<a<<endl;

Take po3mimeHHs BUKINKY (DYHKIIi TOBOPHUTH NP0 T€, IO BOHA HE €
MPOCTO 3BUYANHOI (PyHKIE0. BU3HAYMBIIM NOMUJIKOBHI CTaH, (QYHKILS
CIIpOMOKHa 30yKyBaTH BHHATKOBY CHTYallifo, IO BHUKIMKAE€ HACTYIHI
HACIII KU

o (yHKIIisI BU3HAYAE, 110 JiiICHO BUHHUKIIA yMOBA BUHSATKOBOI CUTYALIil;
e (yHKIist cnpoMokHa 30yIPKYBaTh OfHY ab0 JEKIbKAa BHHSTKOBHX
cUTyalidl pI3HUX THUIIB, BHKOPUCTOBYIOUH OIeEpaTop throw, IO

BI/IMOBIIAI0Th Pi3HUM YMOBaM BHUHSTKOBHX CHTYaIlil;
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® SK TUIBKU OmNeparop throw 30ymKye BUHSATKOBY CHUTYaIlito, (YHKIIis
HEraliHO 3aBepIlye CBOE BUKOHAHHS;

e Hajami (QyHKUiS "poOuTh 3amuT" Ha PpO3B'SA3yBaHHSA MPOOIEMHU
OOpOOHMKOM  BHHATKOBOI  CUTYyallil catch, 1O BUKINKAETHCA
ABTOMAaTHUYHO Ha ITOCUJIAaHHS 00'€KTa BUHATKOBOI CHTYalIIii.

Junst Hamoro mpukiaay 3a OJOKOM {ry TOBHHHI CIIIyBaTH JEKiJIbKa
OIepaTopiB-00poOHUKIB  catch. Tomi po3TNAAyBaHHWN  TiNOTCTUYHUI
NIpUKIIaj] HaOy/e 3aKiHUSeHOrO BUTIISILY:

class ClassA{
// xnac, mo HmoBipoMisie NMpO CBOE CTBOPEHHSI Ta SHUIEHHS
public:
ClassA() {cout<<"Hello!"<<endl;}
~ClassA() {cout<<"Bye!"<<endl;}

}:
int func()
{
int a;
a=...???; // xom mnoMmnkoBoi curyamii

if (a==0) throw ("Trouble 1");
if (a==1) throw ClassA();
return O;
}
int main(void)
{
try
{
cout<<"Bxomammo y try-6sox"<<endl;
int a=func();
cout<<"Buxommmo 3 try-6iyoky"<<endl;
cout<< "a=="<<a<< endl;

catch (char *message)

{
cout<<"Error ---"<<message<<endl;
exit(-1);

}

catch (ClassA)

{
cout<<" ClassA! '"<<endl;
exit(-2);
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Sxmo ¢yHkuis 30ymKye BUHATKOBY CHTYallil0, BUKOHAHHS {r)-OJIOKY
HEeraiilHO  INPUIMHIETbCSA, 1 OTPUMAaHi  O0'€KTH  INEPEXOILTIOIOTHCS
BIJIMIOBITHUMH oOmepaTopaMu catch, 10 OOpOOJISIOTH JaHy CHUTYaIlifo. Y
HAIllOMY BHWIIQJIKy ZBa OINEpaTopH catch oOpOOIISIOTh BUHATKOBI CHTYyalii
JUIsl pSAKOBOro 3HaueHHs Ta Ty kiacy ClassA. Slxkmo mpu axtuBarii
¢yHKLiT BUKOHA€ThCs Tepma yMoBa, QYHKILIS 30Yy[Kye BHHSITKOBY
CHUTYalil0 3 PSAKOBHM IIOBIJIOMJICHHSIM, SIKIIIO BUKOHYETHCS JIpyra yMOBa,
¢yukuiss mocunae o0'exr tuny ClassA, SKWUA CTBOPIOETHCS B JIAHOMY
BUIAJIKy 3a JONOMOIOI0 3BEPHEHHS JI0 KOHCTPYKTOpY Kjacy IO
3aMOBUYBaHHIO. Y BHUINAJKy, KOJM BHHITKOBUX CHTyallii HE BHHHUKHE,
(yHKIis 3aBEpIINTH CBOIO POOOTY, OBEPTAIOYH MPH IIbOMY 3HAUEHHS THITY,
3 SIKUM IIs1 (DYHKITiSI OTOJIOIICHA, B MICIIe BUKJIHUKY ITi€T (PYHKIIIT.

BunsaTkoBi  cuTyamii  BIOKHIAIOTh ~ HEOOXIJHICTH  pe3epBYBaHHS
CIeliaJIbHUX 3HAa4YeHb Yy IOMWIKOBHUX CHTyalisix. SIkmio y nporpami
BUHMKIM HEOOpOOJieHI BHHATKOBI CHTyallii, TO 10 3aMOBYYBaHHIO
BUKJIMKAETHCST PYHKIIS unexpected(). Haituactime unexpected() BUKINKae
GbyHKIIIO ferminate(), sika, B CBOIO 4epry, BUKIHMKAaEe QyHKIIO abort() mis
aBapiHOTO 3aBepIIEHHS MporpamMu. € MOXIIMBICTH 3aMIHUTH unexpected()
Ta terminate() BIaCHUMHU (QYHKIISIMU-00pOOHUKAaMU BUHITKOBHX CHTYaIliH.
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YACTUHA 3. NEPEJNIK NTABOPATOPHUX POBIT

Bumoru wopno ochopmneHHA pobiT
3BIT 10 KOXHOI J1TabopaTopHOi POOOTH O(OPMITIOETHCSI HAa OKPEMHX
apkyniax nanepy A4 Ta 3/1a€ThCs BUKJIJady y BCTAHOBIICHI TEPMiHU.
36im nogunen mMicmumu HACMYNHI eleMeHmu :

1). TuTysapHYy cTOpPiHKY (pHc. 3.1).

2).KOpOTKi TEOPETHYHi BiOMOCTI BIAMOBIMHO 10 TeMH JaOOPaTOPHOI
poboTw;

3). yMoBH 3aj1ay;

4). onucu anropuTMIB PO3B’A3aHHS 3a/1a4 y BUNIIAAL Oiok-cxeM (st 1 Ta
2 mabopatopHoi pobotr [-oro cemecTpy) Ta omucH CTBOPCHUX (DYHKITIH JIIs
pentu 1abopaTopHUX PoOiT.

5). TekcTn mporpaM Ha BianoinHiid MoBi nporpamysanss (Ci abo Cit+);

6). CIIMCOK BUKOPHCTAHOI JTiTEPATYPH.

Hdo nabGopaTopHOi poOOTH JOMA€EThCA JHCKETa 31 CTBOPCHUMH
IIporpamMamu.

MIHICTEPCTBO OCBITW | HAYKU YKPAIHW
YKUTOMMPCBKNN iHKEHEPHO-TEXHOMOTIYHUIA IHCTUTYT

kadenpa

nporpamMHoro
3abe3neyeHHs
o6umncnoBanbHOI TEXHIKK

rpyna AK-XX

JlabopamopHa poboma NeX

BuikoHas IBaHeHko 1.1

Mepesipus MeTpenko N.MM.

M. XXutommp
20XX pik

Puc. 3.1. MNMpuknag oopmMneHHs TUTYNbHOI CTOPIHKK 3BIiTY
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Hwxye HaBeneHMH mNpuUONM3HUI mepenik J1labopaTopHuUX poOiT,
3rPYIMOBaHUX 32 TEMaMH.

| cemecTp (MoBa nporpamyBaHHsA Ci)

JlabopamopHa po6oma Ne1
"lMpocmi munu daHux. bazoei koHcMpykuii moeu C"

Mema po6omu: HaBUNTHCS CKIQJATH AJTOPUTMH PO3B’S3KYy 3a1ad y
BHUIUIAII OJIOK-CXEM, O3HAMOMHTHCS 3 TPOCTAUMHU THIIAMHU JaHUX Ta
0a30BUMU KOHCTPYKIisimu MoBH Ci, OBOJIOJITH MPAKTHYHHUMH HAaBHIKAMHU
CKJIaJIaHHS, BBEICHHS, pENaryBaHHA 1 BHUKOHAHHSA  HAWIPOCTIIIAX
JIAJIOrOBHX IPOTpaM.

3agdanna: CKIACTH aITOPUTMH Y BUIIISIL OJIOK-CXeM JUIsl 3ajad, sKi
HaBeJIeHO HIbK4e (00paTH 1O TPH 3a1adi 3 KOKHOTO JIECATKA 3a MPaBUIIOM,
BCTaHOBJIEHHM BHKJIaJgadeM) Ta HAIWCATH MPOTpaMH Uil IX PO3B’sI3aHHS
MoBoIO nporpamyBanHs Ci. BukonaTa 3BiT 110 1abopaTopHOi poOOTH, SKHI
BMIII[y€e CTBOPEHI OJIOK-CXEMH Ta MPOTpaMH.
1. Hanwmcatn nporpamy, sika Oyze 00UMCIIIOBaTH ceperHe apupMeTHIHE Ta
CEepeIHE TeOMETPUYHE TPHOX YHCEN, 10 BBOISTHCS 3 KIIaBiaTypH.
2. Hammmite mnporpaMy, IO BH3HAYa€ HAJEXKHICTH 4YHCIA p, SKE
BBOJUTHCS 3 KJIaBiaTypH, 10 Jiarna3oHy MK min Ta max. 3HadYeHHS
TPHOX YHCEIN BBOJSTHCS KOPHCTYBAYEM 3 KIIaBiaTypH.

3. Hammmrite nmporpamy mist o6uncnenss min{ a,b,c}.
4. Hanwmurite iporpamy st oouucienss max{a,b,c}.

5.  OOuwncHiTE BUCOTY TPUKYTHHUKA, SIKIIO BiIOMi HOTO IUIOIIA Ta Pi3HUIIL
MI’K OCHOBOIO Ta BHCOTOIO.

6. JlaHo Tpu CTOpOHHM TPUKYTHUKA d,b,c. BU3HA4YMTH HOrO IJIONLY Ta
TIEPEBIPHUTH, YU € BiH MPIMOKYTHUM.

7. Cxiactu mporpamy, sika BU3HAYa€, Y1 MOXKHA TMOOYIyBaTH TPHUKYTHHK
3a 33JlaHAMH JOBXHWHAMH CTOpPiH a@,b,c; SKIIO TaK, BU3HAYHUTH, SKUM
BIH € - TOCTPOKYTHHM, TPSMOKYTHHM,  Pi3HOCTOPOHHIM,
piBHOOEIPEHUM, PiBHOCTOPOHHIM.

8. 3 n umcen, 10 BBOMITBHCS 3 KJIaBiaTypH, MOAAWTE OO APYKY OKPEMO
napHi Ta HemapHi.

9. Hanumite mporpamy, 110 3HAXOAUTh KOPEHi 3BUYAWHOrO KBaIPATHOIO
PIBHSIHHSI 32 TeopeMoro BieTa.



238 Posgin 3. NabopatopHi po6otu (Ci)

10.

11.

12.
13.
14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

Hanumiite nporpamy TOBHOTO JOCHIJXKEHHS CYKYITHOCTI KOpPEHIB
OiKBaJIpaTHOrO PIBHSHHA. (SIKIIO KOpEHIB HE iCHye, HMOBHHHO OyTH
BUBEJICHE BIJAINOBIZHE TIOBIJOMJICHHS, 1HAKIIe - JBa ab0 YOTHPH
KOpeHi.)

3BHaiiTh HaWOMMK4Ye Iije [0 JIHCHOrO 4YmMcia, SKE€ BBOIUTHCS
KOPHUCTYBauyeM 3 KJIaBiaTypH.

Onepskat po3aApyKiBKY ycix mapHux yucen Bix 1 qo 1000.
OneprkaTy po3ApYKIiBKY ycix HermapHux yucen Big 1 qo 1000.

[lepeBipTe, 4M € BBeIeHE 4YWCIO 3 KIIaBiaTypH IPOCTUM YHUCIOM
(mpocTe YKCIo MIMUTHCS TINMBKU Ha ceOe 1 Ha OTHMHHUIIO).

3HalTH B mepIIiil THCSAYi HATYpaJbHUX YMCEN TIJIBKH Ti YHMCIa, IO €
npocTMU. BuBecTH iX Ha €KpaH 10 OJHOMY B KOXKHOMY PSKY.

OO0paxyiiTe (akTopian Yucia, M0 BBOAUTHCSA 3 KIIAaBiaTypH, KOPEKTHO
TepeI0avnBIIH BBEJICHHS BiT €MHUX YHCEIT.

Hanwmmmite mporpamy, Mo 3HAXOAWTh CYMY YHCEN, SIKi TEpeayroTh
TIEPIIIOMY BT €MHOMY YHCITY y BBEICHIH TTOCIITOBHOCTI.

KopucryBau BBOAWTH 4YHCIIa, 3aKiHUYIOUHM BBEJCHHS HyJeM. BuBectn
Ha CKpaH HaliMEHIIIe Ta HaOLIbIIe YUCIIO 3 HAOOpYy.

KopucryBau BBOIUTE Yncla, 3aKiHIYIOUX BBEICHHS HyJieM. BusHaunTH
HaWMEHIIe cepell JONAaTHUX Ta HaiOIbIe cepesl Bil €MHUX.

KopucryBau BBOAWTH umclia 3 KIaBiaTypH, 3aKiHUYIOUH BBEICHHS
HyneM. BU3HaunTH HasSBHICTH y JAHOMY HA0Opi Bil €MHHUX Ta TOJATHHX
grcen. BuBecTr OkpeMo KUTBKICTh TOMATHUX Ta BiJl €MHHUX YHCEI.
KopucryBau BBOIUTE Oymb-sKi AiliCHI YKCIa 3 KJIABiaTypH, 3aKiHIYIOUH
BBemeHHs uyuciaoM 100. BuBectn Ha expaH iH(pOpMAIIO TIPO
MIpaXyHOK y NAHOMY Ha0Opi SIK IIUIMX YHCEN, TaK 1 3 JECATKOBOIO
KOMOIO.

3HaWTH B MEpPIIil THCSYl HATYPAIbHUX YUCEN TUIBKH Ti Yucia, mo 0e3
3QNIUIIKY JIIATBCS HAa YHUCIO, BBEICHE KOPHCTYBAa4YeM 3 KIABiaTypH.
BuBectu iX Ha eKpaH IO TPU YUCIIA B OHOMY PAIKY.

3HaWAITh HAROLIBIIMI CIIUTHPHUHN MITHPHUK OTHOYACHO HE PIBHHUX HYIIO
[MTMX gucen a Ta b, Takux mo a>b>0 (BHKOpHCTaiTe aIrOpUTM
€BKITiA).

Hanumrite nporpamy, 10 JpyKye y HANpSMKY CIaIaHHs yCi AUTbHUKA
BBEJIEHOI'O YHCJIA.

Hanumrite nporpamy, 1o ApyKye y HampsMKy 3pOCTaHHsI yCi AUTBHUKA
BBEICHOTO YHCIIA.



Na6opatopHa po6oTta Ne1 239

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

3HaWIITh HAaWMEHINE CIUIbHE KpaTHE OIHOYACHO HE PIBHUX HYITIO
LUJIMX 4Kcell a Ta b, Takux 1o a=>b>0.

OnepkaTi PO3APYKIBKY YCIX YHCEN, IO 3aKIHIYIOThCA Ha 1mdpy S5, 3
npoMixky Bix 1 mo 1000.

OnepkaTi pO3JPYKIBKY yCiX YMCeN, L0 3aKiHUYyIOTbCs Ha mudpy 2, 3
MPOMIXKY Bix 1 10 N.

OnepkaTi pO3JPYKIBKY yCiX YMCeN, L0 3aKiHUylOTbCs Ha mudpy 3, 3
MPOMIXKY Bix 1 0 N.

Bimurykaiite MiHIMadbHE Ta MaKCHUMalbHE 3 JECATH YHUCENT, IO
BBOJISITHCS 3 KIIaBiaTypH (B 3a/1a4i BUKOPHUCTAHTE MiHIMAaJIbHY KiJIbKICTh
MIPOCTHX 3MIHHHUX).

Hanumite nporpamy, 1mo migpaxoBye mpoOiin, CUMBOIIM TaOyIsLii Ta
HOBOT'O PSITKA Y BXITHIM TOCIIJOBHOCTI CHMBOJIB, IO BBOIATHCS 3
KJaBiaTypu.

Hamwmmnite nporpamMy, 10O BHUAAJIA€ CHMBOI, KM BH3HAYA€THCS
KOpUCTYBA4YCM, i3 BXiHHOFO TOTOKY CI/IMBOJ'IiB, mo0 BBOJATHCA.
Busnauenmii  cuMBOI JJI1 BHJAJICHHA BBOIUTHCA 3 KJ'IaBiaTypI/I Ha
MO4YaTKy pO6OTI/I InporpamMu.

Hamumite mporpaMy, 00 NEpeTBOPIOE JIITEPH, sKi BBOAATHCA 3
KJIaBiaTypy, i3 3ar0JIOBHHUX Y IPOIHCHI.

Hammcatu nmporpamy, 1o miipaxoBye KiJbKiCTh CHMBOJIB MyHKTyamii y
PSIKY CHMBOJIB, III0 BBOIUTHCS 3 KIIaBiaTypH.

KopucryBau BBOIUTh 1Ba uncia. BusHaunTH, 4M IUINTHCS OHE YUCIO
Ha apyre 0e3 3amumKy. SIKmo Hi, 3apONOHyBaTH HAHOIIDKYE Mije, 110
3aJI0BOJIGHSIE il YMOBI.

Hanucatu mporpamy, 110 BUBOJWTH HA €KPaH PSIKOBY KOHCTAHTY Ta
YKCIO, 10 CKIAAAETHCS 3 HU(P BAIIOro JHS HAPOHKCHHS, 3a/aHe Y
BUTJIAAI IECATKOBOI, BOCBMHUPIYHOI Ta IIiCTHAAIITUPIYHOI KOHCTAHTH.

[epeBipTe, un icCHye YOTHpHU3HAYHE HATYpAIbHE YHCIIO0, KyO CyMH TP
SIKOTO TOPiBHIOE HOMY CaMoMy.

Hanwmmmite mporpamy, mo NPOBOAUTH OOMIH MK 3HAYEHHSIMH JBOX
3MIHHMX, HE BHKODHUCTOBYIOUM MPH IBOMY TPETbOi 3MiHHOI.
3anpornoHyiiTe qeKijibka BapiaHTIB pO3B'sI3aHHS TAKoi 3a1aui.

Hanumiite nporpamy, IO MiJpaxoBye KUIBKICTh LHUPP B PSIAKY
CHMBOJIB, [I0 BBOIHUTHCS 3 KJIABIATypH Ta 3aKiHIYETHCS TOYKOIO.
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JTabopamopHa po6oma Ne2
"Huknu ma po32anyxeHHs1. ®yHKUii ma ix 3acmocyeaHHs".

Mema pooomu: HaBUNTHCS CKJIaJaTd [POTrpaMH  LUKIIYHUX
00YHCITIOBAJILHUX MPOLECIB, MPOrPaMH 3 BUKOPUCTAHHSAM PO3Tay)KeHHS Ta
(yHKLIH KOpuCTyBaya.

3agdannn: BusecTy Ha eKpaH y BUIVISAI TaOJMUII 3HAUEHHS QYHKLIT F
Ha IHTEepBaMi Bif X0, 0 Xy, 3 KpokoM H. 3HaueHHs a, b, ¢, Xy Xuiny H —
JIWCHI 4YmCia, BBOIATHCS 3 KIaBiaTypu. 3ajady HEOOXITHO pPO3B’s3aTh
JIBOMa CIoco0aMu: 3 BHKOPHCTaHHSIM (YHKLIH KOpHCTyBaya, Ta 0€3 HUX.
I[Ipu 3acrocyBaHHi (QYHKIiIH BUKOPHCTaHHA TJIO0ANBHUX  3MIHHHX
3a00pPOHSIETHCS.

Bapianm 1
ax>+b saxkwyo x<0 i b#0
F= ra akyo x>0 i b=0
x—c

X .
— 6 [HWuUX 6UnaoKax
Cc

* Jlooamkoea ymosa. OyHKIis F TOBUHHA MTpUMAaTH AifiCHE 3HAYCHHS,
skmo Bupa3z (An UM Bm) I (Am UM Cm) He mopiBHIOE HymIO, 1 Iiiie
3HAYCHHS B MPOTIIICKHOMY BHmManky. UYepes Am, Br i Cr mo3zHaveHi mimi
YaCTHHH 3HAYCHb «, b, ¢, onepartii [ 1 Y1 — mopo3psaHi.

BapiaHm 2

i7b akwyo x+5<0 i ¢=0
ax

XxX—a

akwyo x+5>0 i ¢#0
x

10x
c—-4

6 IHWUX BUNAOKAX

* Jlooamkoga ymoga. OyHKIiA F TOBMHHA TPUAMATH AiMCHE 3HAYCHHS,
sixmmro Bupa3 (An I Bo) UM (Bir I C) He mopiBHIOE HYITIO, 1 ITijie 3HAYCHHS B
npotunexxHoMy Bunanaky. Yepez Am, Bi i Ci mo3HaveHi wiji 4acTHHU
3HaYeHb d, b, ¢, onepauii [ i YN — mopo3psiaHi.
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Bapianm 3

ax®> +bx+c sxkwo a<0 i ¢#0

F =

akwyo a>0 i ¢=0
x—c

a(x+c¢) 6 inwux eunadkax

* Jlooamkoea ymosa. OyHkuis F MOBUHHA MTPUMAaTH JiliCHE 3HAYCHHS,
skmo Bupa3 Am [ (Bu UM Cun) He AOpiBHIOE HYIIIO, 1 IIiJIC 3HAYCHHS B
npoTWICKHOMY Bumanky. Yepes An, Bi i Cip mo3HadeHi IiJli 4aCTHHU
3Ha4eHsb a, b, ¢, onepauii I i Y1 — nopo3psiaHi.

Bapianm 4
—ax—c sakwyo c¢<0 i x=0
xX—a
F= akyo ¢>0 i x=0
-c
bx .
6 IHWUX BUNAOKAX
c—a

* Jlooamkosa ymoga. OyHKIisS F TIOBUHHA TPUAMATH JiMCHE 3HAYCHHS,
skmro supas (A UM Bo UM Ci) He HOpiBHIOE HYINIO, 1 Iijic 3HAYCHHS B
MpoTWIeKHOMY Bumanky. Uepes Am, Bm i Cip mo3HadeHi IiJli 9acTHHU
3HAYeHb a, b, ¢, oneparnis YN — mopo3psiaHa.

BapiaHm 5

a-—X_ akuyo x<0 i b#0
10+b

X—a

akyo x>0 i b=0
x-c

2
3x+— 6 iHwux eunaokax
C
* Jlooamkoga ymoga. OyHKIiS F TIOBMHHA MPUAMATH JifiCHE 3HAYCHHS,
skmo Bupas (Am UM Bm) I Cuo He mopiBHIOE HymIO, i IIiie 3HAYCHHS B
mpoTwiexKHOMY Bumanky. Uepes Am, Bm i Crp mo3HadeHi mijli 9acTHHU
3Ha4YeHb a, b, ¢, onepanii [ 1 YA — mopo3psiaHi.

Bapianm 6
ax® +b%x  saxkwo ¢<0 i b#0
F= r-a akwo ¢>0 i b=0
x+c¢

c

6 IHWMUX BUNAOKAX
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* Jlooamkosa ymosa. OyHKIis F TOBUHHA MPUAMATH JIHCHE 3HAYCHHS,
sikiio Bupas (An I Bir) YU (An I Cu) He 1OpiBHIOE HYIIO, 1 I[iJie 3HAYECHHS B
npotwiexHoMmy Bumanky. Yepes A, Bu i Cu mo3HayeHi Lijli YaCTHHH
3Ha4eHb d, b, ¢, onepauii [ i Y1 — mopo3psiaHi.

BapiaHm 7
—ax*—b saxkwo x<5 i ¢=#0
=274 akwyo x>5 i ¢=0

X

— 6 IHWuUX GunaoKkax
c

* Jlooamkoea ymosa. OyHKIis F MOBUHHA NTpUMAaTH JiliCHE 3HAYCHHS,
sko Bupasz (A UM Bu) MOJI2 (Ax YU Ci) He MOpIBHIOE HYIIO, 1 Iiijie
3HA4YEHHS B NPOTWICKHOMY BHnaaky. Yepe3 An, Bu i Cr no3Haueni mimi
YaCTHUHHM 3HAYCHb a, b, ¢, oneparii [, YN i MOJI2 (momaBaHHS 32 MOIyIIeM
2) — mopOo3psIHi.

BapiaHm 8

—ax? saxkwo ¢<0 i a=#0

a—Xx

akyo ¢>0 i a=0
cx

X .
— 6 IHWUX 6UNaoKax
C

* JlJooamkoga ymoga. OyHKIiS F TIOBMHHA MPUAMATH JifiCHE 3HAYCHHS,
skmmo Bupas (A MOJI2 Ba) I HE(Ang UM Cu) He AOpiBHIOE HYIO, 1 IIiiie
3HAYCHHS B MPOTHIIICKHOMY BHManky. UYepes Am, Br i Cr mo3HaveHi mimmi
YaCTWHM 3HAYEHb a, b, ¢, oneparii [, YN i MO/I2 (momaBaHHA 32 MOIyIIeM
2) — TIOpO3PSTHI.

BapiaHm 9
ax? + b%x akuyo a<0 i x#0
F={x- akwo a>0 i x=0

X—=c

X ,
1+— 6 inwux eunaokax
c
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* Jlooamkosa ymosa. OyHKIlis F IOBUHHA MPUAMATH JiHCHE 3HAYCHHS,
skmo Bupaz HE(Aun UM Bu) 1 (Bu UM Cu) He nopiBHIOE HysrO, 1 Iiisie
3HA4YEHHs B NMPOTWISKHOMY BHunaaky. Ueped An, Bi i Cu no3naueni mini
YaCTHHU 3Ha4YeHb «, b, ¢, onepauii HE, I 1 Y1 — nopo3psaHi.

Bapianm 10
ax’—bx+c¢ sakwyo x<3 i b#0
xX—a
F= akyo x>3 i b=0
x—c
X .
— 6 iHwux eunaokax
c

* Jlooamkoea ymosa. OyHkuis F MOBUHHA NTpUMAaTH JiliCHE 3HAYCHHS,
sixmo Bupas HE(An UM Bo) 1 (A MO/I2 Ci) He nopiBHIOE HYIIO, 1 Iiie
3HA4YEHHS B MPOTWISKHOMY BHNajaky. Yepe3 An, Bu i Crp mo3HaueHi mimi
YacTWHH 3HAYeHb a, b, ¢, omepanii HE, I, UM i MOJI2 (momaBaHHS 3a
MOJyJIeM 2) — MOPO3PSIHI.

Bapianm 11
2 b .
ax“+— saxwyo x<1 i c¢#0
c
xX—a
F={—— saxwyo x>15 i ¢=0
c—ap
2
X

> 6 inwux suUnaoKax
c

* Jlooamkoga ymoga. OyHKIIS F TIOBMHHA TPUAMATH JifiCHE 3HAYCHHS,
sxmmro Bupa3 (An I Bo) MO/I2 Co He nopiBHIOE HYIIO, 1 ITiie 3HAYCHHS B
MpOTWIeKHOMY BUmIanky. Uepes Am, Bm i Cip mo3HadeHi mijli 9acTHHU
3HaueHb a, b, ¢, omepamii I i MOJI2 (momaBaHHS 3a MomyneM 2) —
TTOPO3PSIHI.

Bapianm 12

ax*+b*+c saxkwo x<06 i b+c=0

X—a

akuyo x>06 i b+c=0

X—cC
X X .
—+— 6 IHWUX 6UNAOKAX
C a
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* Jlooamkosa ymosa. OyHKIis F TOBUHHA MPUAMATH JIHCHE 3HAYCHHS,
skuo Bupa3 (Au UW Bi) I Cu He nopiBHIOE HyIO, 1 Iiijie 3HAYECHHS B
npotwiexHoMmy Bumanky. Yepes A, Bu i Cu mo3HayeHi Lijli YaCTHHH
3Ha4YeHb a, b, ¢, onepanii [ i Y — mopo3psiaHi.

BapiaHnm 13

ax*+b sxyo x-1<0 i b—x#0

xX—a

akwo x-1>0 i b+x=0
X

x .
= 6 IHwux 6unaokax
c
* Jlooamkoea ymosa. OyHkuis F MOBUHHA NTpUMaTH JiliCHE 3HAYCHHS,
sxmo Bupa3 (An UM Bm) MOJ2 (B I Ci) He mopiBHIOE Hymio, i miie
3HA4YEHHS B IPOTHISKHOMY BHNajaky. Yepe3 A, Bu i Crp mo3HaueHi nimi

YaCTHUHHM 3HAYCHb «, b, ¢, oneparii [, YN i MOJI2 (momaBaHHS 32 MOIyIIeM
2) — mopOo3psIHi.

BapiaHnm 14
—ax’—b axkwo x+c<0 i a0
x—a

F= akyo x+¢>0 i a=0

x—c
x c .
—+— 6 imwux eunadkax
c x

* Jlooamkoga ymoga. OyHKIiS F TIOBMHHA IPUAMATH JifiCHE 3HAYCHHS,
smo Bupas (A MOJ2 Bo) UM (An MO/I2 Cu) He mopiBHIOE HYIIO, 1
IIijJe 3HaYeHHS B MPOTHISKHOMY BHIaAKy. Yepe3d A, Bi i Cu mo3nadeHi
il 9acTWHW 3Ha4eHb a4, b, ¢, omepamii UM i MOJI2 (momaBaHHsa 3a
MOIyJeM 2) — TOPO3PSIHi.

Bapianm 15

—ax®*+b sxkwo x<0 i b=0

akwo x>0 i b=0

6 I[HWUX BUNAOKAX
—c

* Jlooamkoea ymosa. OyHkis F MOBUHHA MPUIMATH JiHCHE 3HAYCHHS,
skuio Bupa3 HE(A UM By UM Cir) He AOpIBHIOE HYIIO, 1 11ijie 3HAYCHHS B
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npotwiexHomy Bumanky. Yepes An, Bu i Cu mo3HauyeHi il YaCTHHH
3Ha4YeHb a, b, ¢, onepanii HE i Y1 — nopo3psiaHi.

JTabopamopHa po6oma Ne3
"OdHoeuMipHi ma 6acamoeumipHi macueu, po6boma 3
mekcmoeumu psiOkamu”

Mema pobomu: HaBUNTHUCS CKJIAlaTH MPOrpaMu 0OpOOKH JIiHIMHUX Ta
JBOBUMIPHHX MacHBiB, peasli30ByBaTH HANMPOCTIIIi orepaii 3 TEKCTOBUMHU
pAIKaMH.

3agdannn: ohOPMHUTH KOXKEH IMYHKT 3aBIAaHHS BHOPAHOrO BapiaHTy y
Bursini ¢yHkoii. Bei HeoOXimHi maHi s ¢(yHKOid mepenaroTbest iM B
sIKOCTI napamerpiB. BukopucranHs riio0aibHUX 3MIiHHUX y (QyHKIISX He
JOITYCKAEThCA.

Bapianm 1

1. B ogHOBUMIpHOMY MacHBi, MO CKIama€Thcs 3 N NIHCHUX €IIEMCHTIB,
OOYHCIIUTH:

e CyMy BiJ €MHHUX €JIEMEHTIB MacHBY;

e OOYTOK €IEMEHTIB MacHBY, IO PO3TAIIOBAHI Mi’K MaKCUMAaJIbHIM
1 MIHIMQJIbHUM €JIEMEHTAMU.

BriopsnkyBatu eneMeHTH MacHBY 3a 3pOCTAHHSM.
2. JlaHa npsIMOKYTHA I[lIOYKCeNIbHA MaTpuils. Buznauuru:
e  KIUIBKICTB PSAIKIB, SIKi HE MiCTSATH KOJHOTO HYIIBOBOTO €IEMEHTA;

e MaKCHMaJbHE i3 YHCEN, IO 3YCTPIYaeThbcs B 3aHaHId MaTpHII
O1ITBIIIe OZJHOTO Paszy.

3. 3 kimaBiaTypu BBOJMTHCS TEKCTOBHUM psimok. CKIacTH mporpamy, sika
MiIPaXxoBye KiTBKICTh CIIiB, SIKi MAlOTh HETIAPHY JOBXHUHY; BUBOIUTH Ha
eKpaH 4YacTOTy BXODKCHHS KOXKHOI JITEpH; BHIAIIE TEKCT, IO
PO3MIILIEHO B KPYIJIHX AyXKKaX.

Bapianm 2

1. B oXHOBUMIPHOMY MAacCHBI, II0 CKIQAA€ThCs 3 N MIHCHUX €lEeMEHTIB,
O0YHCIIUTH:

e CyMy JIOJAaTHHX €JIEMEHTIB MAacHUBY;

e 00YTOK €IEMEHTIB MacHBY, L0 PO3TAIIOBaHI MK MaKCUMAalbHUM
3a MOJIyJIeM 1 MiHIMaJIbHUM 33 MOJIYJIEM eJIeMEHTaMU.
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BriopsaxyBaTH €l1eMeHTH MacHUBY 3a CIIaJlaHHsIM.

2. JlaHa npsMOKYTHa LJIOYMCENIbHA MAaTpulll. BU3HAYMTH KUIBKICTH
CTOBIIIIIB, SIKi HE MICTSATh JKOITHOT'O HYJIBOBOT'O €JICMEHTA.

XapaKTepUCTHUKOIO PslIKa [IIOYUCENTbHOI MaTPHUIll Ha3BEMO CyMmy ii
JIOIATHUX TIAPHUX eNleMeHTiB. [lepecTaBisiroun psiqky 3a1aHoOl MaTpHIli,
pO3TalllyBaTy iX y BiAMOBIAHOCTI i3 3pOCTAHHSM XapaKTEPHCTHK.

3. 3 kiaBiaTypu BBOIMTHCS TEKCTOBUH psinok. CKiacTu mporpamy, ska
repeBipsie, 4M CHIBNAJA€ KUIBKICTh BIIKPUTHX 1 3aKPUTHUX IYKOK Y
BBEICHOMY DSIIKY (NIEpEeBIPUTH Ul KPYrJMX Ta KBaJPaTHHUX IYXKOK);
BUBOJWTh Ha €KpaH HaWJOBIIE CJIOBO; BHAAJSE€ BCi CIOBa, MIO
CKJIQIAI0THCS TIJIBKH 3 JTATUHCHKHX JIITEP.

Bapianm 3

1. B omHOBUMiIpHOMY MAacHBi, IO CKIaJaeThcs 3 N IUTHX EIICMCHTIB,
OOYHCIIUTH:

e 100YTOK €IEMEHTIB MacHBY 3 MApHIMH HOMEpPaMH;

e CyMy €JIEMEHTIB MaCHUBY, SIKi pO3TaIllOBaHI MK MEPIIUM i OCTaHHIM
HYJIbOBUMH €JIEMEHTaAMHU.

BrnopsinkyBatm  MacWB  TaKUM =~ YMHOM, [I00  CHOYaTKy
pO3TalIOBYBAJINCh BCI TOJAaTHI E€IIEMCHTH, a MOTIM — BCI BiJ €MHI
(emementw, piBHi 0 BBa)XKaTH TOIaTHAMH).

2. Jlana mpsMOKyTHA HiJIOYHCENbHA MATPUIA. BU3HAYNTH :
e KIIBKIiCTh CTOBIIIIB, SIKi MICTSTh X04a O ONWH HYJIHOBHUH €IEMEHT;

e HOMEp psliKa, B SIKOMY 3HAXOJHUThCS HAWIOBIIA CEPisi OMHAKOBHX
€JIEMEHTIB.

3. 3 kiaBiaTypu BBOJIHMTHCS TEKCTOBHWil psjok. Hamwmcatu mporpamy, sika
MAPaXxoBye KUTBKICTh PI3HMX CIIIB, IO BXOIATH JO 33aIaHOTO TEKCTY;
BHUBOJIUTHh HA €KPaH KUIbKICTh BUKOPHUCTAHWX CHMBOJIB; BHAAJSIE BCI
CJIOBa, 1[0 MAIOTh ITOJIBOEHI JITEPH.

BapiaHm 4

1. B opHOMIpHOMY MacHBi, IO CKIagaeTbcss 3 N JIHCHUX €IeMEHTIB,
O0YMCITUTH:

e CyMy €JIEMEHTIB MacHBY 3 HEIIAPHUMH €JIEMEHTAMHU;

e CyMy CJIEMEHTIB MaCHUBY, sIKi pO3TaIllOBaHI MK MEPILIUM 1 OCTAaHHIM
BiI’€MHIMHU €JIEMEHTaMIL
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[MepecraBuTu nepiii M enemeHTiB B KiHelb MacuBy (M BBOOHUTBCS
3 kinaBiatypu, M<N).
2. Jlana mpsAMOKyTHA IIJIOYHCENIbHA MATPHIIA. BU3HAYNTH :
e JOOYTOK €JICMEHTIB B THX psIKax, sKi HE MICTATh BiJl’€MHHUX
€JIEMEHTIB;
e MaKCHMyM Cepel CyM CIICMCHTIB JiaroHajicif, mapayieIbHuX
TOJIOBHIH JliaroHajIi MaTPHIIi.

3. 3 kiaBiaTypu BBOIMTHCS TEKCTOBUH psnok. CKiacTu mporpamy, sika
IiIPaxoBye KUIBKICTD CIIIB Yy TEKCTi; BUBOAWUTH HA €KpaH CJIOBO, IIO
MIiCTUTh HAaWOULIBITY KiJTbKiCTh TOJNOCHUX JIITEP; BUAAJSAE 3 TEKCTY BCl
HenoTpiOHI MpoOiIy.

BapiaHm 5
1. B ogHOBUMIpHOMY MacHBi, IO CKIaNa€Tbcs 3 N NIHCHUX €IIEMCHTIB,
o0UHCIHUTH:
e MaKCHMAJBHUH €JIEeMEHT MacHUBY;
e CyMy eJECMCHTIB MAacHBY, IO pO3TAIIOBaHI JIO OCTAaHHBOTO
JIOAATHOTO €JICMEHTA.

Bunannt 3 MacuBy BCi €IEMEHTH, MOAYNIH SKUX 3HAXOAWTHCSA B
iHTepBadi [a,b]. EnemenTH, siKi 3BUIBHATBCS B KiHIII MACHBY 3aIIOBHHTH
HYJSIMH.

2. JlaHa IpsIMOKYTHa LTOYKCENbHA MaTpHL. Buznauntn :

e CyMy CJEMEHTIB B THX CTOBIIIMX, SKi HE MICTATh BiJl’€MHHUX
€JICMEHTIB;

e MiHIMYM Cepel CyM MOAYIIB €IEMEHTIB JiaroHalel, mapaienbHuX
moOIYHIH JHiaroHai MaTPHII.
3. 3 kimaBiaTypu BBOJMTHCS TEKCTOBHUM psimok. CKIacTH mporpamy, sika
MiAPaxoBye KiIBKICTh PO3ALIOBHAX 3HAKIB Y TEKCTi; BUBOJWTH BCi CIIOBA,
10 MAalOTh MAapHY KUIBKICTB JITEP; MiHA€ MICIIMH HEpIIy 1 OCTaHHIO
JTEpH KOXKHOTO CIIOBA.

Bapianm 6

1. B oXHOBUMIPHOMY MAacCHBI, II0 CKIQAA€ThCs 3 N MIHCHUX €leMEHTIB,
O0YMCIIUTH:
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e MiHIMaJbHHUI CIEMCHT MACHBY;

e CyMYy CJICMCHTIB MACHBY, 1110 PO3TAIIOBaHI MiX HEPIINM I OCTAHHIM
JOAATHUMH CJIEMCHTaMHU.

[leperBoputi  MacuB  TakMM  YWHOM,  I[00  CIIOYATKy
PO3TaIlIOBYBAINCH BCi €JIEMEHTH, PIBHI HYJIIO, a OTIM — pewiTa.

2. JlaHa npsIMOKYTHa LIIOYKCENTbHA MaTpuLl. Buznauury :

e CyMy CIIEMCHTIB B THX CTOBHISAX, SKi MICTITh Xoda O OIUH
Bia’€MHUI eIeMEHT;

e HOMeEpa PAAKIB 1 CTOBIIIIB BCIX CIJTOBHX TOYOK MaTpuIli. Matpuris
A Mae CiToBHH eneMeHT, SKIIo Aij — MiHIMaJIbHUH €JIeMEeHT B i-
OMY PSAKY 1 MAKCUMJIbHUH B j-MY CTOBIILI.

3. 3 kiaBiaTypu BBOIMTHCS TEKCTOBHH psinok. CKiacTu mporpamy, ska
IiIpaxoBye KUIBKICTh BEIMKHX JIITEp Yy TEKCTi; BUBOAWUTH Ha EKpaH
CJIOBA, IO MAlOTh HaiMEHIy KIUJIBKICTH JIiTep; BHIAJSE BCi CIOBa, L0
TIOYHMHAIOTHCS 3 MOl JITEpH.

Bapianm 7

1. B omHOBUMipHOMY MAacHBi, IO CKIamaeThbcs 3 N IIUTHX EIIEMCHTIB,
O0YHCIIUTH:

¢ HOMCD MAaKCUMAJIbHOI'O €JICMCHTA MACHUBY;,

e 100yTOK €NeMEeHTIB MacHBY, IO PO3TAIIOBAaHI MDK MepmmM i
JPYTHM HYJTHOBHMH €IIEMEHTaMH.

[lepeTBOpHUTH MacHB TaKMM YHHOM, 10O B HOTO IEpIIiil MOIOBUHI
PO3TALIOBYBAIIUCH CIIEMEHTH, IO CTOATh B HEMapHHUX IO3HILSX, a B
JPYTii TOJOBHHI — €IEMEHTH, IO CTOATH B TAPHUX MO3UIIISX.

2. Jns 3amaHoi matpuili po3mipy NxN 3Haiité Take k, 1m0 k-Hil psIoK
MaTpHIli CHiBHagae 3 k-M CTOBIIIEM. 3HAWTH CYMy €IEMEHTIB B THX
pAAKax, sKi MICTSITh Xo4a O OIUH Bi €MHUH €JIEMEHT.

3. 3 kimaBiaTypu BBOJMTHCS TEKCTOBHUi psimok. CKiacTu mporpamy, sika
MiIPaxoBye KUIBKICTh 4Mcen y TekcTi (He mmdp, a came 4vucen);
BUBOJUTH Ha €KpaH BCi CJIOBA, IO CKIAAIOTHCS TUIBKH 3 JIATHHCHKHX
JITep; BUAAIAE KOXKHE PYre CIIOBO.
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Bapianm 8

1. B ogHOBUMIpHOMY MacCHBi, IO CKIama€Tbcs 3 N IIHCHUX €IEMCHTIB,
O0OYHCTUTH:

e HOMEpP MiHIMaJBFHOTO €JIEMEHTA MaCHUBY;

e CyMy €JIEMEHTIB MacHBy, II0 PO3TAIlIOBaHI MK HEPLIMM 1 JPyruMm
BiJl’€MHHUMHU €IEMEHTAMHU.

[leperBoputi  MacWB  TakUM  YMHOM, 100  CHOYATKY
PO3TaIlIOBYBAINCH BCi €JIEMEHTH, MOAYNIb SKHX He mepeBumrye 10, a
TIOTIM — pemiTa.

2. XapaKTepHCTUKOIO CTOBMIS IIJIOYMCENBHOI MAaTpUIl HAa3BEMO CyMY
MOJYJiB HOro BiJI’€MHHMX HeMapHUX eyeMeHTiB. [lepecraBnsroun
CTOBIILI 3a/1aHOI MaTpUIli, PO3TALIyBAaTH iX Y BIJIIOBIIHOCTI i3 pOCTOM
XapaKTEePUCTHUK.

3. 3 kimaBiaTypu BBOIMTHCS TEKCTOBHH psiok. CKiacTw mporpamy, sika
IiIpaxoBye KiJAbKICTh IU(pP y TEKCTi; BUBOAWUTH HA €KpaH CJIOBA, IO
TIOYMHAIOTBCS 3 TPUTOJIOCHUX JITEep; 3HUIIYE BCi CJIOBa, SIKi
MTOYMHAIOTHCS 1 3aKiHIYIOTHCS 32 OJIHY # Ty XK JITEpy.

BapiaHm 9

1. B ogHOBUMipHOMY MacHBi, MO CKIama€Thcs 3 N MIHCHUX €IIEMEHTIB,
O0YHCIIUTH:

e MaKCHMaJILHHH 3a MOOYJIEM CIIEMCHT MaCHUBY,

e CyMy CIIEMCHTIB MacCHBY, III0 PO3TANIOBAHI MiX HEPIIUM 1 JPYTHM
JIONaTHAMH eJIeMEHTaMH.

[lepeTBOpHUTH MacHB TAKUM YHUHOM, 10O BC1 €MIEMEHTH, PiBHI HYITIO
Ta OJUHUII, PO3TAIIOBYBAIHCH TiCIIS BCIX iHIINX.

2. Koeopiientn cucreMu JHIHHEX PIBHSHb 3aJaHi Yy BULNISII
MPSIMOKYTHOI MAaTpuIli. 3a JOMOMOTOI0 JOIYCTHMHX II€PETBOPEHB
3BECTH MATPHUIIO IO TPUKYTHOTO BHUTIISAAY. 3HAWTH KUIBKICTH DPSAIKIB,
cepenHe apu(MeTHYHE eIeMEHTIB SIKUX MEHIIe 3a/1aH0i BEJTMYHHH.

3. 3 kiaBiaTypu BBOJMTHCS TEKCTOBHUi psimok. CKiacTu mporpamy, sika
MiZIPaxoBye KUIBKICTh CIIB Yy TEKCTI, SKi 3aKiHYYIOThCS HA TOJOCHY
JiTepy; BUBOAWTH HA €KpaH BCi CIOBAa, NOBKMHA SKUX MEHIIA I’ SITH
CHUMBOJIIB; BHJAJSIE BCI CJIOBA, SIKI MICTATh X04a O OJIHY JIATHHCHKY
JiTepy.
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Bapianm 10

1. B omHOBUMIPHOMY MacHBi, IO CKIamaeThcs 3 N IUIMX EIICMCHTIB,
O0OYHCITUTH:

e MiHIMaJLHHN 32 MOIYJIEM CIIEMCHT MAacHBY;

e CyMy MOAYJIB €JIEMEHTIB MacUBY, PO3TAIIOBAHUX MICIs IMEPIIOrO
eJIeMEHTa, PiBHOT'O HYITIO.

[lepeTBOpPUTH MAaCHUB TaKMM YHHOM, 10O B MEPIIii HOro MmojJoBUHI
pPO3TAlIOBYBAJIMCh CIEMEHTH, IO CTOSATh HAa MApHUX IMO3HMINAX, a B
JPYTi#l MOJIOBUHI — EJIEMEHTH, IO CTOSTh B HEMAPHUX MTO3UIIISIX.

2. 3nificHUTH UIMKITIYHWH 3CYB €JIEMEHTIB MpPSMOKYTHOI MaTpuWIli Ha n
€JIEMEHTIB BIIPaBO 200 BHU3 (B 3aJIEXKHOCTI BiJl BBEJICHOTO PEXHUMY).

3. 3 kiaBiaTypu BBOIMTHCS TEKCTOBHH psinok. CKiacTu mporpamy, ska
IiIpaxoBye KUIBKICTh CJIB y TEKCTi, SIKI TMOYMHAIOTHCS 3 T'OJIOCHOI
JITepH; BUBOIUTH HA €KpaH BCi CIIOBA, SIKI MICTATH HEMapHY KUIBKICTh
TIPUTOJIOCHUX JIITEP; BUAAJISIE BCI YKCIA 3 TEKCTY.

Bapianm 11

1. B ogHOBUMiIpHOMY MacHBi, IO CKIama€Thcs 3 N MIHCHUX €IIEMCHTIB,
O0YHCIIUTH:

e MiHIMAaJIEHHH 32 MOIOYJIEM CJIICMCHT MACHUBY;

e CyMy MOXYJIIB €JEMEHTIB, fKi pO3TAIlOBaHI ICIS IEPIIOro
BiJI’€MHOI'O €JIEMEHTA.

CTUCHYTH MAacWB, BHAAJHMBINKA 3 HBOTO BCI CIIEMCHTH, BETUYMHA
SIKMX 3HAXOMUTHCS Ha iHTepBaui [a,b]. Miclie, sKi 3BUTPHUTHCS B KiHII
MACHBY 3aMOBHHUTH HYJISIMH.

2. Jlama wminouymcenbHa TPSAMOKYyTHAa MAaTpHill. BusHauuTH HOMEp
MIEpIIOro 3 CTOBIIIIB, SIKi MICTATh X04a O OAWH HYIBOBHU E€IEMEHT.
XapaKTepUCTHKOIO PsAKA IIITOYNCENbHOI MATpHIi Ha3BEMO CyMy ii
BiI’éMHHX TApHUX eNneMeHTiB. llepecTaBisroud psIKd —3a4aHOi
MaTpHlli, pO3TalIyBaTH iX Yy BIANOBIZHOCTI 31 CHagaHHAM
XapaKTEPUCTHK.

3. 3 kiaBiaTypu BBOJMTHCS TEKCTOBHUi psimok. CKiacTu mporpamy, sika
3aMIHIOE BCI BEJUKI JIITEPH, 10 BXOJSTh IO TEKCTY Ha BIAIIOBIHI Mai;
BUBOJUTHL Ha €KpaH HaMIOBIIE CIOBO; BUIAJSE BCI CIOBA, IO MICTATH
HeNapHY KUIBbKICTh TPUTOJIOCHUX JITEp.
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BapiaHnm 12

1. B ogHOBUMIpHOMY MacHBi, IO CKIama€Tbcs 3 N IIHCHUX CIICMCHTIB,
00YHCITUTH:

e CyMy iHJICKCIB JONATHHUX C€JICMECHTIB;

e CyMy MOIYJIIB €JEMEHTIB, $Ki pO3TAlllOBaHI ICIS IEpIIOro
JI0JaTHOTO €JIeMEHTA.

IleperBopuTH  MacMB  TakKUM  YHHOM, 100  CHOYATKY
PO3TAIllOBYBAIIMCh BCi €IEMEHTH, Iijla YaCTUHA SIKMX JIEKUTh B
iHTepBai [a,b], a motim — pemTa.

2. BhopsakyBaTH pSAKH IIJOYHCENBHOI MPSAMOKYTHOI MaTpuIl 3a
3pOCTAHHSAM KiJIbKOCTI OJJHAKOBUX €JIIEMEHTIB B KOXHOMY DSIKY.
3HAlUTH HOMEp TMEepIIOro i3 CTOBIIIB, SKUH HE MICTHTh >KOJHOTO
BiJ’€MHOIO €JIEMEHTA.

3. 3 kimaBiaTypH BBOIMTHCS TEKCTOBHH psinok. CKiacTu mporpamy, ska
T APaxoBye KUIBKICTh CIiB, SIKi MICTATh OJHAKOBY KUIBKICTh TOJIOCHHX 1
TIPUTOJIOCHUX JIiTEp; BUBOAWUTH HA €KpaH HANIOBIIE CIIOBO; BHIAJIE 3
TEKCTY BCi CJIOBa-TIAJTIHIPOMH.

BapiaHm 13

1. B ogHOBUMipHOMY MacHBi, MO CKIama€Thcs 3 N MIHCHAX €IIEMEHTIB,
O0YHCIIUTH:

¢ KIJBbKICTb €IEMEHTIB MaCHBY, PIBHUX HYJIIO;

e CyMy CIIEMCHTIB MAacHBY, Ki JIS)KATh B Jiama3oHi Bix A mo B.

BriopsiZIkyBaTH €l1eMEHTH MacHBY 3a CIIaJIAHHAM MOJIYJIIB €IEMEHTIB.
2. JlaHa minoducenbHa MpSIMOKYTHA MaTpuilsl. Buznauuru:

e KIIBKICTh PSAIKIB, SKI MICTSTh X04a O ONWH HYJIHOBHUI €IEMEHT;

e HOMEp CTOBIIIIS, B SIKOMY 3HAXOJMThCS HAMIOBINA CEPisi OMHAKOBHX
€JIEMEHTIB.

3. 3 kiaBiaTypu BBOJMTHCS TEKCTOBHUi psimok. CKiacTH mporpamy, sika
BHBOIWTh Ha €KpaH BCi CHMBOJNH, SKi PO3TAIIOBaHI MiCISA MEPIIOrO
CHMBONY ,,:”; MiAPaXOBy€ KUIBKICTh pPEUYEHB, IO MICTATH HEMapHY
KUTBKICTh CJIiB; BHIANISIE 3 TEKCTy BCi CIIOBA, AKi PO3TAIIOBaHI ITiCIIA

KOM.
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Bapianm 14

1. B ogHOBUMIpHOMY MacHBi, IO CKIama€Tbcs 3 N IIHCHUX CIICMCHTIB,
O0OYHCITUTH:

e  KIUIBKICTh €JICMEHTIB MacuBy, Outbimx C;

e JOOYTOK €IEMEHTIB MACHBY, III0 PO3TAIIOBAaHI MiCJIs MiHIMaIbHOTO
eJIeMEeHTa .

BriopsiakyBaTH eleMeHTH MacuBy 3a 3pOCTaHHSIM MOIYJIIB €JIEMEHTIB.
2. JlaHa mijoducenbHa MpsSMOKyTHa MaTpuis. Buznauuru:

e KIUIBKICTh BII’EMHHX €IEMEHTIB B THUX PSAJKAaX, sIKi MICTATh Xo4a O
OJIUH HYJTHOBUI €JICMEHT;

e CyMy MOIYJIIB €JECMEHTIB, $Ki pO3TAIllOBaHI ICIs IEpIIOro
JI0aTHOTO eJIeMEHTa

3. 3 kiaBiaTypu BBOJMTHCS TEKCTOBUH psinok. CKiacTu mporpamy, sika
paxye KUIBKICTh CIIB y KO)KHOMY pEUYCHHI; BUBOAMTH Ha €KpaH
HalJOBIIE PEYEHHs; BHIAJSE BCi CJIOBA, IEPEAOCTAHHS JIiTepa SIKMX
TOJIOCHA.

BapiaHm 15

1. B omHOBUMipHOMY MAacHBi, IO CKIaJaeThbcs 3 N IIUTHX EIIEMCHTIB,
O0YHCIIUTH:

e HOMEp EIEeMEHTa MacuBy, HaWOMIDKIOro JI0 CEepeaHbOTrO
apr(METHIHOrO HOro 3HAYCHB;

e CyMa eJIEMEHTIB MAacHBY, IO PO3TAIIOBAHI MiX MEPIIUM BiT €MHIM
Ta JPYTUM JOJAaTHUM SIIeMEHTAMHU.

[lepeTBOpHUTH MacHB TaKUM YHHOM, 10O B HOTO IEpIIiil MOIOBUHI
PO3TAIIOBYBAIMCH €IEMEHTH, W0 CTOATH B MAPHUX IO3ULIAX, a B
JPYTiil MOJIOBUHI — IIEMEHTH, IO CTOSITh B HETIAPHUX ITO3UIIISIX.

2. Jns 3aganoi marpuili po3mipy NxN 3Haiitu Taki & Ta n, mo cyma
€IIEMEHTIB k-CTOBIIISI MATPHI CIIBIAIAa€ 3 CYMOIO €IEMEHTIB 71-TO
psAnka. 3HAUTH CyMy €lIEeMEHTIB B THX PsAKax, SKi MIiCTATh Xoda O aBa
HEHYJIbOBHX €JIEMEHTH.

3. 3 kiaBiaTypu BBOJMTHCS TEKCTOBHW psimok. CKIacTu mporpamy, sika
1HBEPTYe DPAIOK, MOAAIOYM HOrO Yy 3BOPOTHOMY BHIVIALI; ITiIpaxoBye
KUIbKICTh 4YHCEN y TEKCTi; BHIAJS€ BCl CJIOBA, L0 MOYMHAIOTHCS 3
TOJIOCHHUX JTiTEp.
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JTabopamopHa po6oma No4
"Cmpykmypu ma ix eukopucmaHHsi. Macueu cmpykmyp.
BukopucmaHHsi OuHamiyHoi nam’smi”

Mema po6omu : OBONOAITH TPAKTUYHUMU HABHYKAMU BUKOPUCTAHHS
CTPYKTYp Ta MAacCHBIB CTPYKTYp, HABUMTHUCS CKJIQJAAaTH NPOTpaMH JUIs
BUKOHAHHS ONEpaliii 3 TONSMH CTPYKTYp, HaBUUTHUCS BHUKOPUCTOBYBATH
IMHAMIYHE BUIIJIEHHS [1aM’ATi.

3agoanns :

BapiaHnm 1
1. Ommucatu crpykrypy 3 iMm’sim STUDENT, sika MiCTUTH HACTYITHI MOJISL:
e NAME — npi3Buiie Ta iHimiammy;
¢ GROUP - nomep rpymu;
e SES-— oniHkM 3 n'sITH IpeMETiB (MacHB 3 IT"SITH €IEMEHTIB).

Hammcatn mporpamy, Imo peami3oBye HacTymHi Mii  OKpeMHMH
GyHKII MU

e BBE/ICHHS 3 KiaBiartypu nanux B MacuB STUD, mo ckmamaerscs 3
N 3minaux Ty STUDENT;

e BIIOPSAKYBAaHHS 3aITHCIB 32 3pOCTaHHAM 3Ha4deHb 1moiast GROUP;

e BHUBEJCHHS Ha €KpaH IPi3BHI i HOMEPIiB I'PyH I BCIX CTYICHTIB,
cepenHiit 6an sxkux OuTBIIHIA 3a 4.0; SKIIO TAKUX CTYACHTIB HEMAE,
TO BUBECTH BiZNOBIJHE TTOB1IOMJICHHSI.

2. Buxonaru 3aBmanus Ne2 3 momepeansoi jgabopaTopHoi podorn Ne3
BHKOPHCTOBYIOUH AWHAMIYHE BUIUICHHS MaM'sTi (BapiaHt 5).

BapiaHm 2
1. Omucaru crpykrypy 3 im’sim ABITURIENT, sika MicTUTh HacTymHI
TIOJIS:
e NAME — mpizBuite, iHimianm;
¢ GENDER - craTts;
e SPEC — Ha3Ba crieniaJIbHOCTI;

e EXAM — pe3ynpraT BCTYITHUX iCITUTH 3 TPHOX MPEIMETIB (MacuB
3 TPHOX €IEMEHTIB).

Hanucatu nporpamy, mo okpeMuMH (YHKIISIMU Peati3oBye HACTYITHI
T
e BBejicHHs 3 kinaBiaTypu nanux B macuB ABITUR, mio ckianaerscst
3 N 3minaux tuny ABITURIENT;
e BIIOPSAKYBaHHSI 3aITUCIB 33 3pOCTAHHSIM CEPEHBOro 0aa;
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e BHBCICHHS Ha CKpaH MPI3BHI Ta HA3B CICIIaIbHOCTEH I BCiX
a0ITypieHTIB, IO MalOTh Oal HWKYE, HDK MPOXIAHUH, SKUH
BHU3HAYAETHCS KOPHCTYBA4YEeM MPOTPaMU; SIKIIO TAKHX CTYICHTIB

HEMAa€, TO BUBECTH Bi/IOBIIHE TIOBIJOMIIEHHS.

2. Buxonatu 3apnanss Ne2 3 momepenHboi JlabopaTopHoi podotu Ne3
BHUKOPHCTOBYIOUH JAWHAMIYHE BU/IIJICHHS Mam'siTi (BapiaHt 7).

Bapianm 3
1. Ommucatu crpykrypy 3 iMm’sim SCHOOL, sika MiCTHTh HACTYIIHI TOJIS:
e NAME — npi3Bumie Ta iM'st yaHs;
e GROUP - nomep rpymu;
e SUBJECT - ychnimmicth 3 W'STH THpeaMeTiB (MacuB 3 I1'SITH
€JIEMEHTIB).
Hamnmcatu nporpamy, 1o okpeMuMu (GyHKIISIMH BUKOHYE HACTYIIHI Jii:
e BBeNeHHA 3 KiaBiarypu ganmx B MacuB LEARNER, o
ckmagaersest 3 N 3MminHuX Ty SCHOOL;
e BIIOPSAKYBAaHHS 3aITUCIB 32 andaBiToM;
e BHUBEJCHHS Ha €KpaH IPi3BHI i HOMEPIB I'PyH I BCIX CTYIEHTIB,
10 MAIOTh X04a O OJHY OLIHKY 2; SIKIIO TAaKUX CTYIEHTIB HEMAE,
TO BUBECTH BiTOBIJHE ITOB1IOMJICHHSI.

2. Buxonaru 3aBmanas Ne2 3 monepeansoi gabopatopHoi podoru Ne3
BHKOPHCTOBYIOUH AWHAMIYHE BUIUICHHS am'sTi (BapiaHt 10).

BapiaHm 4
1. Ommcatu crpyktypy 3 iM’ssm AEROFLOT, ska MmicTuTh HacTymHI
TIOJIS:
e CITY — Ha3Ba HACEICHOr0 MYHKTY MPU3HAYCHHS;
e NUM — nHOMED peiica;
e TYPE — Tum smitaka.
Hammcatu mporpamy, mo okpeMuMH (YHKIISIMH peati30Bye HACTYIIHI
i
e BBEICHHA 3 KiaBiaTypu maHux B MacuB AIR, mo ckmamaerscs 3 N
3minaux tumy AEROFLOT;
e BIOPSAKYBAHHS 3aIlHCIB 32 3pOCTaHHIM HOMEpY peficy;

e BUBE/CHHS HA €KpaH HOMEPIB PEUCIB 1 TUMIB JIITAKIB, 1[0 BUJICTIIN
B IyHKT IIPU3HAYCHHS, Ha3Ba SIKOTO CIIiBIIana 3 Ha3BOIO, BBEICHOO
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3 KJIaBiaTypH; SIKIIO TaKUX PEHCIB HEMae, TO BUBECTH BiIIOBITHE
[IOB1IOMJIEHHSL.

2. Buxonatu 3apnanss Ne2 3 momepenHboi JlabopaTopHoi podotu Ne3
BHUKOPHCTOBYIOUH AWHAMIYHE BUJIIJICHHS am'siTi (BapiaHt 14).

Bapianm 5
1. Omucatu crpykrypy 3 iMm’sim SKLAD, sika MiCTHTh HACTYIIHI TOJIS:
e NAME - na3ra ToBapy;
e TYPE — ogunuIg BUMipy TOBapy;
e QUANTITY — KiNBKICTh OJMHUIIb TOBAPY;
e COST — niHa OJIMHUII TOBAPY;
Hamnmcatu nporpamy, 1o okpeMuMu (GyHKIISIMU BUKOHYE HACTYITHI Jii:

e BBCICHHA 3 KiaBiaTypu nanux B mMacuB SHOP, mo ckimamaerbes 3
N 3miraux THIy SKLAD;

e BIIOpSAKYBAaHHS 3aITHCIB 32 Ha3BaMH TOBapy;

e BUBEJCHHS Ha eKpaH iHpopMalii mpo ToBap, HOro KiIbKICTh, IiHY
OVHUII Ta OOYMCIIEHY 3arajbHy CyMy Ha CKJIaJi, Ha3Ba SKOTO
BBOJIUTHCS 3 KJIaBiaTypW; SIKIIO Takoro HEMae, TO BHUBECTH
BIITOB1HE ITOBIIOMJIEHHS.

2. Buxonaru 3aBmanus Ne2 3 momepeansoi jgabopatopHoi podorn Ne3
BHKOPHCTOBYIOUH AWHAMIYHE BUIUICHHS Mam'siTi (BapiaHt 12).

BapiaHm 6
1. Omucatu crpykrypy 3 im’sim WORKER, sika MiCTUTh HACTYITHI MOJISL:

e NAME — mpizBumie Ta iHimiamm mpamiBHAKA;

e POS - nasBa nocauu;

¢ YEAR — pix npuifHATTS Ha poOOTY;

e MONTH - micsiiib IpUAHATTS HA POOOTY.

HanmcaTtu mporpamy, o okpeMuM# QyHKIIIMA BUKOHYE HACTYITHI Mii:

e BBeIeHHA 3 KiraBiaTypu nanux B MacuB TABL, mo ckiramaerses 3
N 3minanx Tumy WORKER;

e BIIOPSAKYBaHHS 3aMUCIB B a()aBiTHOMY HOPSIKY;

e BHUBCJCHHS Ha €KpaH MpI3BUIN MPAI[iBHUKIB, CTaX POOOTH SIKHX
NEpPEeBULIYyE 3HAYCHHS, BBEJCHE 3 KIABIaTypH; SKIIO TaKUX
MpaliBHUKIB HEMAE, TO BUBECTH BI/MOBIIHE ITOBIJOMIICHHSI.

2. Bukonatu 3aBaanus Ne2 3 monepeaHbol laboparopaoi podoru Ne3
BUKOPHCTOBYIOUH JMHAMIYHE BUJIIICHHS mam'siTi (BapiaHt 1).
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BapiaHnm 7
1. Omucatu crpykrypy 3 iMm’sim TRAIN, sika MICTUTH HACTYITHI MOJISL:
e NAZV — Ha3Ba NyHKTY NpU3HAYCHHS;
¢ NUMR — HOMEp moTsITY;
o DATE — nata BignpaBieHHS,
e TIME — 4ac BianpasieHHs.
Hamnmcatu nporpamy, 1o okpeMuMu (GyHKIISIMU BUKOHYE HACTYIIHI Jii:
e BBEJICHHS 3 KJIaBiaTypH JaHux B MacuB RASP, mo ckianaerscs 3
N 3minnux Ty TRAIN;
e BIOpSAAKYBaHHS 3amuciB 3a ajdaBiToM 3a Ha3BaMH ITyHKTiB
MIPU3HAYCHHS;
e BUBEJCHHS Ha €KpaH iH(pOpMAIil Npo Moi3/IH, IO BiANPaBISIOTHCS
ITiCJIsT BBEJICHOTO 3 KJIaBiaTypu JHS Ta 4Yacy; SIKIIO TaKUX IOI3[iB
HEeMae, TO BUBECTH BiATIOBiIHE ITOBiJOMJICHHSI.

2. Buxonatu 3apnansst Ne2 3 momepenHboi TabopaTopHoi podotu Ne3
BHUKOPHCTOBYIOUH AWHAMIYHE BUIUICHHS MaM'siTi (BapiaHt 2).

BapiaHm 8
1. Ommcatn crpykrypy 3 iMm’sim TIMETABLE, sika MicTUTh HacTymHi
TOJIS:
¢ NAZV — Ha3Ba IyHKTY MPU3HAYCHHS;
¢ NUMR — HOMEp T0i313;
e DATE — nara BiampaBieHHS,
e TIME — gac BiampaBneHHs.
HammcaTtu porpamy, 1o okpeMuM# QyHKIIIMA BUKOHYE HACTYITHI Mii:
e BBEICHHSA 3 KiaBiatypu naHux B macuB TRAIN, mo ckmagaerses 3
N 3minanx Tuny TIMETABLE;
e BIIOPSAKYBAHHS 3aITHCIB 3a JATOIO Ta YaCOM BiIIIPaBJICHHS NOi3/1a;
e BHBEICHHS Ha eKpaH iHpopMamii mpo moi3au, Mo HAMPABISIOTHCS
B IYHKT NPU3HAYEHHS, Ha3Ba SIKOIO BBEACHA 3 KJIaBiaTypH; SKIIO
TaKUX MO{3/11B HEMa€, TO BUBECTH BiATIOBIJHE ITOB1IOMJICHHSI.
2. Bukonaru 3aBnanus Ne2 3 monepeanboi jgabopatopHoi podoru Ne3
BUKOPHCTOBYIOYH AWHAMIYHE BH/IIICHHS nam'siTi (BapiaHt 13).
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Bapianm 9
1. Onucaru crpykrypy 3 iMm’sim TIMETABLE, sika MicTuTh HacTymHi
TIOJIS:
e NAZV — Ha3Ba NyHKTY NpU3HAYCHHS;
¢ NUMR — HOMEp m0i31a;
e DATE — nara BifnpaBicHHS;
e TIME — 4ac BianpasieHHs.
Hamnucatu nporpamy, 1m0 okpeMuMu (GyHKIISIMA BUKOHYE HACTYIIHI Jii:

e BBeJ/ICHHS 3 KiaBiaTtypu gaHux B MmacuB TRAIN, mo ckinangaerses 3
N crpyxryp tumy TIMETABLE;

e BIIOPSAKYBaHHS 3aIUCIB 32 HOMEPaMU TOI3/iB;

e BHBC/CHHS Ha CKpaH iH(OpMAIitO PO MOi3H, AaTa BiAIIPaBICHHS
SIKMX BBEJCHA 3 KJIaBiaTypW; SKIO0 TAaKUX IOI3MIB HEMAE, TO
BHBECTH BIJIOBIIHE [TOBIJOMJICHHS.

2. Buxonatu 3apnansst Ne2 3 momepenHboi TabopaTopHoi podotu Ne3
BHKOPHCTOBYIOUH AWHAMIYHE BU/IUICHHS MaMm'siTi (BapiaHt 3).

BapiaHnm 10
1. Omucaru crpykrypy 3 iM’sasm ITINERARY, sika MicTHTh HacTymHi
TIOJIS:
e FIRST — Ha3Ba mo4aTkoBOro MyHKTY MapIIpyTy;
e FINAL — Ha3Ba KiHIIEBOTO MYHKTY MapIIpPYTY;
e NUM — HOMED MapIIpyTy.
e DISTANCE - BiacTanb y KijloMeTpax.
HammcaTtu iporpamy, o okpeMuM# QyHKIIIMUA BUKOHYE HACTYITHI Mii:

e BBeJICHHS 3 KnaBiatypu nanux B macuB ROUT, 1o ckinaiaerses 3
N 3minanx Tuny ITINERARY;

e BIIOPSAAKYBaHHS 3aIMMCIB 3a CIaJaHHSAM Bi[ICTaHI y KITOMETpax;

e BHBEICHHSI Ha eKpaH iH(opMaIii Mpo MapIpyT, HOMEp SKOTO
BBEICHWN 3 KIaBiaTypW; SKIIO TaKUX MAapHIPYTiB HEMAE, TO
BUBECTH BIAITOBIHE ITOBIAOMIIECHHS.

2. Bukonaru 3aBnanus Ne2 3 nonepeanboi jgabopatopHoi podoru Ne3
BUKOPHCTOBYIOUH JAWHAMIYHE BH/IICHHS Mam'siTi (BapiaHt 8).

Bapianm 11

1. Onucaru crpykrypy 3 iM’sm ITINERARY, sika MicTuTh HacTymHi
TOJISL:
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e BEG — Ha3Ba noyaTKoBOro MyHKTY MapiipyTy;

e END - Ha3Ba KiHIEBOr0 IyHKTY MapuipyTy;
e NUM — HOMep mapuipyTy;
e DISTANCE — Biacranp y KiJloMeTpax.
Hanucatu nporpamy, 1m0 okpeMuM# (GyHKIISIMA BUKOHYE HACTYIIHI Jii:

e BBeJ/ICHHS 3 KiaBiatypu nanux B macuB ROUT, mo ckimanaetses 3
N 3minnux tumy ITINERARY;

e BIIOPSAKYBaHHS 3aITUCIB 33 HOMEPaMH MapIIPYTiB;

e BHUBEJCHHS Ha €KpaH iHQOpMaII0 TpoO MapuUIpyTH, sKi
MIOYMHAIOTHCS 200 3aKiHUYIOThCS B MYHKTI, Ha3Ba SIKOTO BBEJICHA 3
KJaBiaTypy; SIKIIO TaKUX MaplpyTiB HeMae, TO BHBECTH
BIJIIOBIHE TOBIIOMJIEHHS.

2. Buxonartu 3apnanss Ne2 3 momepenHboi JlabopaTopaoi podoru Ne3
BHUKOPHCTOBYIOUH AWHAMIYHE BU/IUICHHS MaM'siTi (BapiaHt 4).

BapiaHm 12
1. Omucatu crpykrypy 3 iMm’siMm NOTE, sika MiCTUTH HaCTYITHI MOJISL:
e NAME — mpizpuie, iM’s1;
e TEL — =HOMEp TEenedony;
e BDAY — nenp HapomkeHHs (MacuB i3 TPHOX YHCEN).
Hammcatu nporpamy, 1m0 okpeMuMu (GyHKIISIMH BUKOHYE HACTYIIHI Jii:

e BBemeHHA 3 KimaBiarypu nmaHnx B MacuB BLOCKNOTE, mo
cxinanaerbes 3 N 3minaux Trmy NOTE;

e  BIIOPSAKYBAaHHS 3aITUCIB 332 3POCTAHHAM JIAT JIHIB HAPOKCHHS,

e BHBEICHHS Ha eKpaH iHpopMaIii Ipo ojel, i JHI HAPOIKEHHS
MPUMAJA0Th HA MICSIlb, 3HAYCHHS SKOTO BBEACHO 3 KJIaBiaTypH;
SIKIIO TAKUX JIFOAEH HEMAa€, TO BUBECTH BIJIITOBIIHE ITOBIJOMIICHHS.

2. Bukonaru 3aBnanus Ne2 3 nornepeanboi gabopatopHoi podoru Ne3
BHKOPHCTOBYIOUH JAWHAMIYHE BUIIJICHHS ITaM'aTi (BapiaHT 6).

Bapianm 13
1. Onmcatu cTpykTypy 3 imM’sim ZNAK, sika MICTUTB HACTYIIHI TIOJIA:
e NAME — npi3Buiie, im’si;
e ZODIAC - 3nak 3o/iaky;
e BDAY — neHp HapomKeHHst (MacuB i3 TPHOX YUCEN).

Hanucatu nporpamy, 1m0 okpeMuM# (DyHKIIISIMA BUKOHYE HACTYIIHI JIii:
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e BBCICHHS 3 KiaBiaTypu JaHux B MacuB BOOK, 110 ckiamaeTbes 3
N 3minnux Tuy ZNAK;

e BIIOPSAKYBaHHS 3aITUCIB 32 CIaJJaHHIM JIaT HAPOJKEHHSI;

e BHUBEJCHHS Ha ekpaH iHdopmauii mpo JIOAUHY, YWE TPI3BHUILE
BBEICHE 3 KJIABIaTypH; SIKIIO TAaKHUX JIIOJEH HEMae, TO BUBECTH
BIJIIIOBIAHE ITOBIIOMJIEHHS.

2. Buxonatu 3apnansst Ne2 3 momnepenHboi JlabopaTtopaoi podotu Ne3
BHUKOPHCTOBYIOUH AWHAMIYHE BU/JICHHS nam'siTi (BapiaHt 11).

Bapianm 14
1. Omucatu crpykrypy 3 iM’sim ABITURIENT, sika MicTHTh HAcCTyITHI
TIOJIS:
e NAME — npi3Buie, iHimianm;
e GENDER - crats;
e SPEC - na3Ba creniajbHOCTI;
e EXAM — pe3ynbraTsl BCTYITHHX ICIIUTIB 3 TPHOX MPEIMETIB (MacHB
3 TPHOX EJIEMEHTIB).
Hammcatu nporpamy, 1mo okpeMuMu (GyHKIISIMH BUKOHYE HACTYIIHI Jii:

e BBCICHHJA 3 KiaBiaTypu naHux B MacuB ABIT, mo ckmamaetbes 3 N
3minHuX TUIy ABITURIENT;

e BIIOPSAAKYBAHHS 3aITHCIB 32 andaBiToM;

e BHUBEJCHHS Ha €KpaH MPI3BHII Ta Ha3B CHELiaJIbHOCTEH IUIS BCIX
abiTypieHTIB, 0 HaOpanu NpoXigHW Oal, SIKMH BU3HAYAETHCS
KOpPHCTYBaueM TIPOTpaMy; SIKIIO TAaKUX CTYJACHTIB HEMae, TO
BUBECTH BiIITOBiHE TTOBIOMIIECHHS.

2. Bukonaru 3aBmants Ne2 3 mornepeanboi gabopatopHoi podoru Ne3
BHUKOPHCTOBYIOUHM IWHAMIYHE BUIIUICHHS MaM'aTi (BapiaHT 15).

Bapianm 15
1. Onmcatu cTpykTypy 3 iMm’ssMm TOV AR, sika MiCTHTH HACTYIIHI OIS
o NAME — na3Ba ToBapy;
e TYPE — oguHUIISI BUMipY TOBapYy;
e SORT - copr ToBapy;
e QUANTITY — KiNbKiCTh OJJMHHIIb TOBAPY;
e COST — uiHa ouHUIII TOBapYy;
Hanucatu nporpamy, 1o okpeMuMu (GyHKIIISIMA BUKOHYE HACTYIIHI JIii:
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e BBCICHHA 3 KiaBiaTypu nanux B MacuB SHOP, mio ckimamaetrses 3
N 3minnux Tumy TOVAR;

®  BIIOPAAKYBAHHA 3aIlMCIB 3a CllaiaHHAM KUIBKOCTI OJUHUILBL TOBApYy;

e BUBEJCHHs Ha eKpaH iHpopMalii mpo ToBap, HOro KUIbKICTh, LiHY
OJMHUIII Ta OOYHCIIEHY 3arajibHy CyMy Ha CKJIafli; Ha3Ba TOBapy
BBOJIWUTHCS 3 KIABiaTypH, SKIIO HOro HEMae, TO BHBECTU
BIJIIIOBIJHE ITOBIIOMJICHHS.

2. Buxonatu 3apnanss Ne2 3 momepenHboi JlabopaTtoproi podoru Ne3
BUKOPHCTOBYIOUH JAWHAMIYHE BH/IIICHHS MaM'sTi (BapiaT 9).

JTabopamopHa po6oma Ne5
"Pob6oma 3 ¢hatinamu. O6pobka mexkcmoeoi iHghopmauii.”

Mema : HaBUWTHCS CKJIQJATH TpOrpamMH Uil podotu 3 daiinamu
3aJlaHoi CTPYKTYPH Ta BUKOHAHHS 00pOOKH TeKCTOBOI iH(opMarii.

3agoanna:

B 3a60anni Nel HeoOXinHO HamKcaTH MPOTrpaMy, sika BUKOHYE BKa3aHi
onepanii (KoXXHy omepanito Oo(QOPMHUTH OKpeMolo  (YHKII€0) 3
iH(OpMaIIi€ro, 0 3HAXOAUTHCI Y TEKCTOBOMY (aiii input.txt 1 3ammicye Bci
pe3ynpTaTé poOoTH Iporpamu y daiin output.txt. Ckiacti 6JI0K-cXxeMy Ui
ITOPUTMY PO3B’SI3KY 3a1adi.

Bximauit daiin : input.txt

Buxignuii daiin : output.txt

B 3a60anni Ne2 meobximHo opranizyBaTH (aill JaHMX 3 BKa3aHOIO
HIDKYE CTPYKTYPOIO Ta Tiepen0adnTh (HyHKI1, SKi JO3BOJSIIOTH :

e KOPUTYBAaHHS OOpPAHOTO 3amHCy Qaiiy;

e TIOIIYK iH(OpMAIIii 32 PI3HUMHU MTOJSIMH;
e IOJaBaHHS 3aIMMCIB Y KiHEeNb 0a3H JaHUX;
e BrTyYeHHA iH(popMarii 3 6a3u JaHuX.

Bapianm 1

1. HancaTtu nporpamy, sika KOIIIOE BMICT BXiJHOTO (aiiia y BUXITHHNA
¢aiin; migpaxoBye KiJbKICTh uHcenl y TekcTi (He uudp, a came uywmcen);
BUIISIE BCI CIIOBA, LIO CKIAAAIOTHCS TUIBKU 3 JIATHHCHKHUX JITEP; BHIAISE
KO)KHE JIPYTe CJIOBO.

2. Ctpykrypa 3 iM’sim SKLAD, sika MICTUTh HACTYITHI MOJISL:
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¢ NAME - Ha3Ba ToBapy;

e TYPE — opunuIg BUMipy TOBapy;
e QUANTITY — KiNBKICTh OJMHUIIb TOBAPY;,
e COST — niHa OJMHUII TOBAPY;

BapiaHm 2
1. HanmcaTtn nporpamy, sika KOIIIOE BMICT BXiJHOTO (aiiia y BUXiTHUNA
(haiir; migpaxoBye KUTBKICTh CIIIB Y TEKCTi, SKi IMOYUHAIOTHCS 3 TOJOCHOL
JITepH; 3HAXOAUTD BCIi CIIOBA, SIKI MICTATHh HEMApHY KUIBKICTh ITPUTOIOCHUX
JIiTEep; BUAAJISIE BCI YHMCIIA 3 TEKCTY.
2. Ctpykrypa 3 iMm’ssm ABITURIENT, sika MicTUTh HaCTYITHI TIOJIS:
e NAME — npi3Buie, iHimianm;
e GENDER - crats;
e SPEC — wnHa3Ba crieliajabHOCTi;
e EXAM — pe3ynbraTsl BCTYITHHX ICIIUTIB 3 TPHOX MPEIMETIB (MacHB
3 TPHOX EJIEMEHTIB).

BapiaHnm 3
1. Hamwmcatm mporpamy, sKka KOMifO€ BMICT BXifgHOro (aima y
BUXIJHMH; 1HBEPTYE pSJIOK, IOJAIOYM HOTr0 y 3BOPOTHOMY BHIJIAMI;
TTiAPaxoBye KUJIBKICTh YNCEN Y TEKCTi; BUNANISE BCI CIOBA, IO TIOYMHAIOTHCS
3 TOJIOCHHX JITEP.
2. Ctpyktypa 3 iMm’sism TOVAR, sika MiCTUTh HaCTYIHI TOJS:
¢ NAME - na3Ba ToBapy;
e TYPE — oguHUIISI BUMipY TOBapy;
e SORT - copr ToBapy;
e QUANTITY — KiNbKiCTh OJJUHHIIb TOBAPY;
e COST — uiHa ouHUIII TOBapYy;

BapiaHm 4

1. Hamnwmcatu mporpamy, ska KOMiFOe BMICT BXifHOro (aiinma y
BUXIJHUH, 3aMiHIOE BCl BENIMKI JITEPH, MO0 BXOIATH [0 TEKCTy Ha
BiAnoBigHI Maui; BW3HAYac HAWIOBIIE CIIOBO, BHMIAJIAC BCi CJIOBa, IO
MICTSATh HEMAPHY KIbKICTh MPUTOJIOCHUX JIITEP.
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2. Crpykrypa 3 im’sim ITINERARY, sika MiCTUTh HACTYITHI MOJISL:

e FIRST — Ha3Ba 1o4aTKkoBOro MyHKTY MaplIpyTy;
e FINAL — Ha3Ba KiHIIEBOTO MYHKTY MapILIpYTY;

e NUM — HOMEp MapIpyTy.

e DISTANCE — Biacrasb y KiJloMeTpax.

Bapianm 5
1. Hanwmcatm mporpamy, ska KOMiIOe BMICT BXifHOro (aima y
BUXIJHMH; MiJpaxoBye KiJbKICTh CIiB, SKI MalOTh HENapHY JOBXKHHY;
BHBOJIUTH Ha €KPaH YacTOTY BXOPKEHHS KOXKHOI JIITEPH Y TEKCTi; TepeBipsie
MIPaBUIIBHICTh PO3TAIlyBaHHS KPYIJIMX JTY>KOK y TEKCTi; BHIAJS€ BCl MapHi
YHcIa 3 TEKCTY.
2. Ctpykrypa 3 iMm’ssMm ABONENT, sika MiCTUTh HACTYITHI ITOJIS:
e NAME — mpi3Burmie aboHeHTa;
e INIT — inimianu aboHeHTa;
¢ NOMER — nomep tenedony;
e ADRESS - nomammss anmpeca.

BapiaHm 6
1. Hamwmcatm mporpamy, ska KOMiIO€ BMICT BXigHOTO (aiima y
BUXIiJHUH; TIepeBipsi€, UM CMIBIAAE KUTBKICTh BIAKPUTHX 1 3aKPUTHUX JTyKOK
Y BBEIOCHOMY PAAKY (HEPEBIpUTH Ui KPYIIHMX Ta KBaJAPATHHUX [Y)KOK);
3HaXOAUTH HAaHJIOBILE CIIOBO; BUIAIISIE BCI CIIOBA, 10 CKIAJAIOTHCS TLIBKH 3
JIATHHCBKUX JITEP.
2. Crpykrypa 3 im’ssm AEROFLOT, sika MicTUTb HAaCTYIHI ITOJIS:
e NAZV — Ha3Ba MyHKTY IpU3HAYCHHST,
¢ NUMR — sHOMED miTaKa;
e TYPE — Tun nitaxa;
e TIME — gac BiampaBneHHs.

Bapianm 7
1. Hamnwmcatu mporpamy, sika KOMiFOe BMICT BXifHOro aiina y
BUXIJHUH; MiJPaxoBye KUIBKICTb CIIIB HEMapHOI OBXHHH; 3aMiHIOE BCi
CJIOBA, 3aMKCaHI KUPUITUIICIO HA aHAJIOTIYHI, 3alMcaHi JaTHHULE (00poOKa
— obrobka); Bumanse Bci cmoBa, SKi MOYMHAIOTHCS 1 3aKiHUYIOTHCSA Ha
TOJIOCHY JIiTEpy.

2. Ctpykrypa 3 im’ssMm ABONENT, sika MiCTHTh HACTYIHI MOJIS:
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e NAME — npi3Buiie Ta iHiI[iaJd KOPUCTYBa4Ya MEPEXi;
e LOGIN — 001iKOBHIA 3aITHC;

e PASSWORD — napois;

e TYPE — Tum 00J1iKOBOTO 3aITHCY;

o DATE — pik Ta Micsilib IPUHAHSTTS HA pOOOTY;

Bapianm 8
1. Hanwmcatm mporpamy, sika KOMifOe BMICT BXifHOro aiina y
BUXIJHUH; MiIPaxoBye KUIBKICTh PI3HUX CIIiB, IO BXOIATH JIO 33JaHOTO
TEKCTY; BU3HAYa€ KUTBbKICTh BUKOPHUCTAaHUX CHMBOJIB; BUJAJISE BCi CIIOBA,
110 MalOTh MTOABOEH] JIITEPH.
2. Ctpykrypa 3 iMm’ssm STUDENT, sika MiCTHTh HACTYIIHI ITOJIS:
e NAME — npi3Buiie Ta iHimiammy;
e DATABIRTH — nata HapomKeHHS;
e GROUP - nomep rpymu;
e SES-— ycnimHiCT 3 I'SITH TIPeMETIB (MAcHB 3 I’ SITH E€IEMEHTIB).

BapiaHm 9
1. Hamwmcatm mporpamy, sKka KOMiIOe BMICT BXifgHOTO (aima y
BUIX1THUH; TiIPaxOBY€E KUTBKICTh CIIiB y TEKCTi;, BUALISE CIIOBO, IO MICTHTh
HaMOUIBITy KiJIBKICTh TOJIOCHHUX JITEpP; BHUAAISE 3 TEKCTy BCI HEMOTpiOHI
mpooiny.
2. Ctpykrypa 3 im’sitm NOTE, sika MicTUTB HaCTYIHI TOJS:
e NAME — mpizBue, im’s;
e TEL — mectu3nauHmii HOMEp Tele(oHy;
e BDAY — nenr HapomkeHHs (MacHB i3 TPHOX YHCEIN).

Bapianm 10

1. Hammcatu mnporpamy, ska KOIIIO€ BMICT BXigHOro (haitma y
BUXI1IHUH; MiIPaxoBYe KUTBKICTh PO3AUTOBHX 3HAKIB Y TEKCTi; BUBOIUTH BCl
CIIOBa, 10 MAIOTh MapHY KUTBKICTB JITEp; MiHA€ MiCIIMHU TIEPITy i OCTAHHIO
JITEpH KOYKHOTO CIIOBA.

2. Ctpykrypa 3 im’sim DETAL, sika MICTUTh HACTYITHI MOJISL:

¢ NAME - nasBa ngeraii;
e SORT - copt BupoOy;
e DATE — nata BUTOTOBJICHHS (MacCHB i3 TPbOX YHCEIN).
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e QUANT — KimbKiCTb;
e COST — nina oguHuL.

Bapianm 11

1. Hanwmcatm mporpamy, ska KOMiFOe BMICT BXifHOro (aiina y
BUXIJIHUM; TiIpaxoBye KUIBbKICThP IHM(pP y TEKCTi; BU3HAYAE CIIOBA, IO
MIOYMHAIOTHCS 3 PUTOJIOCHHX JIITEP; 3HUILYE BCi CJIOBA, SIKI MOYMHAIOTHCS 1
3aKIHYYIOTBCS 32 OJIHY # TY X JIiTEpY.

2. Ctpykrypa 3 iM’sisMm TOVAR, sika MiCTUTh HACTYITHI TTOJIS:
¢ NAME - na3Ba ToBapy;
e TYPE — ogunui BUMipy TOBapy;
e SORT — copr ToBapy;
e QUANTITY — KiNBKICTh OJWHUIIb TOBAPY;
e COST — niHa OAWHUII TOBAPY;

BapiaHm 12

1. Hamwmcatm mporpamy, ska KOMifOe BMICT BXifgHOrO (aima y
BHXIJHHH; TTiAPaxoBye KiAbKICTh BEIUKHUX JITEP y TEKCTi; BU3HAYAE CIIOBA,
o0 MaloTh HAaHMEHIIy KITBKICTh JITEp, BHAANS€ BCI CIOBa, IO
MIOYMHAIOTHCS 3 MAJIO] JTEpH.

2. Crpykrypa 3 iMm’sim TRAIN, sika MiCTUTh HACTYIIHI TOJS:

e NAZV — Ha3Ba MyHKTY IpHU3HAYCHHS,
¢ NUMR — sHOMEp T0i313;

e DATE — nara BiampaBieHHS,

e TIME — gac BiampaBneHHs.

Bapianm 13

1. Hamnwmcatu mporpamy, ska KOMiFOe BMICT BXifHOro (aiima y
BUXIIHUH; TiAPaxoBye KUIBKICTH CINiB, SIKI MICTSATh OJHAKOBY KUIBKIiCTh
TOJIOCHHX 1 NPUTOJIOCHUX JITep; BH3HAYAa€ HAWIOBIIE CIIOBO; BHAAISAE 3
TEKCTY BCI CJIOBA-TIATIHAPOMHL. .

2. Ctpykrypa 3 im’sim SKLAD, sika MICTUTh HACTYITHI MOJISL:

o NAME — na3Ba ToBapy;

e TYPE — oagunuI BUMipy TOBapy;
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e QUANTITY — KiNBbKICTh OJMHUIIb TOBAPY;

e COST — niHa OJMHHUII TOBAPY;

Bapianm 14
1. Hanwmcatm mporpamy, ska KOMiFOe BMICT BXifHOro (aiina y
BUXIJIHUI; BUBOIUTh Ha CKpaH BCI CHUMBOJH, SKi PO3TAIIOBAaHI IiCIsI
HEPILIOro CUMBOIY ,,:”’; MiJPaXOBYE KUIBKICTh PEYEHB, IIO MICTATH HENApHY
KUIBKICTB CJiB; BUIAJISIE 3 TEKCTY BCI CIIOBA, SIKI PO3TAILIOBaHI ITiCIIS KOM.
2. Ctpykrypa 3 iM’sim ITINERARY, sika MiCTUTH HACTYITHI MOJISL:
e FIRST — Ha3Ba mo4aTkoBOro MyHKTY MapuipyTy;
e FINAL — Ha3Ba KiHIIEBOTO MYHKTY MapIIpPyTY;
e NUM — HOMEp MapIpyTy.
e DISTANCE - Bincrass y KiJloMeTpax.

BapiaHm 15
1. Hanwmcatm mporpamy, ska KOMifOe BMICT BXifHOrOo (aiima y
BUXIJHMH; MiJpaxoBye KiJbKICTh CIIB Yy TEKCTi, SKi 3aKiHUYIOTbCS Ha
TOJIOCHY JIITepy; 3HAXOAWTh BCI CIIOBA, JOBKMHA SIKMX MEHINA I1°SITH
CHMBOJIiB; BUJIAJISIE BCI CITOBA, SIKi MIiCTATh X04a O OJHY JIATHHCHKY JITEpY.
2. Ctpykrypa 3 iMm’ssM TRAIN, sika MiCTUTh HACTYIIHI TOJIS:
¢ NAZV — Ha3Ba IMyHKTY NpU3HAYCHHS;
¢ NUMR — HOMEp moi3na;
e DATE — nara BiampasieHHS,
e TIME — gac BiampaBneHHs.

3adayi Ha cknadaHHs e¢heKmueHUX anz2opummie
Kpamie miaroroBieHi CTyIeHTH MOXYTh OOMpaTH (32 Y3TOMIKCHHSIM 3
BHKJIAJa4eM) 3a/1a4i 3 TAHOTO PO3JAiTY 3aMiCTh THX, IO MPOIIOHYIOTHCS IS
OCHOBHOI TPy CTyIEHTIB. 3aBHaHHA 3TPYNOBaHI 3a BiIIOBIIHUME
HOMepaMu JabopaTopHUX poOiT mepmioro cemectpy - Nel, No3 ta Ne5, ta
BiAmoBimaroTh 11X Tematuii. Jleski 3 1mx 3amady, abo ix ememMeHTH
MIPOTIOHYBAJIUCS HA Pi3HHUX ONIMITiagaX 3 MPOrpaMyBaHHS.

JI.1.1. Ha mommui 3aaHO KOOPIMHATH IBOX TPOTHJICKHHX BEPIIHH
kBajpaTa. HeoOXi1HO 3HAWTH KOOPAMHATH JBOX I1HIIUX HOrO BEpIIMH, SKIIO
CTOPOHM KBaJpaTa MapajieibHi OCsIM KOOPANHAT.
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N.1.2. Cxnacté mporpamy CKOpOYeHHs apoby Buay W , me m, n, -
n

HaTypaibHi qucia.
J1.1.3. 3agano 1Ba minux yucna a i b, npudoOMy a He JOpiBHIOE b. 3HAWTH
cepell HUX MeEHIIe, He BUKOPUCTOBYIOYM OIEpaTopiB BHOOPY, YMOBHHX
orneparopiB, IUKIIB. J|03BONSETHCS BUKOPUCTOBYBATH TUTBKH apu(pMeTHUYHI
oreparii.

J1.1.4. Ha inTepBaini [1000;9999] 3HaiiTi BCi MpOCTi YKCIa ISl KOXKHOTO 3
SKMX CyMa Iepiioi Ta Jpyroi mudpu piBHa CyMi TPeThOi Ta UYETBEPTOl
mudpu.

J1.1.5. JhomuHa mifHIMA€ETBCS MO CXOMax, CTYNMAal4d Ha HACTYIHY
CXOIMHKY, a00 TepecTpuOylouM 4Yepe3 OIHy YW JBi CXOAWHKH. 3HAiTH,
CKIJIbKOMa CII0CO0aMH BOHA 3MOXE MiTHATHCS Ha N-y CXOOUHKY. MacuBiB
HE BUKOPHCTOBYBATH.

J1.1.6. TlepecraButn umdpu umcaa N Tak, o0 oJepKaTH HaHOLNbII
MOXJIMBE 4YHCJIO, BHBECTH HOro Ha ekpaH. PeamizyBatu anroput™ 0e3
BUKOPUCTAHHS MACHBIB.

J1.1.7. 3naiiti BCi TphOX3HAYHI YMCIIA, PiBHI CyMi (haKTOpiaNiB CBOIX LUD.

J1.1.8. Hexaii A;..Ay - TOCHIOBHICTh IiiMX uncen. Ilo3HAYUMO
MAKCUMATbHUU Ta MIHIMAIbHUY €TIeMEHTH i€l MOCIIIOBHOCTI SIK /Max Ta
min BimnoBigHO. OOYHCINMO CyMy SIIEMEHTIB IIi€i MOCTHimOBHOCTI S = Aj +
A, + ... An. 3aMiHIMO KOXHHH €JIEMEHT TOCTIIOBHOCTI Ha Pi3HUIO S Ta
nsoro enemenra: A; = S - A;. Taky aito mosropumo K pasiB. Hammcatu
mporpamy, sika 3a IMOCIiJOBHICTIO A (BBOIUTHCS 3 KIIABiaTypH), OTPHMAHOO
B pe3ynbTari K-KpaTHOTO IOBTOPEHHS i€l orepamii 0O0YHCIIoE Pi3HHUITI0
max - min. MacHBiB He BUKOPUCTOBYBATH.

J1.11.9. B «xBaagparuiii moriii
po3mipom NxN KIIITHHOK BHUpPi3aHO
OBl KITHHKA 3 KOOpIMHATAMHU
A E| A(X1,Y1), B(X2,Y2). Busnauntu um
MOJXKHA TIOBHICTIO MIOKPUTH
JoIIeYKamMu  po3Mipom 1x2  Bci
B [ 1] KIITHHKE  omkd.  KoopauHati
BUPI3aHUX KIITHHOK BBOIATHCA 3
KJIaBiaTypHu. Macusu HE
BUKOPHCTOBYBAaTH
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N.1.10. HagpykyBatu Bei upcna Bix 1 1o N? y Burmsiai KBagpaTHOi TabmuLi
posmipom NxN, po3TamiyBaBIIM IX 3a HACTYIIHOIO CXeMOK0 0e3
BUKOPUCTaHHSI MACHUBY :

1 3 6 10

2 5 9 13

4 8 12 15

7 11 14 16

J1.1.11. Kiienr Oanka 3a0yB 4orupusHaunuii mudp cBoro ceiida, ame
nam'siTaB, o Ued mudp - mpocte 4ucio, Ao0yToK ioro mudp piBHuil N.
Slka HaWiMEHINIa KUTBKICTH crpo0 rapaHTye KoMy Bimkpurrs ceiidy. Ha
eKpaH BHBECTH  BCi  HeoOXigHi  crmpoOM  Ta  iX  KUIBKICTb.
J1.1.12. O0UUCINTH KiNBKICTh YHCEN B CUCTEMI YHCIIEHHS 3 OCHOBOIO K|, AKi
MicTaTh < N 3HaKiB, TaKWX, IO X 3amWC HE MICTHTh JBOX TIPS
po3mimenux HymiB. Yucma N 1 K BBOIATBCSA 3 KiIaBiaTypu. MacuBiB He
BHUKOPHCTOBYBATH.

J1.3.1. YV wmacuBi A[1.N] xoxuuit enement pisuuii 0,1,2 abo 3. He
BHUKOPHCTOBYIOUH JIO/IATKOBOI TaOJMIIi, TEpECTaBUTH €JIEMEHTH MaCHBY Tak,
mo0 CroYaTKy pO3TAIlIOBYBAIMCH YCi TPiiKM, MOTIM JBIHKH, OIWMHMIL,
Bpemri, BCi Hym. Yucno N Ta BCl €IEMEHTH MAacHUBY BBOISTHCS 3
KJaBiaTypu.

J1.3.2. JTano psinok (BBOAUTHCS 3 KJIaBiaTypH), IO MICTUTh LIIAX 10 (aiina
abo Karajory, 3amMcaHuil 3a 3romamu, npuiHATHMH B MS DOS.
[eperBopuTH DaHUH PAIOK TAKUM YHHOM, 00 BiH MiCTHB NIISIX B (hopMmaTi
OC Unix.

J1.3.3. Cknactn ¢yHKUiIO Ui MiAPAXYHKY KIIBKOCTI DI3HUX 4YHCEN Y
MAacCHBI, 110 MiCTUTh /N eJIEMEHTIB.

J1.3.4. TlaniHapoMoM Ha3UBAEThCS CUMETPUYHHN DPSIOK, SKUI OJHAKOBO
YUTAEThCS SIK 3I1iBa HANpaBoO, TakK i crpaBa HaiuiBo. lloTpiOHO Hammcatn
¢byHKIiTO, sika OyIe BU3HAYATH, YU € BBEJICHUHN PSAIOK MaJliHAPOMOM.

J1.3.5. KopucryBauy, 1o 3apeectpyBaBcsi Ha FTP-cepBepi it oTpuMaHHsS
JIocTyIy 1o ¢aiiniB Ha HboMY TOTpiOHO HaOpaTtu B FTP-Opaysepi komanIy
Buridy: ftp://morin:mapons@anpeca_cepeepa. Hammcatun mporpamy, sxa 3
BBEJICHOT'O Ps/IKa BUIUISIE JIOTiH, mapoib, aapecy FTP-cepsepa i apykye 1o
iH(OpMAIIifO HA eKpaH.

@opmam 8XIOHUX OAHUX :

ftp://username: parol @ftp.server.ua

Dopmam GUXIOHUX OAHUX .
Anpeca cepBepa: ftp.server.ua
JloriH: username

[Maposs: parol


ftp://����:������@������_�������.
ftp://username:parol@ftp.server.ua
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J1.3.6. Mano irpoBe moine po3mipoMm MxN KIITHHOK. Y BepXHiil JiBiit
KITHHII (KJIITHHKA CTapTy) 3HAXOAUTHCS (ilika. Y HIKHBOMY NPaBOMY
KYTKY 3HaXOIUTHCs KIITHHKa (iHilry. DIlKy N03BONSAETHCS PyXaTH BHH3
abo BIpaBo Ha OyIb-SKy KUIBKICTh KIITHHOK. Hammcatu mporpamy, sika 3a
yuciaamu M i N Oyne OOYMCITIOBATH KUTBKICTh IDISAXIB, SIKUMH MOXXHA
nepeMicTuTH (ilIKy 3 KIITHHKU CTapTy B KINITHHKY ¢iHimy. s npukiany,
300paxkeHoro Ha MaroHKy (M=2, N=4) pixnoBiap 4.

J1.3.7. 3a 3aganumMu KOOpMHATAMYU BEPIIMH MHOTOKYTHHKA MIEPEBIPUTH, UM
€ BiH onmykJiuM. KiJIbKiCTh BEPIINH Ta KOOPJMHATH BBOISTHCS 3 KIIaBiaTypH.
Ilpumimrka : KOOpPIWHATHA BEPIIUH HE OOOB'I3KOBO BIIOPSAKOBAHI 3a
TTOPSIIKOM O0XOJTy.

J1.3.8. 3amano uine gomatee umcino N (N<1000000000). 3amucatu 1e
YHCIIO CIIOBAMH Y BUIIIA/I PSIIKOBOT BETWYHHH.

Hanpuxnao : 1024 - Tucsiua nBaausATh YOTUPH

2 - nBa.

J1.3.9. Hamucatu ¢yHKUi0, sika Oyae OOYMCIIOBATH BH3HAYHHUK MATPHII
A[NXN]. Ilepexb6aunTH MOXJIMBICT BBEICHHS €JIEMEHTIB MATpHLi 3
KJIaBiaTypH Ta MOXITHBICTb 3aTIOBHEHHS MATPHLI BUIIaJKOBUMH YHACIAMH.
J1.3.10. MariyauM KBaJpaTOM MOPSIKY /N HA3HBAEThCS TAKE PO3TAIYBAHHS
nimx gucen y matpumi NxXN, IO CyMH €IEMEHTIB y KOXXHOMY PSJIKY,
KO)KHOMY CTOBIII 1 IBOX JiarOHASX CIiBManaroTh. CKIacTu QyHKIIIO s

no0yJIoBH MaridsHoro ksaapary mopsaky N (N - HemapHe 49mCIo),
BHKOPHCTOBYIOUH uncia Bizx 1 10 N? . Uucno N BBOMUTHCS 3 KIABiaTypH.

8 1 6

3 5 7

4 9 2

J1.3.11. Hanucaru nporpamy, sika Oyme obuuciroBatd Bci uudpu n! npu
n<100.

N.3.12. Cxmactu nporpamy, sika 6yae oGuncmoBaTy 3uadenss 2% — 1 3i
30epeKeHHSIM BCiX 1.

J1.5.1. [Tano TekcroBmii (aiiil, B IKOMY MICTATBCS Pi3Hi CJIOBA JIOBKHHOIO
Bil OJHOrO Ta OUIbIIE CHUMBOJIB, BiJJOKPEMJICHI JOBIJIBHUM YHCIOM
npo6iniB. [loOyayBaTd YacTOTHHMH CIOBHHMK CIIiB TEKCTy Yy BUIIISII
MiJICYMKOBOI  TaONMI 3 JBOX KOJOHOK, BKAa3aBILNHM, CKIIBKA pa3iB
3YCTPIYa€ETHCS KOXKHE 13 CIIIB TEKCTY.
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J1.5.2. Jlano oaiin, B ssIKOMy 3ycTpiuaroThCs Terd <i> Ta </i>. 3amiHuATH
KO)KHE BXOIDKEHHs "<i>" Ha "<kypcuB>", a KO)XKHE BXO/DKEHHs "</i>" Ha
"<KkiHelp KypcuBy>".

Ipumimka : B mporpami mnepemnbaunTH, 1o Jitepa "i" Moxe OyTH SK
MaJIol, Tak 1 Benukoro. Bximui maHi 3umryrorcs 3 ¢aima LABS 1.TXT i
3anucyroThes y ¢aitn LABS 1.0UT.

J1.5.3. YV npsmokytHuky posmipom MxN, po30UTOMy Ha OJMHHYHI
KJIITUHKHA MiCTHThCs ""3MiliKka" (HerepepBHa JlaMaHa JIiHisl HIMPUHOIO B OIHY
KIITHHKY, sKa MOXe 3ruHathcs jwme Ha 90 rpamyciB). "3wmilika" Moxe
YTBOPIOBATH 3aMKHYTHH a00 pO3IMKHYTHH KOHTyp. "3Miiika" cebe He
TIEpEeTHHAE 1 HiJIe HE JOTUKAEThCA PI3HUMHU 4YacTHHKaMH. [Hopmamis mpo
posramryBaHHS "3Milikn" 3amaerecs Matpunelo A [N;M]. 3HaueHHs
Ali;j]==1, sxwo xmituHKa Hanexuth "3Midmi" i A[i,j]==0, skmo He
HaJIeKUTh. 3HaueHHs1 M, N Ta Matpuus 3uuryetses 3 ¢aiina LABS 2. TXT,
a pe3ynpTaTy 3anucytothes y daiin LABS 2.0UT. Busnauutu, un yrBoproe
"3Miika" 3aMKHYTHH KOHTYD.

Tpuxnao exionoeo gatina:

616

1111110001111100

1000011111000100

1110000000000111

00100000000000012

0010111111111111

0011100000000000

Tpuxnao suxionoeo ¢aiina:

3MiiiKa yTBOPIOE 3aMKHYTHI KOHTYD.

J1.5.4. 'V npsMokyTHHKY pO3MipoM
MxN, po3butomMy Ha OJWHWYHI
KITI THHKA MiCTSTBCS "KyTukn'.
"Kytuk" - cMmyxka TOBImHHOIWO |
KITIITHHKY, 3iTHyTa y TOBUTEHOMY MiCITi
Ha 90 rtpaxmyciB. "Kyruku" Hime He
HAKJIaJAar0ThCA 1 HiJle HE JOTHKAIOTHCS.
Indopmaniss  mpo  po3TanryBaHHS
KYTHKIB 33[1a€ThCsl MPSIMOKYTHOIO MaTpuiero A[N;M]. 3nauenns Ali;j]==
O3HA4ae, 110 KIITHHKA HAJICKUTD JACSIKOMY KYTUKY, a A[i;j]==0 o3Hauae, 1110
KJIITHHKA He HAJICKUTh KYTUKY. BxigHi nani M, N, Matpuns A 34UTYIOThCS
3 ¢aitna LABS 3.TXT. Hammcatu mnporpamy, sika BH3HAYa€ KiJbKICTh
KyTHKiB. Pe3ynbratu 3anucaru y ¢aitn LABS 3 OUT.
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Ipuxnao exionoeo gaiina :
812
000011101000
011010001011
010010101001
010010101000
000010101111
000010100000
000010111011
000010000001
Tpuxnao euxionoeo ¢gaiina:
Bcroro 6 kyTHKiB.

J1.5.5. Opranizysatu Qaiin 6a3u gaHux Ha BigbHY Temy (im's ¢aitna -
LAB5_5.DAT). [lepenbauntu MOXIUBICTh penaryBanus inpopmanii B BJ1.
OpranizyBaTy nomyk iHdopmarii 3a KiTbKoMa HOJISIMH.

J1.5.6. [lano psaok, IO CKIANA€Thes i3 CHiB, PO3IIICHHX MPOOIIOM.
Hammcatn mporpamy, mo 3Humrye 3aiiBi mpoOimn. [IpoOinm BBakaeTbes
3aliBUM, SIKIO BiH CTOITh HA IOYATKy psKa, CTOITh B KiHII psaka, abo
cmigye 3a mpoOutoM. Psnok 3umtyerbess 3 aiima LABS 6.TXT, a
pe3ynbTaTi 3anucytothes y daiin LABS 6.0UT.

JI.5.7. 'V (aiini 3naxomuthes TekcT mporpamu Ha MoBi Ci. IlorpiGHO
HaIWCaTH IPOrpamy, 1o Oyze BUIAIATH KOMEHTapi B TEKCTi mporpamu. Sk
BiJIOMO, KOMEHTAp - II¢ TIOCITiJOBHICTh CHMBOIIIB, SIKi 3HAXOIATHCS MiXk "/*"
i "*/". KomeHtap Moke OyTH OaraTopsiIKOBUM, TOOTO ITOYMHATUCS B
OJTHOMY PSIKY, a 3aKiHIyBaTHCS B IHIIOMY PAAKY. BXimHi HaHi HEOOXiTHO
mpountatd 3 Qaitma LABS 7.TXT, a pe3ympraTé 3ammcata y ¢aiin
LAB5_7.0UT.

J1.5.8. Hamumrite mporpamy, 1o 3AiMCHIOE MEPEHECEHHS 3aHATO JOBIHX
psankiB. CioBa po30uBaTH HE MOXHa (CIIOBO, SIKE HE MOXKHA PO3MICTHTH,
BapTO MEPEHECTH IIJIKOM Ha HOBUH paAnok). lllupuna psaka mopisHioe 80.
Bxigni mani mpoumtatn 3 ¢aitma LABS 8. TXT, pesynpraTé 3amucaTél y
¢aiin LABS_8.0UT.

J1.5.9. 3amano mabmoH 3 KpyrmX OYKOK i 3HaKiB 3amutaHHs. [1oTpiGHO
BHU3HAYUTH, CKIJIbBKOMa cHoco0aM MOXKHA 3aMIHUTH 3HAKH 3alHMTaHHS
KPYIJIMMH JTy)KKaMH Tak, 1100 BUHILOB TNpaBWIBHUH BHpa3 i3 JYXKOK.
Hepumii psgox ¢aitna LABS 9.TXT wictute 3aaanuii mabmoH. Y
Buxigauii paiin LABS 9.0UT BuBecTH 3HaiilieHy KUIBKICTb CIIOCOOIB.
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Ipuxnao exionoeo gaiina.

77?

Ipuxnao suxionozo ghaiina.
2

J1.5.10. IllaxoBa acoriiamiss BUpilmmwiIa OONaAHATH BCiX  CBOIX
CMiBPOOITHHKIB TaKUMH Tele(OHHUMH HOMEpaMH, sKi HaOupanucs 0 Ha
KHOTMOYHOMY TejeoHi XOomoM IaxoBoro KoHs. Hampukman, xonom
1aXOBOr0 KOHs HaOupaetThes Tenedon 340-49-27. Tlpu npomy TenedoHHUN
HOMEp HEe Moke moumHatucs HI 3 1mudppu 0, wHI 3 1muppu 8.
Hammcatn mporpamy, ska BH3HAa4Ya€ KUIBKICTH Telne(OHHUX HOMEpIB
JOBXUHH N, sIKi HAOMPAFOTHCSI XO/IOM IIaXOBOTO KOHSL.

789
456
123
0
Ipukaao exionux danux (LABS 10.TXT):
2
Ipukaao euxionux oanux (LAB5 10.0UT):
16

J1.5.11. Ilix wac ApyKy BENHUKHX JOKYMEHTIB MOKE BHHHKHYTH TOTpeOa
JPYKyBaTH HE BeCh TOKyMEHT, a TUIBKH JesKi Horo cropiaku. Cepen
apryMeHTIB IPOrpaMHt APYKY € PSAIOK 3 MOCIiTOBHICTIO HOMEPIB CTOPiHOK.
[MoTpiObHO HagpPyKyBaTH HE OKpPEMi CTOPIHKH, a Jiara30Hu CTOPIHOK i,
MOJKJIMBO, BKa3yBaTH ITOYATOK 1 KiHEIb Jialla30HiB, a HEe TOCIIJOBHI YHCIA.

3ae0anns:
Hanmmite nporpamy, ska Oyne IepeTBOPIOBATH CIIHCKHA CTOPIHOK Y
BiJIMIOBiTHY ITOCITiTOBHICTH HOMEPIB CTOPIHOK.

Tpuxnao exionux danux (LABS 11.TXT):

1,4-5,7-7,10-20

Ipuxnao suxionux oanux (LAB5_11.0UT):
1,4,5,7,10,11,12,13,14,15,16,17,18,19,20

11.5.12. TIpsAMOKYTHHK, CTOPOHH SIKOTO BHPA)KCHI HATYPAJIbHUMHU YHCIAMHE
a i b, po3ginennii Ha KBagpaTH po3Mipom lx1. 3HaWTH YMCIO KBAApaTiB,
SIKI TIEpETUHAE JiaroHaNb MPSIMOKYTHHKA.

Bximni gani : LABS 12.TXT
Buxiani gani : LAB5 12.0UT
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J1.5.13. ¥V oaiini STATE.DAT wmicTuthcsi esika KiJbKiCTh Ha3B MicT (1o
OJHI B KO)XHOMY psKY). YTBOPITH 3 JaHOIO HabOpy CIIiB 3aMKHCHHIA
JIQHIIIOKOK, B SIKOMY KOXKHE HACTYITHE CJIOBO IMOYMHAETHCS 3 JITEPH, SKOIO
3aKiHYyBaJIOCS IONEPEIHE, BUKOPHCTABIIKN HAHOLIBIIY KijbKICTh ciiB. Bci
cioBa y (aiimi pi3Hi 1 y JaHIIOXKKY MOKHA BHKOPHCTOBYBATH HE OijbIie
oxnoro pasy. [Iporpama STATE.C noBuHHa Ha eKpaH Ta y NEpLIUH psIok
¢atimry STATE.SOL BuBecTH KiNBKICTh BHKOPHCTaHUX CIiB, a Jajai — BCi
BUKOPUCTaHI CJIOBAa y TMOTPiOHIH MOCHIZOBHOCTI (10 OJHOMY CIIOBY B
KOKHOMY PSIKY). Y BUNAJIKY, KOJH JIAHIFO)KOK YTBOPHUTH HEMOXKJIHMBO, Y
¢atin STATE.SOL HeoOxigHO 3anucaT Jiuiie ogHe qucio 0.

Tlpuxnao exionux ma euXiOHUX OAHUX.

STATE.DAT STATE.SOL
MOCKBA 5

BAPIITABA ITAPMX
ITAPMK XKNTOMUP
XKUTOMUP PUM
MYPMAHCBK MVYPMAHCBK
KOHOTOII KOHOTOII
PUM

J1.5.14. Hanmcatu mnporpamy-apxiBatop, ska Oyae NepeTBOPIOBATH
iHpopMamifo, mo 3anucaHa y ¢aiial TakuM YWHOM, 100 BOHA 3aiimMana
SIKOMOT'a MEHIIMI PO3Mip Ta MporpaMy, SKa BiJHOBIIOE MOYATKOBHUH (haiin
3a apXiBHHUM.

DopaTkoBi 3agadi, WO NponoHyBanucs Ha
BceykpaiHcbknx oniMniagax 3 nporpamyBaHHs y 2001 Ta
2002 pokax (M. Opeca, M. YepHiBui)

3agava “lUundp”

3amgano cuMBosbHUi psiaok S mposxkuad N (0 < N < 100) Ta CIOBHUEK, IO
Mictuts M ciiB (0 < M < 100), Z0BXKHHA KOKHOTO 3 SKUX HE Tepebinbiye
N. CrioBa cloBHHKA 1 psiIOK S CKIIaar0Thes 3 JiTep a, b, ..., z.

3aBaaHus

Ckiuanite mporpamy CIPHER, korpa Bu3Hauae HaWMEHIY KUIbKICTh
CHMBOJIIB, SIKY TpeOa BUKPECIUTH 13 3aJJaHOTO psifka S, 1100 pe3ysIbTyIouuii
PAIOK MOXKHA OyJio MojaTv SIK TOCHIIOBHICTH CIIB ClIOBHHUKA. KinmbKicTh
BHUKOPHCTaHb KOXHOI'O CIIOBA HE OOMEKYEThCs. BBaka€Thesl, IO MyCTHI
PAIOK MOXKHA TIOJIATH 32 JIOTIOMOTOIO CITIB Oy/Ib-SIKOTO CIIOBHHKA.



3apadi Ha cknagaHHa eeKTUBHUX anropuTMiB 273

Psinox y mpuknanmi micnst BUKpecHioBaHHs 3aiiBux OykB £ i t HaOyne
BUIIIsILy abachdsya (Oya0  3po0JieHO  JBa  BHKPECIIOBAHHS:
abafchtdsya), Ta Moxe OyTM MOJAHHWHA SK ITOCITIMOBHUX HACTYITHHX
ciliB: a, bach, dsy, a.

Bxigni qani

B nepmiomy psinky BxinHoro ¢aiinia CIPHER . DAT 3HaXOAAThCS /1B LIJTHX
yucna N Ta M, BIIOKpEeMJIGHHX MpOMycKamu. Y JPYroMy psIIKY
3HAXOJIUTHCS CUMBOJIBHHH PAAOK S. Y KOKHOMY 3 HAcCTYMHUX M psfKiB
3HAXOIUTHCS CIIOBO CIIOBHHUKA.

Tlpuxnao exionozo gatiny

115

abafchtdsya

aba

a

bach

dsy

Zero

Buxigni nani

B emmHOMY psnky BuximHoro ¢aitmy CIPHER.SOL Mae 3HaXOIUTHCHh
HATypaJdbHE YHCIO — MiHIMaJbHA KUTBKICTh BHUKPECIIOBAHB, ITICIS SIKHX
3amuppoOBaHAN PAIOK MOXHA TOAATH Y BHIIIAAI IOCHITOBHOCTI CIiB
CIIOBHUKA.

Tpuxnao euxionoeo ¢gaiiny
2

3apayva "A6pakagabpa”

[lin dgac cBO€i poOOTH ANTOPUTM CTHUCKAHHS
JaHUX  METOIOM  «COPTYBaHHA  OJOKY»
3aCTOCOBYE MO OJIOKIB JaHUX TMEPETBOPEHHS,
sIKe BU3HAYAETHCS HACTYITHUM YHHOM.

Psanox P Ha3zWBaeThcs POTALi€lo psaka S,
SKIIO BiH YTBOPEHHWH IMKIIYHAM 3CyBOM
CUMBOIIB S, TOOTO AKIIO S=a1dy...an, € aj —
i—uii cUMBOI panka S, TO P=aya,+1...anai...ap.1, A¢ 1<p<N. PosrisHemo
Tabmuimo M posmipy NxN, psakamu sKoi € Bci poramii psagka S,
BIJICOPTOBaHI y JieKcHKOrpapiuHOMYy (CIIOBHUKOBOMY) MODSIKY 32
3pOCTaHHSM.

Hexaii psgoxk L € ocraHHiM croBmuukoM Tabmumi M. Ilpsme
MIEPEeTBOPEHHSI OTPUMYE Ha BXiA psAok S, Bumae psaok L ta ymcno K —
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HOMep psaka Tabmumi M, mo Mictuth psamok S. (SIKmio Takux psiakiB
JICK1JIbKA, BUIAAETHCSI HOMEP OYIb—SIKOTO 3 HHX).
Hua S='abraka tabmmiro M 300pakeHO Ha MAajOHKY. Psaok S
3HaXOIUTKCS y APYromy psnky tadbmuui M, L="karaab’.
3aBaaHHA
Hamumite nporpamy ABRAKA, 1m0 BHKOHYE 3BOPOTHE NEPETBOPEHHS,
TOOTO OTPUMYE Ha BXiJl pIoK L 1 unciio K, Ta BUAAE PSAIOK S.
BxigHi paHi
[epmmii psook Bxigaoro daitiry ABRAKA.DAT MicTuTh Ba IUTHX Yncia:
K ta N, 1<N<30000, 1<K<N. [pyruit psaok MicTuTh N CUMBOIB psika L
— MaJICHbKUX JIATHHCHKHX JITEP.
BuxiaHi aani
€aunnii pspok BuxigHoro daiiry ABRAKA.SOL noBuHeH MiCTUTH psiIoK
S.
Mpuknaa BXigHUX Ta BUXiAHUX AaHUX
ABRAKA.DAT ABRAKA.SOL
26 abraka
karaab

3agava "Undeponar”

Ha mudepOmaTi 3ammcana mociigoOBHICTh YHCET y
IBIAKOBiHM cucremi umcieHHA. Lludepbmat moxe
Oyt po36uTHii Ha cexkropu. JIiHil po3OUTTS MOXKYTh
MPOXOIUTH K MiX YUCIAMH, TaK i MK TuppaMu
OITHOTO YHCIia, PO30MBAIOYX HOTO HA JBA UM OLITBIIE
yrcen. s KOKHOTO CEeKTOpa MO)KHa IMOpaxyBaTh
CyMY YHCeTI, sIKi B HhOMY PO3TaIIOBaHi.

Koxae umcno B mocmimoBHOCTI He mopiBHIOe (0, Ta ioro 3armmc
TTOYUTAEThCS 3 ofuHUI. KinmbKicTh 1udp B ABIHKOBOMY 3aIlUCy YMCIIa HE
mepeBumrye  25. 3aranmpHa  KIIBKICTHP IUp Ha nudepbmaTi  He
6imbma 3a 100.

Ha maimtonky 300pakeHo 3BU4HUI HaM 1udepoaart 3 uncnamu Bif 1 1o
12 (B nemo He3BUuHOMY BHIIIAI). Moro po36ouro Ha 4 cexropu. Cymu s
cekropiB Oymyts 1, 15, 18 Ta 36.
3aBaaHHsA
Hanumiite nporpamy DIAL, mo 3a 3aaHOI0 TOCIIIOBHICTIO BH3HAYa€e
KUIBKICTh PI3HUX pO3OUTTIB 1M(epOnaTy Ha CEKTOpPH, TakKi 10 CyMa YKCeN y
BCIX CEKTOpax OJIHAKOBA.
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BxiaHi paHi
B emunomy psaky BxigHoro ¢ainy DIAL.DAT 3amaHa mmoCiiIOBHICTh
yprces. Yucia nociiJoBHOCTI PO3ALIEHI IPOIYCKOM.
BuxigHi paHi
B emunomy psaky Buxigaoro (aiy DIAL.SOL MOBMHHO 3HAXOIUTHCS
HATypaJIbHE YHCIO — KIJIBKICTh IIYKaHUX PO3OUTTIB HudepOIaTy Ha
CEKTOPH.
Mpuknaa BXiAHMX Ta BUXIAHUX AaHUX
DIAL.DAT DIAL.SOL
10111101 9

3apayva "Kyouku"

TpuBumipHa ¢birypa  ckmamaerecs 3
OJMHUYHUX KyOWKiB. 3a (iryporo MoxkHA “
nmobyayBatd 11 (QpoHTaNbHY Ta TpaBy

mpoekiii. O4YeBHAHO, IO 3a [UMHU JBOMA

HpOGKIIiHMI/I HC 3aBXJIH MOXHa BiHTBOpI/ITI/I

3aBaaHHA
Hammumite nporpamy CUBES, 1o otpuMmye Ha BXix (pOHTaJIbHY Ta IpaBy
MpoeKIii Qirypm Ta BU3HAYAE MIHIMaIbHYy Ta MaKCHMaJbHY KiJIbKICTh
KyOWKiB, SIKy MOKHa Oyno O BHKopHCTaTH mas moOymoBu  dirypm i3
3aJJaHAMH TPOEKIIisIMH.
BxiaHi paHi
B nepmomy psinky Bxigaoro ¢aiiry CUBES.DAT 3Haxomuthscst Tpu dncia
N, M ta K, mo 3amaioTh po3Mmipu mpoekmiii (1<N, M, K<100). Hami
3a/1al0THCS JB1 MPOEKIIii: crioyaTKy (ppoHTanmbHA, a TMOTiM mpaBa. lIpoexiris
3amaeTbed N psAKaMH, KOXHUHM 3 SKUX cKiagaeTbes 3 gucen 0 ta 1, mo
po3aineni nporryckoM. [l ppoHTanbHOI mpoekmii Takux uucen Oyne M, a
qutst ipaBoi — K. O 03Havae BiIbHY KIITHHY MPOEKIIii, | — 3amoBHEHY.
BuxigHi paHi
B emunomy psinky BuxigHoro ¢aiiry CUBES.SOL moBuHHO 3HaXOIWUTHCS
JBa YHUCa: MiHIMaJdbHAa Ta MaKCHMalbHA KITBKICTh KyOWKIB, SIKI MOXKHA
Oyno 6 BUKOpUCTATH LTSI TOOYIOBH (irypH 13 3aJaHIMH MPOEKIIiIMU.
Mpuknapg BXigHMX Ta BUXIiAHUX AAaHUX
CUBES.DAT | CUBES.SOL
223 47
10
11

001
111
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Il cemecTp (MOBa nporpamyBaHHs Ci++)

JTabopamopHa po6oma Ne1
"Bcmyn y knacu ma o6’ekmu. EnemeHmu 06'ekmHo20o
nidxody: modynibHicmb ma obmMexxeHHs1 docmyny”

Mema  po6omu:  TIOPiBHAHHA  00’€KTHO-OPI€EHTOBAHOrO  Ta
(DYHKLIOHAJILHOTO ITiAXO/1iB; II0YaTKOBE 3HAHOMCTBO 3 KJlacaMH, 00’ €KTaMH
Ta FOJIOBHUMH €JIEMEHTaMU 00’ €KTHOTO TTiIXOTY.

3agdannn: CrtBoputH Kinac Juii OOpoOKM 3amuciB 0a3u OaHUX y
BIIMOBITHOCTI 3 HAaJaHWM BapiantoM. Po3mictuté iHTepdelic kimacy y
3aroJoBoyHOMy (aiiii, a BH3HAa4YeHHA (QYHKLIH Ta TOJOBHY (QYHKIIO
Iporpamu — y IBOX okpemux ¢aitnax. [lepenbauntu MoXxIMBICTE poOOTH 3
JIOBUIBHMM YHMCJIOM 3aITUCIB, a TaKOXX peasli3yBaTH OKPEMHMHU (DYHKIISIMHU
KJacy:

e KOHCTpYKTOpHM 0€3 IapaMeTpiB Ta 3 mapaMeTpamH ;

e JI0/IaBaHHS;

e 3HUIICHHS;

e BuBeJCHHS iH(pOpMAI] HA eKpaH;

e TIOMIYK MOTPiOHOT iH(pOpMAIIil 32 KOHKPETHOIO 03HAKOIO;

e pemaryBaHHs 3aITUCIB;

e COpTYBaHHS 3a PI3HHUMH TOJISIMH.

Bukopucraiite 3aXuIeHHs JaHUX IS 130711011 eJIeMEeHTIB-1aHuX KJIACy
BiJI miAmporpam, B SIKMX Led KJlac BUKOPHCTOBYEThCA. [Iporpama MmoBHHHA
MIiCTUTH MEHIO JUIS IEPEBIPKH BCIX METOIIB KiIacy.

Ipumimxa. 3aBnaHast HEOOXITHO PO3B’A3aTH ABOMA CIIOCOOAMH :

e 3 BUKOPHUCTAHHAM (YHKITIOHAFHOTO ITiIXOMIY;

e 3 BUKOPHCTAHHAM 00’ €KTHO-OPiI€HTOBAHOTO ITiAXOIY.

No | IIpeomemna obracme B/ Tona 6a3u danux
1 6iGmioTexa” IItIBeHjFapHI/II\/’I H'OMep, ?.BTOp, Ha3Ba,
” KUTBKICTh CTOPIHOK, PiK BHIAHHS.
2 TertedpoHHHi OB HHK” [Ipi3Buime, im’s1, Mo GaTHKOBI,
JIOMaIlHs ajipeca, TeaedoH.
3 , POSICIa pyXy JiTaKis” Howmep peiicy, Tun niTaka, HaIpsIMOK

PYXY, IEPIOAUYHICTh BUIBOTY.

., KOJIEKIIis] KOMIIAKT- IuBeHTapHUit HOMEp, Ha3Ba, 00’ €M
JIUCKIB” JIICKY, THIL, JaTa 3aIucy.
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[Ipi3Buie, imM’s, Mo OATHKOBI,
5. ,,3aIMCHA KHIKKA”™ JIOMAIIIHSA ajapeca, TeaedoH,
€JICKTPOHHA TIOIITA.

, | CioBO; HOMEpa CTOPIiHOK, JI€ 1€ CIIOBO

6. L, [IPEIMETHHUM MOKAKUUK )
3yCTPIYaEThCS.
. .. | [Ipi3Buiie, iM’s1, Mo OaTHKOBI, Tpyma,
,,KOPUCTYBaYi JIOKAJTHHOT . - .
7. MepeKi” OOJIIKOBHIA 3aITHC, THUIT 00JIIKOBOT'O
P 3aIHCy.
8 cKNaz ToBapis” InBeHTapHUil HOMep, Ha3Ba TOBAPY,
” Bara, IiHa, KiJIbKICTb.
[pi3Bure, iM’s1, 1aTa OCTAHHBOL
9. ,,PaxXyHKH OaHKy” orepariii, Cyma OCTaHHBOI Orepartii,
cyMma BKJIAJy.
.. . TIpizBuiue, iM’s, HOME W, OLIHKHA
10. | ,,ycHiniHIiCTH CTyAEHTIB” P ’ ’ P TPyHH,

3 TPbOX MPEIMETIB.

[pi3Bumme, iM’s, maTa 31a4i, TEPMiH
11. ,,kamepa cxoBy ”’ 30epiranHs, iHBEHTapHUI HOMeEp Ta
Ha3Ba IpeMera.

HasBa myHKTY, 4ac BiAnpaBieHHs, 1aTa
12. | ,xaca npomaxy KBUTKIB” | BiJIpaBlIeHHS, yac IpUOYTTS, nata
TPHUOYTTS, IiHa KBUTKA.

HasBa nporpamu, onepariiiina

13. ,»apXiB mporpam” cHucTeMa, po3Mip IporpamH, aata
3ammcy.
14 crHcoK (aitnin” Im’s paiima, po3mmpenHs, po3Mmip,
' ” JlaTa CTBOPEHHS, aTPUOYTH.
15 “posknaj nap” Homep mapu, npenmer, mpi3Burie
' BHKJIaa4a, hopma 3aHATTS.
JlabopamopHa poboma Neo2

“ Knacoea iepapxist ma mexaHi3m ycrnadKyeaHHsl.
BipmyanbHicmb ma nonimopgizm.”

Mema pobdomu: HaBUMTHCA CTBOPIOBATH iepapxii KiaciB Ta
BHUKOPHCTOBYBATH BipTYaJbHICTh 1 HOMIMOP(}i3M .

3agdannn: Cteoputn knac [uis 30epiraHHs 0a3u JaHUX, BKa3aHOI y
BapiaHTi, 13 BKa3aHUMHU TIOJISIMH. Y TBOPUTHU MOXIJHUHN KJIac, 3aJIy4UBILIH 0
HBOTO SIK MIHIMYM JIBa JIOAAQTKOBUX IOJISI TAKUM YHMHOM, LI00 Kilac HaOyB
OUTBIIOI  CIIeliaTi30BaHOCTI. Hdus  pgpyroro  Kjacy  BHKOPHCTAaTH
KOHCTPYKTOp, abK BiH MICTHB yCi apryMeHTH, HeoOXiqHi Juisl iHimiami3arii
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00’exTy moximHoro kiacy. CTBOpITh HEOOXimHI (BYHKINT, IO T03BOJSIOTH
BUBOAUTH 1HQOpMAIliI0 HA €KpaH Ta MOXJIMBICTH JOJaBaTH Ta 3HHIIYBAaTH

3aIliCu.

Ilpeomemna
Bapianm Ilons b,
P obnacme B A
1 L [IPEIMETHHIA C1noBo; HOMEepa CTOPIHOK, JIE 11e
' MOKaXYUK”’ CJIOBO 3yCTPIYa€THCS.
KopuCTYBai [pi3Buie, iM’s1, Mo OaTHKOBI, Tpyma,
2. HOI;’aHBHO_l. eneski” OOJIIKOBHIA 3aITKC, THUIT 00JIIKOBOT'O
p 3aIHCy.
3 ,, KOJIEKIist Hasga, po3mip aucky, Tar, nata
) KOMIIAKT-JUCKIB” 3aIucy.
4. ,lepenik Toapis” | Ha3Ba ToBapy, Bara, IliHa, KUIBKICTb.
5 ,,JIOMAaIITHS ABTOp, Ha3Ba, KUIBKICTh CTOPIHOK,
’ 010mioreka” PIK BHJIaHHS.
6 AXVHKH GaHKy” [pi3Bume, iM’s, 1aTa OCTAHHBOL
' ~PaxyH Y omepaii, cymMa BKIaJy.
7 ,»YCITIIIHICTh [IpizBumie, iM’s1, HOMEp TpyIH,
’ CTYIIeHTiB” OIIIHKH 3 TPHOX TPEIMETIB.
8 . TeneoHHm [pi3Bume, iM’s1, M0 OaTHKOBI,
) OB1AHUK JIOMAIITHSA ajipeca, TenedoH.
,,CTYIIEHTCHEKIH TIpizBuie, iM’s, JOMAIIHS agpeca
9 b & 2
' KypHaT” TenedoH, 1aTa HapOMKEHHSL.
10 crvcox paiiis” IM’st daiina, po3mUpenHs, po3mip,
” JlaTa CTBOPCHHS, aTPHOYTH.
1 “po3Kiaz nap Ha Homep mapu, npenmer, mpi3Buie
’ OIIH JI€HDL"’ BHKIIaga4a, popMa 3aHATTS
[Ipi3Burme, iM’s1, M0 OaTHKOBI,
12. ,,3aIMMCHA KHIDKKA | JOMaITHA ajpeca, TeaeqoH,
EIIEKTPOHHA TIOIITA.
13 Kamepa CXOBY” [pi3Bumme, iM’s1, maTa 31a4i, TEPMiH
' ” 30epiraHHs, Ha3Ba MPEAMETa.
Kaca mpoaKy Hasga myHKTY, 4ac BiANpaBieHHs,
14. ” CBHTKIE” JiaTa BIAMpPAaBIICHHS, Yac MPUOYTTS,
JlaTa MpUOYTTS, IiHa KBHUTKA.
HasBa mporpamu, omepartiiina
15. ,,APXIB IporpamM” | cucTtema, po3Mip Iporpamu,
MpUMITKa
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II. ChpoektyiiTe iepapXir0 KIaciB Uis NPEACTABIACHHS TpadidyHuX
00’exTiB. ['0710BHMM 0a30BMM KJlacoM uis yciX 00'ekTiB € kiac Point -
Toyka Ha IomuHi (y mpocropi) 3 ii koopauHaTamu. ONUC KJIaciB CIiJ
PO3MICTHTH Yy 3aroJioBouyHoMy (aiiii, a Bu3HaueHHs (YHKLIH 1 TOJOBHY
(yHKLII0 nporpaMu — B JBOX OKpeMux Qaiinax. [lepenbaure meromu s
CTBOpPEHHsI 00’€KTa, HOro mepeMillleHHs Ha eKpaHi, 3MiHH pO3MIpIiB Ta
KOJILOPY, OOepTaHHS Ha 3aJaHuil KyT. Bukopucraiite 3axuIlicHHS JaHUX JIs
130JIA1IIT  €IEMEHTIB-aHUX KJIacy BiJl MiANPOrpaM, B SKUX LEH Kiac
BHUKOPHCTOBYETHCS, @ TaKOXK MNOIIMOP(I3M /sl BU3HAYEHHS Jii MEBHHX
¢yHKUi y KmacoBii iepapxii. Hammmite romoBHy ¢yHKOifO, 110
JIEMOHCTpYE poOOTY 3 MM KiacoM. [Iporpama moBMHHA MICTUTH MEHIO, IO
JI03BOJISIE 3/IMCHUTH NIEPEBIPKY BCIX METO/IIB KJIACy.

1. koo 16. Tpamernis
2. xijpe 17. rpadiune BikHO
3. mapasnenerine] y mpocTopi 18. eninc
4. chepa 19. xy6 y npocropi
5. npsMOKyTHHK 20. xynst
6. BEKTOp Ha IUIOMINHI 21. xypcop Ha expaHi
7. 6araTOKyTHHK 22. namaHa JIiHis
8. piBHOOEIPEHNH TPUKYTHUK 23. I’ ATUKYTHUK
9. BiApi3ok y mpocTopi 24. mapanenorpam
10. Bimpi3oK HA TUTOIIUHI 25. pom0
11. mIeCTUKYTHHUK 26. cexrop
12. BekTOp Y mpocTopi 27. Tetpaeap y npocTopi
13. kypcop Ha ekpaHi 28. TpUKyTHA IpU3Ma y TPOCTOPI
14. xBaapat 29. mpSIMOKYTHUI TPUKYTHUK
15. konyc 30. wuniHap
JlabopamopHa poboma Ne3
“lNMepeeaHmaeHHs1 onepamopie. BukopucmaHHs1 06’ckmie
nomokie”

Mema  po6omu: HaBUMTHCS  PEATi30ByBaTH  [EPEBaHTAXKCHHS
OrepaTopiB Ta O3HAHOMUTHCS 3 BUKOPUCTAHHSIM MOTOKIB.

3agdannsn: I. Onucatn Kiac, 1O peai3oBye BKAa3aHWUI HHMKYE THII
naHuxX. Kiac MOBHHEH MICTHTH MHOXXHHY KOHCTPYKTODIB IUISL CTBOPEHHS
00'eKTIB MEBHOI'O TUITY (KOHCTPYKTOP MO 3aMOYYBAHHIO Ta 3 MapamMeTpamu,
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KOHCTPYKTOp KOIIii) Ta TonxaHi y Tabuuii omnepaiii HaJl o0’e€KTaMH Kiacy
(rurroc  000B’3k0BO  omeparlii  MPHCBOIOBAaHHSA Ta MOPIBHAHHA) 3
BUKOPUCTaHHSIM MEXaHi3My NIepeBaHTaKEHHs ONepallii:

Bapiaum Tun danux Onepayii
“ ,, | BigHIMaHHS, MHOKEHHS, OOUHCIICHHS
1 MaTpUIIs .. .
obepHeHol MaTpuL
2 »KOMILIEKCH] cyMa, TOOYTOK, pi3HHUIL, YacTKa
qncna” yma, YTOK, p >
3 ,»BEKTOP V | JIOJaBaHHS BEKTOPiB, BEKTOPHHI JOOYTOK
npocTopi”. | ABOX BEKTOPIB
,, | BUJIYYCHHS €JICMCHTA, 00’ €THAHHS
4 ,,MHOXKHHA
MHO)KHH, IEPETHH MHOXHH
« , | IIOJJABaHHS, YaCTKa, OOYHMCICHHS
5 MaTpHILIS

TPaHCIIOHOBaHOI MaTpHIi
»BEKTOP Y | BIHIMaHHS Ta CKJIQJaHHS BEKTOPIB,

6 . . :
mpoctopi” TIOPiBHIHHS BEKTOPIB
,, | JOIaBaHHS €JICMEHTA, PI3HUIISI MHOXWH,
7 ,,MHOXKHHA .
IHIEKCYBaHHS
8 L Japoon” BiJHIMAHHS, MHOKEHHS
, | JOIaBaHHS €JIeMEHTa, IEPETHH MHOKHH,
9 ,,MHOJKHHA .
IHAEKCYBaHHS
10 ,PAITOK” 00’ €THaHHS PSAAKIB, KOMIOBaHHS PSAKIB
e3epByap 3 .
11 »P BO;’OI}(I),P 3MiITyBaHHS, TIEPETUBaHHS
12 poGH” JOTaBaHHS, iJICHHS, IHKPEMEHT,
> JICKPEMEHT
.. IHKpEMEHT, IEKPEMEHT, A0IaBaHHsI
13 .11 uncna” TP » JICKPCMEHT, ’
BiJJHIMAHHSI, JIOT14Hi oreparfii
,»BEKTOP Y
14 - JOTaBaHHS, MHOKEHHS BEKTOPA Ha YHCIIO
15 — BuokpemiieHHs MiapsaKa 3a JOIOMOIO0
2.

nepeBaHTaXeHHs onepartii ().

Hammcatn mporpamy, sika IEeMOHCTpPye poOOTy 3 00’€KTaMu IThOTo
kiacy. IIporpama NMOBMHHAa MICTHTH MEHIO M NEPEBIPKH yCIX METONIB
knacy 1 onepamiii. OpraHi3yBaTd BHBEJCHHS Ta BBEICHHS JaHUX 3a
JIOIIOMOT'OX0 KJIACIB-IIOTOKIB Cin Ta cout.
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I1. BukoHaTu 3aBaHHs, TIOAaHI B TAOJUIl 3 BUKOPUCTAHHIM (hailIoBUX
MIOTOKIB 1 METOiB OOPOOKH MTOMUIIOK.

BxiaHi naHi HEOOXIAHO MPOYKUTATH 3 (ailia input.txt, a BCi pe3yIbTaTH
po0OTH ITpOrpaMu BUBECTH Ha €KpaH 1 3anucaTh y Ghait output. txt.

Bap Hanucamu npozpamy, siKa ...

Hammcatn mporpamy, sika Komiloe BMICT BXiJHOro (aiina y
BUXIJHUH; 1HBEPTYE PSJOK, I[OJAI0YM HOro y 3BOPOTHOMY
BUTJISIII; TiJPaxoBYye KUIBKICTh YHCEN y TEKCTi; BHUIAISE BCl
CJIOBA, 1110 TIOYMHAIOTHCS 3 TOIOCHUX JITEP.

Hammcatn mporpamy, sika Komiloe BMICT BXiZHOTO (aiina y
BUXIJHMH; TMiApaxoBye KiJIbKICTH CIIB Yy TEKCTi, SKi
2 3aKiHYYIOTBCS Ha TOJIOCHY JIiTepy; 3HAaXOIUTh BCi CIIOBA,
JIOBXKHMHA SIKMX MEHIIA 11" SITH CUMBOJIIB; BUAAJISE BCI CIIOBA, SIKi
MICTATh X04a O OJTHY JIATHHCBHKY JIiITEpY

Hammcatn mporpamy, sika KoOmiloe BMICT BXiHOTO (aiina y
BUXIJHUH; TMiJpaxoBye KUIBKICTb BENIMKHX JITEp Y TEKCTi;
BH3HAYa€ CJIOBA, IO MAalOTh HaMMEHIIy KUIBKICTh JIiTep;
BUAJISIE BCI CJIOBA, 1110 IOYMHAIOTHCS 3 MaJIOl JIITEpH

Hammcatn mporpamy, sika KoOmiloe BMICT BXiHOrO ¢aiina y
BUXI/IHUH;, TepeBipsi€, UM CIIBIAJa€ KiBbKICTh BIIKPUTHX 1
4 3aKPHUTHX IYXKOK Y BBEICHOMY PSIKY (TIEPEBIpUTH IS KPYIIIHX
Ta KBaJpaTHUX JYXKOK); 3HAXOIUTh HAWJOBIIE CJIOBO; BHIAJISIE
BCi CIIOBA, [0 CKJIAJIAFOTHCS TUTBKH 3 JTATHHCHKUX JITEP
Hammcatn mporpamy, ska KOIiloe BMICT BXimHoro (aiima y
BUXIJHUH;, TWiApaxoBye KINBKICTh CIIB HEMapHOI IOBXHHU,
5 3aMIiHIOE BCi CJIOBa, 3allMCaHI KHUPIIUICI0 HAa AaHAaJOTivHi,
3ammicaHi atuauieo (06podka — obrobka); Bumanse Bci ciosa,
SIKi TIOUMHATOTHCS 1 3aKiHIYIOTBCS Ha TOJIOCHY JIITEpY

Hammcatn mporpamy, ska KoOmiloe BMICT BXimHoro aiima y
BUXimHUHM (aim, migpaxoBye KINBKICTB CIIB Yy TEKCTi, SIKi
6 MMOYMHAIOTECST 3 TOJOCHOI JIITEpH; 3HAXOOWTH BCI CIIOBA, SIKi
MICTSTh HEMApHY KiNBbKICTh TPHUTOJIOCHUX JiTEp; BUAAJSIE BCI
YHCTIa 3 TEKCTY

Hanucatu mporpamy, sika KOMilO€ BMICT BXiJHOro (aitna y
BUXIJHUH; MiJpaxoBye KUIBKICTb CIB, SIKI MalOTh HEMapHY
7 JOBKMHY; BHBOAWTH HA €KPaH YacCTOTY BXOKEHHS KOXKHOI
JITEPU Yy TEKCTi; MepeBipsie MPaBWIBHICTh PO3TALIyBaHHS
KPYIJIUX AYXKOK Y TEKCTI; BUJAJISIE BCI HENApHI YKCIIA 3 TEKCTY.
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Bap

Hanucamu nipozpamy, siKa ...

Hamucatu mporpamy, sika Komiloe BMICT BXiJHOro ¢aiina y
BHXIJIHU; MiAPaxoBYye KUIBKICTb CJIB, SIKI MICTSATh OIHAKOBY
KUTBKICTh TOJIOCHUX 1 TIPUTOJIOCHHX JIITEeP; BU3HAUAE HAWIOBIIC
CJIOBO; BUIAJISIE 3 TEKCTY BCI CIIOBa-MATIHIPOMHU

Hamucatn mporpamy, sika Komiloe BMICT BXifHOTrO (haiina y
BUXIJHUH; MAPaxoBye KiJAbKICTh PI3HHUX CIIiB, IO BXOIATH JIO
3aJ]aHOr'0 TEKCTY; BU3HAYa€ KUIbKICTh BUKOPUCTAHUX CHMBOJIB,;
BHJIAJISE BCi CJIOBA, 1[0 MAIOTh MOJIBOEHI JIiTEpU

10

Hammcatn mporpamy, sika Komiloe BMICT BXiJHOTO (aiina y
BUXigHMH (aily; migpaxoBye KiJIBKICTh YHCEN Yy TEKCTi (He
uudp, a caMme 4mcen); BUIUILE BCi CIOBa, IO CKJIAAAIOTHCS
TIJIBKH 3 JIATHHCHKHX JITEP; BUAAISE KOKHE JPYre CIOBO

11

Hammcatn mporpamy, sika Komiloe BMICT BXiJHOTrO (aiina y
BUXIi/IHUI; BUBOJNTH HA €KpaH BCi CHMBOJH, SKi pO3TAlIOBaHI
ITiCIISt IEPILIOTO CUMBOIY ,,:”"; TAPaxOBYye KUIBbKICTh PEYEHb, 110
MICTATh HENapHY KiJIbKICTh CIIiB; BHJAJS€ 3 TEKCTY BCi CIIOBA,
SIKi PO3TAIIOBaHI ITiCIIsl KOM

12

Hammcatn mporpamy, sika KOMilO€ BMICT BXiZHOTO ¢ailny y
BUXIJHMH; MiJpaxoBye KiJIbKICTh IM(QP y TEKCTi; BH3HAYAE
CJIOBA, III0 MOYMHAIOTHCS 3 NPHUTOIOCHHUX JITEp; 3HHUILYE BCI
CJIOBA, SIKi TIOYMHAFOTHCS 1 3aKiHIYIOTBCS 32 OJHY U TY XK JIiTepy

13

Hammcatnn mporpamy, sika KOMilO€ BMICT BXIZHOTO (¢aimy y
BUXIJHUH; MipaxoBye KUIBKICTh PO3ILIOBHX 3HAKIB Y TEKCTi;
BHBOJIUTH BCi CIIOBA, IO MAaOTh MAapHY KIIBKICTH JIITEp; MiHSIE
MICIISIMH TIEPITY i OCTAHHIO JIITEPH KOKHOTO CIIOBA

14

Hammcatn mporpamy, ska KOIilO€ BMICT BXimHOrOo (haimy y
BUXI1THUI; MiAPaXoBye KUTBKICTh CIIiB Y TEKCTi; BHILISIE CIOBO,
10 MIiCTUTh HAMOUIBIIY KiNBKICTH TOJOCHHX JITEP; BHIAIIE 3
TEKCTY BCi HEMOTPiOHI podinmm

15

Hammcatn mporpamy, sKa KOIilO€ BMICT BXimHOro (aimy y
BHXI/IHUI;, 3aMiHIO€ BCi BEIHKI JIITEPH, IO BXOIATH IO TEKCTY
Ha BIAIOBIZHI Masi;, BH3HAYa€ HAMIOBIIE CJIOBO;, BHUIAJSIE BCI
CJIOBa, IO MICTSTh HEMAPHY KUTBKICTh PUTOIOCHUX JITEP
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JTabopamopHa po6oma Ne4-5
“lllabnoHu ¢yHKUil ma wabrnoHu Knacis.
lMapamempu3oeaHi KOHMelUHepHi Knacu.”

Mema po6omu: o3HalioMuTHCA 13 0a30BUMHU  MeXaHi3MaMu
BUKOPUCTAHHS INAOJOHIB (YHKIA Ta IIAOJOHIB KJIACiB, HABYHTHUCS
CTBOPIOBaTH Ta BHKOPUCTOBYBaTH IapaMETpU30BaHi  (YHKIT Ta
napaMeTPU30BaHi KOHTCHHEPHI KIIaCH.

3agoanns :

1. KoHrelinepHuii kiac onucye Ta 3abe3nedye HaOip il Haj AaHUMHA
MapaMeTpu30BaHOT0 MAaCHBY, PO3MIpHICTh SKOTO BHU3HAYAETHCS i Yac
pobotu mporpamu. Yci OOYMCIICHHS Ta ITIEPETBOPEHHS MOBUHHI OyTn
peaizoBaHi y BUTIISII QYHKIIH-4JIeH] Kiacy.

Bapianm 1

B macuBi o6uucouTy:

e HOMEp eleMeHTa MacCHBY, HAHOIIHKIOT0 bi(s)
CepeTHBOAPU(PMETHIHOTO HOTO 3HAYCHB;

e DI3HMII EIIEMEHTIB MacHBy, IO pO3TALIOBaHI MK IEpPIIUM
BiI'€MHHM Ta JAPYTUM JONATHAM CIIEMCHTaMHU.

[lepeTBOpUTH MacWB TaKMM YHHOM, IMO0 B HOTrO TMepIIiii TOIOBHHI
pO3TaNIOBYBAJNCh €IIEMEHTH, IO CTOSTh B MAPHUX IO3WIIAX, & B JAPYTid
TTOJIOBHHI — €JIEMEHTH, IO CTOATH B HETIAPHUX ITTO3HIIISAX.

BapiaHm 2
Hana npsiMokyTHa MaTpuLsl. Busnauuru:
e KINBKIiCTh BiJl’€MHUX €JIEMEHTIB B THX PSAAKAaX, AKi MiCTATh Xo4da 0
OJIMH HYJIbOBHH €JIEMEHT;
e CyMy MOIYNIB €JNEMEHTIB, SKi PO3TAIIOBaHiI IICIA MEPIIOro
JIOIATHOTO €JIeMEeHTa
BriopsinkyBaTi eneMeHTH MaTpHIll 3a CHaJaHHIM MOJIYINIB €JIeMEHTIB

Bapianm 3
VY HOBiNBHIN MaTpUI OOYHCIUTH:
e  KIJBbKICTh €IEMEHTIB MAaCHBY, PIBHUX HYJIIO;
e CyMy elIEeMEHTIB MacHBY, sIKi JieXaThb B Jiana3oHi Bix A 10 B.
BriopsiikyBaTH eneMeHTH MacuBy 3a CHaJIaHHSIM MOJIYJIIB EIIEMEHTIB
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Bapianm 4
B oHOBUMiIpHOMY MacHBi €lIeMEHTIB, OOYHCIIUTH:
e HOMEp MaKCHMaJBHOTO 32 MOJYJIEM eJIEeMEHTa;

e CyMy MOJYJIB €JEMEHTIB, SKi pO3TAlllOBaHi IICIs IEpIIOro
JIOIATHOT'O €JIEMEHTA.

HepeTBOpI/ITI/I MaCHMB TaKMM YHWHOM, H106 CIIOYAaTKy pO3TallOBYBaJIUCh

BCl €IEMEHTH, Lija YacTHHA SKUX JISKUTh B iHTEepBaii [a,b], a motiM — Bci
iHII

Bapiaum 5
B MacuBi o0uucauTy:
e MiHIMaJTBHHUNA 32 MOIYJIEM CIICMCHT MAaCHBY;

e CyMy MOJYJIB €JEMEHTIB, SKi pO3TAllOBaHi IICIS IEPIIOro
BiJI’€MHOI'O €JIE€MEHTA.

CTUCHYTH MacHB, BUIAIHBIIH 3 HHOTO BCi CIIEMCHTH, BETTMUNHA SKUX
3HAXOIWTKLCS Ha iHTepBai [a,b]. Micre, sike 3BUTHHUTHCS B KiHI[I MACHBY
3aIIOBHUTH CHMBOJIOM YH YHCJIOM 3 KJIaBiaTypH.

BapiaHm 6
B macusi o0uncianT:
e MiHIMAaTBFHUN 32 MOIYJIEM CIIEMEHT MaCHBY;

e CyMy MOJIYIB €JIEMEHTIB MacHBY, PO3TAIIOBAHMX IICJIS MEPIIOTO
€JIEeMEHTa, PIBHOTO HYITIO.

[lepeTBOpHUTH MacHB TaKMM YHHOM, 100 B MEPIIii HOro ITOJOBUHI
PO3TaIIOBYBAJINCH EIEMEHTH, IO CTOSITh Ha MapHUX MO3UIISX, a B APYTii
TIOJIOBHHI — €JIEMEHTH, 110 CTOSITh B HEMIAPHUX MO3UIISAX.

Bapianm 7
Y maTpurii o0unCIuTH:
e MaKCHMAaJIbHUI 32 MOJYJIEM €IEeMEHT MaCHBY;

e CyMy €JIEeMEHTIB MAaCHBY, III0 PO3TAIIOBAaHI MK MEPIIAM 1 APYIUM
JONAaTHUMHU EIIEMEHTaMHU.

[lepeTBOpHUTH MATPHIIIO TAKAM YHHOM, 1100 BCi €IEMEHTH, PiBHI HYIIO,
PO3TaIIOBYBAJIHCH MICIS BCIX 1HIINX.

Bapianm 8
JaHna npsiMokyTHa MatpuLsl. BusHauuru:
e KIJBKICTh PSJIKIB, SIKI HE MICTATh JKOJJHOTO HYJIHOBOTO €JIEMEHTA;
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e MaKCHMaJIbHE 13 4YHCel, IO 3yCTpivaeThCsd B 3aJaHid MaTpuui
OLJIBIIIC OJJHOTO Pa3y
[lepeTBOpHUTH MATPUIIIO TAKUM YUHOM, 11100 BCi €JIEMEHTH, PiBHI HYIIIO,
PO3TaIIOBYBAIMCH HA MOYATKY BCIX 1HIIHX.

Bapianm 9
JaHa npsiMOKyTHa MaTpuis. BusHaunTu:
e KUIBKICTh CTOBIIIIIB, SIKi HE MiCTATh YKOJHOTO HYJILOBOTO CIIEMCHTA.
e KIJBKICTh €JIEMEHTIB, MEHIIHX 3a a , ajie OUTBIINX b.
[NepecraBnsitoun psIKy 3a1aHOI MaTPUIli, PO3TANIYBATH iX y
BiJIMIOBITHOCTI 13 3pOCTaHHSAM CyMH 3HAa4€Hb y CTOBITIISIX.
Bapianm 10
B oxgHOMipHOMY MacHBi 00UHCIINTH:
e 100YTOK €JIEMEHTIB MacHBY 3 MApPHUMHU HOMEpPaMH;
e CyMy eIIEMEHTIB MacHBYy, S5Ki pO3TallOBaHI MK IepIIAM i
OCTaHHIM HYJIbOBUMH €JIEMEHTAMHU.
BriopsiakyBaTi MacuB TaKMM YHHOM, 100 CIIOYATKY pO3TallIOBYBAJINCh
BCl I0JJaTHI €JIEMEHTH, a IOTiM — BCi BiJI’eMHI (eneMeHTH, piBHI 0 BBaXkaTn
JIOIATHUMH).
Bapianm 11
Jana npsiMoKyTHa MaTpus. BusHaunTn :
e KIJBKIiCTh CTOBIIIIIB, SIKi MICTSTh X04a O ONWH HYJIHOBHUH €IEMEHT;
e HOMEp ps/Ka, B SIKOMY 3HAXOANUTHCS HAWIOBIIA CEPisl 3 OTHAKOBHUX
CIIEMCHTIB.
BropsinkyBaTi MaciB TaKHM YHHOM, 100 CIIOYATKY PO3TAaLIOBYBAINCH
BCi cepii 3 OTHAKOBHX €JIEMEHTIB, a ITOTIM — BCi PEIITa eIeMEHTIB.

Bapianm 12
B omHOMipHOMY MacuBi, 110 CKIamaeTbes 3 N TiHCHUX €JIeMEHTIB,
OOYUCITUTH:
e CyMy €IIEMEHTIB MacCHBY 3 HEMIAPHUMH €JIEMEHTAMH;
e CyMy CIEMEHTIB MacuBy, SKi pO3TallOBaHI MK MepImM 1
OCTAaHHIM BiJ’ €MHHUMH €JIEMEHTAMU.
[eperBopuTH MacKB, BUIAIUBIIH 3 HHOTO BCl €IEMEHTH, MOJYJIb SKUX
HE MEPEeBHUIILYE YUCIIO, [0 BBOMUTKLCS 3 KiaBiaTypu. Enemenry, siki
3BUIBHSTHCS B KiHI[I MACHBY 3alIOBHUTH HYJISIMH.
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BapiaHm 13
[ana npsamokyTHa Matpuus. Buznauuti :
e JOOYTOK €JIEMEHTIB B THUX psAIKaX, SKi HE MICTATh BiJl’€MHHX
€JIEMEHTIB;
e MaKCHUMyM Cepell CyM €JIEMEHTIB [iaroHajci, MapayieIbHuX
TOJIOBHIH JliaroHajIi MaTpHIIi.
[lepeTBOpPUTH MATPHIIO, BUAATUBINY 3 HEl BCI €IEMEHTH, MOAY/Ib SIKHX
HE MIEPEBUIITYE YUCIIO, 10 BBOAMUTHCS 3 KiIaBiaTypu. EneMeHTH, sSIKi
3BUIBHATHCS B KiHIII MACUBY, 3aIIOBHUTH HYJISIMHU.

Bapianm 14
B omHOMipHOMY MacHBi, 110 CKIANAETHCS 3 N TIWCHUX €JICMEHTIB,
00YUCITUTH:
e MaKCHMAJBHUH €JICMEHT MaCHUBY;
e CyMy CIEMCHTIB MAacHBY, IO pO3TAIlOBaHI JO OCTAaHHBOTO
JTIOJJATHOTO €JIEMCHTA.

[epeTBOpuTH MacHB, BUAAHBIIYU 3 HHOTO BCI EIIEMEHTH, MOAYIh SIKIX
3HAXOIWTKCS B iHTEpBai [a,b]. EmeMeHTH, SKi 3BITBHIIOTHCS B KiHIII
MAacHUBY 3aIIOBHUTH HYIISIMU.

BapiaHm 15

Jana npsiMoKyTHa MaTpuIld. BusraunTy :

e CyMy CIEMEHTIB B THX CTOBIIIAX, SKi HE MICTITh BiJl’€MHHUX
€JIEMEHTIB;

e MiHIMYM Cepell CyM MOIYIIB €IEMEHTIB JliarOHaJeH, ImapalenbHIX
moOIYHI HiaroHai MaTPHII.

[lepeTBOpHUTH MATPHIIIO TAKAM YHHOM, MO0 BCi €IEMEHTH, IO
JIOPIBHIOIOTH CUMBOJTY, 1110 BBOJHUTKCS 3 KJIaBiaTypH, pO3TAIllOBYBAIUCH HA
ITOYATKY BCiX 1HIIHUX.

II. PeamidyBaTm KOHTCHHEpHMII Kilac Ta HeOOXimHI (QyHKIII-
MaHIMyJATOPU HaJl HOTO eeMEHTaMHU.

Bapianm 1
Onmcati TapaMeTPU30BaHUII KiIac CTEKy, M0 MOJENIOE pPoboTy
3BHYAIHOTO KaJIBKYJATOpAa 3 OCHOBHUMH apHMETHYHHMH IisMu. [lns
itrocTpaiii oro poOOTH BHKOpPHCTalWTEe MOCT(IKCHY HoTamilo y (opmi
"onepang-onepang-oneparop". IIporectyiite poGOTY HaHOTO KaJIbKYIATOPY
JUISl PI3HUX THIIB ONEpaHIiB.
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BapiaHnm 2

Onwmcaty KJac, IO peamidye OiHApHEe JCepeBO, IEpPeaOAYUTH
MOXKJIMBICTh JIOJABAHHS HOBHX €JIEMCHTIB, BUJAIEHHS 1CHYIOUYMX, TOLIYKY
eNIeMEHTA 32 KITIOUeM, a TAKOXK MOCIiIOBHOTO JOCTYITY /10 BCiX €JIEMEHTIB.

Hamucatu mporpamy, 110 BUKOPHCTOBYE Iiel KJac ISl MPEACTABICHHS
AHTTO-pOciiicbkoro cnoBHMKA. [Iporpama MOBHHHA MIiCTHTH MEHIO, IO
JIO3BOJISIE  3MIMCHUTH TEPEBIpPKYy BCIX MeToAiB kiacy. Ilepembauntu
MOXIIUBICTH ()OPMYBaHHS CJIOBHHUKA 3 (aiiily i 3 KJaBiatypu.

Bapianm 3

Omucatu ximac, mo peanidye crek. Hamucatu mnporpamy, 1mo
BHUKOPHCTOBYE Il KJ1ac ISl BIIIIyKaHHS IIPOXOY I10 JIAOIPHHTI.

JIaGipuHT NpeACTaBISETHCS Y BUII MAaTpHIl, IO CKJIaJae 3 KBaJIpaTiB.
Koken kBaapar abo Binkpuruii, abo 3akputuii. Bxix y 3akpuruii kBagpat
3a00poHeHnH. SIKImo KBagpaT BIAKPUTHHA, TO BXiJ Y HBOIO MOMJIMBHH 3
00Ky, ane He 3 KyTa. KoxeH KBa/ipaT BU3HAYAa€THCS HOr0 KOOPJMHATAMH B
Matpuni. ITicist BigurykaHHs MpoXoy Mporpama ApyKye 3HaAHJeHUH HIIIX Y
BHJII KOOPJWHAT KBAJIPATIB.

BapiaHm 4

Onmcatnn  ¥i1ac ,IpeIMETHHH TOKaX4YuK”. KokeH KOMITOHEHT
MMOK)KYMKA MICTUTh CIIOBO 1 HOMEpPH CTOpPIHOK, Ha SKHAX IIe CIIOBO
3ycrpidaeTbes. KimbKicTh HOMEpIB CTOPIHOK, IO BiJHOCATHCS O OIHOTO
CIIOBa, BiJ ONHOTrO OO0 necsaTH. llepemO0aduTu MOXIHBICTE (hopMyBaHHS
MMOKKYMKA 3 KiaBiaTypu 1 3 (ailily, BUCHOBKY ITOKa)KYHKA, BUCHOBKY
HOMEpIB CTOPIHOK JJIS 33JaHOTO CIIOBA, BUIAJICHHS SIIEMEHTA 3 MTOKAKIHKA.

HanmcaTu mporpamy, o 1eMoHCTpYe podoTy 3 uM KinacoM. [Iporpama
ITOBUHHA MICTUTH MEHIO, IO J03BOJISE 3MIMCHUTH TEPEBipPKY BCiX METOZIB
KJIacy.

BapiaHm 5
Onwmcati TapaMeTPU30BaHMII KJIac CTEKy, IO MOJENIoE pPoboTy
3BHYAHHOTO KaJBKYJISITOPa 3 OCHOBHUMH apu(METHIHUMH AisiMu. st Horo
imrocTpanii  #ioro poboTH BuKoOpucTaiiTe iH(IKCHY HoTamilo y dopmi
"omepang-oneparop-onepany'. [Iporectyiite poGOTY HaHOTO KaJIbKYIATOPY
JUIsl PI3HUX THIIB ONEpaHIiB.
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Bapianm 6

Omucaty knac "rapakHa CTOSHKA', IO Ma€ OIHY JIHIIO JJIsI CTOSHKH
aBTomMammH. B'i3n Ta BHWi3m BinmOyBaeThcs 3 PpI3HUX KIHIUB JIiHIi.
MopentoBaHHsI BUI3/1y MaIllMHU 3 aBTOIMAPKY BiAOYBa€ThCs TaK, IO TEXHIKA,
sKa 3aBa)ka€ BHI3/y, BHIy4a€ThCs, a IMOTIM, IMICJIS BUBEICHHS MOTPIOHOrO
aBTO 31 CTOSIHKHM, MOBEPTAETHCS HAa MICIE y TOMY K TOPSJIKY CIiTyBaHHS.
[Iporpama nmoBHHHA BUBOJMTH IMOBIJJOMIICHHS PO NPUOYTTS Ta BUi3x Oy/ib-
SIKOI MAITUHY, BHUIABATH JOBIJKY MPO HAasSBHICTH KOHKPETHOI MAIMHU B
rapaxi Ta BimoOOpakaTH CTaH JiHIl JUIS CTOSHKH MAlIMH Y MTOTOYHHA
MOMEHT.

Bapianm 7

Onwmcatn ¥iac "depra y KpamHHIL", IO Ma€ OJHY JiHIIO Yepru
JIOBXXMHOIO HE OLIBIIEe TIEBHOTO 3HAYCHHS, IO IHIIAI3YETHCS Y Mporpami.
Buirydyenns ta nomaBaHHsS BiAOyBa€Thcs 3a NMpaBWIIaMH JIHIHHOTO CHHCKY
"yepra". IlpoBemiTh MOAENIOBAaHHS MPOIECY YEpru, MependayMBIIM TaKi
oAii, K BiIKPUTTSI Mara3uHy, nepepBy Ha 001 Ta BiHOBJIEHHS pOOOTH IO
Horo 3aKiH4YEHHIO, KiHEIb po0OTHM Ta 37ada Kac. [Iporpama mHoOBHHHA
BHBOJIUTH ITTOB1JIOMJICHHS IIPO HOBOTO CIIOKMBaya, 1[0 CTA€ y Yepry, Ta mpo
00ciTyroByBaHHSI OCOOH, IO 3AJIMIIAE YEpry, BKa3ylOUHM T'POIIOBHI BHpa3
cymn omeparii ocranHiM. IToTpiOHO moCTiHO BimoOpa)kaTé CTaH YeprH y
MTOTOYHUH MOMEHT.

Jooamkoee 3asdanns. Peanizyiite ycraakyBaHHA Kiacy, IO pealizye
npioputeTHy 4epry. Ilpu nojaBaHHI eleMeHTa y Taky 4Yepry HOPsIKOBHA
HOMeEp eJIEeMEeHTa IIOBHHEH BU3HAYATHCS HOTO IPiOPHTETOM.

BapiaHm 8

Omnwmcatn Ki1ac "rapakHa CTOSHKA', IO Ma€ OAHY JIHIIO IS CTOSHKA
apromMammH. B'i3m Ta BUWi3g BigOyBaeTbcs 3 OOHOTO KIHIA JIiHIi.
MogentoBaHHsI BHi3/1y MAIIMHU 3 aBTOMAPKY BiAOYBAa€ThCS TaK, IO TEXHiKa,
sIKa 3aBayKa€ BUI3[y, BUIYYA€ThCS, a MOTIM, IICIS BUBEACHHS ITOTPIOHOTO
aBTO 31 CTOSHKH, TOBEPTAETHCS HA MiCLle y TOMY K HOPSIKY CIiTyBaHHS.
[Iporpama moBHHHA BHBOIUTH ITOB1IOMJICHHS TIPO TMPUOYTTS Ta BUI3I Oyab-
SKOi MAIlMHY, BHAABATH JOBIAKY IPO HAsBHICTh KOHKPETHOI MAIMHH B
rapaxi Ta BiJOOpa)kaTW CTaH JIHIT JUIS CTOSHKM MAIlMH Yy HOTOYHHI
MOMEHT.
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Bapianm 9
Omucaty kiac, 1o peanizye crek. Hamumcatm mnporpamy, 1o
BUKOPUCTOBYE IeW Kjac Juisi MOJEIoBaHHS T-00pa3HOro copTyBalbHOIO
By3Ja Ha 3ami3Huii. [IporpaMa MOBMHHA PO3AUIATH HAa JBa HANPSIMKH
CKJIQJl, IIO CKJIAJA€ThCS 3 BaroHIB JIBOX THUIB (Ha KOXXEH HAaIpsSIMOK
(opMyeTbCsl cKia] 3 BaroHiB opHOro Tumy). Ilepen®aunTu MOXIHMBICTH
(dbopmyBaHHS ckiiany 3 (aity i 3 KiaBiaTypu.

Bapianm 10
Hammcatu nporpamy, mo MIiCTUTh MOTOYHY iH(opMamito Mpo KHUTH B
6i0mioreni. 3BemeHHS Mpo KHUTH MicTsaTh: HoMep YJK; mpizBumie i
iHII[laK aBTOpa; HAa3Ba; PiK BUJAHHS; KUTBKICTh €K3EMIUIIPIB JAHOI KHUTH
B Oi0Omiorewi. [Iporpama noBuHHa 3a0e3ne4yBaTH:

e moyaTKoBe (JOPMYBAHHS JIAHUX PO BCi KHUTH B 0iOioTemi y BUII
CIIHCKY;

e TIpU B3ATTI KOXKHOI KHUTH BBomuThCcs HOoMep YJIK, i mporpama
3MEHIIYe 3HAYeHHS KUIBKOCTI KHUI Ha OJWHHIO0 YH BHIAE
TTOB1TOMJICHHS TIPO T€, IO HEOOXiHOI KHUTH B 0i0OmioTeni Hemae,
YM HeoOXiHA KHHTA 3HAXOIWUThCS Ha PyKax;

e IpUM TIOBEPHEHHI KOXXKHOI KHWIM BBomuThcs Homep YK, i
mporpama 301UTbIIye 3HaYSHHS KUTBKOCTI KHUT Ha OIMHUIIIO;

e TI0 3aIUTY BUAAIOTHCS 3BEICHHS NP0 HAsBHICTh KHUT y OibmioTeri.

Bapianm 11
Texkct gomomoru Ans NEesKOl MPOrpaMy OPTaHI30BAHWHN SIK JIiHIAHWHA

crrcok. KoXeH KOMIIOHEHT TEKCTY JOIIOMOTH MiCTHTh TEePMiH (CJIOBO) i
TEKCT, 10 MIiCTUTh TOSCHEHHS JI0 IHOTO TepMiHy. KilnbKiCTh pSAKIB TEKCTY,
0 BIAHOCATHCA OO ONHOTO TEPMiHA, KOJIHMBAETHCS Bill OAHIET IO II'SITH.
Ckiacta porpamy, o 3abesmnedye:

e II0YaTKOBE ()OPMYBaHHS TEKCTY JOIOMOTH;

e BHBEJCHHS TEKCTY JIOIIOMOTH;

e BHBEICHHS TEKCTY, IO TIOSCHIOE 3aJlaHUH TePMiH.
[Iporpama moBmHHA 3a0€31€TyBaTH A1alor 3a JOTIOMOTOI0 MEHIO 1 KOHTPOIb
TTOMMJIOK TIPH BBE/ICHHI.

Bapianm 12
VY aiinoBiii cucremi kaTtanor (aiiiB OpraHi3oBaHWM SIK JTiHIHHUN
criucok. J[ist koxHOro (haiiny B KaTano3i MICTHUTHCS HACTYIHA iH(pOpMAIlis:
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iM'st ¢aiina; maTa CTBOpPEHHS; KiJbKICTh 3BepTaHb a0 (aiina. Ckiactu
nporpamMy, 110 3ade3neuye:

e [OYaTKOBE (POPMYBaHHS KaTayory Qaiiis;

e BUBEJCHHs KaTtanory (aiiiis;

e BujaNeHHs (ailiniB, JaTa CTBOPEHHS SKMX MEHIE 3a]IaHOT;

e BUOIpKY (baiiya 3a HAHOLIBIIO KUIBKICTIO 3BEPTaHb.

Bapianm 13
Ha MixMichKili TenedOHHIH CTaHIN KapToTeka aOOHEHTIB, IO MiCTUTh

iHpopMmalifo npo TeraedoHH 1 IXHIX BIACHHKIB, OpraHizoBaHa sK OiHapHe
nepeBo. CkiacT nporpamy, Iio:

e 3a0esmeuye 1oyaTtkoBe (HOPMYBaHHS KapTOTEKH Yy BUIIISAI

OiHapHOTO JIepeBa;

e pPOOHUTH BUBEICHHS YCi€i KApPTOTEKH;

e BBOJUTH IoMep TeneoHy 1 Yac pO3MOBH;

e BUBOAUTH MOBIJOMJICHHS Ha OIUIATY TEJICPOHHOI PO3MOBH.
[Iporpama noBuHHA 3a0€3MeUyBaTH JIiaJIOT 3a JJOIIOMOTOI0 MEHIO i KOHTPOJIb
TIOMHJIOK TIPH BBEZICHHI.

BapiaHm 14
Teker momomoru sl AESKOI NMPOrpaMH OpraHi30BaHWH SIK JTiHIHHWUN

crimcok. KokeH KOMIOHEHT TEKCTy JJOIIOMOTH MICTHTh TepMiH (CIIOBO) i
TEKCT, 1[0 MICTUTH MOSCHEHHS JI0 I[bOT0 TepMiHy. KiIbKiCTh psKiB TEKCTY,
o0 BIAHOCATHCA OO ONHOTO TEPMiHA, KOJHMBAETHCS Bill ONHIET IO II'SITH.
Ckiacty nmporpamy, 1o 3a0e3nedye:

e TI0YaTKOBE (hOPMYBAaHHS TEKCTY JOTIOMOTH;

e BUBEJCHHS TEKCTY JIONIOMOTH;

e BUBEJCHHS TEKCTY, IO MOSICHIOE 3aJaHUI TEPMiH.
[Iporpama moBrHHA 3a0€31€TyBATH A1aJIOT 32 JOTIOMOTOI0 MEHIO i KOHTPOIb
TTIOMMJIOK TIPH BBE/ICHHI.

Bapianm 15
AHTTIO-yKpaiHCBKUH CIOBHUK NOOYIOBaHMA sIK OiHapHE mepeBo. Koxen
KOMIIOHEHT MIiCTUTb aHIJIICHKE CIIOBO, SKOMY BiJIIOBia€ yKpaiHCBKE CIIOBO
1 JIIYMIBHUK KiJIBKOCTI 3BEpTaHb JIO JAHOrO KOMIIOHEHTa. [lepBicHe JepeBo
(dbopMyeTbesl  BIANMOBIAHO 10  aHriiiickkoro andasity. Y  mporeci
eKCIUTyaTalii CJIOBHHKA IIPM KOXXHOMY 3BEpTaHHI M0 KOMIIOHGHTAa B
JIYUIBHUK 3BEPTaHb JONaBaTUMEThCA OMUHUL. CKIaCTH Mporpamy, 1io:



Na6opaTopHa poboTta Ne4-5 291
e 3a0e3reyye TOYATKOBE BBEIACHHS CJIOBHHUKA 3 KOHKPETHHMH
3HAYCHHAMHU JIIYMJIBbHHUKIB 3BEPTaHb;
e (opMye HOBE MNpENCTABICHHS CJIOBHHKA Yy BHIVIAAI OiHAPHOrO
JiepeBa 3a HACTYITHUM aJTOPHUTMOM:
a). y CTapoMy CJIOBHHKY IIYKA€ThCS KOMIIOHEHT i3 HaHOIIbIINM
3HAYEHHSM JIIYMIbHUKA 3BEPTaHb;
0). 3HalijeHUii KOMIIOHEHT 3aHOCHUTHCS B HOBUH CIIOBHHK 1
BHJAJIETHCS 31 CTAPOro;
B). MEpEXij 10 I1. a) 0 BUYEPIIAHHA BHXiIHOTO CIIOBHHUKA;

e pOOWTH BUBENICHHS BUX1THOTO 1 HOBOTO CIIOBHUKIB.
[Iporpama moBrHHA 3a0€3MEUyBATH JTiaJIOT 32 JTOIOMOTOI0 MEHIO i
KOHTPOJIb TIOMHUJIOK TIPH BBEJICHHI.
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YACTUHA 4. OOATKU

4.1 BbygoBaHun BignarogxxyBayd nporpam

Cucrema Borland C++ 3.1 mMae B IHTETpOBaHOMY CEpEIOBHIII
nporpaMyBaHHS BOYJOBaHHM BiJJIaro/KyBad TEKCTiB mporpam. [lis
TOro, 00 MOXKHA 0YyJI0 BUKOPUCTOBYBATH BOYIOBaHMI BiJIarojKyBad,
noTpibHO, MO0 Oynu BKJIIOYEHI BiAMOBIMHI ommii. A ais Toro, mo6
MOXHa OyJ10 6 CKOpHCTaTHCS 30BHIIIHIM BiIarofyyBaueM, HallpUKIaf,
TakuM, sk Turbo Debugger, HeoOXiJHO BKIIOUUTH BiIJIaroKyBajlbHYy
iHpopMmarito y ¢aiin BukoHaHHS. OmIisl, IO Kepye BKIIOUEHHSIM
BIJUIaroJUKyBanbHOI  iH(opmanii, 3HaxoauTecsi B MeHio Options |
Debugger | Source Debugging. TTo 3aM0BUYyBaHHIO IIs OIIlisl YBIMKHEHA.

BinnaromkyBau TeKCTiB mporpaM He OTpedye Tu3aceMOIIOBaHH, a
aBTOMATUYHO BKJIIOUA€ OPUTIHATIBHUN TEKCT MPOrpaMu y BUKOHYBaHUN
¢aiin. Bin 3B’513ye CKOMITUIBOBAaHUH 00’ €KTHHH KOJ 3 KOKHHM PSIIKOM
TEKCTY IPOrpaMu.

BignmaromkyBau Hajae KOpUCTyBady 0arato MOKIHBOCTeH. MoxkHA
KepyBaTH BHKOHAHHSM IIPOrpaMy BCTAHOBJICHHSIM TOYOK IIEPEPUBAHHS.
Mo)kHa BHKOHYBAaTH MpPOrpaMmy MOKPOKOBO, CIOCTEPIralovH 3a 3MiHOIO
3Ha4YeHb 3MIHHUX 1 BUpa3iB.

Ilokpokose euxkonannsa npozpamu — 1e MPOIEC BUKOHAHHS OTHOTO
ormepartopa (TO4HiIIE, OHOIO PSA/IKA MPOrPAMH) 33 OMUH KPOK.

JInsi TOKPOKOBOrO BUKOHAHHS TMPOrpaMH 3 BHUKOPUCTAHHSIM
BOyJI0BaHOrO BimiaromkyBaua cucremu Borland C++ 3.1 HeoOXigHO
HATUCHYTH Kiapimry F7. [ToMiTHMO, 110 PSJIOK MPOrpamu, IO MICTHTh
main() y BikHi pegaryBanHs, Oyae BukoHaHui. 1le mo4aTok BUKOHAHHS
nporpamu. [ToMiTHMO Takox 1 Te, o paaKky 3 #include Ta mporoTunamMu
(GyHKIIH OymyTh TPOIMYINEHI, TaK SIK JAPEKTHBH Iperporecopa i
OTOJIOIICHHS TIPOTOTHUITIB (PYHKIIH HE TeHEPYIOTh KOMY 1 aBTOMAaTHYHO
MPOMYCKAIOThCs BimiarokyBaueM. Ile came cTOCyeThCs 1 OrololIeHb
3MiHHHX. HaTuckanHs kiaBinn F7 ekBiBaJIeHTHE BUOOPY NMYHKTY MEHIO
Run | Trace into. SIkmmo nHatrckati F7 meKkinbka pasiB, BUIUICHHsS Oyme
TepeMillyBaTHCS BiJ psAaKa a0 psaka. Bumiiserscs TOH psAAoK, SKUH
OyJiec BUKOHYBATHCS Ha HACTYITHOMY KpOIIi.
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Komnm B mporpami 3ycTpivaeTscst BUKJINK (DYHKIIT, BUIUICHUN PSIOK
nepeMimyerscss B TUT0 Iii€l ¢(yHkmii. MoXKHa TakoX BHKOHYBAaTH
nporpaMmy 6e3 BXxo/keHHs y yHkiii. e 3miiCHIOEThCS HATHCKAHHIM
xiasimi F8 (Run | Step over). Hatuckauus F7 1 F8 MOKHa KOMOIHYBaTH
B OyIb-IKOMY MOPSIKY.

Bcmanosénennsa mouox nepepuseanna. llpn Bcix mepeBarax
MTOKPOKOBOT'O BUKOHAHHS MPOTPaMu I1¢ MOXe OyTH JOCTaTHBO JOBI'MM
MIPOLIECOM y BENIMKil mporpami abo NmpH HasBHOCTI IUKIIIB, OCOOJIUBO
SIKIIIO MICIIe€ ITPOrpaMH, sIke TMOTPiOHO BiUIarONUTH, 3HAXOAUTHCS HAJITO
JaeKo Bif TOYAaTKy HporpaMu. Y BilarojxyBaui InependaucHa
MOXJIUBICTb PyXy IO Iporpami BEJIMKUMHU Kpokamu. llepmia
MOXJIUBICTh — BUKOHAHHS IIPOTpaMH A0 PAAKA, B SKOMY 3HAXOAUTHCS
Kypcop. L[fo MOXIMBICTE MOXKHA peali3yBaTH, BCTAHOBUBIIM Kypcop B
MOTPIOHUH PAIOK 1 HATHCHYBIIM F4 a00 BUOpaBIIM ITyHKT MeHIO Run |
Goto cursor.

Jlpyra MOXJIMBiCTh — BCTAHOBUTHU TOUKY TiepepuBanus (breakpoint).
1106 BCTaHOBHUTH TOYKY MEPEPHBAHHS, HEOOXITHO MEPEMICTUTH Kypcop
y BIKHI pemaryBaHHS Y TOH PSIOK, B SKOMY HEOOXiTHO MPU3YIMUHUTU
BHKOHAHHs mporpaMu. [loTiM HeoOXimHO BHOpaTH MyHKT MeHIO Debug |
Toggle breskpoint. Ile Takox MoOXHa 3pOOUTH 3a JOMOMOIOO
koMOinamii kmaBimr  Crrl-F8. Psmoxk Oynme BHAUIEHWH SCKpaBHM
KompopoM (4uepBoHHM). [lOBTOpHUIT BHOiIp IYHKTY MEHIO BiIMIHHUTBH
TOYKY TIEPEPUBAHHSI, B SIKill 3HAXOIUTHCS KYPCOP.

B nporpaMi MOXXHa BCTaHOBJIIOBATH Z[eKiJ'H:Ka TOYOK IICPECPUBAHHA.

SIkmio BCTaHOBIEHA OfHA ab0 [EKiIbKa TOYOK IMEPepUBaHHSI, TO
MOXKHA I104aTH BHMKOHaHHs mnporpamu (Run | Run a6o Cirl-F9).
BukoHaHHS HporpamMu 3yMUHUTHCS Ha MEPIIii TOYIl MepepUBaHHS, SKa
3ycTpineTbest. Omnepatopu B DSAAKY, B SKii 3HAXOMUTHCS TOYKA
MepepruBaHHs, BUKOHaHI He OyayTh. [IpOIOBKUTH BUKOHAHHS IPOrpaMU
MOJKHA B TIOKPOKOBOMY peXuUMi a00 3HOBY HaTHCHYBIIN Ctrl-F9 abo F4.
B Oynp-sikOMy BHIAJKy HPH JOCATHEHHI YeproBOi TOYKH MEPEPUBAHHS
BHUKOHAHHS porpamu Oyjie npu3ynuHeHe.

[Ipu BCcTaHOBIEHUX TOYKAX MEPEPUBAHHS MOXHA BUBECTH Ha €KpaH
CIIHCOK TOYOK NEpPEPUBAHHS, SKHHA IO3BOJNSIE NOAABATH (BHIAJISTH)
TOYKH TIEPEPHBAHHS, BCTAHOBIIOBATH YMOBH a00 JIYMIBHUK 3YIIHHKA
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IporpaMH IpH JOCSTHEHHI Touku mepepuBaHHs. Ilpm BuGopi Debug |
Breakpoints ... Ha ekpaHi 3’SBUTBCS BIAOBIAHE iANOrOBE BIKHO,
BUOpaBIIN B KOMY KHONKY Edit oTpuMaemo e ofHe BIKHO, B SIKOMY
MOKHa MOAM(iKyBaTH YMOBH, 1 JIIYMIBHUK (count).

Bcmanosnenns npozpamu na nouwamox (Program Reset). Skiio
BUKOHAHHS NPOTrpaMH B MOAAIBLIOMY HEMOTpiOHE (3HaleHa MOMIJIKA
a60 moTpiOHO MOBEPHYTHUCS HA IOYATOK IPOrpaMu), MOTpiOHO BUOpaTu
OyHKT MeHI0 Run | Progran Reset abo HaTHCHYTH BiIIOBLIHY
koMOiHanito knasim Ctrl-F2. CeaHc Bijylaro/ukeHHs Oyzie NpUIIMHEHU,
1 mporpama OyJie roToBa JJ0 BAKOHAHHSA 3 CAMOT'0 MOYaTKY.

Cnocmepescennsa 3a 3minnumu. Jly)xe BaKIMBAa BJIACTUBICTD
BIJUIarOJKEHHSI — MOXJIUBICTD MEpPEeriagaT MOTOYHE 3HAUCHHS ONHi€l
a00 KiJIbKOX 3MIHHUX B IIPOLIECI BUKOHAHHS MPOTPaMHU.

BusHauuTu 3MiHHI, 3HaUY€HHS SKUX HEOOXiTHO MPOKOHTPOIIIOBATH,
HeoOxinqHo BHOpatH myHKT MeHio Debug | Watches i Bubpatun Add
watch. V Bizkputomy BikHi Jianory HeoOXiJHO BBECTH iM’st 3MiHHOI 200
BHpa3. Bimnmaromkysau Binkpue BikHo Watch, B sskomy Oyze 3MiHHa ab0
BUpa3 i 3HaYeHHs 3MiHHOI 200 BHpa3zy. MoXHa HMPOIOBKUTH JIOIaBaHHS
3MiHHUX Y BikHO Watch.

B mpomeci BHKOHaHHS TPOrpaMH y  BIAJIAroIKyBajdbHOMY
(mokpokoBOMY) pexumi 3HadeHHs y BikHi Watch OymyTh aBTOMAaTHUHO
3MiHIOBaTHCS. SIKIIO 3MiHHA ri100aabHa, 11 3HAYCHHS JOCTYITHE B Oyib-
SIKOMY MICIII mporpamu. SIKImo » 3MiHHA JIOKajbHa, TO ii 3HAYCHHS
JOCTYIIHE Jidmie B oONacTi BHIAMMOCTI 3MiHHOI. Ko 3MmiHHA
HEJOCTyIMHa, TO Yy BikHI Watch 3amicTh 3HA4YeHHS BHBEICTHCA
BIJIIOBIHE IOB1OMJIECHHS.

[Ipu mepernsmi BupasiB y BikHi Watch e aBa oOmexenHs. Ilo-
mepiie, y BUpasi 3a00poHeHnH BUKIHMK QyHKIiH. [lo-npyre, y Bupasi He
MOXXYTh BHKOPHCTOBYBATHCS MAaKpPOCH, BH3HAYEHI 3 BUKOPHCTAHHSIM
#define.

BimnaromkyBau Borland C++ JI03BOJISE 3iHCHIOBATH
(¢opmaToBaHE BHUBEJCHHS 3HAYeHb, SKi crocrepiratlotbes. Jlos
BCTaHOBJICHHS ()OPMATY BUKOPUCTOBYETHCS HACTYIHA (opMa :

expression, format_code.

Crincok koniB hopmaty 3agano B Tabmuiti 4.1:
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VY ¢opmari F Mo’kHA BKa3yBaTH 4MCIIO 3HAUYIIUX U (P MicIs KOMU:

average, F5

Axmio  ¢dopMaT He BKa3aHO, BIIArOKyBad caM  Migdupae
BiAMOBiMHUHA THUN BUOOPY ¢Qopmary. Skmo 3MiHHa Tumy char *,
BiJUTIarojKyBau BUJIACTh HE TOKa)XYWK, a BIANOBIAHUNA LHOMY
MOKAXXYHUKY PSAJOK CUMBONIB. Bimmaromkysad 103BOJISIE CIIOCTEPIraTy i
00’exT MoBU Ci++, IpH 1IbOMY MO>KHA BUKOPUCTOBYBATH (opMaT R.

Tabnuus 4.1. DopmaTy BigoOpaxeHHs 3MiHHMX

Koo gpbopmamy 3HayeHHs

C Y Burnagi cumeony

D [ecaTtkoBe ymcno

F(n) Yucno 3 nnaBaro4oro KOMOKo

H abo X LWicTHaguaTkoBe 4Mcno

M Mokasatn nam’aATb (dump)

P Mokaxkumk

R CTpyKTYypM : BUBECTW iMEHA | 3Ha4YEHHS YNeHiB
S BusecTu kepytodi cumsonu

Cmek euknuxy yuxuin (Call stack). B mporieci BHUKOHAHHS
MPOrpaMH MOXKHA BHUKIIMKATH Ha €KpaH CTaH CTEKY BHKIIMKIB (DYHKIIIH,
BHKOpHCTOBYIOun IyHKT MeHI0 Debug | Call stack. Ilpm mpomy
BHJIAEThCS HA C€KpaH IOCTIOBHICTh BKJIAJCHUX BHKIHMKIB (DYHKIIIH 31
3HaYeHHS (aKTUUHHX TapamMeTpiB. JIoKaJbHI 3MiHHI 1 aj;pecu
TTOBEPHEHHSI HE BHJIAIOTHCS. 3PYUYHICTD I[i€] OIMIIii MOXKHA OIIHUTH TIPH
B1JUTaroJKEHHI PEKYPCUBHUX (PYHKITIH.

Oouucnennsn i 3mina 3nauens. [Ipu BuOOpi myHKTy MeHIO Debug |
Evaluate/Modify na expani 3’sBIS€ThCSA BIKHO IiajIory, B AKOMY MOKHA
3aJlaBaTd BHpa3, MO HE MICTHTh BHKIWKIB (DYHKIIH 1 MakpociB.
3HaueHHS 1IbOI0 BUPA3y BHCBITUTHCS B APYromy psziky. SIKiro Bupas €
BeNMYMHOK TNy Ivalue (Hampwkian, mpocTa 3MiHHA), MOXHa B
HUKHBOMY PSIJIKY BBEJCHHS 33]]aTH HOBE 3HAUYCHHS, HATHCHYTU KHOIIKY
Modify i mpomoBXuTH BMKOHAHHS IPOTPAMH 3 HOBHM 3HAYECHHSIM
BHpa3y a0 3MiHHOI.
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Bikno Inspect. Xoua iHopMmarist mpo 3MiHHI IIPH CIIOCTEPEKEHH y
BikHi Watch OyBae mocTaTHBO, MOXXKHA OTPUMATH OUIBII JETaJIBHY
iHpopMmariito, BimkpuBmM BikHO Inspect. Ilpum BHOOpY IyHKTY MEHIO
Debug | Inspect BiakpueThes BIKHO Iiaiory, B IKOMY MOXHA BBECTH iM’ st
3MIHHOi, 1 Ha eKpaHi 3’4BUTbCA OUIBII JeTajbHA iH(OpMAILis,
BKIIIOYAIOYM THUI, aJpecy pO3MIIEHHS 3MiHHOI B mam’ATi Ta ii
3Ha4yeHHs. OcobamBo iH(opMaTuBHE BikKHO Inspect mpu aHamisi 00’ ekTiB
TUMy Kinac. [Ipu neperyisazi kiacy MoXKHa BCTAHOBUTH Kypcop BCEpeHHi
BikHa Inspect Ha wieH I[bOro Kinacy (3MiHHY a00 (YHKIiI0), HATUCHYTH
Enter i Ha expaHi 3’4BUThCA e OJHE BIKHO Inspect misg mporo uwieHa
knacy. IIpu MOKpOKOBOMY BMKOHAHHI HporpamMu JaHi y BikHi Inspect
aBTOMAaTUYHO 3MiHIOIOThCS. Ha BigmiHy Bim BikHa Watch, HeMOXIHBO
BIJIKpUTH BiKHO Inspect 171t 3MiHHOT 330BH1 001acTi Ail Li€1 3MIHHOI.

Mo:xHa BIAKPUTHU AEKiNbKa BiKOH Inspect, po3MiCTUBIIM IX B pi3HUX
MICIISIX EKpaHy.

Pezicmpu npouecopa. B mporieci  BIJJIarOMKCHHS  MOXHA
MeperIiaaTd BMICT PETiCTPIiB Ipollecopa i BCTAHOBICHUX IIPAIIOPIIIB.
[pu BuGopi Window | Registers Ha ekpaHi 3’IBUTHCS BIKHO 3 iIMEHAMU i
BMICTOM PETiCTPIB MpoIecopa.

Bikno Output. Tlpu Bugadi pe3ynbTaTiB B MPOIEC] BiIIAr0KCHHS
BiJOOpaXXeHHsSI MPOXOJWTh Ha KopucTyBambkuii expan (User Screen),
KM 3BHYAalHO 3aKpUTUN iHTerpoBaHUM cepenoBumeM. [l[o6 He
MEPEKITIOYATUCS TTi]T Yac BiUTATOMKEHHS U TIEPEriisiTy BUBEICHHS Ha
eKpaH, MO)XXHa BimkpuTd BikHO Output, BHOpaBIIM IIYHKT MEHIO
Window | Output. BikHo, 1m0 BiZKpHIOCS MOMKHA IIEPEMIIyBaTH I10
eKpaHy i 3MIHIOBAaTH Horo po3Mipu. BoHo BimoOpaxye Ty dactuny User
Screen, B sk poinuia ocTaHHs 3MiHa. [IpU MOKpOKOBOMY BHKOHAaHHI
MpOrpaMH BHUBEJCHHS Ha €KpaH BIJOOPaXa€ThbcS B I[bOMY BIiKHI.
[IpaBma, € OOMEXEHHS : Y BiKHI Bi0OOpakaeThCs TEKCTOBA 1H(OPMAITis.
['padiunamii pexxum y BikHI Output He MATPUMYETHCSL.
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4.2 Ta6nuusa cumoniB ASCII

B OC JIOC nns no3HauyeHHs! CUMBOJIiB BUKOPUCTOBY€EThCSI aMEPUKAHCHKUI
HaI[lOHAJIbHUN CcTaHIapTHUKA Kox it ooMiny iHpopmaniero ASCII (American
Standard Code for Information Interchange). BianosiaHo 10 HEOTO KO CHMBOITY
30epiraeTecsi B OIHOMY OaiiTi, TOMy KOIM CHMBONIB MOXYTh HpPHHMATH
3HavenHs Big 0 10 255. Beboro ichye 256 cumBoniB (tabumiis 4.2)

Ta6nuus 4.2. Tabnuus cumsonis ASCII

0|12 |3|4|5|6 |7 |8 |9 | AB|C|DIE|F
0 © & |Y ¢ & & e o o0 @ 5|2 | |A |
0 1 2 3 4 5 6 7 8 9 |10 |11 |12 |13 |14 |15
(e TS =1t L - <=L o AV
16 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31
2 vt # $ 5 &' () [ */+,|-]. /
32 |33 (34 |35 36 |37 |38 |39 |40 |41 |42 |43 |44 |45 |46 |47
3/0/1/2/3 4 5/6 7 /8/9/: ;|< =|>?
48 |49 |50 |51 |52 |53 |54 |55 |56 |57 |58 |59 |60 |61 |62 |63
4 @Q/AB CD|E F|G|/H|I J K L MN|O
64 |65 |66 |67 |68 69 |70 |71 |72 |73 |74 |75 |76 |77 |78 |79
5 P R|s|T|u|v|w x|y |z |[|\]]1]|~
80 |81 [82 |83 |84 (85 |86 |87 |88 |89 |90 (91 |92 (93 |94 |95
6/ 'labc/dje figh i jlk|l mn o
96 |97 |98 |99 100 101|102 103|104 (105 106 |107 |108 |109 (110 111
z/P/gjr|s tju v iw x\y z|{ | }|~ 0O

112|113 114 |115|116 117 (118 (119 |120 |121 |122 (123 |124 |125 |126 127

8ABBI‘JIE7K3MI/IKJIMHOH
128129 |130 131 132 [133 [134 [135 |136 [137 |138 |139 [140 (141 |142 [143

gPCTYQXH‘:I]l[]I['BBII:SIOH
144145 |146 147 |148 [149 [150 |151 |152 |153 |154 |155 |156 [157 |158 [159

a/6|B|r|g|le|x |8 | m | K Jq| M H|O | &
160|161 |162 |163 |164 [165 [166 [167 |168 (169 170 [171 [172 [173 [174 [175

3 1
183|184 |185 |186 7/188 (189|190 |191

?
192193 (194 (195|196 (197 (198 199 200 201 |202 203 204 |205 206 207

208|209 |210 211 212 213 |214 |215 |216 217 |218 219 |220 |221 |222 223

T
224|225 |226 227 |228 |229 |230 |231 |232 233 |234 |235 |236 |237 |238 239

240|241 |242 243 244 245 246 (247 (248 249 |250 251 252 |253 |254 255
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4.3 Po3wupeHi koau knasiaTypu

Sk Bigomo, ¢yHKUis gefch() moBepTae KOJ HATHCHYTOI KJaBilli.
HynboBe 3HaueHHsI CHTHAJI3ye MPO HATUCKAHHS CIIeHialbHOI KiaBimi abo
KOMOIHAIIT crenianbHuX Kiapinr. OTKe, Ko gefch() TIOBEpTaE HYJb, TO B
TaKOMy pa3i IpH HACTYITHOMY 3BepTaHHI 1o (yHKuUIi gefch() 3a KoIoMm
MOJKHA BU3HAYUTH, sIKA CaMe KJaBilia Oyjia HAaTUCHYTOO.

Tabnuus 4.3. 3HaveHHsa gonomixHoro 6anta anst pyHKUioHanbHMUX KNasiLw

| SHIFT | CTRL ALT
F1 59 84 94 104
F2 60 85 95 105
F3 61 86 96 106
F4 62 87 97 107
F5 63 88 98 108
F6 64 89 99 109
F7 65 90 100 110
F8 66 91 101 111
F9 67 92 102 112
F10 68 93 103 113
F11 133 135 137 139
F12 134 136 138 140

Tab6nuus 4.4. 3HadyeHHs AornomidkHoro 6anta ans kombiHauin knasiw 3 ALT

ALT-1 120 ALT-A 30 ALT-K 37 ALT-U 22
ALT-2 121 ALT-B 48 ALT-L 38 ALT-V 47
ALT-3 122 ALT-C 46 | ALT-M 50 ALT-W 17
ALT-4 123 ALT-D 32 ALT-N 49 ALT-X 45
ALT-5 124 ALT-E 18 ALT-O 24 ALT-Y 21
ALT-6 125 ALT-F 33 ALT-P 25 ALT-Z 44

ALT-7 126 ALT-G 34 ALT-Q 16 ALT-minyc 74

ALT-8 127 ALT-H 35 ALT-R 19 ALT-nntoc 78

ALT-9 128 ALT-l 23 ALT-S 31 ALT -* 55

ALT-0 129 ALT-J 36 ALT-T 20 ALT -= 131
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Tabnuua 4.5. 3HadyeHHs JonoMidKHOro 6anTa ans iHWKX KoMGiHaLii Knasill

ALT-\ 43 — 75
Insert 82 i 72
Home 71 — 77
PgUp 73 ! 80
PgDn 81 CTRL - — 115
End 79 CTRL - — 116
Delete 83 CTRL-END 117

5 (umdposa) 76 CTRL-Home 119
Shift-Tab 15 CTRL-PgDn 118

Mpukaax peasizauii 00podKkH BiJC1iAIKOBYBAHHS HATUCKAHb

cremiaJJbHHUX KJIaBill.

char c=getch();

if (c==0)
{
c=getch() ;
switch (c)
{
case 75 :/* maTmucHyTa crpinka BniBo */ break;
case 77 :/* maTmucHyTa crpinka BnpaeBo */ break;
case 72 :/* maTmucHyTa cTpinka Bropy */ break;
case 80 :/* marmucHyTa crpinka BHuB */ break;
case 103 :/* marmcHyTa KoM6imamist CTRL-F10 */
break;
case 46 :/* marucHyTra KoMBinauist ALT-C*/ break;
}
}
4.4 ®yHKuUiT cTaHAapTHOI 6idnioTekn
®yHKUiT Onst po6bomu i3 cumeonamu
Tabnuusa 4.6. OyHkuii ona poboTwn i3 cumBonamm
QyHKYis Onuc Tun
MOBEPHEHHS
isalnum(int c); Mepesipka, 4n € CMMBO NiTepoto abo LMdpPoto. int

isalpha(int c); MepeBipka, Y € CUMBOM NITEPOLO. int
iscntrl(int c); MNepes.ipka, Yv € CUMBOI KEPYIOYMM. int
isdigit(int c); INepeBipka, Y1 € CMMBON AECATKOBOK LNpOto. int
isgraph(int c); [NepeBipka, Y1 € CUMBON BUAUMUM. int
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islower(int c); Mepesipka, Yv € CUMBOIT NITEPOIO HMKHBLOTO PericTpy. int
ispunct(int c); MepeBipka, Y € CUMBON 3HAKOM MyHKTYaLlii. int
isspace(int c); Mepesipka, 4 € CUMBOM NPOGINBHUM. int
isupper(int c); MNepeBipka, 4 € CMMBON NITEPOD BEPXHBLOrO PEricTpy. int
isxdigit(int c); Mepesipka, 4v € CUMBON LLICTHAALATKOBOIO LIUGPOIO. int
tolower(int c); [NepeTBOpEHHS CUMBOMY B HVDKHIV pericTp. int
toupper(int c); [MepeTBOPEHHs1 CUMBOIY Y BEPXHIlt pericTp. int

®PyHKUiT Onst po6omu 3 kamanoaamu (dir.h)

Tabnuusa 4.7.

®yHkuii gna poboTn 3 katanoramu (dir.h)

3MmiHa noTo4Horo pobo4voro

chdir(char *pathname); int
Karanory.

findfirst(char *pathname, struct ffblk Moyatok nowwyky dparina abo int

*buf, int attr); Katarnory.

fnmerge(char *path, char *drive, char CknagaHHs imeHi channa i3 .

] void

*dir, char *name,char *ext) OKPEMMX YaCTUH.

fnsplit(char *path, char *drive, char PosknapaHHs imeHi cavina Ha int

*dir, char *name,char *ext); OKPEMi KOMMOHEHTW.

getcurdir(int drive,char *directory); Moseprae noTouHwiA kataror Ha int
BKa3aHOMY [INCKY.

getewd(char *buf, int n); MoBepTae NoBHe iM’st NOTOYHOO char *
Karanory.

getdisk(void); [NoBepTae NOTOYHWI AUCK. int

mkdir(char *pathname); CTBOpEHHS1 HOBOTO Karariory. int

mktemp(char *template); ["eHepye yHikanbHe iM’s panna. char *

rmdir(const char *path); BHULLEHHS KaTanory. int

searchpath(char *filename); MpoRoBXeHHs MOLLYKY (b.amna, char *
noyaroro dyHkuieto findfirst.

setdisk(int drive); BcTaHoBNEHHS NOTOMHOro AMCKy. | int

®yHKUiT Onst po6omu 3 OC (dos.h)

Tabnuusa 4.8. dyHkuii gna podotn 3 OC (dos.h)

absread(int drive, int nsect, int UuranHs: indbopMali i cekTopa int

sectno, void *buffer); pmal pa.

abswrite(int drive, int nsect, int 3anuc iHebopMmaLlii y cexTo int

sectno, void *buffer); pmaity P-

bdqs(lnt dosfun,. unsigned dosdx, Bukank MS-DOS. int

unsigned dosal);

ctrlbrk(int (*handler)(void)); BcTaHosneHHs peakuii Ha CTRL-Break. void

delay(unsigned milliseconds); Mpu3ynmHeHHs p96.°m rporpamu Ha void
BKa3aHe YMCro MiniceKkyHz,
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MoBepTae NOTOYHY BCTAHOBMEHY peakwito

getcbkr(void); ha CTRL-Break. int
getdate(struct date *datep); [MoBepTae NOTOYHy Aary. void
getdfree(int drive, struct dfree [MoBepTae 06’eM BinbHOro Micus Ha void
*dtable); ONCKY.
9;?;}53? drive, struct fatinfo OTpumatu iHcpopmauio FAT. void
getfatd(struct fatinfo *dtable); OTpman" iHcpopmaulito FAT npo void
MOTOYHWI ANCK.
getftime(int handle,struct ftime, . . .
e h MoBepTae gaty i Yac cTBOpeHHs dhavina. int
ftimep);
gettime(struct time *timep); [MoBepTae NOTOYHWIN CUCTEMHWMIA Yac. void
inp(unsigned portid); Yurae oguH 6anT 3 BXigHOro nopra port. int
inport(int portid); Yurae cnoso(asa 6antn) i3 BXigHOro int
nopra.
unsign
inportb(int portid); Yutae 6anT 3 nopTa BBEOAEHHS. ed
char
int86x(int intno, union REGS
*inregs, union REGS *outregs, BukoHye cucTemMHe nepepriBaHHS. int
struct SREGS *segregs);
intr(int intno, struct REGPACK B id
*preg); WIKOHYE CUCTEMHE NepepuBaHHs. VoI
keep(unsigned char status, 3aBepLwumnTi pobOoTY i 3aNMLLIMTK Nporpamy void
unsigned size); pPEe3VOEHTHOIO.
nosound(void); BigkniounTtu 3ByK. void
outp(unsigned portid, int value); 3anucatu 6anT B NopT. int
peek(unsigned segment, unsigned )
offset); OTpuUMaTy 3HaueHHsi Gaiita abo crosa 3a | Nt
peekb(unsigned segment, afpecoto. char
unsigned offset);
poke(unsigned segment, unsigned
offset, int value); 3anucaTit aHadeHHs Gaita abo criosasa | Void
pokeb(unsigned segment, anpecoto. void
unsigned offset, char value);
settime(struct time *timep); BcTaHoBUTM NOTOMHMI Yac. void
sleep(unsigned seconds); I'IpM3ynM_H VTV BIAKOHGHHS Mporpamu Ha void
3afaHy KiNbKiCTb CEKyHA.
sound(unsigned freguency); "eHepyBaTh 3BYKOBUIN CUrHan i3 3agaHoto void

4acToTOHO.
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®yHKUiT Onss po6omu 3 epaghiyHUM pexxumom (graphics.h)

Tabnuusa 4.9. OyHkuUii ana poboTtu 3 rpadiuHMM pexxumom (graphics.h)

bar(int left, int top, int right, int bottom); Manioe sacdhapBosanui void far
NPSIMOKYTHVK.
arc(int x, int y, int stangle, int endangle, .
int radius): Mantoe ayry. void far
bar3d(int left, int top, int right, int BrmanboBye TpbOXBUMIPHUIA .
. - ’ void far
bottom, int depth, int topflag); cToBMELb.
circle(int x, inty, int radius); Mantoe kono. void far
cleardevice(void); OunLLae ekpaH. void far
clearviewport(void); Ouulae rpadiyHe BiKHO. void far
closegraph(void); 3akpuBae rpadidHni pexum. | void far
detectgraph(int far *graphdriver, int far MoBepTtae Tvin rpadiyHoOro .
. N void far
*graphmode); Apavisepa.
drawpol_y(mt. numpoints, int far BumanboBye namaHy niHito. void far
*polypoints);
ellipse(int x, int y, int stangle, int Marioe eninuiy ayry sin .
; LT L MoYaTKOBOrO KyTa A0 void far
endangle, int xradius, int yradius); )
KiHL,eBOro.
fillellipse(int x, int y, int xradius, int Mantoe 3awTprxoBaHni .
RN . void far
yradius); eninc.
fillpoly(int numpoints, int far Mantoe i wTpuxye .
L void far
*polypoints); BaraToKyTHUK.
floodfill(int x, int y, int border); SaLTPUXOBYE 3aMKHEHY void far
obnacTb.
getaspectratio(int far *xasp, int far MosepTae BigHOLWEHHSA .

. : : void far
*yasp); CTOPIiH rpadhiyHOro ekpaHy.
getbkcolor(void); [MoBepTae NOTO4HMI KoMip int far

OHY.
getcolor(void); [MoBepTae NOTOYHMI KOMip. int far
getfillpattern(char far *pattern); Moseprae noTouHwiA T void far
LUTPUXOBKY.
getfillsettings (struct fillsettingstype far [MosepTae NOTOYHWM TUM i .
NN . void far
*illinfo); KOnip LUTPUXOBKW.
getimage(int left, int top, int right, int 36eperTu 6iToBUIN 0O6pa3 .
) . . void far
bottom, void far *bitmap); YaCTUHW ekpaHa.
getlinesettings(struct linesettingstype I'IOBepTa_e MOTO4HIN CTUTTb, .
e\ LWabmnoH i ToBLUMHY void far
far *lineinfo);
LUTPUXOBKY.
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[MoBepTae makcumanbHUm

getmaxcolor(void); Konip, sikMin MOXHa 3ajasaTtu | int far

B MapameTtpax.

getmaxx(void); MosepTatoTh BiANOBIAHO int far

) MakcumarnbHy X-koopauHaTy int far
getmaxy(void); Ta Y-KOOpAMHaTK ekpaHa.
getpixel(int x, int y): MoBepTae Konip nikcens 3 unsigned

KoopavHaTamu (X,y) far
gettextsettings(struct textsettingstype ng;‘:ip Tf: SST;qHHgBMaL#S:q)T‘ void far
far *texttypeinfo); P p P

TEKCTY.
getx(void); MosepTaloTh BiANOBIAHO X- int far

) Ta Y-KOOPAUHATM NOTOYHOTO int far
gety(void); BKa3iBHYIKA.

MoBepTae koa Nnomunku Ans
graphresult(void); OCTaHHbOI rpadivHol int far

onepatlii.

MoBepTae uncno 6anTt, Wwo
imagesize(int left, int top, int right, int HeobxigHi Ans 36epiraHHs unsigned
bottom); NPSAMOKYTHOI YaCTUHU far

eKpaHa.
initgraph(int far *graphdriver, int far IHiujanisavis rpadiyHoro .

S void far
*graphmode, char far *pathtodriver); pexumy poboTu aganTtepa.
s . . . . Manitoe niHito Big TOYKM .
line(int x1, int y1, int X2, int y2); (XLy1) #0 TouKM (x2,y2). void far

Mantoe niHito Bia noTo4HOro
linerel(int dx, int dy); MONOXEHHS BKA3IBHMKA 710 void far

TOYKW, 3a4aHOi MPUPOCTOM

KoopAMHaT.

Mantoe niHito Big noTo4Horo
lineto(int x, int y); MONOXEHHs1 BKa3iBHUKa [0 void far

3a[aHol TOYKM.

Mepemilye BkasiBHWK 4O
moverel(int dx, int dy); TOYKW, 3a4aHOI NPMPOCTOM void far

KoOpAMHarT.

Mepewmillye BKasiBHVK 4O
moveto(int x, int y); TOYKM 3 3a4aHUMU void far

KoopAMHaTamm.
outtext(char far *textstring); BusoavT, TekCToBMiA PRACK void far

Ha ekpaH.
outtextxy(int x, int y, char far BuBoaWTb TEKCTOBUIA PSIAOK .

N I ; void far
textstring); B 3a/jaHe MicLie ekpaHa.
pieslice(int x, int y, int stangle, int Mantoe i WTpuxye cextop void far

endangle, int radius);

Kona.
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putimage(int left, int top, void far BuBoguTb GiToBuiA 06pa3 Ha .
; ; . void far
*bitmap, int op); eKpaH.
putpixel(int x, int y, int color); BusoavTs TOUKY 3 3afIAHUMI |\ i far
KoopAMHaTamu i KorbopoM.
rectangl.e(lnt left, int top, int right, int Manioe MpsIMOKYTHHK. void far
bottom);
sector(int x, int y, int stangle, int . .
endangle, int xradius, int yradius); Wrpwxye cextop eninca. void far
3MiHI0E MacLuTabHuiA
setaspectratio(int xasp, int yasp); KOeiLiEHT BigHOLIEHHSA void far
CTOpIH eKpaHa.
setbkcolor(int color); BcraHosntoe konip ¢ooHy. void far
setcolor(int color); BcTaHoBntoe notouHui konip | void far
seffillpattern(char far *upattern, int BcTaHoBMOE TUM LUTPUXOBKK .
; . = void far
color); (aoBinbHUN).
seffillstyle(int pattern, int color); Bcrariosnioe Tn i konip void far
LUTPUXOBKY.
setlinestyle(int linestyle, unsigned BcTaHoBnOE TOBLUMHY i .
) . ! _— void far
upattern, int thickness); CTUINb TNiHii.
settextjustify(int horiz, int vert); BCTaroB/H0E BUPIBHIOBAHHS void far
TEKTCY.
settextstyle(int font, int direction, int Bcrarosrioe MOTOHM .
7. LWPUAT, CTUMb i po3Mip void far
charsize);
TEKCTY.
setviewport(int left, int top, int right, int Busnavae BikHo ans .
. . . void far
bottom, int clip); rpadiyHoro BMBOAY.
textheight(char far *textstring); F!osepTae BucoTy paakay int far
nikcensix.
textwidth(char far *textstring); F!OBepTae AOBXKUHY pAAKay int far
nikcensix.

MamemamuvyHi pyHkyii (math.h)

Tabnuusa 4.10. MatemaTtnyHi dyHkuii (math.h)

abs(int x); [MoBepTae mogynb Linoro yucna. int

acos(double x); . MoBepTae apKkOCMHYC aprymeHTa. double

acosl(long double (x)); long double

asin(double x); double
MoBepTae apKcMHyC aprymeHTa.

asinl(long double (x)); long double
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atan(double x); double

MoBepTae apkTaHreHc aprymeHTa. lona doubl
atanl(long double (X)); ong double
atan2(double y, double x); )

[MoBepTae apKTaHreHe BigHOLLEHHS double
atan2l(long double(y), long apryMeHTiB. long double
double (x));
ceil(double x); 3a0KpYrneHHs A0 HaMEHLLIOro double

) inoro, 6inbLuoro abo piBHoro long double
ceill(long double (x)); 3aaHoMy umcry. g dou
cos(double x); 06 double

YNCNEHHS KOCKHYCa.
cosl(long double x); long double
cosh(double x); O6uncneHHs rinep6onivyHoro double
coshl(long double (x)); KocuHyca. long double
exp(double x); . double

MosepTae cTeniHb Yncna e.
exp(long double (x)); long double
fabs(double x); MosepTae moaynb yucna (ans double
fabsl(long double @E(X)); OiCHUX Yuncen). long double
floor(double x): S8O0KPYINEHHS! A0 HANMEHULIOTO double

) Linoro, MeHbLLOro abo piBHOro
floorl(long double (x)); long double
3aaHOMy unCIy.
fmod(double x, double y);

[MoBepTae 3anuLLOK Bif OinNeHHs double
fmod(long double (x), long aprymMeHTiB. long double
double (y));
frexp(double x, int
*exponent); Buginsie 3 u1cna maHTucy i double
frexp(long double (x), int €KCMOHEHLianbHy YacTuHy. long double
*(exponent));

Idexp(double x, int expon);

) [MepeTBOPIOE MAHTUCY | MOKA3HMK double
Idexpli(long double (x), int CTENEHs! B YKCIIO. long double
(expon));
log(double x); double

Obuucnioe HaTypanbHuU norapudm.
logl(long double (x)); long double
log10(double x); double

OBumncnioe A4ecATKOBUIN norapudMm.
log10I(long double (X)); long double
modf(double x, double
*ipart); Po3busae 4mcrio Ha uiny i apo6osy double
modfl(long double (x), long HacTnH. long double

double *(ipart));
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pow(double x, double y); )

MigHocKTb Yncno Ao BKazaHoro double
pow(long double (x), long cTenexs. long double
double (y));
sinl(long double x) long double

) O6unCcnioe CMHYC aprymeHTa. |
sin(double x); double
sinh(double x); O6uncnioe rinepGoniYHMiA CUHYC double
sinhl(long double (x)); aprymeHTa. long double
sqrt(double x); O6unCcnioe KBaapaTHUI KOPiHb double
sqrtl(long double @E(x)); aprymena. long double
tan(double x); double

OBYMCNIOE TAHTEHC apryMeHTa. | |
tanl(long double x); ong double
tanh(double x); O6umcrioe riepbonivHMn TaHreHe double
tanhl(long double (x)); aprymeHra. long double

®yHKUiT I/O (stdio.h)

Tabnuusa 4.11. PyHkuii I/O (stdio.h)

clearerr(FILE *stream); QuucTka npanopus noMMrok Ans void
BKa3aHOro MoToky.

fclose(FILE *stream); 3aKpuTTS MOTOKY. int
3akpuTTA BCiX BigKPUTKX (Ha

fcloseall(void); BEPXHbOMY piBHi) dhannis int
(noTokiB).

feof(FILE *stream); Mepesipka Ha KiHeLb NOTOKY. int

ferror(FILE *stream); MepeBipka NnpanopLsi NOMUIOK int
MOTOKY.

fflush(FILE *stream); 3anuc aaHux 3 6ydpepa y noTik. int

fgetc(FILE *stream); YnTaHHs CUMBOITY 3 MOTOKY. int

fileno(FILE *stream); OT,pmaHHﬂ AecKkpUnTopa, int
3B'3aHOT0 3 MOTOKOM.

fgetchar(void); YutaHHs cumBony i3 int
CTaHOapTHOrO MOTOKY BBEAEHHS!

fgetpos(FILE *stream, fpos_t [MoBepTae NOTOYHY NO3uL0 Y int

*pos); davini.

fgets(char *s, int n, FILE YutaHHs psgka 3 NoToK char *

*stream); pAR Y-
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BigkputTsa notoky (BigkpuTh

1 * . *
fdopen(int handle, char *type); chaiin | 3B'S38TH OO 3 NOTOKOM). FILE
fprintf (FILE *stream, const char 3anuc aaHux B NOTIK 3a int
*format [, argument, ...]); dopmarom.
fputc(int ¢, FILE *stream); 3anuc cumBony B NOTiK. int
fputchar(int c): 3any|c CMMBONa B CTaHAAPTHUIA int

MOTiK BUBEAEHHS.

fputs(const char *s, FILE 3 . .
. . anunc psgka B noTik. int

stream);
fread(void *ptr, size_t size, size_t UWMTaHHS [aHVIX 3 NOTOK size t
n, FILE *stream); A Y- -
freopen(const char *filename, MoBTOpHE BIQKDUTTS NOTOKY B
const char *mode, FILE P P y FILE *
* . HOBOMY PEXVIMI.

stream);
fscanf (FILE *stream, const YuTaHHS AaHKX 3 MOTOKY 3a h

int

char *format [, address, ...]); psakom dopmary.
fseek(FILE *stream, long offset, . . .
. . 3miHa no3wuuii nokaxyvka gavina. | int
int whence);
fsetpos(FILE *stream, const MepemileHHs BkasiBHMKa daiina int
fpos_t *pos); BiIHOCHO MovaTky chavina.
ftell(FILE *stream); Hoangae rloTO4HY nosuLlio long

BKasiBHWKa dharna.
fwrite(const void *ptr, size_t size, | 3anuc gaHux i3 3agaHoro bydepa .

; - . size_t
size_t n, FILE*stream); B MOTIK. -
getc(FILE *stream); YunTaHHsi cuMBOIa 3 NOTOKY. int
getchar(void); YutaHHs cumBona 3 noToky stdin. | int
gets(char *s); YutaHH psaka i3 notoky stdin. char*
getW(FILE *stream); YutaHHs crosa (gBox 6anT) i3 int

MOTOKY.

printf (. const char *format [, 3anuc gaHux B noTik stdout 3a int
argument, ...]); dopmaTom.
putc(int c, FILE *stream); 3anuc cumBsona B MOTiK. int
putchar(int c); 3anuc cumBsona B noTik stdout. int
puts(const char *s); 3anuc pagka B noTik. int
putw(int w, FILE *stream); 3anwc cnosa (aBox 6aT) B noTik. | int
remove(const char *filename); 3HULLEHHA davina. int
rename(const char *oldname, . . .

. . MepeimeHyBaHHs chaiina. int
const char *newname);
rewind(FILE *stream): BcTaHoBneHHs BKa3iBHMKa void

hanna Ha 1oro NovaTok.
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scanf ( const char *format [,

YuTaHHa gaHux 3 noToky stdin 3a

address, ...]); opmMaToM. nt
setbuf(FILE *stream, char *buf); Berarioanenrs Gydepusalli void
MOTOKY.
setvbuf(FILE *stream, char *buf, BcTaHoBneHHs Bydepuaalii i int
int type, size_t size); po3Mipy noToka.
sprintf (char *buffer, const char 3anuc gaHvX B psAoK 3a int
*format [, argument, ...]); dopmarom.
sscanf (const char *buffer, const | YuTtaHHsA gaHux i3 psaka 3a .
int
char *format [, address, ...]); dopmaTom.
tempnam(char *dir, char *prefix); 3re|jepyBaTV| M5 TUMHACOBOTO char *
dhaina B 3agaHoOMy KaTtarnosi.

ungetc(int ¢, FILE *stream); MoBepTae cMmBon B NOTIK. int
vfscanf(FILE *stream, const l;:li”:;‘ii':;x“fcl;aﬁfy 3 int
char *format, va_list arglist); PUCT Y

- aprymeHTiB.
vprintf (const char *format, 3annc AaHux B CTaHAapPTHUN int
va_list arglist); noTik BUBegeHHs 3a chopmarom.
vsprintf(char *buffer, const char BuBegeHHs1 psiaka napameTpiBy int
*format, va_list arglist); BM3Ha4YeHOMY chopmari.
vsscanf(const char *buffer, const | YuTtae psgok, BUKOPUCTOBYHOUM int

char *format, va_list arglist);

CMUCOK apryMeHTIB.

PyHKUiT Onst po6omu 3 psiOkamu (string.h)

Tabnuusa 4.12. dyHkuii ansa poboTtu 3 pagkamu (string.h)

strcat(char *dest, const char

J : *

*src): O6’egHaHHA psiakiB. char

strchr(const char *s, int c); Mowyk cumBona y pagky. char *

strcmp(const char *s1, const MoDiBHSIHHS DSIKIB int

char*s2); P PAAKIB.

strepy(char *dest, const char KonitoBaHHS ogHOro psgka B char *

*src); iHLIWRA.

strcspn(const char *s1, const ST MEPLLE BXOMPKEHHS .

char *s2): cuMMBOna i3 3agaHoro Habopy size_t
! CVYMBOIB B PSAKY.

strdup(const char *s); [y6nioBaHHs psiaka. char *

strerror(int errnum); foBepTae NoKkaXMK Ha psAok 3 char *

OMMCOM MOMWUITKY.
strlen(const char *s); [MoBepTae AOBXMHY pagka. size t
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MepeTBOPUTU PAAOK Y HUDKHIN
striwr(char *s); EPETBOP PAROKY char *
pericTp.
strncat(char *dest, const char O6’eaHye OAMH PSAOK 3 N char *
*src, size_t maxlen); CYMBOSaMM iHLLOTO.
strnemp (const char *s1, const MopiBHIOE OAWH PAAOK 3 N int
char *s2, size_t maxlen); CMMBOMNaMM iHLLIOTO.
strncpy(char *dest, const char Konitoe nepLui n cMMBOriB OAHOIO char *
*src, size_t maxlen); psaka B iHLUWA.
’ ’ 3anoBHMTM N CMBONIB psaKa B
strnset(char *s, int ch, size_t n); P char *
3afaHe 3Ha4YeHHs.
3HaWTy nepLue BXxogkeHHs Oyab-
strpbrk(const char *s1, const pLuE BXOA A N
reon. SIKOro CMMBOIIA i3 334aHoro char
char *s2);
Habopy B psaKy
. [MoLyK nepLIOro BXOMXXEHHS
strrchr(const char *s, int c); OLLIYK MEPLLIOTO BXO/PKE char *
330aHOro CUMBONa B PAAKY.
strrev(char *s); IHBEPTYBaTN PSAOK. char *
strncat(char *dest, const char BcTaHoBuTU BCi cMBONu psigka char *
*src, size_t maxlen); B 3aQaHe 3HaYEeHHs1.
strspn(const char *s1, const LLlakye nepumin cMBON OQHOrO size t
char *s2); psioKa, BiACYTHIN B iHLIOMY. -
strstr(const char *s1, const char LLlykae yacTuHy psigka B iHLLIOMY char *
*s2); PsIAKY.
MepeTBOPUTK PAOOK Y BEPXHIN
strupr(char *s); P P PAAOKY BEP char *
pericTp.

KoHconbHi ¢pyHKuii I/O (conio.h)

Ta6bnuusa 4.13. KoHconbHi dyHkLii I/O (conio.h)

cgets(char *str); YutaHHs pagka 3 KoHConi. char *

CTupae yacTuHy psigka Big
clreol(void); MOTOYHOrO NONOXKEHHS Kypcopy | void
[0 NpaBoi rpaHuLi BikHa.

clrscr(void); Ouuwae ekpaH abo BIKHO. void

cprintf (const char *format [ arg, ...]); Ziﬁg‘;“;g;’;g:g; TekcTose int

BuBeneHHs psigka B TekcToBe .
cputs(const char *str); BiKHoﬂ PAA int

YuTaHHs AaHWX 3 KOHCori 3
cscanf (char *format [, address, ...]); BMKOHaHHAM ¢hopMaTHOro int
NepeTBOPEHHS.
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BHULLEHHS MOTOYHOrO pAOKka B

delline(void); L void
TEKCTOBOMY BiKHi.

getch(void); YuTaHHs cumBorna 3 KOHCONi int
6e3 exo-apyKy.

getche(void): YuTtaHHs cuMBOna 3 KoHconi 3 int
€X0-APYKYM.
YuTaHHsa 8 cumBsonis 3

getpass(const char *prompt); KOHCOMMbHOro TepmiHany 6e3 char *
€X0-AyKy.

gettext(int left, int top, int right, int Konitoe YacTuHy TekcTa 3 int

bottom, void*destin); eKpaHa B 3agaHui bydep.

gettextinfo(struct text_info *r); fae |Hd)opmauuo npo void
TEKCTOBUIA PEXMM.
MomicTnTn Kypcop y BkazaHe

gotoxy(int x, int y); MicLie ekpaHa abo TEKCTOBOro void
BikHa.

highvideo(void); Bcrariosnioe B1coky void
SICKPaBiCTb CUMBOTIB.

insline(void): BcTaBka MOPOXHBLOTO pfika B void
TEKCTOBE BIKHO.

inp(unsigned portid); Yurtae 6anT 3 nopra. int

inport(int portid); Yurae 2 Bavita 3 nopra. int

inportb(int portid); Yutae 6anT 3 nopra. un;'g:ed

inpw(unsigned portid); YuTtae 3 nopTa 2 GanTtu. unsigned

Kbhit(void); MepeBipnTH HAaTUCKaHHA int
KHOTKM.

lowvideo(void); BCTaHO.B”K’e HISLKY void
SICKPaBiCTb CUMBOTIB.

movetext(int left, int top, int right, int 502:\},?;:6:2:\4332?:5; ekpana s | int

bottom, int destleft, int desttop); iHFI).IJy yT P

normvideo(void); BCTquB”me CTaHfapTHy void
SICKPaBICTb CUMBOTIB.

outp(unsigned portid, int value); 3anwucatu 6aiT B NopT. int

outport(int portid, int value); 3anwucatu 2 6aiiTn B NopT. void

outpor.tb(lnt portid, unsigned char 3anucaTy 6aiiT B NopT. void

value);

outpw(unsigned portid, unsigned 3anucatu 2 6ainTi B NopT. unsigned

value);
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putch(int ch); B_maecm CUMBOIN B TEKCTOBE int
BIkHO.
puttext(int left, int top, int right, int BuBecTu TekcT i3 BkazaHoro .
X ; int
bottom, void*source); 6ydbepy Ha exkpaH.
_setcursortype(int cur_t); BcTaHoBuUTU TUN Kypcopa. void
textattr(int newattr); BcTaHoBuTU KOnip TekcTy i Tna. | void
textbackground(int newcolor); BerawosuTm konip Tna Tekcry, void
LLIO BUBOAUTLCS.
textcolor(int newcolor); BerarosuT Konip TekCTy, Lo void
BUBOAUTBLCS.
textmode(int newmode); BcTaHoBuUTH TekcToBMIA pexm. | void
ungetch(int ch); l‘losepTae cumBon, BBEAGHWA 3 |
KnasiaTypu.
wherex(void); MoBepTaloTh BiANOBIOHO int
wherey(void); noTo4Hy X abo Y-koopauHary. int
window(int left, int top, int right, int BcTaHoBUTU KOOpPAMHATY void
bottom); NMOTOYHOrO TEKCTOBOrO BiKHA.
4.5 MNpioputeTn onepadin
Tabnuus 4.14. lNMpioputeTn onepawin
Onepauii (Big BMLLOro NpiopuTETY A0 HUXYOrO) Mopsiok
P piop y BUKOHaHHSA
O - -
I ~ ++ —— & * (tun) sizeof new delete
* | %
=+ —_—
<< >>

%= <<=

>>= N=

L A O A A AR A R R
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4.6 OcHoBHI KkoMGiHauii knaBiw cepegosuwa TC

Tabnuusa 4.15. KomaHan nepeMileHHs Kypcopy

Onepauis || KombGiHauis knaBiLu
Ha cumBoOnN BNiBO CTRL-S abo «
Ha CMMBO BMpaBo CTRL-D abo —
Ha CrnoBo BnNiBO CTRL—A ab6o CTRL - «
Ha CroBoO BNpaBo CTRL-F abo CTRL - —
Ha psigoK Bropy CTRL-E a6o 1
Ha psiAOK BHU3 CTRL-X abo |
NPOKpyTKa Bropy CTRL -W
NPOKpYyTKa BHU3 CTRL-Z
Ha CTOPIHKY Bropy CTRL-R abo PgUp
Ha CTOPIHKY BHW3 CTRL-C abo PgDn
nonepeaHsi No3uLis Kypcopy CTRL-QP

Ta6bnuua 4.16. KomaHam BCTaBKU i BUNYYEHHSA

Onepauisi

KombiHauis knasiw

BKMOUYNTU/BUKIHOUNTY peXunm
BCTaBKU

CTRL-V abo Ins

BCTaBUTM MOPOXKHIN psaoK CTRL-N
SHULLUTY PAJOK, HA AKOMY B
3HaXO4UTbCS Kypcop CTRL-Y
3HWLUMTM TEKCT BiA NOTOUHOT nosnuii | o) QY

Kypcopy A0 KiHUSA psiaka

3HULLUTM CUMBOJT, O 3HaXOAUTLCSA
3nisa

CTRL-H abo Backspace

3HULLUTU CUMBOJ, HA IKOMY
3HaxXoOWUTLCS Kypcop

CTRL-G abo Del

SHULLUTYM CMOBO, AIKEe 3HaX0OUTLCA
cnpasa

CTRL-T
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Tabnuusa 4.17. BnoyHi komaHan

Onepauis H KombiHaLis knasiLu ‘

BCTAHOBUTU NOYaToK Groky CTRL-KB

BCTAHOBUTU KiHeLb G1oKy CTRL -K K
BUAOINUTN OOQHE CrNOBO CTRK-KT
konitoBaTn 6ok CTRK-KC
nepemictuTy 610K CTRL-KV
3HULLMTK BNok CTRL-KY
npouuntatn 6ok 3 gncky CTRL-KR
3anucaT 6noK Ha AUCK CTRL-KW
cxoBaTtu/nokasaTvi NOMiTKy CTRL-KH
HagpykyBaTu 6ok CTRL-KP
3CyHyTM 6ok BniBo CTRL-KU
3cyHyTu 6nok BnpaBso CTRL-K |

Tabnuusa 4.18. Kepytodi komaHau

Onepauis

KombiHauisi knasiLu

aKkTMBi3aLia BEPXHbOro MeHo

CTRL-KD a6o CTRL-K Q

36epexeHHs darvina

CTRL-KS abo F2

3aBaHTa)eHHs1 iCHyto4oro panna

F3

Tabynsauis

CTRL-I abo Tab

BMGIp pexumMy Tabynauii

CTRL-OT abo CTRL-QT

BiZAHOBMEHHS NMOTOYHOrO pagKa

CTRL-QL

BCTAHOBIEHHS MapKepa no3uuii

CTRL-K (0, 1,2, 3)

nepenTn Ha BCTAHOBIIEHUN paHille
mMapkep

CTRL-Q(0,1,2, 3)

npecikc kepy4oro cMmBorny CTRL-P
NoLUyK CTRL-QF
noLyK i 3amiHa CTRL-QA
NOBTOPEHHSA OCTAHHLOTO MOLLYKY CTRL-L
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Tabnuua 4.19. Pexumu nowyky

Onuis nowyky

3HayeHHs

LykaTu Hasag

rnobanbHuiA NoLyK

MoLUyK n pas

3amiHa 6e3 3anuTy

irHOpYBaHHS pericTpy

NOLLYK TiflbKK LinnX cnis

rlSiclz|s |l ®

nokKanbHUNn NOLyK

Tabnuusa 4.20. PyHKUiOHaNbHI KNaBiLi

Onuist nowyky 3Ha4yeHHs

F1 BUKITNMK KOHTEKCTHO-3anexHoi fonoMoru

F2 36epeXeHHs1 NOTOYHOro danny

F3 3aBaHTaXKeHHs hainna 3 gncky

F4 BMKOHaTW Nporpamy Ao NOTOYHOI No3uUii Kypcopy

F5 36iNbLWNTU/3MEHLUNTA BiKHO

F6 nepeKknioYnTN akTUBHE BiKHO

F7 BUKOHATW OAVH KPOK i3 BXOMKEHHAM Y (PYHKLT

F8 BMKOHaTW OLMH KPOK 0€3 BXOMXKEHHS Y (OYHKLT

F9 CcTBOpUTK nporpamy (make)

F10 nepexig Mixk BEpXHiM MEHI0 | pegakTopom

ALT-F1 Bigo6pasnTn OCTaHHIO CTOPIHKY 3BEPTaHHS 40 4OMOMOrU

ALT-F3 [03BonNsie BUGpaTh oavH i3 dpani., SKi BigkpuBanucs
paHiwwe

ALT-F5 nepenTy Ao BikHa pesynbTaTiB

ALT-F6 NepekioYeHHs MiXk JBOMA OCTaHHIMK pobounmm
dannamu

ALT-F7 nepexig 4o nornepeaHbLoi NOMUITKK

ALT-F8 nepexig 4o HacTyMNHOI NOMWIKK

ALT-F9 komminosatu nporpamy (*.OBJ)

ALT-B nepenTn oo meHo Break/watch

ALT-C nepentu oo meHio Compile

ALT-D nepeitn oo mexio Debug

ALT-E nepenTu B peaakTop
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ALT-F nepenTy o MeHio File

ALT-O nepentn oo meHto Options

ALT-R nepenTu 4o MeHio Run

ALT-X Buxig 3 TC

Shift-F10 BUBECTM iHdhopMmalLito npo Bepcito TC

CTRL-F1 BMBECTW JONOMOTY Mpo igeHTudikaTop, kUi
BU3HAYAETLCS KYPCOPOM

CTRL-F2 3aBepLUUTU NMOKPOKOBE BUKOHAHHS NporpamMm

CTRL-F3 aKTMBI3yBaTU BikHO CTeka

CTRL-F4 06GUNCTINTY BMUPA3, NOKa3aTN 3HAYEHHS 3MiHHOT abo
3MIHWUTU 3HAYEHHS! 3MiHHOI

CTRL-F7 J0JaTy 3MiHHY Y BiKHO CMOCTEpeXeHHs!

CTRL-F8 BCTAHOBUTUN KOHTPOMbHY TOUKY

CTRL-F9

BMKOHaTW Nporpamy
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