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BCTYII

VY HamionanbHOMY YHIBEpCUTETI KopabiaeOyayBaHHs iMeHi
agmipana MakapoBa (HYK) nucnumiina "OcHOBU mporpamy-
BaHHsI" BUBYAETHCS CTYICHTaMU creriaabHocTi 121 "[mxenepis
nporpaMHoro 3abesneyeHHs" (monepeans Ha3ga "[Iporpamue 3a-
OesreueHHs cUCTeM") y MEepIIOMy-TPeThoMy ceMecTpax. Bona
BITHOCUTBCSI IO UKITY PO ECiHHOT Ta MPAKTUYHOI M1TOTOBKH
OakanaBpiB.

Jlam MeTonnyH1 BKa3iBKM MatOTh IOTIOMOTTH CTY/IEHTaM Tiep-
moro Kypcey crnerianpHocTi 121 "[Hxenepis mporpaMHoro 3a6e3-
neyeHHA" y MiIroTOBIII Ta BUKOHAHHI JAOOpaTOpHUX poOIT 3 TuC-
nurTiay "OcHOBY nporpaMyBaHHs". BOHU MICTSATh 3aBIaHHS IS
abopaTopHUX POOIT, CTUCTHI BUKJIA] TEOPETUIHUX BIJIOMOCTEH,
eTanu BUKOHAHHS POOIT Ta KOHTPOJIbHI 3alTUTaHHS.

[ Ipy BMKOHAHHI KOYKHO1 JTA0OPATOPHOI pOOOTH PEKOMEH Ty€EThCS:

* 3aCBOITH TEOPETHYHI BIJIOMOCTI,

* po3i0parucs 3 3aBIaHHSIM Ta €TallaMi BUKOHAHHS pOOOTH;

* BHKOHATH 3aIIPOIIOHOBAHI 3aB/IaHHS Ta 0()OPMHUTH 3BIT 3 PO-
ootH;

* MEePEeBIPUTH NOBHOTY PO3YMIHHS TEMH 3a JIOTIOMOT'0I0 KOH-
TPOJIbHUX 3aITUTaHb, PO3TAIIIOBAHUX Y KIHIII KO)KHOT pOOOTH.

JlaboparopHy poO0Ty HEOOX11HO BUKOHYBATH BiAMOBIIHO J10
HABEJICHUX €TaIiB BUKOHAHHS POOOTH. 3BIT PO JIaOOpaToOpHY po-
00Ty 0(DOPMITIOETHCSI KO)KHUM CTYJAECHTOM 1HIMBIAYyadbHO. 3BIT
MOBMHEH MICTUTH: Ha3By 1 METy pOoOOTH; 3aBJaHHA (TIOCTAaHOBKY
3aj1a4i); METOJMKY 1 aITOPUTM PO3B'SI3aHHS 3a]]a4i; TEKCT Iporpa-
MU; pe3yJIbTaTH POOOTH; aHaJIi3 PE3y/IbTaTIB Ta BACHOBKH.



Pooora Ne 1

Po3pobka i peanizanisi nporpam
MOUIYKY TA COPTYBAHHS

Meta po60TH: OBOJOAIHHS HABHUKAMU CKIIQaHHS IPOTPaM
MOIIYKY 1 COPTYBaHHs €IEMEHTIB MacHUBY Ta BUKOHAHHS iX
B NetBeans IDE.

3aBaanus

3aBnannd 1.1. ChopmynioBarn MaTeMaTnYHUN 3anuc ¢par-
MEHTa IPOrpaMu Ta OOUUCIUTH 3HAYEHHS 3MIHHOT X MicJsl HOro
BUKOHAHHS, 3TiHO BapiaHTy, HaBeaeHoMY B Tabmuii 1.1. Ene-
MEHTHU MacHBY OOUHCITIOIOTHCS 3a hopmyrnoro a [1]=p [1]-50,
pe p[i+1]=(p[i]*11+7)%100. p[0] mopiBHwE N -
HOMEPY BapiaHTa 3a CIIUCKOM I'PYITH, KIJTBKICTh €JIEMEHTIB y Ma-
CHUBI JIOpIBHIOE size=15.

Tabnums 1.1 — BapianTtu 3aBnanns 1.1

Ne @PparMeHT nporpaMu
1-5 for (int i=0; i< size; i++) {
for (int j= size-1; j>i; j--){
if (alj] < alj-11) |
int t = aljl;

aljl = alj-11;
alj-11 = t;
}
}
}
x=a[0];
6-10 | for (int i=1; i<size; i++) {
int curr = afli];

int j = i-1;

while (j>=0 && a[jl>curr) {
alj+ll=aljl;
J-—-;




IIpooosoic. maon. 1.1

Ne

@dparmeHT nporpamu

}

}
x=al[0];

alj+1]

}
if

}
x=al[0];

11-15 for (int 1=0; i<size-1;
int nmin
(int j=i+1;
(aljl<alnmin])

for

i++) |

Jj<size; J++){
nmin = j;

for

}
x=al[2];

1620 | for (int i=0;

(int j= size-1;

j>i; 3-=2){

{

for

}

21-25 | for (int 1i=0; i<size-1;
int nmin
(int j=i+1;
(aljl>alnmin])
if (1
int t
al[nmin]
ali]

J++) o

nmin = j;




Ne PparMeHT IporpamMu
26-30 | for (int i=1; i<size; 1i+=2) {
int curr = alil;
int j = 1i-2;
while (j>=0 && a[jl>curr) {
alj+2]=aljl;
j-=2;

}
alj+2] = curr;
}

x=alll];

3aBnannsa 1.2. CxiacTu mporpamy COpTyBaHHS MOCIIIOB-
HOCTEH YKCeI 3T1IHO 3a BapiaHTaMU, K1 HaBeIeHi B Ta0umii 1.2,
ta BukoHarH ii B NetBeans IDE. ITociimoBHOCTI 3aIIOBHHUTH 3a J0-
IIOMOT'0X0 JaTYMKA BHIIAJKOBUX YHCEIL.

Tabnuis 1.2 — Bapiaatu 3aBnanus 1.2

Ne 3aBaaHHsA

1 | [laHa MOCIZOBHICTb IIJMX YHCEN @q,d,,...,0d,5. PO3TallyBaTH elne-
MEHTH IIOCJIIIOBHOCTI, KpaTHI 3 3a 3pOCTaHHsM (iHII eJeMEeHTH
3aJIMIIAIOTHCS HAa CBOIX MicIix). MeTo copTyBaHHsS — BUOIp.

2 | JlaHa HOCHiIOBHICTb IiMCHUX YHCEN ay,a,,..,d,,. PO3TallyBaTH
JIOJIATHI €JIEMEHTH ITOCITiIOBHOCTI, IIIO CTOATh Ha HETIAPHUX MICITIX
3a 3poCTaHHsAM (iHIII €JeMEHTH 3aJIUIIAI0THCS HA CBOIX MICILX).
Meron copTyBaHHS — BUOIp.

3 | lana mociiOBHICTH IIHCHHMX YUCEN @,,d,,...,0,,. EJIEMEHTH, ILO
CTOSITh HAa IApHHUX MICLSX, PO3TAllyBaTH B HOPSAKY 3POCTAaHHS,
a Ha HeNapHUX B IOPSJIKY 3MEHIIeHHA. MeToj CcOpTyBaHHS —
Oynb0aIKor0.

4 | JlaHa NOCHiOBHICTh HifiCHUX 4HCelaq,,as,...,a,,- PO3TallyBaTH
€JIEMEHTH MOCTiIOBHOCTI, II0 CTOATh HA MAPHUX MICLAX Y TOPAAKY
3MEHIIEHHs (iHIIi €eeMEHTH 3alMINAIThCA Ha CBOIX MiCLSX).
Mertop copTyBaHHS — OYIBE0ALIKOIO.




3aBaHHs

JaHna TOCHiNOBHICT JIHCHUX YMCEN a,, a,,...,a,, PO3TAIIYBaTH
€JIeMEeHTH TIOCTiOBHOCTI, MEHII 3a CepeAHhOApU(PMETHIHE 3Ha-
YeHHs, 32 3pOCTaHHsAM (iHIII EJEMEHTH 3aJMIIAlOThCcS Ha CBOIX
Micisx). MeTo1 COpTYBaHHS — BCTaBKa.

JaHa MOCHIifOBHICTh AIMCHUX 4YUCEN a,,ds,..,a,,, BIAMIHHUX Bij
HyJs. Po3TamryBatu Bifi’€MHI €JIEMEHTH IOCTIIOBHOCTI 3a cha-
JIAHHSM, a TOJIaTHI — MO 3pOCTaHHI0. MeToI COpTYyBaHHS — BUOIp.

JlaHa HOCIiNOBHICTh NOAATHUX LIIMX YHCEN a,,ds,...,ad,s. PO3Ta-
IIyBaTH €JIEMEHTH TOCIiOBHOCTI, 10 KpaTHi 3, 3a cragaHHIM
(iHII eleMEeHTH 3aJMIIAOTHCA HA CBOIX Miclix). Metox copty-
BaHHS — BCTaBKa.

JlaHa NOCIiAOBHICTh LINKX YUCET @4,a,, ..., A,5. PO3TALYBATH MApHI
€JIEMEHTH 3a 3pOCTaHHAM (IHINI €IeMEHTH 3alIUIIAalOThCs Ha CBOIX
micusx). Meton copTyBaHHS — BHOIp.

JlaHa MOCNiOBHICTh AIMCHUX YHCEl a,,a,, ..., d,,- 11OTPIOHO po3Ta-
UIyBaTH JOJATHI C€JIEMEHTU MOCHIIOBHOCTI 3a CHajaHHsM (iHIIi
CJIEMEHTH 3aJMIIAIOTHCS Ha CBOIX MiclAx). MeTol cOpTyBaHHS —
BCTaBKa.
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JlaHa MOCHIZOBHICTh LUIMX 4YHMCEN a,,d,,..,d,s. PO3TalllyBaTH
HEeIapHi eIeMEeHTH 3a claJaHHAM (1HIII eIeMEeHTH 3a/IUIIaoThCs Ha
CBOIX MicIIsX). MeTon COpTyBaHHS — BUOIp.

11

JaHa TOCHifOBHICT JIHCHUX YMCEN a,,a,,..,a,, PO3TAIIyBaTH
€JIEMEHTH TIOCHiIOBHOCTI, fKi HalexaTh MiamlasoHy [p,p,], 32
cragaHHaM (IHIOI €JeMEHTH 3aJMIIAlOThCAd Ha CBOIX MICIAX).
Merton copTyBaHHS — OyIH0ANTKOTO.

12

JaHa TOCHiNOBHICT JIHCHUX YMCEN a,,a,,..,azo. PO3TAIIYBAaTH
MepIIy MOJOBHHY €JIEMEHTIB IOCHIJOBHOCTI, 32 CHaJaHHIM, 1HIITI
€JIEMEHTH pO3TallyBaTH 3a 3pOCTaHHSAM. MeToJ COpTyBaHHS —
Oynp0amKoro.

13

JlaHa TIOCTINOBHICTD RIWCHHUX YHCEN a,,a.,...,a,,- PO3TallyBaTH
€JIEMEHTH MOCIIIOBHOCTI, sIKi MicTiATh mudpy N, 3a 3pocTaHHAM
(iHIII  €JIeMEHTH 3aJIMIIAIOThCA Ha CBOIX MicIsiX). MeTon
COPTYBaHHS — BCTaBKa.




IIpooosawc. maon. 1.2

Ne 3aBaaHHsa

14 | lana NOCHIZOBHICTh IIMCHUX YMCEN @,,d,,..,d,. PO3TalllyBaTH
€JIeMEHTH TIOCHiIOBHOCTI, cyma IMdp SKUX AopiBHIOE N, 3a
cnamaHHsIM (1HIII SJIEMEHTH 3aJIMIIAI0THCSA Ha CBOIX MicIisix) Meron
COpTYBaHHs — BUOIp.

15 | JlaHa MOCHiJOBHICTh LITMX YHCEN a,,as,,..., a5, PO3TALIyBaTH J0-
JIATH1 eIEMEHTH TIOCIiIOBHOCTI, SIKi KpaTHi 5, 3a cragaHasM (iHIIi
EJIEMEHTH 3QJIMIIAIOTHCS HA CBOIX Micusx). MeToJ copTyBaHHS —
BUOIp.

KopoTtki TeopeTuyHi BizomocTi

HaiiGimp1m mpocTuii 31 croco01B MONIYKY TaHUX — JIIHIHHUT
nomyk. /lanuii anropuT™ NOPiBHIOE KOXKHUN €IEMEHT MAcCHBY 13
KITFOYEeM, HaIaHUM JJIs TIOMIYKY. AJITOPUTM JIIHIHHOTO TOIIYKY
BIIMIHHO TIPAITIOE TIJIBKH JIJI1 HEBEJIMKUX 00 HEYTOPSIKOBAaHUX
MacCHBIB i € a0COIFOTHO HAIIHHUM.

SIKI110 MacHB MICTHTb YIOPSAAKOBAHY MOCIIIOBHICTh JaHUX,
TO OUTBII epeKTUBHUM Oyre MBIMKOBUM (OiHAPHMIA) TIOIITYK.

[MpunycTtumo, 1o 3MiHHiI Lb 1 Rb MIiCTATh, BIANOBIIHO, JiBY
¥ IpaBy rpaHUIli Bipi3Ka MacuBy, Je nepeOyBae noTpioHMIA ene-
MeHT. [lomyk 3apkau OyieMo MOYMHATH 3 aHAJI3y CepeaHbOTO
eneMeHTy M Bizipi3ka MacuBy. SIKIIIO IIyKaHe 3HaUCHHS MeH1e M,
NEepexoMMO JI0 TONIYKY B JIiBii IMOJOBHHI BiJIpi3Ka, JIe BCi efe-
MEHTHU MEHIIII 3a €JIEMEHT, SIKUH TUIBKHU 110 TiepeBipin. [Hakie
Kaxy4u, 3Ha9eHHAM Rb ctae (M-1) 1 Ha HacTymHil iTepaiii pobo-
Ta BEAETHCS 3 MOJIOBUHOIO MacHBY. TakUM YHWHOM, Y pe3yJabTari
KOKHOT IEPEBIPKH B/BIY1 3BYKYETHCS 00JIACTh ITOIIYKY.

JIBiiikOoBUI MOLIYK — AY)K€ MOTYXHUH METO, HAIlpHUKIIA],
SKIIO TOBKKWHA MacuBy piBHa 1023, T micist epIIoro MopiBHSAH-
HS IPOMIOK 3BY)KYEThCS 710 511 enemMeHTiB, a micis Ipyroro —
10 255, To0TO0 15t ToTIyKy B MacuBi 3 1023 enemenriB nocuts 10 mo-
PIBHSIHb.
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Inest MeToy Oyp0aIIKOBOTO COPTYBaHHS MOJISITA€E B HACTYTI-
HOMY: KPOK COPTYBaHHS MOJISITA€ B MPOXO/Ii 3HU3Y Bropy Mo Ma-
cuy. [1o 10p03i mpomIAIa0THCs MAPH CYCiIHIX €JeMEHTIB. K10
€JIEMEHTH JIeSIKOi Mapy 3HAXOASTHCS B HEMIPaBUIIBHOMY MOPSIIIKY,
TO BOHU MIHSIFOThCA MicIsaMu. [Ticiis meproro mpoxoy mo Macu-
By "Bropi" BusiBIsieThCs camuil "nerkuit" enement. Hactymuuii
MPOXiJ] pOOUTHCS 10 APYroro 3BEpXy eJIeMEHTa, TAKUM YMHOM
IpYTUid 32 BEJIMYMHOIO €IEMEHT IMiJHIMAEThCSl HA MPABUIIbHY
nozutito. [lepersig eneMeHTiB pOOUTHCS 1O BCE 3MEHITYIOTii
HIDKHINA 9aCTHHI MacHBy J10 THX Hip, MOKU B Hill HE 3aTMITUTHCS
TITBKH OJTUH eNleMeHT. Ha iboMy cOpTyBaHHS 3aKiHUY€EThCS, TaK
SIK TIOCJTIIOBHICTh BIOPSIIKOBaHA 33 3pPOCTAHHSIM.

OCHOBHI MPUHITUITN METOAY: CepeaHs KUIbKICTh MOPIBHIHB
Ta MEePEeCTaHOBOK MAIOTh KBAAPATUYHUN MOPSIAOK 3pOCTAHHS,
3BiJICH MO’KHA 3pOOHUTH BUCHOBOK, 1110 JITOPUTM OYyITBOAILIKH TyXkKe
MOBUTbHUM 1 MasioedekTuBHUM. [IpoTe, y HhOTO € Belnue3Hui
TUTIOC: BIH MPOCTHUH 1 HOTO MOYKHA TIO-BCSIKOMY TTOKpAIIyBaTH.

SIK1110 Ha SIKOMYCB 13 TIPOXO/IiB HE BiA0YI0CS KOTHOTO OOMIHY,
1€ O3HaYae, 10 BC1 Mapy po3TaIlOBaHI B IPaBUIBHOMY MOPSIKY,
TOOTO MacHB BXKE BiICOPTOBaHMM. TakuM YHHOM TEPIIHI KPOK
ONMTHMI3aIlii ToJIsATaE B 3amaM'sTOBYBaHHI, YU TIPOBOJMBCS TPH
JTaHOMY TIPOXO/Ii OyIb- KMt OOMiH. SIKIIIO Hi — aJITOPUTM 3aKiHUY€e
pobory.

Inest MeTomy copTyBaHHSI BHOOPOM TTOJISITA€E B TOMY, III0O CTBO-
pIOBATH BIJICOPTOBAHY MOCIIOBHICTh HIJISAXOM IPUEIHAHHS
710 HEl OHOTO 32 OJIHUM €JICMEHTIB B MPABHILHOMY MOPSIKY.
AJNTOPUTM CKIIQIA€THCS 3 /1 MOCIIJOBHUX KPOKIB, MTOYMHAIOYH
BiJl HyJbOBOTO 1 3aKkiHuyrouu (n-1). Ha i-my kporti Bubupaemo
HaWMEHIINH 3 eJIeMEHTIB a[i] ... a[n] 1 MiHIEMO HOTO MICISIMHU
3 a[i]. He3anexHo Big HOMEpY IOTOYHOTO KPOKY #, TOCITIZIOBHICTh
a[0] ... a[i] e BnopsinkoBanor. Takum 4rHOM, Ha etari (n-1) Bes
MTOCJTIIOBHICTB, KPIM a[ 7] €JIEeMEHTY BHSBJISETHCS BIJICOPTOBAHA,
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a a[n] cToiTh HAa OCTAHHBOMY MICIII 10 TTPaBY: BCE MEHIIII €JIEMEH-
TH BK€ MIIILTA BIIiBO.

OCHOBHI NPUHIMITYA METOJY: JUIsl 3HAXOKEHHSI HAWMEHIIIO-
ro eJIeMeHTa 3 n+1 po3IsaeEMUX eJIeMEHTIB ITOPUTM POOUTH /1
nopiBHAHB. OCKIJIBKH KUTbKICTh IIEPECTAHOBOK 3aBXK/IU Oy/ie MEH-
IIOI0 33 KUIBKICTh MOPIBHAHB, Yac COPTYBAHHS 3pOCTA€ LI0J0
KUJIBKOCTI enteMeHTiB. KpiM Toro, anroput™ He BUKOPUCTOBYE J10-
JIaTKOBY MaM'ATh: BC1 orepallii BiiOyBatoThes "Ha mici'.

CopTyBaHHSI IUM METOJJOM MO>XHA BUKOPUCTOBYBATH IS
MacCHBIB, III0 MAIOTh HEBEITUKI PO3MIpH.

CopryBaHHS MPOCTUMHU BCTaBKaMH B YOMYCh CXOXKE€ Ha Me-
TOJIU, HAaBE/ICH1 paHilie. AHATOTTYHUM YHHOM POOIISITHCS IIPOXO-
IV TIO YaCTHHI MAaCHBY, 1 aHAJIOT1YHUM K€ YUHOM Ha HOoro movar-
Ky "BHpoOcTae" BiICOPTOBaHA MTOCTIIOBHICTb.

Opnnax B copTyBaHHi Oynb0arikoro abo BHOOpoM MokHa Oyr10
YITKO 3asIBUTH, 110 Ha i-My Kpotii enemeHnTtu a[0] ... a[i] cTrosaTs Ha
NPaBUIBHUX MICLAX 1 HIKYIU BXe He MepeMicTiThes. B mipomy
K COpPTyBaHHI MofiOHEe TBEpIKEHHs Oyne OLIbII CIAOKUM: IO-
cminoBHicTh @[0] ... q[i] BnopsinkoBaHa. [Ipu oMy mo xomy
JITOPUTMY B Hel OyyTh BCTABJISITHUCS HOB1 €JIEMEHTH.

Posrsaemo nii anroputmy Ha i-my Kpoui. [TocninoBHICTb
70 1IOTO MOMEHTY PO3/iJieHa Ha Bl YaCTUHU: BIOPSIKOBAHY
a[0] ... a[i] Ta neBnopsankoBany a[i+1] ... a[n]. Ha HacTymHOMY,
(i+1)-My KO’)KHOMY KpoIli alroputmy Oepemo a[i+1]-if enement
1 BCTaBJIIEMO Ha MOTPiOHE MICIIE Y BIICOPTOBAHY YaCTUHY MacH-
BY. [To1ryk BiAIOBITHOTO MiCIISl JJIs1 YEPTOBOTO €JIEMEHTY BX1THOT
MOCITOBHOCTI 341 CHIOETHCS IIJISIXOM MOCITIIOBHUX MOPIBHSAHB
3 €JIEMEHTOM, IO CTOSATh MEpe]] HUM. 3aJIeXKHO BiJl pe3ylbTary
MOPIBHSHHS €JIEMEHT a00 3aJUIIA€ThCS HA MOTOYHOMY MiCIIi
(BcTaBKa 3aBepieHa), a0 BOHU MIiHSIOTHCS MICISIMU 1 MpoI1Iiec
MIOBTOPIOETHCSI.
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['apHIM NOKa3HUKOM COPTYBaHHS € Jy)Ke MPHUpPOIHA MOBe-
JiHKA: Maie BiJICOPTOBaHUI MacuB Oye ynopsAKOBaHUHN JTyxke
mBHKO. Lle, BKyTIi 31 CTIHKICTIO aNTOpUTMY, pOOUTH METOJ XOPO-
IITUM BUOOPOM Yy BIATIOBITHUX CUTYAIIisIX.

IIpukiaag BUKOHAHHS Po0OTH

3aBnannd 1.1. ChopmynoBarn MaTeMaTnYHUN 3anuc ¢par-
MEHTa MPOTrPaMH Ta OOYUCITUTH 3HAYEHHS 3MIHHOI X TIICIIS HOTO
BHKOHAHHS, JIe S1ze=22 —po3mip MacuBy, N=31 — BapiaHT 3a
CIIMCKOM TPYIIH.
for (int i1=0; i<size-1; i++) {
if (a[1]%2==0)

{int nmin = 1i;
for (int j=i+1; j<size; Jj++){
if (al[jl<a[nmin]&& (al[jl%2==0)) nmin = j;
}
if (i !'= nmin) {
int t = a[nmin];
alnmin] = afil;
alil = t;

x=al[3];
Pose'sszauns

Januii ¢pparMeHT mporpamMu BUKOHY€E COPTYBAHHS MapHUX
€JIEMEHTIB MacHBY 3a 3pOCTaHHsAM. Pearizalis copTyBaHHS BUKO-
HaHa METO/IOM BHOODY, 3MiHa x=-38.

3apanns 1.2. Jlana nOCIiIOBHICTD LUIHX YUCEN A1, Ay, ...y s
Po3ramryBaTu eeMeHTH OCIiA0BHOCTI, KpaTHI 5 3a 3pOCTaHHAM
(1HI111 €IEMEHTH 3aJTMILIAI0THCS Ha CBOIX MicIiX ). CopTyBaHHS BU-

KOHAaTH METOZOM BHOODY.
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Pose'azanna

1. ITocra"noBKa 3amayi
JlaHa MMOCITITOBHICTD LIUTHX YHCENT ayy Ayy ey Qe Bincopry-
BaTH 3a 3pOCTAHHSAM TiJIbKH €JIEMEHTH, SIK1 KpaTHi 5.
2. AIropuT™ pO3B'sI3aHHS 3a/1a41.
ANTOPUTM pO3B'sI3aHHS 3a/1a4i MOXKHA TIPEACTABUTH Y BH-
IVISII] TAKOI ITOCIIIIOBHOCTI JIIH:
His 1. BBecTu eneMeHTH OTHOBUMIPHOTO MacHUBY d.
Hist 2. BigcopTyBaTu €l1€MEeHTH, K1 KpaTHi 5.
His 3. BuBectu ynopsiiKoBaHU MacUB Ha €KpaH.
3. TekcT nporpamu
#include <iostream>
#include <windows.h>
using namespace std;
void chooseSort (int a[], int size) {
for (int i=0; i<size-1; i++) {
if(a[i]1%5==0)
{int nmin = 1i;
for (int j=i+1l; Jj<size; j++){
if (a[jl<alnmin]&&(al[jl%5==0)) nmin = j;

}

if (1 != nmin) {
int t = a[nmin];
alnmin] = afil;
alil = t;
}
}
}
}
void printArr (int al], int size) {

for (int 1i=0; i<size; i++) {
cout << afi] <<« " ";

}

cout << "\n";
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int main () {
SetConsoleCP (1251) ;SetConsoleOutputCP (1251) ;
int pl[22], arr[22],n=22;
pl0]=31;
for(int i=0;i<n-1;i++)
pli+l]l=(p[i]*11 + 7) % 100;
for (int 1i=0;i<n;i++)
arr[i1i]=p[i]-50;
cout<<"Ilo copTyBaHHg:\n";
printArr (arr, n);
chooseSort (arr, n);
cout<<"Ilicms copTyBaHHS:\n";
printArr (arr, n);
return 0;

4. Pe3ynpraTi poOOTH MPOrpamMu
o copTyBaHHA
-19 -2 -15 42 -31 -34 33 -30 -23 -46 1 18 5 -38 -11 -
14 -47 -10 -3 -26 21 38
[Iicys copTyBaHHS
-19 -2 -30 42 -31 -34 33 -15 -23 -46 1 18 -10 -38 -11
-14 -47 5 -3 -26 21 38

KoHTposbHi nuTanus

1. SIkuif OCHOBHHI MPUHLIUIT POOOTH aJITOPUTMY JIiHIHHOTO
TIOLIYKY?

2. J1o siIkoro MacHBY MOKHA 3aCTOCOBYBATH aJITOPUTM OiHAp-
HOTO MOIIYKY?

3. SIkuii OCHOBHUI NPUHLIMIT POOOTH AITOPUTMY OIHAPHOTO
TMOLITYKY?

4. Slxuii OCHOBHUH NMPUHIUN POOOTH aNropuTMy OynbOar-
KOBOI'O COPTYBaHHsI?

5. SIx mpairroe anropuTM COpTyBaHHS BHOOpPOM?

6. SIk mpaiioe alropuT™M COPTYBaHHS MPOCTHMH BCTaB-
Kamu?

13



PoooTa Ne 2

Po3po0ka Ta peanizauisi nporpam st podotu
3 BKa3iBHMKAMU Ta OJHOBUMIPHUMHU
AMHAMIYHMMH MacHBaMu

Meta po6oTH: OBOJIOIIHHS HABUYKAMHU CKJIaJIAHHS POTpam
it poOOTH 3 BKa3iBHUKAMH Ta OJJHOBUMIPHUMHU TUHAMIYHHUMH
MacuBaMH Ta BUKOHaHHA iX B NetBeans IDE.

3aBaaHHA

3aBnanus 2.1. Hexaii € HacTymHMiA pparMeHT nporpamu, 1o-
naHui y BapiadTax (auB. Tab:. 2.1). [TosicHITB, SIK 3MIHUTHCSI MACHB
ITICJIST HOTO BUKOHAHHS, TIPH HACTYITHOMY ITOYarky nporpamu (Bka-
3iBKa: 3aMicTh N MiICTABUTH HOMEp BapiaHTa 3a CIIUCKOM I'PYIIN).
#include <iostream>
#include<cmath>
using namespace std;
int* form(int&n) { n=10+N%10;

int*a=new int[n];
*a=Nj;
for(int i=1;i<n;i++)
*(a+li)=*(a+i-1)+1;
return a;
}

int main () {

Tabnums 2.1 — Bapiantu 3aBaanns 2.1

Ne @DparMeHT nporpamu
1-5 int *a, n; a=form(n);
int **p=new int *[n];
for (int i=0;i<n;i++)
{ pli]l=(a+i);
*pli]=*p[i]+N;
}
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Ilpooosoic. maon. 2.1

Ne DparMeHT Nporpamu

6-10 [ int *a, n,1i,*p;
a=form(n) ;
for (p = &al[0], 1 =0 ; 1 <n; i++ )
{
*(p+i) —-=N*N;
}

11-15 | int *a, n,i, *p;
a=form(n) ;
for (p=a, i = 0; pti < atn; 1i++ ){
*(pt+i) *=*(p+i);
}

16-20 | int *a, n,1i, *p;
a=form(n) ;
for ( p = atn, i=1; i <=n; i++ )
{
*(p—-1i) *= (int)sgrt(N);
}

21-25 | int *a, n,i, *aa; a=form(n);
int **p=new int *[n];
aa=a+n-1;
for (i=0;aa-a>=0;aa--,1i++)

{ *(p+i)=aa;

** (pt+i) +=* (a+i);

}

26-30 | int *a, n,i,t=0,*p; a=form(n);

int *aa=new int[n]; p=aa;

for (i=n-1;i>=0;1i--)
{*p+t+=*(a+i); t+=*(a+i);}

t=t/n;

for (i=0;i<n;i++)
*(at+i)=*(aa+i)+t;




3aBaanns 2.2. CkacTy Iporpamy, 110 3aroBHIOE TUHAMIY-
HUN OJHOBHMIPHUN MacHB 3a JOMOMOTOK BUIAJAKOBUX YHCEN,
ITOTIM 3MIHIOE€ MacHB, 3T1JHO 3aBJIaHb, SIKi HaBeIeHI B Ta0IuIIi 2.2,
Ta BukoHaru ii B NetBeans IDE.

[pumitka:

a. BuBectu MacuB 110 Ta micis Mmoaugikarii.

b. [Ipu 3BepTaHHi 70 €IEMEHTIB MAacMBYy BUKOPHUCTOBYBATH
BKa31BHHUKH.

Tabmuus 2.2 — Bapiantu 3aBnanus 2.2

Ne 3aBIaHHs

1. | BumanuTu BCi Biji’ €MHI IBO3HAYHI CIIEMCHTU MACHBY.

2. | Bumanurtu ejxeMeHT i3 3aJaHUM KIIFoYeM (3HAUCHHSM) i €JIeMEHT i3
3aJaHIM HOMEPOM.

3. | Bupmaimrtu BCi €1eMEHTH, pO3TalloBaHI MiX TEPIIUM ITAPHUM eJie-
MEHTOM 1 €JIEeMEHTOM P, Je P — L Lijla 4acTHHA CEepelHbOTO
apuPMETHIHOTO €IIEMEHTIB MACHBY.

4. | Bumanutu N ememenTiB, mounHaodu 3 Homepa K, ae N i K BBo-
JIATHCS 3 KIIaBiaTypH.

Bunanutu Bci apHi €J1eMEHTH.

Bunanutu BCi €JIeMEHTH 3 TApHUMH 1HACKCAMH.

Bunanutu Bci HeNmapHi €J1eMEHTH.

BupanuTu BCi e1eMEeHTH 3 HEapHUMH iHAEKCaMH.

JHomatn K mpoctux ymcen Ha moyaTky macuBy, ne K BBoauThCS
3 KJIaBiaTypH.

10. | Jomatn K mpocTtmx dymcen B KiHellb MacuBy, A¢ K BBOIUTBCS
3 KJIaBiaTypH.

11. | Jomatu K uncen ®ibonaydi Ha modaTky macuBy, Ae K BBOIUTHCS
3 KJIaBiaTypH.

12. | Homatu K uucen ®ibonayui B KiHelUb MacuBy, ae K BBOAUTHCS
3 KJIaBIaTypH.

13. | Jonmatu K enemenri, mounHatouu 3 Homepa N, ne N i K BBogsSThCst
3 KJIaBIaTypH.

14. | Jomatu micist KOXKHOTO Bifi’€MHOrO eJeMEHTa HOro aOCoJOTHE
3HAYCHHSL.

15. | MomaTy micist KOSKHOTO MApHOTO eJIEMEHTa, eIEMEHT 3i 3HaueHHsM 0.

O X
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Kopotki TeopeTnuni Bizomocti

BkasiBHUK — 11e 3MiHHAa, sIKa MICTHTb aJipecy 1HIIOI 3MIHHO].
Bka3ziBHUKH TyKe IIMPOKO BUKOPUCTOBYIOTHCS B MOBI C++. [HOA1
BOHHM JaI0Th €IMHY MOXIIMBICTh BUPA3UTH MOTPIOHY Iit0, Ta 3a-
3BUYAl BEAYTh 110 OUIBIIT KOMIAKTHUX 1 €PEKTUBHHUX MPOTPaM.

Tak sik BKa31BHUK MICTHTBH apecy 00'€KTa, Iie Ja€ MOKIIH-
BICTh "HEMPSAMOTO" TOCTYITY JI0 IIOTO 00'€KTa Yepe3 BKa3iBHHUK.
[MpumycTrmo, MmO x — 3MiHHA, HAMPHUKJIAA, TUMY int, a px —
BKa31BHUK, CTBOPCHHH IIIe HE 3a3HAYEHUM CIIOCOOOM. YHapHa
oreparis & BUJA€E aipecy 00'eKTa, Tak M0 ONEepaTop PX = &X;
MIPUCBOIOE AJIPECY X 3MIHHIHN PX; K&KYTh, IO pX '"BKa3ye' Ha x.
Omepartist & 3aCTOCOBYETHCS TUIBKU J0 3MIHHUX Ta €JIEMEHTIB
MacuBy. He MoxHa OTpuMaTy ajipecy pericTpoBoi 3MIHHOI.

YHapHa oriepariis * po3misaae CBiid onepaHI K aipecy KiHie-
BOi METH 1 3BEPTAETHCS 3a IIIEI0 AAPECOI0, 00 BUTATTH BMICT.
OTxe, KO y Ma€ TUI 1int, TO y=*px; MPUCBOIOE ¥ BMICT
TOTO, Ha M0 BKa3ye px. Tak MOCHIIOBHICTh PX=&X; Y=*PX;
MIPUCBOIOE y TE€ K came 3HAYSHHS, 110 1 ONEepaTop y=x;

Ornrc BKa3iBHUKA int *px; € HOBUM 1 Ma€ pO3MIISAIATHCS
SIK MHEMOHIYHUH; TaKUii 3am¥ic, TpeOa YNTATH: BKa3iBHUK px BKa-
3ye Ha TN int. [le o3Hauae, MO AKMIO PX 3'SIBISETHCS B KOH-
TEKCTi *Px, TO 1€ eKBIBAJICHTHO 3MiHHIN THIYy int.

BkaziBHUKH MOXKYTh BXOAUTH Y Bupa3. Hampukiaz, sKimo px
BKa3ye Ha LiJe X, TO *PxX MOXe 3'SIBIATUCS B Oyb-IKOMY KOH-
TEKCTI, JIe MOXKE 3YCTPITHUCS X . Y BUPa3aX BUAY Y = *pPx + 1;
YHapHi oneparii * Ta & MoB'sa3aHi 31 CBOIM ONEpaHI0M MilHIIIE,
HDK apuMETHYH1 oTiepallii, TaK 110 TaKHil BUCITIB Oepe 3HaUYEHHS,
Ha sIKe BKa3ye px, 1oAa€ 1 1 MPUCBOIOE pe3yibTar 3MiHHIH v.

Bka3iBHUKHM € 3MIHHMMH, 3 HUMU MOXHA TOBOAMTHCS, SIK
13 IHITUMU 3MIHHUMU. SIKII0 py — 1HIIMI BKa31BHUK HA 3MIHHY
TAIY int,TO Py = PX; KOIIIKE BMICT PX B Py, B Pe3y/bTarTi
4Ooro py BKa3ye Ha T€ X, 0 1 PX.
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BukopucTtanHs BKa3iBHUKIB SIK aJIbT€PHATUBHHM CTIOCIO J10-
CTYITy 10 3MiHHUX IIPUXOBYE B COO1 HEOE3MeKy — KO OyIia 3MiHe-
Ha aJipeca, 10 30epiraeTbesl y BKa3iBHUKY, TO IIel BKa3iBHUK OiJIbLIIe
HE TTOCHJIAETHCS Ha MOTPIOHE 3HAYCHHS.

Mogsa C++ nponoHye aabTepHATUBY AJIs O1IbII OE3MEYHOTO
JOCTYITY 10 3MIHHHX Yepe3 BKa3iBHUKH. OT0JIOCHBIITH TTOCUIAITb-
HY 3MiHHY, MOXKHa CTBOPUTH 00'€KT, SIKHM, K 1 BKa31BHHK, Oy/e
MOCHUJIATHUCS HAa 1HIIIE 3HAYEHHS, ajie, Ha BiIMIHY BiJl BKa3iBHHKA,
MOCTIHHO MPUB'A3aHUI 70 LIHOTO 3HAYCHHS. TaKUM YMHOM, IO-
CWJIaHHS Ha 3HAYEHHS 3aB)K/IM TOCUJIAE€THCS Ha I1€ 3HAUCHHS.

CHHTaKCHC OTOJIOMIEHHS TOCHUIAHHS:

<im's Tuny> & <im'sa nocmiaHHA> = <BUpPa3>;
abo

<iMm'sa Tuny> & <iMm'sa nocmiaHHS> (<BUpPasz>);

OpmnHoro pa3sy iHimiami3yBaBIId MTOCHIAHHS HOMY HE MOXHA
MPUCBOIOBATH iHIE 3HaueHHsA. Ha BiAMiHY BiJl BKa3iBHUKIB,
AK1 MOXKYTh OyTH OTOJIOIICH] HEiHiliaTi30BaHi a00 BCTaHOBJICHI
B HyIb (NULL), MOCHJIaHHS 3aBKIU MOCUJTIAIOTHCS Ha 00'€KT.
Jlst mocrianb 000B'sI3K0BA HIIiasi3a1lis PY CTBOPEHHI 1 He iICHY€
aHaJIoTa HYJIHOBOTO BKa31BHUKA.

[TocunanHs He MOXHa 1HIIIATI3yBaTH B HACTYITHUX BUTIA-
Kax:

— IIPU BUKOPHUCTAHHI B IKOCTI IapamMeTpiB QyHKIIIT;

— IPU BUKOPUCTAHHI B SIKOCTI THITY 3Ha4Y€HHSI, 1[0 TIOBEPTAE
ynxuis;

— B OTOJIOIIEHHSX KJIaciB.

He icHye oneparopis, 1o 6e3nocepeiHb0 BUKOHYIOT JIiT HaT
MOCHJIAaHHSIMH.

IMocunaneHi 3MiHHI BUKOPHUCTOBYIOTBCS IOCUTH PiJIKO, 3HAU-
HO 3pyuHillle BAKOPUCTOBYBATH CaMy 3MiHHY, HI’K TOCHJIAaHHS Ha
Hel. BinpIn mmpoke 3acToCyBaHHS MMOCHJIAHHS MAalOTh B SIKOCTI
napameTpiB ¢yHkiii. [locunanHs 0coOMMBO KOPHUCHI Y (DYHKITISX,
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SIK1 TIOBEPTAOTH JICK1TbKa 00'€kTiB (3Ha4YeHb ). [locunanHs Ta BKa-
31BHUKH B IKOCTI apaMeTpiB (PyHKIIiH TiICHO MOB'A3aHi.

B C++ nepenava aprymenTiB GpyHKIIH 3A1iCHIOETbCS 32 3HA-
4eHHSAM'", TOOTO 3MiHHI, 1110 ITEPeAaI0THCs Y PYHKIII0, HE MOXKYTh
MOMIHSTH CBO€ 3HaueHHs. SIKmo TpebGa 3MIHUTH apryMeHTH
(byHKI{, TO/I1 B IKOCTi apryMeHTiB TpeOa BUKOPHCTOBYBATH ITOCH-
nanHg: void func (int &a,int &b);

VYV moBi C++ icHye B3a€MO3B'SI30K MK BKa3iBHUKaMH Ta
MacuBamH. bynp-sKy omnepailiio, Ky MO>KHa BUKOHATH 3a JOI0-
MOTOI0 1HJIEKCIB MAaCHBY, MOKHA BUKOHATH ¢ 3a JIOTIOMOTO0 BKa-
31BHUKIB.

Omuc int a[10]; Bu3Hadae MacuB po3Mipy 10. 3amuc
a[i] BigmoBizae eJeMEHTY MACHBY 4epe3 1 MO3WIiil Bia mo-
qarky. SIKIIo pa — BKa3iBHUK IIJIOTO, OMMMCAHMI SIK int *pa;
TOJIi IPUCBOIOBaHHS pa = &a [0] TPUBOAMTH O TOTO, IO pa
BKa3ye Ha HYJIbOBHH €JIeMEHT macuBy a. lle o3Hauae, mo pa
MicTuTh afpecy enemenTa a [ 0 ]. [IpucBoroBanHs x = *pa Oyne
KomiroBaTH BMicT 2 [0] B x.

SIkmio pa BKasye Ha IEBHUH €NIEMEHT MAaCUBY a, ToIl pa+1
BKa3ye Ha HACTYIHUN €JIEMEHT, a pa—1 BKa3ye Ha €JIEMEHT, 110
CTOITh Ha 1 MO3WIIIN J0 €IEMEHTa, Ha KUK BKazye pa, pa+i
BKa3ye Ha eJIEMEHT, 1110 CTOITh Ha 1 mo3uii micis. TakuM yuHOM,
SIKITIO pa BKazye Ha a [0 ], Toi * (pa+1) MOCUIAEThCS HA BMICT
all],pa+i —aapecaa[i], a *(pa+i) —BmicTal[i].

i 3ayBakeHHs CTIpaBEIMBI HE3aJICKHO BiJl THITY 3MIHHUAX
y macuBi a. CyTh BU3HaueHHs "momaBaHHs | 10 BKa3iBHUKA",
a TaKOXX HOTO MOIIMPEHHS Ha BCIO apu(hMETHKY BKa31BHHUKIB, I10-
JISITa€e B TOMY, 1110 301IbILIEHHS MAacIITa0y€eThCs pO3MIpOM MaM'sITi,
0 3aiiMae 00'€KT, Ha KWW BKa3zye BKa3iBHUK. TakuM YHHOM,
i Bpa+i mepen 30ibIICHHSIM MHOKHUTHCS HA PO3MIp 00'€KTIB,
Ha sIK1 BKa3ye pa.

[Tocunanus Ha a [ 1] MOXKHA 3aIMCaTH y BUIJISAL * (a+1) .
Li nBi hopmu ekBiBaJIeHTHI. SIKIII0 3aCTOCYBaTH OIEpaIliio & J10
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000X YaCTHUH TAKOr'0 CIIIBBIAHOIIEHHS €KBIBaJEHTHOCTI, TO MU
OJIEPIKUMO, IO &a [1] Ta a+1i ifeHTH4YHI: a+1 —aapeca 1-ro
€JIEMEHTA BiJI TOYaTKy &. 3 IHIIOTO0 OOKY, SKIIO Pa € BKa31BHUKOM,
TO y BUpa3ax Horo Mo)kHa BUKOPHCTOBYBATH 3 IHJEKCOM: pa [ 1]
IIEHTHYHO * (pa+i).

€ omHa BIIMIHHICTh MK IMEHEM MaCHBY Ta BKa31BHUKOM: BKa-
31BHUK € 3MIHHOO, TaK III0 OTeparlii pa=a Ta pa++ MaloTh CEHC.
AJie iM'st MACHBY € KOHCTAHTOIO, @ HE 3MIHHOO: KOHCTPYKITIT TUITY
a=pa abo a++, ab0 p=&a OyayTb IOMHIKOBUMH.

JunamiuHa mam'siTh a00 TaM'aTh BUTBHOTO 30€piraHHsl Biji-
PI3HSETHCSA BiJl CTATUYHOI TUM, IO TTpOTpamMa MOBHUHHA SIBHO 3a-
NPOCUTH MaM'ATh Ui €JIEMEHTIB, 30epeXeHux y Lii o0sacTi,
a TTOTIM 3BUJILHUTH MaM'sITh, SIKIIIO BOHA O1IbITIE HE MTOTPiOHA.

3a 101MoOMOror0 orneparii BUIIICHHS MaM'aTi MOKHA BUILIS-
TH TIaM'ATh TUHAMIYHO, TOOTO Ha €Tarl BUKOHAHHSI POTPAMH:

BKa31BHMK Ha TuUIl = new im'sa tuny (iminianisarop);

[nimianizarop — 11e HeoOOB'I3KOBUI BHPA3, SKUI MOYKE BUKO-
PHCTOBYBATHCS /ISl BCIX THITIB, KPIM MacCHUBIB.

[Ipu BukoHaHHI omeparopy int *ip = new int;
CTBOPIOIOTHCS 2 00'ekTa: MUHAMIYHHA O€3IMEHHUHN 00'€KT Ta
BKa3iBHUK Ha HHOTO 3 IMEHEM 1p, 3HAYCHHSM SIKOTO € ajpeca
JMHAMIYHOTO 00'€KTa. SIKII0 BKa31BHUKY 1 p MPUCBOITH 1HIIIE 3HA-
YEHHsS, TO MOXXHA BTPATUTH JOCTYH JO0 AWHAMIYHOTO 00'€KTa.
V pe3ynbrari TuHaMiuHUH 00'€KT K 1 paHime Oyzie icHyBarTu, ajie
3BEPHYTHCS 10 HHOTO BXKE HE MOKHA. Taki 00'€KTH Ha3MBAIOTHCS
CMITTSIM.

[Ipu Buninenni nam'ati 00'€éKT MOXHA iHIIIATI3yBaTH:
int *ip = new int (3); MoyHa ITMHAMIYHO PO3MO/IIN-
TH MaM'dITh 1 i MackuB: double *mas = new double [50];
Jlaumi 13 mi€ro AUHAMIYHO BUIJICHOTO MaM'ATTIO MOYKHA TIPaIfoBa-
TH SIK 31 3BUYaliHUM MacCUBOM.
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Y Buna Ky yCcHilIHOTo 3aBEpILICHHS ONepallis new MoBepTae
BKa31BHUK 31 3HAUCHHSIM, BIIMiHHUM Bif] HYJIsL. Pe3ynbrar onepaiiii,
piBHHI O, TOOTO HYIHOBOMY BKa3iBHUKY NULL, TOBOPHUTH PO
Te, 110 HE 3HAWIEHUI HeTIepepPBHUIN BUIBHHUI ()parMeHT mam'siTi
MOTPIOHOTO PO3MIpY.

Onepaiiist 3BUTbHEHHSI TaM'ATi de lete — 3BUIBHSIE JUISTHKY
nam'siTi Ui MOJAJIbIIOT0 BUKOPUCTAHHS B IPOTpaMi, sSika paHile
Oyma BUiNIeHA omepaliclo new: delete 1ip; — BUAAIAE
TUHaAMIYHUN 00'€KT TUITY 1nt, sikuii OyB CTBOPEHUH 3a TOTIOMO-
rOl0 KOMaHIW ip = new int; abo delete [ ] mas; —
BHJIAJISI€ TUHAMIYHUN MacuB sIKWM OyB CTBOPEHHH 3a JIOIIOMO-
roro komagau double *mas = new double[50];

Bbesneyno 3acTocoByBaTH omepariio 10 BKa3iBHHKa NULL.
Pe3synbTar e MOBTOPHOTO 3aCTOCYBaHHs omnepalii delete 1o
OJTHOTO ¥ TOTO X BKa3iBHHWKAa HE BU3HAYCHUI. 3BUYAITHO BiJI0Y-
BA€THCS IOMUJIKA, 1110 IPU3BOIUTH A0 3auukieHHs. 1106 yHuk-
HYTH TOAI0HUX TTIOMUJIOK, CJTi/T BHKOHYBATH NEpeBipKy 1 £ (ip)
nepe 3aCTOCYBaHHAM onepanii delete.

Ipukiax BUKOHAHHS POOOTH

3apaanusn 2.1. [ToscHUTH, 1110 BUKOHYE HACTYITHHUN (hparMeH-
Ta Oporpamu, ae N=32.

int *a, n,*aa,t; a=form(n);
for (aa=a; a+n-l-aa>=0; aa+=2){
t=*aa; *aa=*(aatl); *(aat+l)=t; }

Posze'azanna

[Iporpama pearizye criouatky (popMyBaHHS JTIHIHHOTO MACUBY
{ai}J Ae 1 = 1112

32 33 34 35 36 37 38 39 40 41 42 43
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Hanmanuii pparmMeHT mporpamMu mepecTaBiisie MICISIMU €Jie-
MCHTH 3 IapHUMH Ta HCIIAPpHUMU iH[[eKcaMI/I.

33 32 35 34 37 36 39 38 41 40 43 42

3aBaanus 2.2. Bugaimty 3 MacuBy BCl €JIEMEHTH, 1110 CITiBIIa-
Jal0Th 3 mepuuM enemMenToM. Ilpu ckiaganHi mporpamMu BHKO-
PUCTOBYBaTH JTWHAMIYHE PO3MOIIICHHS MaM'sITi Ta BKa3iBHUKH,
pukoHatH ii B NetBeans IDE.

Pose'azanna

1. IToctanoBKa 3amaui

CknacTv mporpaMmy BUIAJICHHS 3 MACHBY BCIX €JIEMEHTIB, 1110
CHIBMAJAIOTH 3 MEPIIUM €JIEMEHTOM Ha MOBi C++.

2. Anroput™ po3B'si3aHHS 33141

AJNTOPUTM pO3B'sI3aHHS 3a7a4l MOYKHA TIPEICTABUTH Y BUT-
JISLT1 TaKO1 ITOCITITOBHOCTI JTIi:

His 1. Buginutu ntuHaMivHy TaM'sSTh 111 €JIECMEHT1B MaCHUBY.

Mist 2. 3anI0OBHUTH MacHB BUIIAJIKOBHMH YHCIIAMH.

Jist 3. BuBecTH e1eMeHTH MacuBY Ha €KpaH.

Jist 4. BusHAuuTH KUTBKICTD €IEMEHTIB, IO BiIPI3HIIOTHCS BiJl
TIEPIIIOTO.

Hist 5. Buninutu AuHAMIYHY TaM'STh JJI1 HOBOTO MAacCHBY.

His 6. Y HOBHIT MacuB 3alMcaTH TUIBKH Ti €JIEMEHTH, IO
BIJIPI3HSIOTHCS BiJl IEPILIOTO.

Mist 7. 3BIIBHUTH MaM'sTh, 10 OyJ1a BUJILICHA i/ CTapuil Ma-
CHB.

Jis 8. 3aMIHUTH 3HAYEHHS BKa31BKU

3. TexcT nporpamu
#include <iostream>
#include <stdlib.h>
#include <windows.h>

using namespace std;
int* form(inté&n) {
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cout<<"\nBeemire n=";

cin>>n;

int*a=new int[n];

for(int i=0;i<n;i++)
*(a+i)=rand () %100;

return a;

void print (int*a,int n) {
for (int i=0;i<n;i++)
cout<<* (a+i) <" ";
cout<<"\n";
}
int countO (int*a, int n) {
int k=0,1=0;
for (;i<n;i++)
if(*(a+i) !'=*(a+0)) k++;
return k;
}
int*dell (int *a,inté&n) {
int newsize=countO (a,n);
int*b=new int [newsize];
for (int j=0, i=0;i<n;i++)
if (*(a+i) '=*(a+0))
{
*(b+j)=*(a+i);j++;
}
n=newsize;
delete [] a;
return b;
}
int main() {SetConsoleCP (1251) ;SetConsoleOutputCP (1251) ;
int *a, n; a=form(n) ;
cout<<"Ilo BumasieHHsg:\n";print (a,n);
a=dell (a,n);
cout<<"llicmasa BumaseHHda:\n";print(a,n);
delete [] a;
return 0;
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4. Pe3ynbratu poOOTH NpOrpamMu

BeeniTe n=10

Jo BMUIOAJIEHHA:

41 67 34 0 69 24 78 58 62 64
[licna BUIOAJIEHHS :

67 34 0 69 24 78 58 62 64

KoHTpo/ibHI NUTAHHS

1. 1o Take BKa3iBHUK?

2. SIx mpairroe yHapHa omeparis &?

3. Sk nparirtoe yHapHa omneparis *?

4. I1lo Take nmocuiaaabHa 3MiHHA?

5. Jle HanOUIBIT YaCTO BUKOPUCTOBYIOTHCS IMOCHIIATBHI
3MiHHI?

6. SIk MO>KHA 3BEPHYTHUCS JIO TIEBHOTO €JIEMEHTa MaCUBY 4epe3
1HIexc?

7. $Ix MOKHA 3BEpHYTUCS 10 IIEBHOTO €JIEMEHTA MACHUBY Ye€PE3
BKa31BHUK?

8. I1lo Take muHAMIYHA TIaM'ATh?

9. Sk npaitoe oneparop new?

10. Sk npaitoe onepatop delete?
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Pooora Ne 3

Po3po0ka Ta peanizanisi nporpam 3 BUKOPHCTAHHAM
0araTOBUMIPHMX IMHAMIYHUX MACHUBIB

MeTa po00oTH: OBOJIOIHHA HABUUKAMU CKJIaJJaHHS IPOTrpam
3 BUKOPUCTAHHAM 0araTOBUMIpHUX AUHAMIYHUX MAaCHUBIB Ta BU-
koHaHHs ix B NetBeans IDE.

3aBaanus

3aBnannsa 3.1. Hexail € nactynHuii (pparMeHT mporpamu,
MoJIaHMi y BapiaHTax (auB. Tao. 3.1). [ToscHITS, Ky 3a1a4y peati-
3y€ BKa3aHUHM ()parMeHt, IpU HACTYITHOMY IOYaTKy IpOrpaMu

(BxaziBka: 3amicTh N MiJICTABUTH HOMEp BapiaHTa 3a CIUCKOM
TpyIn).
#include <iostream>
#include <stdlib.h>
#include <iomanip>
const int N=32;
using namespace std;
int** form matr (int n) {
int **matr=new int*[n];
for(int 1=0;1i<n;i++) matr[i]l=new int [n];
return matr;}
void zapolnen (int ** matr,int n) {
int p=N;
for(int i=0;i<n;i++)
for (int J=0;j<n;j++) { matr[i] [J]=p++ ;
+}
void printArray (int ** matr,int n) {
for (int 1=0;i<n;i++) {
for (int J=0;3j<n;j++)
cout<<setw (5)<<matr[i][J];
cout<<"\n"; 1}
int main () {
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int n;

n=10+N%10;

int **matr=form matr (n);
zapolnen (matr,n);
printArray (matr,n);

Tabnuis 3.1 — Bapiantu 3aBmanns 3.1

No ®parmMeHT nporpamu

1-5 int x=0;

for (int i=0;i<n;i++)

for (int j=i;j<=n-i-1; Jj++) {
x+=matr[i] [J] =
}

6-10 | int t;

for (int i=0;i<n;i++)

for (int j=i;j<=n-i-1; Jj++) {
t=matr[i] [J] 7

matr([i] [jJ]=matr[n 11031
matr[n-i- 1][ ] t;}
11-15 | int x=matr (1] [n-1], m=0;
for (int 1=0;1i<n;i++) {
for (int j=n-1-1i;j<n;Jj++)
if (matr[i] [J]1<x) {
x=matr[i] [j]; m=1i;1}}
1620 | int x=matr[1l][n-1], m=0;
for (int 1i=0;i<n;i++) {
for (int j=0;j<=n-1-i; j++)
if (matr[i] [J]>x) {
x=matr[i][j]; m=i;}}
21-25 | int t;

for (int j=0;j<n/2;j++)
for(int i=j;i<=n-j-1; i++) {

t=matr[i] [n-1-3j] >
matr([i] [n-1-j]= matr[i]l[3j];
matr[i] [J]1=t;}
26-30 | double x=1;

for (int i1i=0;i<n;i++) {
for (int j=0;j<=1i;j++)
x*=matr[i] []];
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3aBaanus 3.2. Po3pobutu mporpamy, sika BUKOHY€E O0UYH-
CIICHHSI HaJ JTBOBHMIPDHHMH JMHAMIYHAMH MAacHUBaMH, IPH Ha-
MUCaHHI TPOrPaMK KOPUCTYBATHUCS MIPUHIIATIAME CTPYKTYPHOTO
nporpamMyBaHHs (OMHcaTH Taki PYHKIIIi: 0 CTBOPIOE MACHUB, 110
3aIOBHIOE HOTO BUTIAAKOBUMHU YHUCIIAMH, IO APYKYE, IO peali-
3y€e 3aBlaHHs 3 Taduuii 3.2).

Ta6mums 3.2 — BapianTu 3aBnanns 3.2

Ne 3aBaaHHA
Jana nilicHa Matpuus po3Mipom 7 * 8. 3HalTH HaWOUIBIIMI ere-
1 MEHT Matpuii. [TOMIHATH pAIOK, IO MICTUTh HAWOIMBIIMNA ele-

MEHT 3 MEPIINM PSITKOM MAaTpPHII.

Jlana miiicHa MaTpuis po3mipom 7 * 8. 3HaiiTi HaWOINBIINN ee-
2 MeHT Mmarpuii. [TOMiHATH CTOBIYMK, IO MiCTHUTh HaWOLTBIIHN
€JIEMEHT 3 MEPIINM CTOBIIIIEM MAaTPHIIL.

Ckiacté mporpamy 3aMiHM BCIX BiJI'€MHHMX €JIEMEHTIB MAaTpHI
3 | A(9,9) Ha 0, AkII0 cyMa MiHIMAIBHOTO i MAKCUMAJIBHOTO €IIEMEHTIB
1i€] MAaTPHIli BUSBUTHCSA MeHIE P, e P BBOAWUTHCS 3 KIIaBiaTypH.
CKJIacTH TpOrpaMy 3HAXOJKCHHS MAaKCHMAaJTBHOTO CIIEMCHTA

4 B KO)KHOMY CTOBIUHKY MaTpuri A (15,15).

5 CkJacTy mporpamy 3HaxXo0JDKEHHsI MiHIMaJIbHOTO JOJATHBOTO eJie-
MEHTY B KOXXHOMY cToBII Matpuiii A (11,11).

6 CkyacTd Tporpamy 3HAXO/DKEHHS KUIBKOCTI PSIKIB MaTpHIli

A (10,10), cyma eneMeHTIB SIKUX BiJ’ €MHA.

CkyacTd Tporpamy 3HaXO/DKEHHS KUIBKOCTI PSIKIB MaTpHIl
7 | A (8, 8), KUTbKICTh BiJl’€MHHX €JIEMEHTIB B AKUX Oinbpiie 3a P, ne
P BBOIMTHCS 3 KIIaBiaTypH.

Cknactu nporpamy ¢opmyBanHs BekTopa B (16), skmo b, — cy-
8 | Ma MiHIMaTBEHOTO i MAaKCHUMAaJbHOTO €JIEMEHTIB i-T'0 PSIKY MaTpH-
ui A (16,5).

CkJacTH mporpaMy 3aMiHM BCiX BiJl’€MHHX €JIEMEHTIB MaTpHIIi
A (12,12) Ha enleMeHT L€l MaTpHL, 10 Ma€ MaKCHMaJIbHE 3HAUYCHHSL.
€ JIBOBHMIpHUH MacuB IIJIMX YUCEN po3MipHOCTI 6 * 15. 3HaiiTn
10 | HOMep psaka, AL SIKOTO CepeNHbOoapH(METHYHE 3HAYCHHS elle-
MEHTIB MaKCUMAJIbHO.

B 1BOBMMipHOMY MacHBi IIJIMX YKCEN po3MipHOCTI 9 * 9 moMiHATH
11 | micisiMM pSAOK 1 CTOBIYHK, HOMEp SKOTO BBOJHUTHCS KOPH-
CTYBaueM.
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IIpooosowc. maon. 3.2

Ne

3aBgaHHs

12

Jlano macuB C (14,14). BusHauuTH KiNbKicTh "ocOOJMBHX"
CJICMCHTIB MAaCHBY, BBAXKAIOUH €JIEMEHT "0COONMBUM", SKIIO BiH
OijplIe CyMH IHIIMX €JIEMEHTIB CBOTro croBiumka. HanpykyBaTtu
iHgeKcH "0coONMBUX" CICMCHTIB.

13

Hano macus C (11,11). Busnauntu KijbkicT "ocoOmuBux" ene-
MEHTIB MacHBY, BBa)KalO4M €JIEMEHT "0CcoOaMBHUM" SIKIO B HOTO
PSIKY 3JiBa BiJl HBOTO 3HAaXOMASATHCS E€JIEMEHTH MEHIII 3a HHOTO,
a rpaBopy4 OuIbII.

14

3HAUTH MIHIMAJIBHUA E€JIEMEHT Cepei MaKCHMAaJbHHUX CJIICMCHTIB
PAAKIB TBOBUMIPHOTO MAacCHBY IUIMX 4YHCeNl. BU3HAYUTH HOMED
psiJIKa 1 CTOBIIYMKA TAKOTO €JIEMEHTY.

15

BupanuTi cToBHens IBOBUMIPHOTO MACHBY IIJIMX YHCEN, B IKOMY
3HAXOANTHCS MAKCHMAJIBHUH €JIEMEHT IIbOTO MACHBY.

16

Jano macuB C (10,10). 3HaliTH BCi HEMOBTOPIOBaHI €JIEMEHTH
JIBOBAIMIPHOT'O MaCHBY IIJIFX YHCEIL.

17

Hano macue C (7,10). Bugamutu CTOBIYMKH, PO3TALIOBaHI MiX
CTOBMYMKAMH 3 MiHIMAJILHUM Ta MAKCUMAJIbHUM €JIEMEHTAMH.

18

Jano macus C (9,11). [lapHi psiaxu MacuBy 3CyHYTH IMKJIIYHO Ha
K enemenriB BnpaBo, e K BBOIMTHCS 3 KiIaBiaTypH.

19

Jano macus C (9,12). HenapHhi psiiku MacuBy 3CyHYTH LHKIIYHO
Ha K eJeMeHTiB BIiBO, ¢ K BBOOUTHCS 3 KiIaBiaTypH.

20

CrtBopiTh nBoBuUMipHHHA MacuB mimx uucen C (11,9). Bunmamits
3 HBOTO PAZOK 1 CTOBIEIh, Ha TIEPETHHI SKUX PO3TAIIOBAHHMA
MiHIMQJIbHUH €JIeMEeHT.

3aBaannsa 3.3. Ckimactu mporpamy, sika MOau(iKye TBO-

BHUMIpHI TMHaMi4HI MacuBH. [Ipu HanmrcaHH1 TporpamMu KOPUCTY-
BaTUCS MPHUHIMIIAMHA CTPYKTYPHOTO MPOrpaMyBaHHS (OMHUCATH
Taki (QyHKIIIi: CTBOPUTH MacuB, CHOPMYBATH MACUB, TPYKyBaTH
Ha eKpaHi, MoIn(iKyBaTH MacHB, 3T'/IHO 3aBAaHHs 3 Tabmui 3.3,
3BUTBHUTH TIAM'SITH ).
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Tabmuus 3.3 — Bapiaatu 3aBnanus 3.3

Ne 3aBmanHs

1 Honatu psiok 3 BkazaHuM HoMepoM K

2 Jlomatu pSaoK 3 MoyaTKy MaTpPHIL

3 JlomaTy CTOBIMUMK 3 MOYATKy MaTpHII

4 Jonatu K paakiB 3 moyaTKy MaTpHIIi

5 Jonatu K CTOBIIIB 3 MOYAaTKy MaTPHIL

6 Bunanutu psigox 3 Homepom K

7 Bupanutu croBmnens 3 Homepom K

8 BunanmuTu psaky, nounHaodu 3 psaka K i o psagka Ko

9 Buganutu cToBmIl, HOYMHAIOYH 3 cTOBIIA K| 1 10 cTroBmusg K>

10 BunaiuTu Bei mapHi psIku

11 BunanuTu Bei mapHi CTOBMOIN

12 BunanuTu Bei pSIIKH, B SIKUX € X094 0 OWH HYJIbOBHUI €JICMEHT

13 BuaiuTu Bei CTOBIIII, B SKHX € X09a O OJWH HYJIbOBUI €JIEMEHT

14 BI/II[EU'II/I?H/I PAIOK, B IKOMY 3HAXOUTHCS HAHOUTBIITU €JIeMEHT
MAaTpHIIi

15 | HomaT psAaKd micisi KOKHOTO IMAPHOTO PSIKY MATPHUIT

16 | JomaTu CTOBIII MiCJIS KOXKHOTO IMTAPHOTO CTOBIIIS MaTPHIT

17 Jonatu K psinkiB, IOYMHAIOYH 3 psIKA 3 HOMEpoM N

18 Jonatu K CTOBMIIIB, MOYMHAIOYH 31 CTOBMIII 3 HOMepoM N

19 Jlonaty psIoK micys psaKa, MO MICTHTh HAaHOUTBITHI eleMeHT

20 JlogaTy CTOBIYMK ITiCJIS CTOBITYMKA, 11O MICTUTh HAHOUTbIIIHIA
€JIEeMEHT

3aBaanns 3.4. Po3pobutu mporpamy, sika 3aliOBHIOE IBOBH-

MipHHH MacuB HACTYITHUM YWHOM: €JIEMEHTH, IO HaJIeKATh 3a-
IITPUXOBAHIM 00J1aCT1, TEHEPYIOTHCS BUTIQJIKOBUM YMHOM; BCI 1HIIT
JOPIBHIOIOTH N, e N — HOMEp BapiaHTa. YIOPSIKYBaTH BCl BU-
TMaJIKOB1 €JIEMEHTH MACHBY, K1 HAJIEXKaTh 3aIITPUXOBaHI 001aCTI.
[TapHi BapiaHTH yIIOPSAKOBYIOTHCS 3a 3pDOCTAHHIM, HETIapHI — 3a
cnaganasM. [Ipu HarmucaHHI TPOTrpaMu KOPUCTYBATHCS TIPUHITH-
MaM# CTPYKTYPHOTO ITPOTpaMyBaHHS.
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Tabmuus 3.4 — Bapiantu 3aBnanns 3.4

Ne Pucynox Ne Pucynox Ne Pucynox
4 5 6

7 8 9

10 11 12

13 14 15

16 17 18
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Kopotki TeopeTnuni BizomocTi

OKpeMHUM BHUIIQJKOM 0araTOBUMIPHOTO MacHBY € JIBOBH-
MipHUH MacuB, a00 marpulsd. /IBOBUMIpHHUN MacHB SIBJIS€E CO-
0010 CYKYITHICTB PSIZIKIB 1 CTOBIIIIB, HA TIEPETHHI IKUX IepeOyBae
KOHKpETHE 3Ha4YeHHs. J[JIs1 OroyIomeHHs] TBOBUMIPHOTO MacHUBY
HEOOX1THO BKa3aTH KUIbKICTh PA/KIB i CTOBMIIIB. [IpH IboMy TIFOTH
Ti 3K IIpaBHJIA, 110 ¥ MPH OTOJIOMIEHHI OMHOBUMIPHOTO MacHBY:

TUI_HaHuX iM'A MacupBy [UMCIO pAnKiB] [Umcio crToBnuie];

He3sBaxaroun Ha Te, 10 MU ySABJISIEMO ABOBUMIpPHUN MacHB
y BUIJISAZII MaTpUIli, Y NaMm'saTi Oyab-sSKHi JBOBUMIPHUMA MacuB
PO3TAIIOBYETHCS MO PAJKAM: CIIOYATKy HYJIbOBUHN PSAAOK, MOTIM
nepmuit 1 Tak pami. [lpo e cimig mam'sTaTi, TOMY IO BHXIJ 32
MeX1 MacuBY MO)KE€ BUKJIMKAaTH HEKOPEKTHY pOOOTY Mporpamu,
MIPH [IOMY KOMIIJISTOP HE MOBIIOMITIOE TIPO TTIOMUJIKY.

3BepHEHHS JI0 IEBHOTO EJIEMEHTY MAaCHBY 3I1ICHIOETHCS 32 HO-
MEPOM PAZKA Ta HOMEPOM CTOBIILS, HATIPUKIAA: array [2] [1].

bararoBumipuuii macuB B C++ 1o CBOill CyTi OJTHOBUMIp-
Huii. Onepanii new Ta delete M03BOJAIOTH CTBOPIOBATH
i BUJANSATH TUHAMIYHI MACHUBH, TiATPUMYIOUU TIPH ILOMY LITFO-
3110 TOBLIBHOT po3MipHOCTI. J{isIbHICTB 11O OpraHi3alii fuHamid-
HOTO MacHBY BUMAarae 0JJaTKOBOi yBaru, OJJHaK XapaKTePUCTUKH
MacHBy (OTIepaHIH Olepalii new) MOXKyTh He OyTH KOHCTaHTHH-
Mu BHupa3amu. lle m03BoJIss€ CTBOpIOBATH OaraTOBHMIpHI -
HaMiYHI MACHBH JJOBLUTbHOI KOH(irypartii. btk mokmamaHo podoTa
3 onepauisMu new Ta delete Oyna po3misiHyTa y poOoTi Ne2.

Opranizallis JBOBUMIPHOTO THHAMIYHOTO MaCHBY BUKOHYETh-
Csl y JIBa €Talu: CIIOYaTKy CTBOPIOETHCS OJTHOBUMIPHHUI MacuB
BKa31BHHKIB, a IIOTIM KO)KHOMY €JIEMEHTY IIbOI'0 MacHBY ITPUCBO-
I0€THCS apeca OHOBUMIPHOTO MAaCHUBY:

int size row = 5, size col = 5;
int **pArr = new int*[ size row];
for (int i = 0; i < size row; i++)
PArr[i] = new int[size col];
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3HUIICHHS JBOBUMIPHOTO MACHBY BiJIOYBAETHCS y 3BOPOTHIN
TIOCITiTOBHOCTI:
for (int i = 0; 1 < size_row; i++)
delete[]pArr[i];
delete[]pArr;

Ipuknanx BUKOHAHHS POOOTH

3aaanns 3.1. [losicHuTH, 1110 BUKOHYE HACTYITHUN (PparMeHT
nporpamy, ne N=32.
int x=0;
for (int 1=0;i<n;i++) {
for (int j=0;j<=n-1-i;J++)
x+=matr[i] [§];

Pose'sszanns

Leit pparmenT nporpaMu peaitizye OOUHCICHHS CyMH elie-
MEHTIB, I1I0 PO3TAIIIOBaHI Ha Ta Ha/1 APYTOI0 11arOHAILTIO MATPHIII.
[Ticns BukoHaHHs 1boro (pparmenTa x = 208.

3aBnanng 3.2. Cxnactu nporpamy. Buganutu 3 1BoBUMIp-
HOTO TMHAMIYHOTO MacCHUBY PSIIOK, 10 MICTUTh MaKCHUMaJbHUN
€JIEMEHT.

Poss'sizanns

1. ITocranoBxka 3axaui

CxrnacTu mporpamy, 1o BUAAISE 3 TBOBUMIPHOTO TUHA-
MIYHOTO MacCHBY PSZIOK, IO MICTUTh MAaKCUMaJIbHUH €JIEMEHT, Ha
MoBi C++.

2. Anroput™ po3B's3aHHS 3a7a41

AJNropuT™M pO3B'SI3aHHS 337a4i MOKHA NPEJICTABUTH Y BU-
ISLA] TaKOI ITOCHITOBHOCTI TiHA:

His 1. Buninutu ntuHaMivHy MaM'saTh 11 €JIECMEHT1B MaCHUBY.

Jist 2. 3aI0BHUTH MAaCHB BHUIIAJKOBHMU YKCIIAMH.
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His 3. BuBecTu eeMeHTH MacHBY Ha €KpaH.

Hist 4. BusHauuTH iHIEKC psilIKa, B SKOMY PO3TAIIOBAHMI MaK-
CHUMaJIbHUN €JIEMEHT.

Hist 5. Buninutu AuHAMIYHY TaM'STh JJ11 HOBOTO MAacCHBY.

Mist 6. Y HOBUMIT MAaCHIB 3aITMCATH TUTHKH Ti PSIIKH, 110 BiAPI3HSI-
I0THCS B1Jl 3HAMJIEHOTO 1HIEKCY.

Hist 7. 3BUTbHUTH TIaM'siTh, 0 Oyina BUALUIEHA Mif CTapuid
MAacCHB.

Jis 8. 3aMiHUTH 3HAYEHHS BKa31BKU

3. TekcT nporpamu

#include <iostream>
#include <stdlib.h>
#include <iomanip>
using namespace std;
/*BuniseHus nyHaMiuHol nmaM'sgTi nim ODBOBMMIPHMI OMHAE-—
MiUuHMIT Macus*/
int** form matr (int n,int m) {
int **matr=new int*[n];
for (int 1i=0;i<n;i++)
matr([i]=new int [m];
return matr;//moBepTaeMo BKA31BKY Ha MacuB BKaA31BOK
}
void zapolnen (int ** matr,int n,int m) {
//3anoBHEHHI MaTPUILL
for (int i=0;i<n;i++)
for (int j=0;j<m;j++)
matr[i] [jJ]l=rand()%100;
}
void printArray (int ** matr,int n,int m) {
for (int 1i=0;i<n;i++) {
for (int j=0;j<m;j++)
cout<<setw (5)<<matr[i][j];
cout<<"\n";}
}
void dell (int ** matr,int n,int m) {//3BisbHeHHsa nam'4aTi
for (int i=0;i<n;i++)
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delete [] matr[i];
delete[]matr;

}

//nomyK 1HOexCcy paika 3 MaKCUMMaJIbHUM eJIeMEeHTOM
int maxIndex (int ** matr,int n,int m) {
int max=matr[0] [0], imax=0;

for(int i=0;i<n;i++)

for (int j=0;j<m;j++)

if (max<matr[i][j]) | max=matr[i] [J];
imax=i; }
return imax;

}

int ** deleteMax (int ** matr,int &n,int m) {
int**temp=form matr (n-1,m);
//3amoBHEHHA HOBOI1 MaTpMIli
int t=0,k=maxIndex (matr,n,m);
for (int i=0;i<n;i++)
if (i'!'=k)
{
for (int j=0;j<m;j++)
templt] [J]l=matr[i][]J];
t++;
}
dell (matr, n, m);
n--;
return temp;
}
int main ()
{
int n,m;//posmMip maTpuii
cout<<"\nEnter n=";
cin>>n; //panku
cout<<"\nEnter m=";
cin>>m; //croBnui
int **matr=form matr(n,m);
zapolnen (matr,n,m) ;
cout<<"old array:\n";
printArray (matr,n,m);
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matr=deleteMax (matr,n,m) ;
cout<<"new array:\n";
printArray (matr,n,m);
dell (matr, n, m);

return 0;

4. Pe3ynbratu poOOTH NIpOTrpamMu

Enter n=5
Enter m=5
old array:

41 67 34 0 69

24 78 58 62 64

5 45 81 27 61

91 95 42 27 36

91 4 2 53 92
new array:
41 67 34 0 69

24 78 58 62 64
5 45 81 27 61

91 4 2 53 92

KoHTpoJsbHi nuTanHs

1. Sk oromocuTH ABOBUMIPHUN MacuB?

2. SIi icHyIOTh BapiaHTH iHiLiai3a1ii TBOBUMIPHOTO MacHBY?

3. [IpomeMoHCTpyHTE B3a€EMO3B'SI30K MK MMOCUJIAHHSIMH Ta
MacCHBaMHU.

4. I1lo Take quHAMIYHA TAM'SITh?

5. SIxa icHye 0COOIMBICTh JMHAMIYHOTO BUIIJICHHS ITaM'sITi
Y BHMAJIKy JBOBUMIPHOTO MacuBy?

6. SIka icHye 0COOMBICTh 3BUTLHEHHS MTaM'SIT1 Y BUITAJIKY JIBO-
BUMIPHOTO MacUBY?
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Pooora Ne 4

Po3po0Oka Ta peasizanisi nporpam
AJIs1 pO0OTH 31 CTPYKTYpamMHu

Meta po00oTH: OBOJIOIHHA HABUUKAMU CKJIaJJaHHs IPOTrpam
TUTsl pOOOTH 31 CTpyKTypamu Ta BukoHaHHs ix B NetBeans IDE.

3aBaaHuga

3aBnannsn 4.1. Hexail € nactynHuii (pparMeHT mporpamu,
nonanuii y Bapiantax (auB. Tabmn. 4.1). IloscHiTh, sIKy 3amaqy
peainizye BKa3aHuH ()parMeHT, IPU HACTYITHOMY IOYaTKy Mpo-
IpaMH.

#include <iostream>
#include <cstring>
#include<cctype>
using namespace std;
const int N=4;
struct myType
{ char f£f£f[20]; char aaal[20];
int b; double c;};
void printStruct (myType st[],int n) {
for (int i=0;i<n;i++) {
cout << " fff: " << st[i].fff << " aaa: "<< st[i].aaa ;
cout << " b : " <K< st[i].b<k" ¢ : "< st[i]l.c << endl;}}
int main () {
myType st[]={{"assdss", "ssdhshf",4,4.5},
{"jherhhgb", "xczvfdg",9,2.4},
{"xcvfd", "hhgeryt",5,4.1},
{"jrhjdfd", "tyyyyy",7,3.5} }i
printStruct (st,N);

36



Tabmums 4.1 — BapianTu 3aBnanns 4.1

Ne

®dparmeHT nporpaMu

double k=0; char c='d’';
for (int i=0; 1i<N; i++) {
if (strchr(st[i].fff,c)) k++;
}

char t[20];
for (int i=0; i< N; 1i++) {
for (int j= N-1; j>i; j--){

if (strcmp(st[j].aaa ,st[j-

1] .aaa)<0) {

strcpy(t, stl[j].aaa);
strcpy(st[j].aaa, st[j-1].aaa);
strcpy(stlj-1].aaa ,t);}}}

11-15

double a=0;

for (int 1i=0; i< N; i++) a+=st[i].c;
a=a/N;

for (int i=0; i< N; i++)

if (st[i].c>a) cout<<st[i].fff<<"\n";

16-20

for (int 1i=0; i< N; i++)
if ((*(st+i)) .b%2)
cout<< (* (st+1i)) .fff<<"\n";

21-25

char c='j';char *1;
for (int i=0; i<N; i++) {
if (l=strchr(st[i].fff,c))
for (int j=0; j<strlen(l); Jj++)
st[i]l.fff[j]1-=32;
}

26-30

char c="'f';char *1;
for (int 1i=0; i<N; i++){ if

(l=strchr(st[i] .aaa,c)) {int
k=strlen(st[i] .aaa);
for (int j=0;j<k/2;j++) {char
c:st[il.aaa[j]

st[i].aaaljl=stl[i].aaalk-3-1];

st[i].aaalk-7- 1]: ;)

}
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3aBaanns 4.2. CTBOPUTH CTPYKTYPY, CHCITU( KIS SKOi Ha-
BeZicHa HIKue (auB. Tabn. 4.2). Busnauntu ¢yHKIIii, M0 CTBO-
PIOIOTh MacHB CTPYKTYp. 3aJlaTu KpUTepiil Bigoopy.

Tabnuis 4.2 — Bapiantu 3aBnanus 4.2

Ne 3aBaaHHs
1 CrpykTtypa "Buxmagada":

— TIpi3BHIIIE, iM'sl, TO-0aTHKOBI;

— HOMep TernedoHy;

— kadenpa;

— JUCLMILIIHY, 0 BUKIagae (5 Ha3B).
CrBOpuTH MacHB CTPYKTYp. BuBecTu:
a) CTIMCOK BHKJIaAadiB BKa3aHO1 Kadenpu;
b) crrcok BUKIIAAaviB, M0 BUKIAAIOTh 3aIaHy AUCIUILIIHY;
C) CTIMCOK BUKJIAIaviB B aJ(aBIiTHOMY OPSIKY.
2 | Crpykrypa "Iloiza":

— HOMED;

— IMYHKT NPU3HAYEHHS;

— Yac BIANPABJICHHS;

— KUTBKICTh KyNEHHUX MICITb,

— KUTBKICTB TUIAIIKAPTHUX MICIIb,

— KUIBKICTB 3arajbHUX MICIH
CrBOpHUTH MacHB CTPYKTYp. BuBecTn:
a) CITMCOK TIOi311iB, SIKi BIIXOJITh 3 33/IaHOTO IIYHKTY Bi/UTPaBJICHHS;
b) cnmcok moi3niB, AKi MPSIMYIOTH IO 3aJaHOTO TYHKTY IpH3HA-
YCHHS Ta BiJIPABJISIOTHCS MiCIs BKA3aHOI T'OJIMHMY;
C) CIIMCOK TIOT3/1iB, sSIKi BIANPABISIOTHCS 10 3aJaHOT0 ITyHKTY HpH-
3HAYCHHS Ta MAIOTh IUIAKAPTHI MICITSL.

3 | Crpykrypa "AbiTypieHT":

— TIpi3BHIIE, iM's, TO-0aTHKOBI;

— piK HapOHKEHHS;

— ouinku 3HO (3);

— cepenHiit 6an arecrary.
CrBOpHTH MacuB cTpyKTyp. BuBectu:
a) CIHCOK aliTypi€eHTIB, 0 MarTh oiiHku mo 3HO, Himkve BKa3a-
HOTO MiHIMYMY;
b) cnimcok abiTypieHTIB, y SKHX cepeaHid Oai aTecTaTy BUILE 3a/a-
HOTO 3HAYCHHS;
c) BUOpaTH BKa3aHy KUIBKICTh N aOiTypi€HTIB, IO MAlOTh HaM-
Oinpu1y cymy OaitiB.
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IIpooosoic. maon. 4.2

Ne

3aBgaHHsa

4

Crpykrypa "CniBpoOiTHHK':
— TIpi3BUIIIE, iM's, TO-0aTHKOBI;
— mocajay
— PiK HapOJLKEHHS;
— 3apo0iTHa IU1aTa.
CrBOpHUTH MacuB cTpyKTyp. Buecrtu:
a) CIIMCOK CIiBPOOITHHKIB, 3apo0iTHAa IUlaTa HW)KYE BKA3aHOTO
3HAYCHHS;
b) crmcok criBpOOITHUKIB, 1110 3aiMalOTh NIEBHY MTOCAY;
C) CIIMCOK CHiBPOOITHHKIB B aipaBiTHOMY IOPSIKY.

Crpyxkrypa "JlepxkaBa":
— Ha3Ba;
— CTOJIHILS;
— YUCENBHICTh HACEJICHHS,;
— 3aliMaHa IJI0IIA.
CrBopuTH MacuB cTpyKTyp. BuBectu:
a) CIMCOK JI€pXKaB, SIKI MAIOTh 33/1aHy YUCEJIbHICTh HACEJICHHS;
b) cnmcok nepkas, 10 MalOTh IUIONLY OiJbLIY 3a BKa3aHy 1 4u-
CEIIbHICTh HACEeJIEHHS y BKa3aHOMY Jliara3oHi;
C) CIIMCOK JIEPXkaB, B aI()aBiTHOMY MOPSIJIKY.

CrpykTtypa "Jlronuna'":
— TIpi3BUIIIE, iM's, TO-0aTHKOBI;
— JIOMAILHSI a/Ipeca;
— HOMep TenedoHy;
— BIK.
CrBOpuUTH MacHB CTPYKTYp. BuBecTu:
a) BIZIOMOCTI TIPO JIIOJWHY, V SIKHX HOMep TeehOoHy HaJIeKUTh
MIEBHOMY OIEPaTOpPy COTOBOTO 3B’S3KY;
b) BimoMocCTi TIpO JTFOAMHY, SKi )KHBYTh Ha OJHIHN BYJIHIII,
C) BiIOMOCTI PO JIOAMHY B ayihaBiTHOMY MOPSIAKY.

Crpyxkrypa "I[lokynens":
— Tpi3BHIIE, iM'sI, TO-0aTHKOBI;
— JIOMaIlHs ajapeca;
— HOMep TeneoHy;
— HOMEp JAMCKOHTHOI KapTKU;
— CyMa BHTpAT.
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IIpooosoic. maon. 4.2

Ne

3aBaaHHs

CrBOpHUTH MacHB CTPYKTYp. BuBecTu:

a) CIMCOK IOKYIIIIB B aJIhaBITHOMY HOPSIKY;

b) crnmCcOK MOKYHINB, Y SKMX HOMEP IMCKOHTHOI KapTKHU 3HAaXO-
JUTHCS B 33IaHOMY 1HTEPBAJi;

C) CIIMCOK IOKYIIIB, YU Y SKUX CyMa BUTpAT OijblIa 3a BKa3aHE
3HAYCHHS.

Crpykrypa "JIroquna":

— Tpi3BHIIE, iM's, TO-0aTHKOBI;

— piK HAPOKEHHS;

— 3picT;

— Bara;

— cTars.
CrBOpuTH MacuB cTpyKTyp. BuBectu:
a) BIIOMOCTI PO JIIOAMHY, sIKa Mae Bary Ouiblie 3ajaHoi 1 11 BiK
3a/1a€THCS TIEBHUM [1ialla30HOM;
b) BimoMoCTi TIPO JTFOAMHY, )KIHOYO1 CTATTI i IEBHOTO POCTY;
C) BIJIOMOCTI ITPO JIOJMHY B aJIhaBITHOMY MOPSIIKY.

Crpykrypa "Tlamient":
— TIpi3BHIIIE, iM's, TO-0ATHKOBI;
— JOMaIlHS ajpeca;
— HOMEp MeJIUYHOT KapTy;
— niar”os.
CrBOpuTH MacuB cTpyKTyp. BuBectu:
a) CITUCOK TIAIli€HTIB, III0 MAIOTh BKa3aHUH JIIarHO3;
b) crnmcok mamieHTiB, Y HOMEp MEIMYHOI KapTKH Mae OCTaHHI
ungpu 34;
C) BiTOMOCTI PO MAITi€HTIB B aaBITHOMY HOPSKY.

10

CrpykTtypa "®yrdéonapHa KomaHga'":
— Ha3Ba;
— MICTO;
— KUIBKICTB TPaBIIiB;
— KUIBKICTh HAOpaHUX OYOK.
CrBOpuUTH MacHB CTPYKTYp. BuBecTu:
a) CIIMCOK KOMaH/I, 110 3 OJTHOTO MiCTa;
b) crircok KoMaHI, SKi HaOpaau MEHIIe BKa3aHOi KiTbKOCTI 0YOK;
C) BiJICOPTYBaTH KOMaHJIHU 3a Ha3BOIO.
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IIpooosoic. maon. 4.2

No

3aBgaHHs

11

Crpyktypa "BracHuk aBTOMOO1TIO":
— Tpi3BHIIe, iM's, T0-0aTHKOBI;
— HOMEp aBTOMOO1ITIO;
— tenedoH;
— KoJTip;
— HOMEp TEXIaCIOPTY.
CrBOpuUTH MacuB cTpyKTyp. Busectu:
a) CITUCOK BJIACHUKIB aBTOMOOLIIB 33JJaHOTO KOJIBOPY;
b) cniMcok BIacHWKIB aBTOMOOILNIB, SIKi B HOMEpP1 MarOTh IEBHI JBi
uudpu;
C) BiJIOMOCTI ITPO BJIACHHUKIB aBTOMOOLTIB B ali(haBITHOMY TIOPSJIKY.

12

Crpykrypa "Cryment":
— TIpi3BUIIIE, iM's, TO-0aTHKOBI;
— JIOMAITHS aapeca;
— Ipyna;
— tenedoH;
— pEUTHHT.
CrtBOpHUTH MacHB CTPYKTYp. BuBecTu:
a) CIIMCOK CTYJCHTIB BKa3aHOi IPyIIH;
b) crircok N cTyneHTiB, 110 MalOTh HAWBUIIHMKA PEHTHHT;
C) CIIMCOK HAaBYaJbHOI IPyNH B ajipaBiTHOMY TOPSAKY.

13

Crpyktypa "DVD-nuck":

— Ha3Ba QinbMYy;

— piK BUIYCKY;

— JKaHp;

— TPHUBAJIICTh;

— IiHA.
CrBOpuUTH MacuB cTpyKTyp. Busectu:
a) Bimomocti mpo DVD-muck, meBHOTO XaHPY 3a OCTaHHI ITSTh
POKiB;
b) BimomocTi mpo DVD-auck, 3 HAHMEHIIIOO MIHOIO;
¢) BimoMocTi ipo inpM B andaBiTHOMY MOPSAKY.

14

Crpyktypa "ABTOMOOLIE":
— Mapka;
— piK BUIYCKY;
— 1iHa;
— KOJIip.
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IIpooosoic. maon. 4.2

Ne

3aBaaHHs

CrBOpHUTH MacuB cTpyKTyp. Busectu:

a) CIIMCOK aBTOMOO1ITIB 3a1aHOT MapKH;

b) crimcok aBTOMOOLIIB 3aJaHOT MapKH, SIKi €KCILUTYyaTYIOThCs OlIb-
1€ 71 POKIB,;

C) CIHCOK aBTOMOOUIIB BKa3aHOTO POKY BHITYCKY, I[iHA SIKMX OiJIb-
1Ie BKa3aHOi.

15

Crpyxkrypa "JlepxkaBa':

— Ha3Ba,

— KUIBKICTB JIepKaBHUX MOB;

— JepxaBHa MOBa (BapiaTHBHA YaCTHHA);

— IPOIIOBA OANHHILS;

— Kypc BaiOTH BifgHOCHO $.
CrBopuTH MacuB cTpyKTyp. BuBectu:
a) CIMCOK JIep)KaB, sKi MalOTh OUIbIE HiX OJHY JEpXKaBHY MOBY,
MOBH T€X BUBOAUTH;
b) cricok aepikaB, sIKi MatOTh HU3bKUI KypC BiJHOCHO $;
C) CITMCOK JeprkaB B alpaBiTHOMY MOPSAKY.

16

CrtpykTtypa "BrnacHuk aBTOMOO1A":
— Tpi3BHIIE, iM's, MO-0aTHKOBI;
— HOMEp aBTOMOO1IIS;
— HOMED TEXMACIOPTY;
— BigaieHHs peectparii 1AL
CrBOpuTH MacHB CTPYKTYp. BuBecTu:
a) CIIMCOK aBTOMOOLTIB, IO PEECTPYBAIUCS y TIEBHOMY BiJlIiICHHI
HAL
b) crircok aBTOMOO1ITIB, 10 HaJIEkKATh TIEBHIH JIIOTUHI,
C) CIIMCOK aBTOMOOUIIB B a1)aBiTHOMY MOPSIJIKY.

17

CrpykTtypa "Kaura":
— Ha3Ba;
— aBTOp;
— JKaHp;
— piK BUIAHHS;
— KUTBKICTh CTOPiHOK.
CrBopuTH MacHB CTPYKTYp. BuBecTu:
a) CIHCOK KHUT 33[]JaHOTO aBTOPA;
b) crEcoK KHHT, IEBHOTO KaHPY;
C) CIIMCOK KHUT, IO BUJAHI MICJIs 3a]JaHOTO POKY.
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IIpooosoic. maon. 4.2

No

3aBaaHHsa

18

Crpykrypa "®inem":
— Ha3Ba;
— pexucep;
— KpaiHa;
— MPUHECEHUH MPUOYTOK.
CTBOpHTH MacuB CTpYKTyp. Busectu:
a) cMCOK (iTbMIiB TIEBHOTO pEXHCEPa;
b) crucok ¢inbMiB, sKi npuHECIn NpuOyTOK Oubie N, Ta sIKi 3Hi-
Mmanmcs B ['omiByi;
¢) cucoK (iIbMiIB B an)aBiTHOMY HOPSAKY.

19

Crpykrypa "ABTOMOOUIB":
— Mapka;
— cepiliHui HOMeD;
— KUIBKICTH 00€pTiB IBUTYHA;
— JITpaxk JBUTYHA;
— piK BUITYCKY.
CTBOpHTH MacuB CTPYKTyp. Busectu:
a) CIIMCOK aBTOMOO1IIB 3a1aHOT MapKH;
b) criucok aBTOMOOINIB, SKi MalOTh 00’€M ABUTYHaA Oinbiie 3a 3 1.,
Ta SIKi eKCIUTyaTyIOThCSl MEHIIIE 71 POKIB;
C) CIMCOK aBTOMOOIJIIB BKa3aHOT'O POKY BHITYCKY, SIKi MalOTh IIEBHY
dpy B cepiliHOMY HOMEDI.

20

Crpykrypa "baceitn":

— Ha3Ba;

— anpeca;

— MICTO;

— IHi Ta 9ac poboTH;

— teneoH ammiHicTpaTopa.
CrtBOpuTH MacuB CTpYKTYyp. BuBecTu:
a) CIIMCOK OacelHiB, 0 PO3TANIOBAHI B IIEBHOMY MICTi;
b) crimcoxk 6aceliHiB, ki He pamo0Th mizHime 20.00;
C) BificopTyBatu O6aceifHu 3a Ha3BOIO.
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KopoTtki TeopeTuyHi BizomocTi

CtpykTypa — 11e THI, 10 CKJIAJA€ThCS 3 OHOTO ab0 Oibie
00'eKTIB, 1110 MOKJIMBO MAIOTh Pi3HI TUIH, 00'€ THAHI ITiJT OJTHUM
iM'ssM. BaxxiiBe BUKOpUCTAaHHS CTPYKTYP — CTBOPEHHSI HOBHX
THUITIB JaHUX. TUI JaHUX St ruct — OJIUH 3 OCHOBHUX OY/TiBEIIb-
HUX 0J0KiB maHux y moBi C++. BiH Hamae 3py4Huii cmoci6
00'eTHaHHS PI3HUX EIEMEHTIB, MOETHAHUX MK COOOI0 JIOTTYHUM
3B'SI3KOM. YC1 J1aHi, 10 CTOCYIOTHCS OHOTO 00'€KTa, 310paHi pa3oM.

Po3ristHeMO CHHTaKCHC OTOJIOIICHHS CTPYKTYPH Ha TIPUKITATI
CTBOPEHHS KOPHCTYBAIILKOTO TUITY AaHUX (CTPYKTYpH) 1isi 30e-
piraHHs JaTH:
struct date

{
int day; //meusb
int month; //micsaus
int year;//pixk
int weekday; //meHb TuxHSA
char mon name[15];// nasea micaus

}i
CrBopeHHs 00'€KTa 3 TUIIOM date Ta iHIIiaNi3a1lig HOTO IpU
CTBOPEHHI:

date my birthday={20,7,1981,1,"July"};

Oco0aMBOCTI CTPYKTYP:

1. Onuc CTpyKTypH MOYMHAETHCSA 31 CIYyKOOBOTO CIIOBA
struct, 3a AKUM MOXe IpSAMYyBaTd HEOOOB'SA3KOBE iM's, IO
Ha3UBAETHCS IM'SIM TUITY CTPYKTYpH. Lle im'st Tumy cTpykTypu
BUKOPUCTOBYETHCS Ha/1ajl Uil CTBOPEHHSI KOHKPETHOTO 00'€KTa.

2.3aiM'sIM TUITY CTPYKTYPH 1€ YKIaJeHUH y (QIirypHi Ay>KKH
CIIMCOK €JIEMEHTIB CTPYKTYpH, 3 OIICOM TUITY KO)KHOTO €JIEeMEH-
Ta (EIEMEHTOM CTPYKTYpH MOKe OyTH 3MiHHA, MAaCHB 200 CTPYK-
Typa). EneMeHTu CTpyKTypH BiIOKPEMITIOIOTHCS OJIMH BiJ] OZJHOTO
KPAaIKoo 3 KOMOIO.
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3. 3a mpaBoro HirypHOIO TY>KKOI0, 10 3aKPUBAE CITUCOK €JIe-
MEHTIB, MOX€ WTH cnucok o0'ekTiB. Hampukian, omepatop
struct date {...} x, y, 2Z; BU3HaYa€3MiHHI X, Yy, Z
y SKOCTi CTPYKTYp OIMUCAHOTO TUITY i IPUBOAMTH A0 BUAUICHHS
rmam'siTi.

4. OnHc CTPYKTYpH, 3a SIKUM HE MPSMYE CIUCOK 00'€KTiB,
HE IPUBOUTH 10 BUILICHHSI ITAM'SITi, BOHO TUTbKY BU3HAYAE 1a0-
10H (popmy) cTpykTypu. OJHAK, KO TAKUI OIKC MA€E iM'sl THITY
(mampuknan, date), Te 1€ iM'S TUITY MOXe OyTH BHKOPHCTaHE
Mi3HIIIe TPU BU3HAYCHHI 00'€KTIB CTPYKTYP.

5. CTpyKTypy MO’KHA 1HIIIaTi3yBaTH, ITOMICTHUBIIH CJTi7IOM 32
il BUBHAYEHHSIM CITUCOK KOMIIOHEHTIB, B3ATHX Y (QITYpHI TY>KKH.

CTpyKTypH MOXKYTb BKJIQIaTHCS OJTHA B 1HIITY, aJIe CAMOBKJIa-
JIEHHSI CTPYKTYp 3a0opoHeHe. Oneparliss JOCTyMy A0 eJIeMEHTa

CTPYKTYpH " . " 0OUHMCITIOETHCS 3711Ba HAIIPABO.
3BepTaHHs 70 €JIEMEHTY CTPYKTYPH 3[IIHCHIOETHCS Yepe3 orie-
parop Kpamka (.) 3a JOTOMOTOK KOHCTPYKIIl Buay: <im's

CTPYKTYPU>.<iM'sg ememenTa>: myBirthday.day;
myBirthday.month; 1T 1.

Takox TOCTYII 10 e7IeMeHTa CTPYKTYPH MOXKHA 3/11CHIOBATH
gepe3 BKa3iBHUK 3a JIOMIOMOTOK omepamii "->" y BUIIISIL:
<BKas1lBHMK Ha CTPpyKTypy> "->" <eJIeMeHT _
CTPYKTYyPU>.

3BepHeHHS pd->year 1 (*pd) .year eKBiBaJeHTHI.
Kpyri myxku (*pd) HEoOXiTHI, OCKIIBKY orepartis " . "' J0CTyIy
JI0 elIEMEHTa CTPYKTYpH cTapiie, Hix " * "', Omeparop " . " He MOXKe
OyTH MepeBaHTAXKCHUM, Ha BIIMIHY BiJ omieparopa " —>", SKuii,
SIK TIPABUJIO, IPU3HAYCHHUH JIJIs1 pOOOTH 13 BKA31BHUKAMH.

JlilficHe BU3HAUCHHS aJpecH CTPYKTYPH 32 JI0TIOMOTOI0 Orle-
pawii "&", a TaKOXK MPUCBOIOBAHHS CTPYKTYPH SIK €IMHOTO II1JIOTO.
CTpyKTypy MOKHA IEpEaBaTH SIK MapaMeTp QpyHKIT 1 moBepTa-
TH B pe3y/bTari poOoTH (PyHKIIIT, a TAKOXK IepeIaBaTh OKPEMi KOM-
MOHEHTH CTPYKTYPH B IKOCT1 apTYMEHTIB (DYHKII1.
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INopsinok BUKOHAHHS AESKUX HAHOLTBII MOIIMPEHUX ONeparii
HaJ eJIeMEHTaMU CTPYKTYPH TaKOTO OTHCY:

struct {int x; int *y;}

*p; // p - BKa3iBHHUK Ha CTPYKTYpy

1) (++p) —>x — omepairis 301IBIIYE P 0 AOCTYITY JI0 X;

2) (p++)—>x - omepais 30UIBIIYE P MICIA JOCTyMA 10 X
(KpyTv1i y’KKH HEe 000B'SI3KOB1, TOMY 1110 32 IPIOPUTETOM paHilie
Oyze 3acTocoBaHa omepariis "—>");

3) *p—>y - BUOHUPAETHCS BMICT 00'€KTY, Ha IKUIA BKA3Y€ V;

4) *p->y++ — 30UIBLIYETHCA Yy TICIIs 0OPOOKH TOTO, Ha IO
BiH BKa3Ye;

5) *p++->y - 30UIBLIyE P MIiCs BUOpaHHS TOTO, HA IO
BKa3ye v;

6) (* (*p) .y)++ - 30LIBIIYyE TE, HA IO BKA3YE Y.

YV moBi C++ icHye crnieriianpHa yHapHa oreparitisi sizeof (),
sIKa IIOBEPTaE po3Mip CBOTO orepan/a B 6aitax. OnepaHaoM ore-
paitii sizeof () Moxe OyTu Oymb-sIKHii BUpa3: sizeof (Bmpas) ;
Pesynbrar oneparnii sizeof () mae Tum int.

Po3mip cTpyKTypH He TOpiBHIOE CyMi po3MipiB ii wieHiB. BHa-
CJIIOK BUPIBHIOBAHHS 00'€KTIB Pi3HOT JJOBKHHH B CTPYKTYP1 MO-
KyTh 3'BIIsAITHCS Oe3iMenH1 "mipu". Tak, HampUKIIaI, KO 3MIHHA
TUMy char 3aiiMae onuH 0ailT, a int - 4otupu OallTH, TO IS
CTpykTypu: struct Test {char c; int i;}; Moxe
3HaA00UTHUCA BiciM OallT, a He M'aTh. [IpaBuIbHE 3HAYCHHS T10-
BepTae omepatist sizeof ().

IIpuxian BUKOHAHHA POOOTH

3aBnannd 4.1. Busnauurtu aito ¢pparmeHra nporpamu
char c="3"';
for (int 1i=0; 1i<N; i++) {
if (st[i].f£f£[0]==c) {
strcat (st [i].£f££,"123");
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Pose'azanna

Ile#t ¢parMeHT mporpamMu J0JAa€ 10 CUMBOJIBLHOTO OIS
CTPYKTYPU YUCHO 123, AKIIO PAAOK MOYUHAETHCA 3 CUMBOILY
lj |l :
fff: assdss aaa: ssdhshf Db : 4 c : 4.5

fff: jherhhgbl23 aaa: xczvfdg b : 9 c 2.4
fff: xcvid aaa: hhgeryt b : 5 c : 4.1
fff: jrhjdfdl23 aaa: tyyyyy b : 7 c 3.5

3asnanns 4.2. CkiacTi nporpamy, sika BA3Ha4a€e CTPYKTypy
"Crynent": I11b, anpeca, Bik. BuBecTr Ha ekpaH JjaHi Ipo MeBHO-
TO CTYICHTA; YIIOPSIAKYBATH 3a a(aBiTOM y MOPSAIKY 3pOCTaHHS.

Pose'azanna

1. ITocranoBxka 3axaui

CxracTtu mporpamy, sika BuzHadae cTpykrypy "Cryaent": I11b,
azpeca, Bik. BuBecTH Ha ekpaH 1aHi Ipo MEBHOTO CTYCHTA; yIIO-
PAIKYBaTH 32 aJI(PaBiTOM y MOPSIAKY 3POCTAHHS.

2. Anroput™ po3B'si3aHHS 33141

ANropuT™M pO3B'SI3aHHS 33]a4i MOKHA INPEJICTABUTH Y BU-
ISl TAaKOI ITOCHITOBHOCTI TiHA:

His 1. BusHauntu MacuB CTpYKTyp st1153.

Jist 2. BBecTr 3HaUEHHS MOJTIB CTPYKTYPH.

His 3. Beectu I11b meBHOTO CTynNEeHTA.

His 4. 115t KOXKHOTO €JIEMEHTY MAaCHMBY BUKOHATH TIEPEBIPKY
ymoBH (niosie I1Ib macuBy cniBniagae 3 I11b neBHoro cryaenra).

His 5. BincoptyBatu MmacuB cTpykTyp 3a mmosiem I11b.

Mis 6. BuBectn enemenTH MacuBy st 1153 micisi COpTyBaHHSI.

3. TexcT nmporpamu
#include <iostream>

#include <windows.h>
using namespace std;

struct student{
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char *fio;

char *adress;

int age;};
student enterStruct () {
student st;
cout << "IIIB: " ;
st.fio=new char [20];
cin.getline(st.fio, 20);
cout << "Agmpeca: " ;
st.adress=new char [20];
cin.getline(st.adress, 20);
cout << "Bik " ;
cin>>st.age;
return st;
}
vold printStruct (student st1153[],int n) {
for (int 1i=0;i<n;i++) {

cout << "IIIB: " << stll53[i].fio << endl;
cout << "Ampeca: " << stll53[i] .adress << endl;
cout << "Bik : " << stll53[i].age << endl;

}
}
void sortStudent (student stll53[],int n) {
student t;
for (int i=0; i< n; 1i++) {
for (int j= n-1; j>i; Jj--){
if (stricmp(stll53[j].fio ,stl153[j-1].fi0)<0) {
t=st1153[j];
stl1153[j]= stl153[j-11;
st1153[j-11=t;}}}
}
void printFilter (student stl1153[],int n,char * s){
for (int i=0;i<n;i++)
if (stricmp(stll53[i].fio,s)==0) {

cout << "IIIB: " << stll53[i].fio << endl;
cout << "Ampeca: " << stll53[i].adress << endl;
cout << "Bik : " << stll53[i].age << endl;
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}
}
int main () {
SetConsoleCP (1251);
SetConsoleOutputCP (1251) ;
student stll153[26];
int n=3;char fio[20];
for (int i=0;i<n;i++) {
stll53[i]=enterStruct();
cin.ignore () ;
}
cout<<"\nBeegmire NIIB:";
cin.getline (fio, 20);
printFilter (stl1153,n,fio);

cout<<"\n VYnopamxkoeaui mauni \n";

sortStudent (stl1l153,n);
printStruct (stll53,n);
return 0;

4. Pe3ynbratu poOOTH MpOTrpamMu

[ITB: IleTpeHkO IBaH
Anpeca: 1 Jlinis, m.7

Bik 21

[IIB: Becesor Makcum
Anpeca: 7 IllomepeuHa, .6
Bix 22

IIIB: BukoB AHIPiM
Anpeca: np. Mupy, m.32
Bix 20

BeeniTe IIIB:BecesyioB Makcum
[ITB: Becejsor Maxkcuwm
Anpeca: 7 IlomepeuyHa, .6
Bik : 22
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YnopsankoBaHl maHi

IIIB: BukoB AHIPiM
Anpeca: np. Mupy, m.32
Bix : 20

[IIB: Becemnor Makcum
Apnpeca: 7 IlonmepeuHa, .6
Bik : 22

[IIB: IlerTpeHxo IBaH
Anpeca: 1 Jlinis, m.7

Bix : 21

KoHTpo/ibHI NUTAHHS

1. 1o Take cTpykTypa?

2. SIkuit CHHTAKCHUC OTOJIOIIEHHSI CTPYKTYpH?

3. Ha3BiTb 0COOIMBOCTI CTPYKTYP.

4. Ha3BiTh orepaTopy 3BEpHEHHS 10 TIEBHOTO WICHA CTPYK-
TYpH Ta iX BIJIMIHHOCTI.

5. Ha3BiTh HalmommpeHin onepartii Haj eIeMEHTaMU CTPYK-
TypH.

6. [llo pobutk yHapHa omneparist sizeof () ?



PoooTa Ne5

Po3po0ka Ta peanizanisi nporpam 3 BUKOPHMCTAHHAM
¢dopmaTryBaHHs BBOAY/BHUBO1Y, BAKOPUCTOBYIOUYH
KOHCOJIb Ta TEKCTOBHH (paii1

Meta po60TH: OBOJIOTIHHSI HABUYKAMH CKJIaIaHHS TIPOTpaM
3 BUKOPUCTAaHHSAM (OpMaTyBaHHsS BBOAY/BUBOIY, BUKOPUCTOBY-
F04YM KOHCOJIh Ta TEKCTOBUH (haiiy, Ta BuKOHaHH iX B NetBeans IDE.

3aBaanus

3aBaanns S.1. Busnauutu niro pparmenTa nporpamu 3a Ba-
pianTaMu, HaBeieHUMH B Tabmui 5.1. BusHauntu BmicT ¢aitny
file.txt, gkmo
#include <cstdio>
int main ()
{ FILE * f1;

fl=fopen ("d:\\file.txt","w");

double d, x; float f; long lng; int i, y; short s;

(BkasiBka: int N qopiBHIOE HOMEpY BapiaHTa; SKIIO (op-
MaT He BIJIIOBIA€ TUITY 3MIHHO1, IIOSICHITH JI€, 1 K I1€ BITUBAE HA
pe3yiabTar).

Ta6mums 5.1 — BapianTtu 3aBganns 5.1

Ne PparMeHT nporpamMmu
15|s=1=1ng=f =d=N*100/3;

fprintf (f1,"s $hd 1 = %d 1Ing = %1d £ = $f d =
%$f\n", s, i, 1ng, £, d);
d=3.2;, 1i=2;x=(y=d/ 1) *N;
fprintf (f1l,"x = %f ;y = %d\n", x, vy);
6-10|d = £f = Ing = 1 = s =100/3*N;
fprintf(fl,"s = %hd i = %d 1lng = %1d £ = $f d =
)

$f\n", s, i, 1lng, £, d);
d=3.2;, 1 =2;x=(y =
fprintf(fl,"x = %d ;y = %$f\n", x, y);
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IIpooosoic. maon. 5.1

Ne @DparMeHT nporpaMu

11-15| Ing = s = £ = 1 = d =N*100/3;
fprintf(fl,"s = %hd 1 = %d 1lng = %1d £ = $f d =
$f\n", s, i, 1lng, £, d);
y=(x=4d/ 1 *N) *2; fprintf(fl,"x = %f ;y =
5d\n", x, y);

1620 f = s = d = 1lng = i = double(100*N)/3;
fprintf(fl,"s = %hd 1 = %d 1lng = %1d £ = $f d =
$f\n", s, i, 1lng, £, d);
y=d* (x=2.5/ d)*N;fprintf (fl,"x = %f; vy
= %d\n", x, y);

21-25|s = i = 1lng = £ = d = 100/ (double) 3;
fprintf(fl,"s = %hd 1 = %d 1lng = %1d £ = $f d =
$f\n", s, i, 1lng, £, d);

y = d*N*( x = 2.5 / (d*N)); fprintf(fl,"x = %f;
y = %d\n", %, vy);

26-30) i = s = Ilng = d = £ = (double) (100/3) *N;
fprintf(fl,"s = $hd i = %d 1lng = %1d £ = %f d =
$f\n", s, i, 1lng, £, d);
d=3.2;, 1= 2;
x=d / N*(y = ( (int)2.9 + 1.1) / d *N);
fprintf (f1,"x = $f yv = sd\n", x, vy);

3aBaanns 5.2. CKkacTu Ta BUKOHATH MPOTpamy, sika 00poo-
nsie iH(OpMAaIIiio 3 TEKCTOBOTO (haidiTy, 3TiTHO 3aBJaHHIO, Bapi-
aHTH HaBe/IeH1 y Tabmmi 5.2. Pesynbrar 3anucaru B aiin y popmi
3BITY, 000B'SI3KOBO BUKOPUCTOBYBATH (DOpMaTyBaHHS TEKCTY.

BkasiBka: ¢aiin 3 moyaTkOBUMHU JAHUMHU MOKHA CTBOPUTH 32
JOTIOMOTOF0 TEKCTOBOTO PEIAKTOPA.
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Tabmums 5.2 — BapianTu 3aBnanss 5.2

Ne

BapianTtu 3aBaHHs

1-2

Jupektop IIKOIM HaOWpae Tpymy Uil HABYAHHS MIKOJSPIB IO
(akynpTaTHBHIN TIporpamMi. HaB4anHs IaTHe, 3arajibHa BapTicTh
Kypcy K rpH. CKiNbKH TOBHHEH IUIATUTH KOXKEH yueHb? O4YeBHIHO,
O CyMa 3aJieKUTh BiJ 3HauYeHHI K Ta BiJ KUIBKOCTI YYHIB.
OO6uncnutH i 3amucaty B (aiin TabIuIo cyM, Ky IOBUHEH BHECTH
OIIMH Y4YeHb, SKIIO rpyna Oyae CKIAAATHCS 3 TPbOX, YOTHUPHOX,
iT. 1. 1o 20-TH y4HiB.

34

Ha nens HapomkeHHs nuTHHHA 0a0ycs BiIKpHia paXyHOK y OaHKY
i moknana Ha Hhoro 30 momapis. lllopoky BoHa nomae 50 momapis.
Piynnit BizcoTOK 1O OAaHKIBCBKOMY paxyHKy nopiBHIOE 7 %. SIka
CyMa HAaKOIHWYHUTHCS JO MOBHOINITTS AUTUHHU (0 16-TH POKIB),
BKIIIOYAIOYM OCTaHHIA BHECOK. BuBectn B (ain Tabmuio
IIOPIYHOTO CTaHy PaXYHKY.

5-6

Bincorok 3a 0aHKIBCHKMM BKIIQZIOM JAOpiBHIOE 9 %. SIkmio moxia-
cti B OaHk cymy N rpH., To 11 cyma Oyzae LIOPIYHO 301IbLIy-
BaTHCA. SIK Oyze 3MiHIOBaTHCS cyma MPOTATOM HaiOmmxunx 10-tu
pokiB? Skmio piyra iH(AMS craHoBHTE 4,5 %, TO CKUTBKH
K HAacIIpaB.li KOIITYBaTUMYTh i rporri? BusectH B daitn Tabmuirio
MIOPIYHOTO CTaHy PaXxyHKY.

7-8

Hexaii y daiimi 36ep1raeTLc;1 1H(1)opMau1ﬁ npo Garaxk macaxupa:
[Ib macaxkupa, KUTBKICTh pedeld i 3araipHa Bara pedeir. Hamucaru
(yHKOii 1715 BBeeHHS 1 BUBEICHHS 3 (aifimy 3aranpHOi iH(OpMarIii
mpo Oarak. 3HAHTH MacakMpiB, MO MalOTh HE OUTBIIE JBOX peUei.
3HalTH KUIBKICTh MAcaXHMpiB, KUIBKICTh pedell SKUX MepeBeplIye
CEPEIIHIO KUTBKICTh peueii. PesynbraTu 3aHeCTH B (haiii.

Orwiata nparii HHi 3MIHCHIOETECS TI0 TOAMHAX. 3a TepMiH J0 6-TH TOIUH
BOHA OTPHUMYE TI0 25 TpH. 3a ToauHy. [lounHaroun 3 6-1 ToxXiHN poOoTH,
BAPTICTh KOXKHOI HACTYIHOI TofuHM 30unbmmyeThest Ha 20 %, T0OTO
30 rpH, moTiM 36 TpH. i T. A. baThKu, BUPYIIAIOUN HA BEUIPKY, XOUYTh
3HATH CYMY, SIKy BOHH 3aIUIATSATh HSAHBIIL, ale He 3HAIOTh, HACKUIBKH 3a-
TpuMaroThest. OOUMCIMTH 1 BUBECTH B (paiiil TaONMIO OIUIaT MOCIYT
HsIHI, TOYMHAIOYHN 3 OAHIE] TOIMHM 10 24-1 TOIUHM.

11-12

OxpyXKUBIINUCH, MOJIOJE TIOAPYXOKS BUPIMIMIO BiJKITagaTH TPOIIi
Ha TOKYNKY aBToMOOis. HooBIK MOXe BKjiIacTH mmomicsus M $,
apyxuna ¥V $. Skuo mokmactu rpoiri B GaHK, TO 33 CTPOKOBUM
BKJIaJIOM PIYHMH BiJICOTOK IopiBHIOE 8 %. ABTOMOOLIL Mpii Mae
Bapricte N $. Uepe3 sikuii TepMiH MOJIOAI MOIAYyTh y BIIACHOMY
aBTo? BuBenith B (Qailm TaOMUIO MNIOMICIYHUX HAKOIHUYCHBb
3 YpaxyBaHHIM BiZICOTKa 32 OaHKiBCHKUM BKJIQJIOM.
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IIpooosowc. maon. 5.2

No

Bapiantu 3aBganHs

13-14

ITicnst 3akiHUeHHS cecii 3aBKIU € JesKa KUTbKICTh «OOP KHUKIBY.
Jlekanat BUpIIIMB NPOBECTH KypCH Ui BIICTAalOYMX B 00CS3i
20 romuH, 1 BCTAHOBUB BapTiCTh OILIATH TOJUHH, IO JOPIBHIOE
100 rpH. I3 cymu, cradeHoi cTyAeHTaMHU, BUKIIaAadeBi HAJCKUTh
20 %. 3HaliTH, CKIIBKH TPOIIEH OTPHUMAae BHKIAAad, KO Oyme
3aiiMatucs 3 OJHUM, BOMa, TphoMa, i T.A. 10 M cryaeHtiB. Uu
MOXKe BiH oTpuMmard 3a 1o podoty cymy 5000 rpa. Ckinbkox
HepoO oMy moBenerhcs BuuTH? [l MEPEKOHIUBOCTI BUBEIITh
TaOIUIO B (haii.

15-16

Hesnaiika BUMTH aHMIificbky MOBY. Y mepuIMid JieHb BiH BHBYMB
JIBa CJIOBA, a KOKHMH HACTYITHHMH NeHb 310paBcsi BUBUATH Ha JBa
cioBa Oulble, HDXK B HoOnepenHii. 3HAWAITH 1 BUBEIITH B (aiin
y BUIUISINI TaOnuii, Ha skuil aeHb Hesnaiiko BuBuuTh 100 ciiB,
200, 300, 400 i 1. 1. mo 1000? B anrmiiicbkii MoBi Om3bK0 50 THC.
cIiB, a TepMiH xuTTs Hesnaliok npubmmsno 30 pokis. Uu BcTurHe
JI0 CBO€T KOHYMHM He3Halika BUBUMTH aHIIIIHCHKY MOBY? SIKiio Hi,
TO CKIIbKH KUTTIB He3Haliku 3HamOOWUTHCA, 1100 BHUBYHUTH
AHIIIIHCHKY MOBY?

17-18

BaOycst Bupimmia KynmuTH TeJNeBi3op, KOJM BHYK IOJapyBaB iit
500 rpu. Bona noknana ix B 6aHk mig 19 % piuaux. [llomicsus Ha
el ke paxyHok 6a0ycst BHocuth 50 rpH. Halinemesmmnii TeneBizop
croite K rpH. Uepe3 ckiibku MicsiuiB 0abycs KynuTh TeneBizop?
OO6uunciuTy 1 BUBecTH B (haiiy cTaH paxyHKY IOMICSYHO.

19-20

Maetbes y abimi tabmuns "YCHilHIiCTh CTYACHTIB 3a pik". OnuH
pAOOK TaONMIN BIAMOBIAA€ OJHOMY CTYACHTY 1 MICTUTh TakKi
Bizomocri: [1Ib cTyzneHra, HoMep rpynu, eK3aMeHalliifHi OLiHKHU 3a
HEepIINi ceMecTp, eK3aMEHalilHI OIIHKM 3a JpPYruid ceMecTp.
BropsiakyBatu psnkm TaOaMI 3a HOMepaMH TPyl 1 3HAUTH
CTYJICHTIB, y SIKUX CepelHii 0all 3a APyruil ceMecTp HIKUe, HIX 3a
nepiuuii. Pesynpraty 3anucatu B daidi.

21-22

PaBnmuk mnoB3e Bropy 1o AepeBy 3 IOYaTKOBOKO IIBHUJIKICTIO
V' m/cek. Ilpu 1bOMy BiH BTOMIIIOETBCS, i HOTO LIBHIKICTB PYXY
majiae 3a MPSAMONiHIHHUM 3akoHOM Ha 0,1*) 3a KOXHY TOJUHY.
OOunciuTH 1 BUBECTH TaONUIIO B (aiii, Ha SKy BHCOTY PaBJIUK
MiTHIMAETBCS MPOTATOM KOXKHOT TOAWHU. J[i3HATHCS, Yepe3 CKiTbKH
TOAVH BiH 3yITHHUTHCS.
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IIpooosowc. maon. 5.2

Ne Bapiantu 3aBaaHHs
23-24| ®abpuka 3 BUPOOHWIITBA KaIl[iB MIOPIYHO 30LUIBIIyE OOCST
npojaxiB Ha 5 BigcoTkiB. CoOiBapTicTh NPOAYKUIl NPH LBOMY
3MEHINYEThCS HAa 1 BiICOTOK. Y MOTOYHOMY pOIli 00CAT TPOJaxKiB
cknaB N TuC. TpH., a cobiBapricTs napu kanuis C rpH. O0YHCIUTH
i BuBectu B (aitn Tabnuiro 30iIbLIEHHS 00CATY NMPOJaXiB 1 3HHU-
JKeHHS coOiBapTocTi Ha HaibOmmxdi K pokis.
25-26( Y4yeHp MaiicTpa TMOYMHAE 3 BHUTOTOBJICHHS B J€Hb OJHI€I Taly-
peTku. BrockoHamow04nch, BiH KOKEH JI€Hb BUTOTOBIISIE HA OJHY
TabypeTKy Oinblile, HiXK B NONEpeHii aeHsb. bimbire, Hixk 20 Ta-
OypeTok B N€Hb BUTOTOBUTH HE MOJKHA. 3HAWMTH, Ha KU IEHb
yUYeHb JIOCSITHE BEPIIMH MaWCTEpPHOCTI, 1 CKUIBKM TaOypeToK BiH
3MaiicTpye 3a BeCh yac HaB4YaHHs. {11 MEPEeKOHIMBOCTI BUBECTH
B (hails1 TaONHUITIO 10ICHHOT IPOTYKTHBHOCTI.
27-28| dabpuka BupoOisie Ty, kanui i 6otu. ani npo obesru 30yTy
MPOIYKINI KOXXHOTO BHIY 3a MHUHYJIHH piK TOMicsdHO 30epi-
raiotecsi B Qaitmi. [lpu migBeAeHHI MICYMKIB POKY JIHPEKIIis
BUMarae 3HaliTH CyMH HAaKONUYYBaJbHUM IiZICyMKOM JUIsl KOKHOTO
BHIY TPOAyKIii, i 30epertu mio iHdopmario B ¢aiiri, a Takox
3'ICyBaTH, B SIKOMY MICSII Ma€e Micle HaiOUIbIINIT 30yT KOKHOTO
BHIY TponyKiii. BukopuctoByBaTH (YHKII I HAKOTTHYCHHS
iJICYMKIB 1 ISl TOIYKY MaKCUMYMY.
29-30| Y caiini 36epiraeTbes iHGOpMAITis PO KITBKICTh CTYISHTIB B Til
YM {HIIH IPyIi KOXXHOTO Kypcy IHCTHUTYTY 3 NEpLIOro IO I'SThit
(B mepmomy cTOBHI — iH(GOpMAIlisS PO TPYIH MEPIIOro KypcCy,
y Apyromy — apyroro i T. 1.). Ha xoxHomy kypci € 8 rpyn. Bu-
3HAYUTH CEPEJHE YKCIO CTYAEHTIB Ha KOXXHOMY KypCl, BUSHAYHUTH
Ha SKOMY Kypci HaiMEHIIIe CTY/ICHTIB.

KopoTtki TeopeTnyni BizoMocTi

®aiin — e imeHOBaHUH 010K iH(OpMaIIii, po3TanioBaHuii Ha
Hocii iH(opMarrii.

B C++ BiacyTtHi onepartopu aj1st poOooTH 3 aitnamu. Yci Heoo-
X1TH1 J1i1 BUKOHYIOTBCS 32 JIOTIOMOTOF0 (DYHKITIi, 10 3HAXOSATHCS Y
CTaHIapTHUX Oi0TioTekax. BoHM 103BOJISIOTE IPAIIOBATH 3 PI3HU-
MU TIPUCTPOSIMHU, TIPU IIbOMY (haiiioBa cHCTEMa MEPETBOPUTH 1X
y €IUHUN a0CTPAKTHUH JIOTTYHUMA TPUCTPIN — MOTIK.
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Icnye kinbka pizHOBUAIB (aiiniB. Y Windows Takux pi3HOBH-
JiB /1Ba: TEeKCTOBWIA (haiin i OiHapHUH (nBikikoBuit) daiin. Jana
KJacudikauis K KpUTepiii BUKOPUCTOBYE crociO 30epiranHs
1H(opMmarii.

@aiin MOXXHA BIAKPUTH B TEKCTOBOMY a00 y ABIHKOBOMY
pexxuMi. Pi3HHIS MK peXHMMaMH BIAKPHUTTS IOJIATAE B TOMY,
110 TTPH BIIKPUTTI (paiiry y ABIIKOBOMY peskuMi iHGopMartis Oyae
B TOMY 3K BHIJISZl, Y SIKOMY BOHA 30epiraerbcsi Ha JUCKY abo
B nam'siTi. [Ipu TekcToBOMY pexumi iHpOpMaLlis IEPETBOPIOETh-
Cs1 JI0 CAMBOJIIB Ta Ma€ PO3AIIbHUKHY, HAPUKJIIAI, TAOYISIIIist (\t)
Ta 3aKiHUEHHS paaka (\n).

Opranxizauis poooru 3 ¢paitiamu 3acodoamu mosu C.
Crpykrypa FILE

Crpykrypa FILE -1e cytHicTh MoBH C. BoHa Bu3HaueHa
y (haitni crangapTHOi 6i0mioTeku <stdio . h>. Po3mip wiei cTpyk-
TypHu Ta ii moss 3anexars Bix OC 1 Bijg Bepcii KOMIIATOpa, TOMY
3BHYAIHO KOPUCTYIOTHCS BKA31BHUKOM Ha LIO CTPYKTYpY FILE*,
Hanpukiang, FILE *f;.

®daiinoBuii BKa3iBHUK — CITEI[iaJIbHA 3MI1HHA, IKa aBTOMaTHY-
HO MPUCBOIOETHCS BiAKpUTOMY (paiiimy i 30epirae moTouHy rmo3u-
ito y (aitni. Bona nepemimaersces 1o ¢aiiity B MOMEHT IIPOIIECiB
3anucy W YATaHHS.

Heckpunrop ¢aiiny — yHiKaIbHUI HOMEp, SKUH onepalliitna
CHUCTEMa MPUBIACHIOE Oynb-sIKOMY BigKpuToMmy (aiimy, mo0
B1Ip13HATH Horo Bix iHmuX. Konu daitn 3akpuBaeThes, cuctema
"BinOupae" y Hporo neckpurnrop. Came 11e yHiKaIbHE YUCIIO BU-
KOPHCTOBYETHCS Ul poOOTH 3 KOHKPETHUM (ailioM y mporpa-
Max. JloBimarucs mpo AECKpUNTOP KOHKPETHOTO (DailiTy MOXKHA 3a
JIOMIOMOT'OFO0 BiTIOBITHOT (DYHKIIIi.

[lepen mouarkom poOoTH 3 daiisiom ioro HeoOXiTHO BiIKPH-
TH 3a gqonomoror ¢yHkmii fopen () (muB. Jomatox A). Tunu
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noctyny s i€l gyHkiii HaBeaeHi B 1oaatky b. Axmo dynkiis
BiJIpaIlioBajia YCHilIHO, BOHA [TOBEPTa€ BKA31BHUK Ha BiJIKPH-
Tui (aiin, a AKIo Hi, TO — HyJb. BKa3iBHUK Ha BIAKpUTHI (aiin
MPUAHATO 30epiraT B TUMI JaHuX FILE *.

HedopmaroBane ¢aiinoBe BBeJICHHS/BUBEICHHS 301CHIOIOTh
3a oromororo GyHki fwrite () (3amucy ¢ain) Ta fread ()
(uutanHs 3 paiiy).

s popmaroBaHoro (haitsioBOro BBEICHH:/BUBEICHHS MOXK-
Ha BUKOPUCTOBYBATH HACTYIHI (PyHKIII:

- fgetc () 1 fputc () HAO3BONSIOTH BiAIOBIIHO 3MIHCHH-
TH BBEJICHHS-BUBEJICHHS CUMBOITY;

- fgets () 1 fputs () AO3BONSIOTH BiAIOBIIHO 3I1HCHH-
TU BBEJICHHS-BUBEJICHHS PsiKa CUMBOJIIB;

- fscanf () 1 fprintf () Mm03BOIAIOTH BIAMOBIAHO
3MIACHUTH OpMATOBAHE BBEICHHS/BUBEICHHSI, BOHU aHAJIOT14HI
(yHKITISIM, HaBEJICHUM Y TOJ1aTKy B, TIIbKU BUKOHYIOTH i1 CTO-
COBHO (paiy.

[o3umionyBanHus 1o (aiimy 31IHCHIOETBCS 3a JTOTIOMOTOIO
byakmii fseek () 1 ftell ().

[Ticns 3akinyeHHs: poOoTu 3 (aitiom foro Tpeda 3aKpUTH 3a
nonomororo ¢pyskuii fclose () . BincyTHIiCTb 1€l KoMaH 1 MOXe
MPU3BECTH JI0 BTPATH JaHUX y daiiyi, sKuii OyB BIAKPUTHHN IS
3amucy (no3anucy). SKio He 3akpuBatu (aitiiu, aKi BIAKPUTI 1u1s
YUTaHHS, TO 11€ MOXKE MPHU3BECTH 10 OOMEXKEHHS JAOCTYIY 0
(baitiny ns iHmumx nporpam. Kpim toro, y Oyab-skuit OC € oome-
KCHHSI Ha KUTbKICTh OJTHOYACHO BIAKPUTHX (paiiIiB.

Jns popMarHOTrO BHBOAY B Pi3HI MOTOKH 3HAUYEHb PI3HUX
THUITIB, BiOpMaTOBaHUX 3T1IHO 13 33JJaHUM IIa0JIOHOM, BHKO-
pucToByeThCs QyHKIIS printf () A7Is BUBOAY B KOHCOJIb Ta
fprintf () mis BuBOAy y (haiim.

Buxopucrtanns miei gpynkiii B mporpamax Ha C++ y Hesikux
BUTIaIKax OyBae OUTBIN 3pyYHUM, HI’K 3aCTOCYBaHHS CTAHAAPTHUX
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nmoTokiB cout Ta cin. [Ipotorum 1i€ei GyHKIIT 3HAXOMUTHCS
B 3aroJioBHOMY (aitmi stdio. h.

dopmMmar, 110 BKa3yeThCS NPU 3BepTaHHI 10 QyHKIIT
printf (), BUIIsAga€e B TAKUH CTIOCIO:

printf (Kepywoumii panok,ApryMeHT1l, APTYMEHTZ, ...);

Kepyrounii psgok — psiiok CUMBOJIIB, IIO 3aja€ Gopmar
BHBOJY JaHUX. KpiM 3BUYafHOTO TEKCTY, BIH MICTUTh KOMaHIN
NEPETBOPEHHS, SKi TOYMHAIOTHCSA 13 CUMBOIY """, 32 SIKUM 11yTh
CUMBOJIM ¥ mupu, 110 3a4al0Th MpaBUa BUBOAY apTyMEHTIB.
dopmar BU3HAYAETHCS B TAKUN CITOCIO:

% [mpanopui] [umpuHa] [.TouHicTe] [FIn|h|l|1l] nmepeTBOpPeHHS

®dopmar (KoMaH]1a TIEPETBOPEHHST) IIOYNHAETHCS 3 00O0B'SI3KO-
BOT0 3HaKa BijicoTka. [1{00 BcTaBUTH y BUBEIEHHH TEKCT CaM 3HAK
BiJICOTKA, HOTO OTPIOHO BKA3aTH JIBiUi: $%.

KoHcTpyKIii y KBaApaTHUX AYKKaX MOXYTh OyTH BiJICYTHI,
acumBon " | " (BepTHKaIbHA prCa) CBITYUTH PO TE, IO TYT MOXKE
BHUKOPUCTOBYBATHUCS OJ{HA 3 TIEPETIUCHUX MOXIJIMBOCTEH.

AprymeHnTl, AprymMeHT2,... — mapaMeTpH, 1o APYKYIOThCH,
SIKI MOKYTh OyTH 3MIHHUMH, KOHCTaHTaMH ab0 BHpa3amu, 110
OOUYHCITIOIOTHCS TIEPE]] BUBOJIOM Ha JPYK.

Oynukmii scanf () Ta fscanf () npu3HaYeH1 AJ1s1 BBEICHHS
nanux. Tak camo, sk 1 st pyskmivd printf () /fprintf (),
s pyHkmiid scanf () /fscanf () BKa3yeTbes KEpyrOUuuil psi-
JIOK 1 HACTYITHUH 32 HEIO CIIMCOK apryMEHTIB. 3BEpTaHH JI0 i€l
(byHKIIIT Mae BUTIISI;

scanf (Kepywoumii panok, &Im'al,&Im'a2, ..., &IMm'an);

Kepyrounii psiiok — 11e psi7Iok CHMBOJIIB, SIKUH 3371a€ KUTbKICTh
1 TUTI 3MIHHUX, 110 BBOJATKCS. POOHUTHCS 11€ Tak: y popMaTi BKa-
3yE€ThCS CUMBOII $, 32 SIKUM i7ie OyKBa, sika BU3HAYAE THII, MO0
BBOMMOI 3MIHHOI.
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Kombinaris $6yxea € cnenudikaiiero neperBoperns. [Ipu
BBE/ICHHI BUKOPUCTOBYIOTHCS HACTYIIHI CIelM(iKarllii:

%d - BBECTH ILIiJI€ YUCIIO;

%C — BBECTH OJMH CHMBOI,

%S — BBECTH PSJIOK CHMBOJIIB.

Crenudikartii nepeTBOpeHHs MOBUHHI BiIIOBIAATH KIJIBKOCTI
i TUITYy 3MIHHUX, 10 BBOJISITHCSI.

IM's1,ImM's2,...,&Im'sIn — 11e IMeHa 3MIHHUX, 3HAYSHHS SIKUX TPe-
0a BBECTH.

[IpaBuna 3actocyBanHs QyHKIIH scanf () /fscanf ():

1. SIk1ro moTpiOHO BBECTH JIesIKE 3HAYECHHS i PUCBOITH HOTO
3MIHHI{ OZJHOTO 3 OCHOBHHUX THIIiB, TO TIEPE]T IMEHEM 3MIHHOI 110~
Tp1OHO MHUCATH CUMBOJ &, T.0. TIEpeIaBaTH 3MiHHY Y (DYHKIIIFO 11O
MOCHUJIAHHIO.

2. SIxuio moTpiGHO BBECTH 3HAUEHHS PSIKOBOI 3MIHHOI, TO
BHUKOPUCTOBYBaTH CUMBOJI & HE TIOTPiOHO.

[Ipu 3BepranHi 10 GyHkmit scanf () /fscanf () BuKO-
HAHHS IPOTPaMU MPUTTUHSAETHCS 10 BBEICHHS 3HAYCHD 3a3Haue-
HUX 3MIHHHX, TICJISI 40r0 poO0Ta MpOorpamMu MPOJOBKYETHCS.

Kepytrounii psiok MicTuTh crienndikaiiii mepeTBOpEeHHsI, K1
BHKOPHUCTOBYIOTHCS JJIs1 0€3MOCEPEIHBOI IHTepIpeTallii BX1HOT
nociioBHOCTI. Kepyrouwnii psiok Moxe MICTUTH:

— npobinu ' ', cuMBosK TaOyssAMii '\t ' 1 mepeBeneHHs
psanka ' \n', sKi MPOCTO ITHOPYIOTHCS,

— 3BUYAHI CUMBOJIH (KpiM cUMBOITY "$"), SIK1 IPUITYCKaIOTh-
Csl CHIBIAJAIOYMMU 13 YEProBUMHU (BIIMIHHUMU BiJl CHMBOJIIB,
NEepeNiueHnX y MONepeHbOMY IMYHKTi) CUMBOJIAaMH BX1THOTO
MOTOKY;

— crieruikariii nepeTBOPEHHS, 10 CKIIAAI0THCA 13 %, He000-
B'SI3KOBOTO CUMBOJTY "TIpUTHIYEHHS" TPUCBOIOBaHHA "* ", He000-
B'SI3KOBOTO YHCIIA, ITI0 33/1a€ MAKCUMAJbHY IIUPHUHY MOJIS i CUM-
BOJIy NIEPETBOPEHHS.
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Crenudixkartist nepeTBOPEHHS yIPaBIISIE IEPETBOPCHHSIM Uep-
TOBOTO BX1JTHOTO TT0JIsA. Pe3ynbrar 3Bu4aitHO MiCTUTHCS B 3MIHHY,
Ha SIKY TIOCUJIA€ThCS BIANOBITHUM mapameTrp. OHaK, SIKIIO € Mpu-
fidoi 3 Aéi ai é " *", Tomi BXiHE T0JIe TPOITYCKAETHCS, 1 HISIKOTO
MIPUCBOIOBAHHS HE BUKOHYETHCSI.

OCHOBHI CUMBOJIU TIEPETBOPCHHS:

d - HECATKOBE YUCIIO;

X — IIICTHAAUATHPIYHE YUCIIO;

O - BOCBMEPHUYHE YHCIIO;

C — CHMBOI;

s

- PSIZIOK CHMBOJTIB.

IIpuxian BUKOHAHHA POOOTH

3aBnannd 5.1. Busnauutu aito pparmenra nporpamu

i =s = 1lng f = (double) (1000000/3) *N;

fprintf (f1,"s = %hd 1 = %d 1Ing = %1d £ = $f\n", s, i, 1lng, f);
d=3.2;x=d/N*(y= (1+ (int)1.1) / d);
fprintf (£1,"x

= 9f y = 3d\n", x, y);

Pose'sizauns

Ileit ¢pparmeHT mporpaMu 3amucye B TEKCTOBUHU (ailn
file.txt, HacTymHI JaHi

s =-15712 i = -15712 1ng = 10666656 £ = 10666656.000000
x = 0.000000 y = O

OckiTbKH 3MIHHA S Ma€ T short (miana3zon -32768...32767),
BHHHMKAE TICPETIOBHEHHS PO3PSAIHOI CITKH, 1 IK HACTIJOK HEI0-
CTOBIpHHI pe3yNbTaT.

3aBnanns 5.2. CkiacTi Ta BUKOHATH IPOrpamy, sika 00poo-
nsie iHdopmartito. B rekcToBoMy daiini 30epiraeTses iHpopmartis
mpo 3aprary 18 ocid 3a KoKeH MicsIb POKY (y IEPIIOMY CTO-
BITYMKY — 3apIljiaTa 3a CiueHb, y JPyroMy — 3a JIIOTUH 1 T. A.). Ckita-
CTH IIPOTpaMy IJIsl PO3paxyHKy CepeIHbOI 3apIiaT 3a OyIb-sIKUiA
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Micsitb. Pesynbrar 3anucaru B aiin y hopmi 3BiTY, 000B'sI3KOBO
BUKOPHCTOBYBATH (pOpMaTyBaHHS TEKCTY.

Pose'azanna

1. ITocTranoBKa 3amaui.

CknacTu mporpamy Juisi po3paxyHKy CepeIHbO1 3apIliaTH 3a
OyIb-SIKUI MICSIIIb.

2. Anroput™ po3B'sI3aHHSI 3a]1adi.

ANTOpUTM pO3B'A3aHHS 3a/1aul MOJKHA MPEJICTABUTH Y BHT-
JISLT1 TaKO1 ITOCITITOBHOCTI JTIi:

His 1. Harmumemo mporpamy, 110 CTBOPIOE Ta 3aIIOBHIOE TEK-
croBuil daiin file.txt.

Hist 2. Hanmiemo 1ie ofHy mporpamy, sika BUKOHY€E HaCTyTI-
Hi 1l

His2.1.Bigkputu ¢aiin £ile. txt mis YUTaHHS Ta 3YUTA-
TH 3 HBOTO 1H()OpMaIlit0, 3aKpUTH (ailr;

His 2.2.CtBopuMO (DYHKIIIIO, 110 3HAXOAUTH CEPEIHE apud-
METHYHE 3aJaHOr0 CTOBIYHKA;

Hist 2.3.CtBopuMO HoBHI (paiin £ileNew. txt, Ta 3amu-
IIIEMO B HHOTO HA3BH MICSIIIB, 3apIIaTy 32 KOXKEH MICSIIh Ta Ce-
PEIHIO 3apIuIaTy 3a 3aJaHHi MICSIIb.

3. Texct nmporpam
//OoporpaMMa, WO CTBOPKE TEKCTOBUM (aiin
#include <cstdio>
#include <cstdlib>
#include <windows.h>
int main ()

{FILE *f;double k; SetConsoleCP (1251);
SetConsoleOutputCP (1251) ;
char month[12] [10]={"ciuenr", "smoTIO1", "Ocpe3ens", "kBiTEHL",
"TpaeeHb", "ueprenb", "ymmens", "ceprieHs ", "Bepecens", "xoBTEHR ",
"nmucronan", "rpymeHp"};
f=fopen("file.txt","w");
for (int J=0;73<12;j++)
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fprintf (£,"%$10s", month[]j]);
fprintf (£, "\n");
for (int 1=0;1<18;i++) {
for (int j=0;3<12;j++){
k=rand () $2000+2000+1/double (rand () $10+1) ;
fprintf (£,"%10.2£f",k);}
fprintf (£, "\n");
}fclose (f);
return 0;
}
//nporpamMMa, 1O OBPOBILgE TEKCTOBMI bali
#include <cstdio>
#include <cstdlib>
#include <windows.h>
void readFile (float salary[][12],int &n,char s[][10]) {
FILE *f=fopen("file.txt","xr");
if (f==0){ printf ("error read from file");
exit(l); }
for (int j=0;3<12;j++){
fscanf (£,"%s", &s[j]);
}
int i=0,3=0;
while (fscanf (f,"%f", &salaryl[i][]j++]) !=EOF) {
if (j==12) {i++;73=0;}
}
n=i; fclose(f);
}
double average (float salary[][12],int n,int m) {
double s=0;
for (int i=0;i<n;i++)
st+=salary[i] [m];
return s/n;
}
void writeFile (float salary[][12],int n,char month[] [10]) {
FILE *f2=fopen("fileNew.txt","w");
for (int j=0;73<12;3++)
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fprintf (£2,"%10s",month[j]) ;
fprintf (£2,"\n");
for(int 1=0;1i<n;i++) {
for (int J=0;73<12;j++)
fprintf (£2,"%10.2f",salary[i]1[]])
fprintf (£2,"\n"); }
printf ("eeremiTe Micsaue (umcyo): ");int m;
scanf ("%d", &m) ;
fprintf (£2, "\nCepenua zaprulara 3a %s Micsaus \n",month[m-1]);
for (int j=0;3j<12;j++)
if (j==m-1)
fprintf (£2,"%10.2f", average (salary,n,m-1)) ;
else fprintf(£f2," ")
fclose (£f2);
}
int main ()
{char s[12][10];
SetConsoleCP (1251);
SetConsoleOutputCP (1251) ;
float salary[30][12];int n;
readFile(salary,n,s);
writeFile(salary,n,s);
return 0;

4. Pe3ynbratu poOOTH NpOTrpamMu

Yepes eKOHOMIIO TIEUaTHUX CTOPIHOK PE3YIBTaTH POOOTH MPO-
rpaMu B METOJTMYHUX BKa3iBKax He HABOATHCS. [Ipu ohopmieHHi
poOOTH pe3yabTaT pOOOTH MPOTPAMH HABOJATHCSI 000B I3KOBO.

KoHTposbHi nuTanus

1. Ilo Take daitn, neckpunrop daiiry, haitstoBUit BKa31BHUK?
2. SIki pi3HOBUAM (haiisIiB BU 3HAETE?

3.V sakux pexxumax MOKHA BITKpUTH (aitn?

4. Illo Take cTpykrypa FILE 1 1e BOHa onucaHa?
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5. SIx mparroroth (yHK1ii fopen () Ta fclose () ?

6. 3a 10TIOMOT 010 KUX (PYHKIII MOXKIIMBO 3IICHUTH HEeOp-
MaroBaHe (aiJioBe BBEICHHS/BUBEJACHHS MPU BUKOPUCTAHHI
CTpykTypu FILE?

7. 3a 101OMOro0 AKUX (QYHKILINA MOXKIUBO 3A1HCHUTH (Hop-
MaroBaHe (aiJioBe BBEICHHS/BUBEJACHHS MPU BUKOPUCTAHHI
CTpYKTypu FILE?



Pooota Ne6

Po3po0Oka Ta peasizanisi nporpam
AJ1s1 podoTH 3 OiHapHuMH dailnamu

Meta po00TH: OBOJOIHHS HABHYKAMH CKJIQJaHHS TPOT-
pam mis pobotu 3 OGiHapHUMH (daliiaMu Ta BUKOHAHHS 1X
B NetBeans IDE.

3aBaanus

3aBnann 6.1. 3armumriTe psIKH, SKi OyTyTh BUBSIICHI HA €KpaH
JICTIJICIO BHACTIJOK BUKOHAHHS ()parMeHTiB, MMOaHUX y BapiaH-
tax Tabmn. 6.1, mpu HacTymHOMY Ho4atky nporpamu (Bka3ziBka:
3aMicTh N IiJICTABUTH HOMEP BapiaHTa 3a CIIUCKOM I'PYITH)

#include <iostream>
#include<fstream>
#include <cstring>
using namespace std;
int main () {

struct rB{

char name[1l0];

char ph[5];}; int 1i,3j,nr;
ofstream f; char s[10];
struct {
bool b;
union {
short c;
short d;};
ra;r
f.open("LRS 1.txt",ios::binary);
rB rBk;
strcpy (rBk.name, "AA"); strcpy(rBk.ph,"2222");
f.write ((char*) &rBk, sizeof rBk);
strcpy (rBk.name, "BBB"); strcpy(rBk.ph,"333");
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f.write ((char*) &rBk, sizeof rBk);

strcpy (rBk.name, "CC"); strcpy (rBk.ph,"444");
f.write ((char*) &rBk, sizeof rBk);

f.close();

ifstream ff ("LR9 1.txt",ios::binary);

nr=sizeof (rB);

a.c=N; a.d=10*N;

cout<<a.c<<" "<<a.d<<"\n";

Tabmums 6.1 — BapianTu 3aBnanus 6.1

Ne @PparMeHT Iporpamu

1-5 [ for (int i=1; i<3;i++){
ff.read((char*) &rBk, sizeof rBk);
cout<<rBk.name<<" "<<rBk.ph;

}

ff.read((char*) &rBk, sizeof rBk);
cout<<rBk.ph<<"\n";
cout<<"n="<<nr;

ff.close();
cout<<" "<<rBk.name<<"\n";

6-10| for (int i=0; i<3;1i++){
ff.read((char*) &rBk, sizeof rBk);
cout<<rBk.name<<" "<<rBk.ph;

}

cout<<"n="<<nr;

cout<<" "<<rBk.name<<"\n";

ff.read((char*) &rBk, sizeof rBk);

cout<<rBk.ph<<"\n";

ff.close();

11-15| for (int i=2; i>1;i--){
ff.read((char*) &rBk, sizeof rBk);
cout<<rBk.name<<" "<<rBk.ph<<"\n";

}

ff.read((char*) &rBk, sizeof rBk);

cout<<rBk.ph;

cout<<"n="<<nr;ff.close();

cout<<" "<<rBk.name<<"\n";
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IIpooosoic. maon. 6.1

No ®parmeHT nporpamu
1620 £f.read ((char*) &xrBk, sizeof rBk);
cout<<rBk.ph<<" n="<<nr;
for (int 1i=0; i<2;i++) {
ff.read((char*) &rBk, sizeof rBk);

cout<<rBk.name<<" "<<rBk.ph<<"\n";
}
ff.close();
cout<<" "<<rBk.name<<"\n";

21-25| for (int 1i=0; 1i<2;i++) {
ff.read((char*) &rBk, sizeof rBk);
cout<<rBk.name<<" "<<rBk.ph<<"\n";

}

cout<<" n="<<nr;ff.close();

cout<<" "<<rBk.name<<"\n";

26-30| £ff.read ((char*) &rBk, sizeof rBk);

for(int 1i=1; 1i<3;i++){
ff.read((char*) &rBk, sizeof rBk);
cout<<rBk.name<<" "<<rBk.ph<<"\n";

}

cout<<rBk.ph;

cout<<" n="<<nr;ff.close();
cout<<" "<<rBk.name<<"\n";

3aBaanHs 6.2. CkiacTy Ta BAKOHATH IPOrpamy, sika 00po0-
nsie indopmariro 3 daiimy. Daiin Tpeda CTBOPUTH HA OCHOBI 3aB-
naHas 4.2. BukoHnartu 3anuTH, onvcadi B 3aBjaHH1 4.2,

BkasiBka: peanizyBatu MEHIO 3 OMIlisIMU (CTBOPUTH (haiii,
JOJaTH OJMH 3amuc y (aiii, 1oaatu AeKiTbKa 3anuciB y ¢aiin,
BUJIATUTH (ailyl, BUJATUTH OJHUH 3amucC y Gaiiai, BUIATUTH Jie-
KiJIbKa 3a1KCIB y (paiiini, BUBECTH BMICT (aiiily Ha eKpaH, BUBECTU
BMICT (pailiry Ha €KpaH 3TiHO 3aJaHUX KPUTEPIiB).
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KopoTtki TeopeTuyHi BizomocTi

Opranizariist po6otu 3 ¢aitnamu 3acodamu C++. QDaiinose
BBEJICHHS-BUBE/ICHHS 3 BUKOPHCTAHHSM MOTOKIB.

Y MoBi C++ 00'exTH 17151 poOOTH 3 daiinamMu Ha3UBAIOTHCS
MOTOKaMH (Streams). Y 11bOMY BUITJIKy CJIOBO "TIOTIK'" 03HAYaE T
X came, o 1 "dain" y mosi C. Kimacamu aiist po6otu 3 daitnamu
B MOBi Ct++ € fstream, ifstream Ta ofstream.

st po6oTH 3 (haiimoBUMH MOTOKAMHU HEOOX1THO ITi IKJTFOYH-
T 610mioTeky <fstream.h> nis pobOTH 13 IBOHANPABICHU-
MU TIOTOKaMH, sSIKa BU3HAYa€ kiacu ifstream mis podotu i3
BXI1JTHUMH ITOTOKaMH i o f st ream y1st poOOTH 3 BUX1THUMHU I10-
TOKaMH.

VY 6i6mioTeynux (aitlax MOTOKH OMUCaHI K KJIacH, TOOTO
SBIISIFOTH COO010 KOPHCTYBAIIbKI THITH JAaHUX (aHAJIOT14YHO CTPYK-
TypaMm JaHux). B omuc kiacy, KpiM JaHUX, TOJAIOTHCS OMUCHU
(byHKIIIH, 1110 00pOOISIOTH 111 aH1 (B1AMOBITHO KOMITOHEHTHI aH1
1 KoMIIOHEeHTH1 (PyHKIIIT (MeTonn)). 3BEepTaTUCS TO KOMITOHEHT-
HUX (QYHKIIHA (METOJIB) MOXKHA TaKOX, SIK 1 O KOMIOHEHTHUX
JaHUX, 32 IOTIOMOT0I0 oniepaTopa . (Kpamka) abo 3a J0IOMOrok0
ornepauii —>. OcHoBHI pyHK1ii (MeTOH) 11 poOOoTH 3 hakimamu
HaBezeHi B Jlomatky I

Buxopucranss ¢ainiB y mporpami NpuITycKae HaCTYITHI Or1e-
paurii:

— CTBOPEHHS MTOTOKY;

— BIIKPUTTS (paiiimy i 3B'13yBaHHs HOTO 3 TOTOKOM;

— 00MiH iH(opmarriero (BBEICHHS/BUBEICHH );

—3aKpUTTH (ailiy.

st 3B's13Ky (haiiny 3 MOTOKOM BBEICHHS/BUBEACHHS HEO0-
X11HO 00'ssBUTH 00'eKT knacy fstream, i fstream abo
ofstream, nepenaroyu KOHCTPYKTOPOBI ITLOTO 00'€KTa iM'sT HE-
obxinHoro ¢aitmy. lamni ciin Biakputh daitn. Hanmpuknan:
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//cTBOpUTU GansoBuii moTik f
ifstream £f;
//Bioxpuru darin, saxui Tpeba 3B'sa3aTM 3 IOTOKOM

f.open("..\\f.dat",ios::in);
Takox MO’KHa BUKOPHCTOBYBATH KOHCTPYKTOD 3 TapaMeTPOM:

//CTBOPUTHY M BIIOKPUTM OJIS UMTAHHSA OGaljoBuit morik f
ifstream £ ("..\\f.dat",ios::1in);

Jpyrum napameTpoM y KOHCTPYKTOPOBI € PEKUM BITKPUTTS
(aiinmy, mepenik skux HaBeaeHui y Jlogarky 1.

[Ticnst Toro sik paityr BIAKPUTHH, MOKHA 3UMTYBATH/3aIUCY-
BaTU JlaHl y (paiiyi, BUKOPUCTOBYIOUH ONEPATOPH >> (YUTAHHS
3 MOTOKY) 1 << (BHBEJIEHHS Y MOTIK), aHAJIOT1YHO CTAaHIAPTHUM
IIOTOKaM cin Ta cout.

BBenenHs/BuBeieHHS] CUMBOJIB y (ailn/3 ¢ailiry MOKINBO
BHKOHATH, BUKOPUCTOBYIOUM (yHKIIT get () Ta put ().
3unTaTé 3 Qailily pSAIOK MOXIMBO 32 JTOMOMOTOI (DYyHKIIIT
getline (). SIkmo HeoOXigHO BBOAWUTH/BHUBOAUTH TaKi JaHi,
AK CTPYKTypH ab0 MacuBM, MOXKHA BUKOPHCTOBYBAaTH (DyHKIIil
read() Ta write().

[Ipu unTanHi1 JaHUX 13 BX1THOTO (haiiTy He0OX1JHO KOHTPO-
JoBaTH, 4u OyB TOCATHYTUM KiHelb (aitry. [le Mmoxxna 3poOuTn
3a JormoMoror Metoay eof () . SIkmio B mporeci poOOTH BUHHUK-
HEe TIOMUJTKOBA CUTYAIIisl, TO TOTOKOBUM 00'€KT IpUiiMae 3HAYEH-
Hs piBHe 0. JIy1s mepeBipku MOMUIIOK (haiIoBUX ONEpariii MOX-
Ha BUKOpUCTOBYBaTH (pyHKIi0 fail ().

[Ticns 3akiHueHHs: poOOTH 3 (paiiiom Horo ciix 3aKpUTH 3a
nornomoror merony close (). Ilo 3aBepuieHHI0 mporpamu
B JIECTPYKTOPI KJacy Leld METO]| BUKIUYEThCS aBTOMATHUYHO,
OJTHAK SIKILO TIporpami (aiin Oisble He HOTPiOHUH, Kpalle Horo
3aKpUTH BPY4HY, OCKIJIbKH IPH IIbOMY BC1 JaHi, SIKi Iporpama 3a-
nucana y ¢hani, CKUIAIThCS Ha IUCK, 1 OHOBITIOETHCS 3aIUC Ka-
TaJOTy JUIS LHOTO (haidiy.
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[Ipu poboTi 3 daitmamu He Ciaia 3MINTYBaTH Pi3HI TEXHIKH.
Hanpuxknan, He noTpiOHO B O/IHIH 1 TiH ke mporpami BUKOPUCTO-
ByBatu (hyHKUIi 31 crangapTHOi 610mioTexku C 1 KiIacu — MOTOKU
3 moBu C++.

IIpukaaag BUKOHAHHS Po0OTH

3apaanus 6.1. [ToscHUTH, 1110 BUKOHYE HACTYITHHUN (hparMeH-
Ta Oporpamu, ae N=32.

ff.read((char*) &rBk, sizeof rBk);

cout<<rBk.name<<" "<<rBk.ph<<"\n";

ff.read((char*) &rBk, sizeof rBk);

cout<<rBk.name;
ff.close();
cout<<" "<<rBk.ph<<"\n";

Po3ze'sazannsa

Leit pparmeHT nporpamu 34utTye iHpopmariro 3 OiHapHOTO
(hbaiiny Ta BUBOJUTH Ha JAUCIUICH.

320 320
AA 2222
BBB 333

3aBaanns 6.2. Cxiractv Ta BAKOHATH ITPOTPaMmy, sika 30epirae
JaHi PO CTYJAEHTIB (IIpi3BHILE, IM's, IO OaTHKOBI, HOMEpP TPYIIH)
y (haiin, 3unTye naHi 3 Gaiiay Ta BUBOAUTH HA €KpPaH, YIOPSIKO-
BY€ JIaH1 B aJipaBiTHOMY TOPSIIKY.

Posze'azanna

1. ITocTaHoBKa 3a1aui.

Ckuactu mporpamy;, sika 30epirae gafi mpo CTyACHTIB (IIPi3BH-
11e, iM's, 1o 6aThbKOBi, HOMEp TPYINH) y (aiii, 3UUTye AaHi 3 aitry
Ta BUBOJUTH HA EKPaH, yHOPAIAKOBYE JlaHi B asihaBiTHOMY ITOPSIIIKY.
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2. Anroput™ po3B'si3aHHS 33141

Mis 1.Bukonysaru firo 2, firo 3, Airo 4, Aif0 5 B HECKIHYEHOMY
LIVKJII.

Hist 2. SIxko oO6pana nis 2, Toi

Hist 2.1. BusHaunTH MacuB CTPYKTYp sd.

Hist 2.2. BBecTr 3HaUEHHS MOTIB CTPYKTYPH.

Hist 2.3. Beectn iM'st aitiy.

Hist 2.4. lonatu nasi 1o icHyrodoro (aiiiay abo cTBOpUTH
HOBHH (pai.

Hist 3. Slkmio obpana aist 3, Toxi:

Hist 3.1. Bectn iM'st (aity.

His 3.2. Sxmo ¢aiin BigkpuBaeThes nepeidtu no aii 3.3,
1HAKIIIE 10 TOJIOBHOT'O MEHIO.

Hist 3.3. BusHauutu po3mip MacHuBy CTPYKTYp sd.

Hist 3.4. 3unraty naxi 3 Gpaiiay y MacuB CTPYKTYp sd.

His 3.5. BBecTr 3Ha4eHHS MMOJIIB MAaCUBY CTPYKTYp sd.

Hist 4. Slxmio oOpana i 4, Toai

Hist4.1. BBecTtn iM'st (haitiy.

His 4.2. Slxkmo ¢aiin BiIKpUBAaEThCS meperTu no mii 4.3,
1HaKIIIe 710 TOJIOBHOT'O MEHIO.

Hist 4.3. BusHauuTy po3mip MacHuBy CTPYKTYp sd.

His 4.4. 3uutatu gaHi 3 Gairy y MacuB CTPYKTYp sd.

Hist4.5. BincopTyBaTi MacuB CTPYKTYP 32 IPI3BHUILEM.

Hist 4.6. BuBecTH e1eMeHTH MacUBY IICIIsl COPTYBaHHS.

His4.7. 3anurary y KopucTyBada HEOOX1JHICTh 30€peKeHHS
YIIOPSIIKOBAaHUX JJAHUX, SIKILO TaK, TOJI nepeiitu 1o aii 4.8, inakie
710 TOJIOBHOT'O MEHIO.

His 4.8. Ilepenmcaru daiin

Hist 5. SIxmo oGpana ais 5, To/i KiHeIb poOOTH MPOrpaMu.

3. Texct nporpamu
#include <iostream>
#include <cstring>
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#include <fstream>
#include <windows.h>
using namespace std;
struct stud{
char surname[30];
char name([30];
char name2[30];
char grupall0];};
void enterStruct(stud sd[], int kol) {
for(int i=0; 1 < kol; i++){

cout << "\nllpizBume: ";cin >> sd[i].surname;
cout << "Im'g: "; cin >> sd[i] .name;
cout << "Ilo BaTepkoBi: "; cin >> sd[i] .name2;

cout << "I'pyma: "; cin >> sd[i].grupa; }
}
void fileWrite (char* txt,stud sd[], int kol) {
ofstream t(txt,ios::binary | ios::app):;
for (int 1=0;i<kol;i++) {
t.write ((char*) &sd[i], sizeof sd[i]); }
t.close(); }
void printStruct (stud* sd,int kol) {
for(int 1 = 0; 1 < kol; 1i++){
cout << "\nllpizBume: "<< sd[i].surname;

cout << "\nIM'sa: "<< sd[i].name;
cout << "\nllo GarbkoBi: "<<sd[i].name2;
cout << "\nI'pyna: "<< sd[i].grupa<<"\n";}}

int fileOfSize (char *txt) {
ifstream t(txt,ios::binary);
if (!t.is open()){
cout << "®amn He Moxe OyTv BimxpmTmii ! \n";return 0; }
t.seekg(0,ios base::end);
int k = t.tellg()/sizeof (stud);
t.close();
return k;}

void readFile (char *txt,stud* sd,int kol) {
ifstream t(txt,ios::binary );
for (int 1=0;i<kol;i++) {
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t.read((char*) &sd[i], sizeof sd[i]); }
t.close();}
void rewriteFile(char* txt,stud* sd,int kol) {
ofstream t (txt,ios::binary);
for (int 1i=0;i<kol;i++) {
t.write ((char*) &sd[i], sizeof sd[i]);}
t.close();}
void sortStud(stud* sd,int kol) {
stud s;
for(int i=1;i<kol;i++)
for (int j=kol-1;3>=i;j--)
if (stricmp(sd[]j].surname, sd[j-1].surname) < 0) {
s = sd[]jl];
sd[jl=sd[j-11];
dlj-1]=s;
}
else if (stricmp(sd[j].surname, sd[j-1].surname) ==0) {
if (stricmp(sd[j] .name, sd[j-1].name) < 0) {
s = sd[jl;
sd[jl=sd[]j-1];
d[j-1]=s;

- 0

H}
int main () {
SetConsoleCP (1251);
SetConsoleOutputCP (1251) ;
char fName[80];
int k = 0;stud * sd;
while (1) {
cout<<"0: Exit\n";
cout<<"1l: Jomarm szanmucu y oamn\n";
cout<<"2: BuBecTu BMicT Oainy Ha ekpan\n";
cout<<"3: CopryBaHH4 3a npisBumem\n ";
cin >> k;
switch (k) {
case 1:
cout<<"\nBeeniThr KiJbKiCTb CTymeHTiB: ";
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int zn;
cin>>zn; sd = new stud[zn];
enterStruct (sd, zn);
cin.ignore () ;
cout << "\nBeegmiTe im'a oarty: ";
cin.getline (fName, 80) ;
fileWrite (fName, sd, zn) ;
break;
case 2:
cout << "\nBeepiTe iM'sa darty:
cin.getline (fName, 80) ;
zn=fileOfSize (fName) ;
if (zn!=0){sd = new studl[zn];
readFile (fName, sd, zn) ;
cout << "\n BMmicT darny: \n";
printStruct(sd, zn); cin.ignore();}
break;
case 3:
cout << "\n CopTyBaHHS HaHux 3a npissummem: \n";
cout << "\nBeeniTe im'a daity: "; cin.ignore();
cin.getline (fName, 80) ;
zn=fileOfSize (fName) ;
if (zn!=0){sd = new studl[zn];
readFile (fName, sd, zn) ;
sortStud (sd, zn) ;
printStruct (sd, zn) ;
cout << "\n3Bepermm yriopgmxkopaHi maui? (Y/N): ";
char tak;cin>>tak;
if (tak=='Y' || tak =='y")
rewriteFile (fName, sd, zn) ; }
break;
case 0:
exit (0);
break;

; cin.ignore();

H}

return 0;
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4. Pe3ynbratu poOOTH ITpOrpamu.

UYepe3 eKOHOMIIO IPYKOBAaHUX CTOPIHOK PE3y/IbTaTu poOOTH
MpOrpaMu B METOIMYHUX BKa3iBKax He HaBOAAThCS. [Ipu oopm-
JIeHHI poOOTH pe3yabTaTh poOOTH MPOTPaMU HABOAATHCS 000-
B'SI3KOBO.

KoHTposibHI NUTAHHS

1. SIki KJTack BUKOPUCTOBYIOTHCS JIJ1s1 poOOTH 3 (haitmamu?

2. Sk MOKHA 3BEpTATUCS IO KOMIIOHEHTHUX JIaHUX 1 KOMITO-
HEHTHUX (QYHKITiH?

3. SIki onepartii mpumyckae BUKOPUCTAHHS (aiiniB y mporpami?

4. SIxk MmoxHa 3B's13aTH (At 13 MOTOKOM BBEICHHS/BUBEICHHS ?

5. 3a gonomoroxo AKUX (YHKIIH MO>KHA BUKOHATH (hailyioBi
orepallii YUTaHHs/3amUCy TPU BUKOPUCTAHHI TIOTOKIB?

6. SIki pyHKIIIT ICHYIOTH JIJ151 IEPEBIPKH KOPEKTHOCTI (paitino-
BUX OIepaliil Mpu BUKOPUCTAHHI MOTOKIB?



PoooTa Ne7

Po3podka Ta peasizanis nporpam 3 BAKOPHCTAHHIM
AUPEKTHB Npenpouecopa B 10AaTKax

Meta po60TH: OBOJIOTIHHSI HABUYKAMH CKJIaIaHHS TIPOTpaM
3 BUKOPUCTAHHSM JIUPEKTHUB Mpenpoliecopa B JoAaTkax Ta BUKO-
HaHH4 iX B NetBeans IDE.

3aBaaHuga

3aBnanns 7.1. Busnauntu airo ¢pparMeHTa nporpamu 3a Ba-
plaHTaMu, siKi HaBeeH1 B Tabmui 7.1.

Tabmuus 7.1 — Bapiaatu 3aBnanus 7.1

Ne DparMeHT nporpamMmu

1-5 | #include <iostream>

using namespace std;

# define mkstr(s) #s

int main()

{ cout<<mkstr (I love C);

return 0;

}

6—-10| #include <iostream>

using namespace std;

# define concat(a,b) a##b

int main ()

{ int 1ij=30;
cout<<concat (i,73);

return 0;

}

11-15| #include <iostream>

using namespace std;

#define ArrFlg 1

int main ()

{

#ifdef ArrFlg
int Arr[30];
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Ilpooosoic. maon. 7.1

Ne @DparMeHT nporpamMmu
cout << "Array created!";
#else
cout << "Array 1is not defined!";
#endif

return 0;

}

1620 #include <iostream>
using namespace std;
#1if 1
int Arr[2];
#else
float Arr[2];
#endif
int main () {

#if 1

cout<<"int";
#else

cout<<"float";
#endif

return 0;

}

2125 #include <iostream>
using namespace std;
#define f1 3
#1if fl==1
int Arr[2];
#elif fl==
float Arr[2];
#elif f1==3
double Arr([2];
#endif
int main () {

#if fl==1
cout<<"int";




IIpooosoic. maon. 7.1

No dparMeHT nporpamu

#elif fl==
cout<<"float";
#elif fl==
cout<<"double";
#endif
return O;

}

26-30| #include <iostream>
using namespace std;
int main ()
{
#ifdef ArrFlg
int Arr[10];
cout << "Array created!";
felse
cout << "Array is not defined!";
fendif
return 0;

3aBaanns 7.2. Ha ocHoBi 3aBanHHs 6.2 po3poOHUTH Ta BU-
KOHATHU MPOEKT, AKUH CKIIAIa€ThCs 3 NEKTBKOX (paifiIiB: TOJIOBHO-
ro ¢aiimy, GpainiB—3aroyIoBKiB Ta JOJATKOBUX MOAYIIB. Y KOXKHO-
My MOJYJI1 pealtizyBatu okpemi (hyHKIIii. BukoprucToByBaT yMoB-
HY KOMITUTSIIIFO.

Kopotki TeopeTnuni Bizomocti

[Ipenporiecop — 11e mporpama, sika poOUTh IESKI MaHIMYIIS-
1111 3 TOYaTKOBUM TEKCTOM ITPOTPaMU IE€PE]T TUM, SIK BiH IT1TA€Th-
cs1 kommusmii. [Ipenpoiiecopr CTBOPIOIOTH BXITHUNW TEKCT IS
KOMITUTATOPIB 1 MOKYTh BUKOHYBaTH HACTYITHI (PYHKITIT:

— 00po0OKy MaKpOBHU3HAYCHb;

— BKJIFOYCHHS (paiiis;

— "pamioHanpHY" IepeI00poOKYy;

— pO3UIUPEHHS MOBH.
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OmnepaTop (IUpeKkTHBa) MPEnpolecopa — 11e OJUH PSIIOK BU-
X1JJHOTO TEKCTY, 110 TTOYMHAETHCS 13 CUMBOIY #, 3a IKHM HIYTh
Ha3Ba oreparopa il onepanau. OnepaTopH Mpenpouecopa Mo-
KYTb 3'SABIATUCS B OyIb-SKOMY MICIIi IPOTPAMH, 1 iX Jisl TOTH-
PIOETHCS HA BECh BUX1THUH (aiin.

Haiibinbm nomupeHa s mpenporecopa — BKIIOYEHHS Y BU-
X1IHUHM TEKCT IpOTpaMy BMICTY IHIIUX (aitniB. [ BKIIOYSHHS
TEKCTYy 3 (haii;Ty BAKOPUCTOBYETHCS KOMaH 1A # 1 nclude, sika Mae
1Bl popmu 3amucy:

#include <im'sa daisy>// iM' B KyTOBUX JTy)KKaX

#include "im'sa daimy"// iM'd B nankax

Sxmo im'sa darry Na€ThesA B KyTOBUX AY’KKax, TO Ipe-
npouecop mrykae ¢aiin y cTaHAapTHUX CUCTEMHUX KaTaJlorax.
Sxmo iMm' s dariry B34TE B JANKK, TO CIIOYATKY IIPENPOLECOD
nepersaac MOTOYHHI KaTajlor KOPUCTYBaya, a TIOTIM 3BEPTaETh-
Cs1 10 CTaHAAPTHUX CUCTEMHHUX KaTaJoriB.

Konm BUXigHHMI TEKCT mporpaMu 0OpOOISETHCS MPEnpo-
[IECOPOM, Ha MICII€ Ii€1 IHCTPYKIIii CTABUTHCS BMICT BiATIOBITHOTO
daiiny.

Ha npakruiii 3Buuaiina cuTyarttis, py ki y mporpamMi BUKO-
PHUCTOBYIOTHCS (DYHKITIT, TEKCTH SIKMX 30€PIratoThCsl B OKPEMOMY
3arosoBHoMy (aiini Header File 3 po3MHpPEHHSIM . h.
I[penporecop noaae TeKCTH BCiX (GYHKIIN y iporpamy 3 ¢aitmy . h
1 4K €JIMHE 1T1JIe TIepeaae Ha KOMITUIALIIIO.

Omneparop #define 4acTo BUKOPUCTOBYIOTH JIJIs1 BU3HAYEH-
HSI CHMBOJIIYHUX KOHCTAHT. BiH MOyke 3'IBUTHCS B OyIb-SIKOMY MICI1i
BUXIHOTO (haiimy, a BU3HAYCHHS, IO JA€THCSA HOMY, Ma€ CHUITY,
MMOYMHAIOYHW 3 MICIIS MOSIBH ¥ 110 KiHA ¢ainy. Hanpukinii Bu-
3HAYCHHSI CMMBOJIIYHOT KOHCTAaHTU (HANPHUKIHIII omeparopa
#define) kpamnka 3 KOMOIO He cTaBUThCs. Hanmpuknan:

#define min 1
#define max 100
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VY Tekcti nporpamu 3aMicTh KOHCTaHT | 1 100 MOXkHA BHKO-
PUCTOBYBATH BiAMOBiAHO min Ta max. OgHAK TEKCT ycepe-
JIUHI PSIIKIB, CAMBOJIBHI KOHCTAHTH ¥ KOMEHTap1 HE T ISTaloTh
3aMiHi, TOMY IO PSJIKH i CHMBOJIbHI KOHCTAHTH € HETIOAUTBHUMH
nekcemamMu MoBu C++. Tak mo miciisi MaKpOBH3HAYCHHS
#define YES 1 Bomeparopi cout<<"YES"; He Oyne 3po0-
JICHO HiIKO1 MaKpOTIIiICTAHOBKH.

[Ipenpouiecop moBu C++ 103BOJIsIE IEPEBU3HAYATH HE TUTHKU
KOHCTAHTH, ajie¢ i IJIKOM ITporpamMHi KOHCTpyKIii. Hampukian,
MOKHa HanmucaTu BU3HaueHHsA: #define forever for (;;)
1 TTOTIM YCIOIM TTMCATH HECKIHYEHH] IIUKJIN y BUTTIsAI forever
{ <Timo uwmkay> }.

3a 10noMOrow AUpeKkTuBU #define TakoX MOXXHaA CTBO-
PIOBaTH MAaKpPOCH, SIKi BAKOPUCTOBYIOTHCS IIPU BIIPOBAKECHHI.

JlupeKkTuBU yMOBHOI KOMIJIALI, O3BOJSIOTh T€HEPYBAaTH
MPOrpaMHUI KOJ 3aJI€KHO BiJl BAKOHAHHS MTEBHUX YMOB. YMOB-
Ha KOMIIAIiA 3a0e3neuyeTbess B MOBI C++ HaOOpOM KOMaH,
AKi, 110 CYyTi, KEPYIOTh HE KOMIUISAIIEIO, @ MPENpPOLEeCOPHOIO
00poOKor0. 3aranbHa CTPYKTYpa 3aCTOCYBaHHS TUPEKTUB YMOB-
HOI KOMITUTAL] TaKa:

#if/#ifdef/#ifndef <xoHcTaHTHMII BMpas abo imeHTMdikaTop>
<rexcT 1>

#else //HeoBOB'sA3KOBA IOUPEKTUBA
<rexkcT_ 2>

#endif

TEKCT 1 BKIIIOYAETHCS B TEKCT, IKUH KOMITUTIOETHCS, TUIBKU
MIPU ICTUHHOCT1 YMOBH, III0 TIEPEBIpAETHCS. SKI0 ymMmoBa XuOHa,
TOJl MPU HASIBHOCTI AUPEKTUBH #else Ha KOMNULALIIO Hepe-
Ja€Thes TeKCT 2. SIKio aupekTuBa #else BiICYTHS, TO/1 BECh
TekcT Bit #1f 1o #endif npu XubHIM yMOBI MPOMYCKAETHCA.

HupekTtuBa #1f mnepeBipsie 3HaUCHHS KOHCTAHTHOTO IILJIO-
YUCEITLHOTO BHpa3y. SIKII0 BOHO BiJIMiHHE Bi/I HYJIS, TO BBAYKAETHCS,
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1110 YMOBA, sIKa MePEeBIpAEThCS icTHHA. Y aupekTusi # 1 fde f ne-
PEBIPSAETHCS, UM BU3HAUCHUI 3 JOTIOMOTOI0 KoMaHIH #define
JI0 TETIEPIITHBOTO MOMEHTY 1IeHTH(]IKATOP, pO3TAIIIOBAHUH ITiCIISA
#ifdef. Sxmo ineHTUdIKaTOp BU3HAYEHUH, TO TexkcT 1
BUKOPHUCTOBYETHCSI KOMIIISATOpOM. Y nupekTuBi #1ifndef
MePEBIPSAETHCSA 3BOPOTHA YMOBA — JIIICHUM BBa)KA€THCS HEBH3-
HAUYEHICTh ieHTU(IKAaTOpa, TOOTO TOM BUIAOK, KOIH iAeHTH]i-
KaTop He OyB BUKOpUCTaHUH y KoMaH1 #de fine abo ioro Bu3-
Ha4eHHsI OyJI0 CKacOBaHO KoMaHI0t0 #undef.

HupektuBy #undef 3pydyHO BUKOPUCTOBYBATH IIPU PO3-
poOIIi BEIMKUX TpPOrpaM, KOJIM BOHH 30MPAIOTHCA 3 OKPEMHUX
"[IMaTKiB TEKCTY", HAMMMCAHUX Y PI3HUI Yac a00 pI3HUMH IIpOrpa-
MicTaMu. Y IbOMY BUIIAQJKY MOXYTb 3yCTPITHCS OHAKOBI [TO3HA-
yeHHs pisHUX 00'exTiB. 1106 He 3MiHIOBaTH BHXiIHHX (ailniB
TEKCT, 10 BKIIOYAETHCSI, MOXKHA "0O0pamiisiTH" BiAMOBIIHUMU
aupektuBamu #define - #undef 1 TUM caMUM ycyBaTH
MO>KJTUBI TIOMUJIKH.

Jlst opraHizarii MyJIbTHPO3TaTy>KEHb IT1]] 4ac 00pOoOKH Tpe-
MPOLIECOPOM BHIXiTHOTO TEKCTY MPOTPaMH BBEJICHA AUPEKTHBA
#elif <KOHCTaHTHMN BMpas>, dKa € CKOPOYEHHIM KOH-
cTpykuii #else#if. [Ipenpouecop oOpoOsie 3aBKaAU TIABKU
OJIHY 3 JIUTSTHOK TEKCTY, BUALIEHUX KOMaH/IaMU YMOBHO!T KOMITUJISILII.

IIpukaag BUKOHAHHS PO0OTH

3aBnanns 7.1. Busnauutu 1ito ¢pparmenra nporpamu
#include <stdio.h>

#define print (x) printf (#x"=%10.5f\n",x);
using namespace std;

int main ()

{float a=5.34564, d=235.64456345;
print (a) ;print (d);
return 0;
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Pose'azanna

VY Tini Makpocy nepej mapaMeTpaMyd MOXHA 3371aBaTH CUM-
BOJI #, 11€ O3HAYa€ 110 MIPH POLIMPEHHI MAaKPOCy apaMeTpH Ie-
PETBOPIOIOTHCS B PSIOK CUMBOJTIB.

Lle#i hparmMeHT mporpaMu BUBOJAUTH HAa EKPaH:

a=  5.34564

d= 235.64456

3aBnanns 7.2. Ha ocHoBI 3aBgaHHs 6.2 pO3pOOUTH Ta BUKO-
HaTH MPOEKT, SIKUH CKIIAAETHCS 3 IEKUIHKOX (paiiiliB: roOJIOBHOTO
(aiiny, GpaitniB—3arooBKiB Ta JOJATKOBUX MOIYIIB. Y KOXXHOMY
MOy peastizyBaT okpeMi pyHkuii. BukoprcroByBaTi yMOBHY
KOMIILTALIIFO.

Pose'azanna

1. ITocraHoBKa 3a1aui.

Cxractu mporpamy, sika Bu3Hadae ctpykrypy "Crynent": 1B,
azpeca, Bik. BuBecTH Ha ekpaH 1aHi Ipo MEBHOTO CTYICHTA; yIIO-
PAIKYBaTH 32 aJI(PaBiTOM y MOPSIAKY 3POCTAHHS.

2. Anroput™ po3B'sI3aHHS 3a]1a4i.

ANTOpuUTM pO3B'3aHHS 337141 CITIBIAJIAE 3 AITOPUTMOM PO3-
B'sI3aHHA 3a7a4i 6.2 Ta 4epe3 eKOHOMIIO JPYKOBAaHUX CTOPIHOK
B METOJMYHHUX BKa3iBKax He HaBOAATHCS. [Ipu oopmieHHi po-
00TH aJITOPUTM PO3B'sI3aHHSI 33]]a4l HABOAUTHCS 0OOB'I3KOBO.

3. TekcT mporpam
main.cpp
#include <iostream>
#include <windows.h>
#include "student.h"
using namespace std;
int main () {

SetConsoleCP (1251);
SetConsoleOutputCP (1251) ;
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char fName[80];

int k = 0;stud * sd;
while (1) {
cout<<"0: Exit\n";
cout<<"1l: Jomarm s3anmucu y oana\n";
cout<<"2: BuBecTu BMicCT Oainy Ha ekpan\n";
cout<<"3: CopryBaHHA 3a npissumem\n ";
cin >> k;
switch (k) {
case 1:
cout<<"\nBBenmiThk KijbkicTb cTymeHTiB: ";
int zn;
cin>>zn; sd = new stud[zn];

enterStruct (sd, zn);

cout << "\nBeemiTb im'sa darmty: ";cin.ignore();
cin.getline (fName, 80) ;

fileWrite (fName, sd, zn) ;

break;
case 2:

cout << "\nBeemitTe iMm's dary: ";cin.ignore () ;
cin.getline (fName, 80) ;

zn=fileOfSize (fName) ;

if (zn!=0) {sd = new stud[zn];

readFile (fName, sd, zn) ;

cout << "\n BmicT ¢ammy: \n";
printStruct (sd, zn) ;getchar () ;}

break;
case 3:

cout << "\n CopTyBaHHS HaHuxX 3a NpiszBumeM: \n";
cout << "\nBBemiTe im's damty: ";cin.ignore();
cin.getline (fName, 80) ;

zn=fileOfSize (fName) ;

if (zn!=0) {sd = new stud[zn];

readFile (fName, sd, zn) ;

sortStud(sd, zn) ;

printStruct (sd, zn) ;

cout << "\n36epertu ynopsmkoeaHi maxi? (Y/N): ";
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char tak;cin>>tak;
if (tak=='Y' || tak =='y"')
rewriteFile (fName, sd, zn) ; }
break;
case 0O:
exit (0);
break;
H}
return 0;
}
student.h

#ifndef STUDENT H INCLUDED
#define STUDENT H INCLUDED
#include <iostream>
#include <fstream>
#include <cstring>
using namespace std;
struct stud{
char surname[30];
char name([30];
char name2[30];
char grupall0];};
void enterStruct(stud *, int );
void fileWrite (char* ,stud *, int );
void printStruct (stud* ,int );
int fileOfSize (char *);
void readFile(char *,stud* ,int );
void rewriteFile (char* ,stud* ,int );
void sortStud(stud* ,int );
#endif // STUDENT H INCLUDED

student. cpp

# include "student.h"
void enterStruct(stud sd[], int kol) {
for(int i=0; 1 < kol; i++){
cout << "\nllpizBume: ";cin >> sd[i].surname;
cout << "Im'sg: "; cin >> sd[i].name;
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cout << "llo BaTepkoBi: "; cin >> sd[i] .name2;
cout << "I'pyma: "; cin >> sd[i].grupa; }
}
void fileWrite (char* txt,stud sd[], int kol) {
ofstream t(txt,ios::binary | ios::app):;
for (int 1=0;i<kol;i++) {
t.write ((char*) &sd[i], sizeof sd[i]); }
t.close(); }
void printStruct (stud* sd,int kol) {
for(int 1 = 0; 1 < kol; 1i++){
cout << "\nllpizBume: "<< sd[i].surname;

cout << "\nIm's: "<< sd[i].name;
cout << "\nllo BGarbkoBi: "<<sd[i].name2;
cout << "\nI'pyna: "<< sd[i].grupa<<"\n";}}

int fileOfSize (char *txt) {
ifstream t(txt,ios::binary);
if (!t.is _open()){
cout << "®amnm He Moxe OyTv BimxpmTmii ! \n";return 0; }
t.seekg(0,ios base::end);
int k = t.tellg()/sizeof (stud);
t.close():;
return k;}
void readFile (char *txt,stud* sd,int kol) {
ifstream t(txt,ios::binary );
for (int 1=0;i<kol;i++) {
t.read((char*) &sd[i], sizeof sd[i]); }
t.close();}
void rewriteFile(char* txt,stud* sd,int kol) {
ofstream t (txt,ios::binary);
for (int 1=0;i<kol;i++) {
t.write ((char*) &sd[i], sizeof sd[i]);}
t.close();}
void sortStud(stud* sd,int kol) {
stud s;
for(int i=1;i<kol;i++)
for (int j=kol-1;j>=i;J--)
if (stricmp (sd[j].surname, sd[j-1].surname) < Q) {
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s = sd[Jjl;
sd[jl=sd[j-1];
sd[j-1]=s;
}
else if (stricmp(sd[]j].surname, sd[j-1].surname) ==0) {
if(stricmp(sd[j] .name, sd[j-1].name) < 0) {
s = sd[jl;
sd[jl=sd[j-11;
sd[j-1]=s;
}
1}
4. Pe3ynbratu poOOTH pOrpamMu
UYepe3 eKOHOMIIO IPYKOBAaHUX CTOPIHOK PE3y/IbTaTu poOOTH
IporpamMu B METOAMYHUX BKa3iBKax He HaBoAAThCA. [Ipu opopm-
JIEHHI poOOTH pe3yabTaTh poOOTH MPOTPaMU HABOASATHCS 000-

B'SI3KOBO.
KoHTposibHI NUTAHHS

1. Ilo Take npenpouecop?

2. lllo Take nupexkTUBa Mpenpouecopa’?

3. Ha3BiTh OCHOBHI IUPEKTUBH MPEIPOIIECOpa.

4. lllo poOuTh nupekTuBa npemnpoiecopa #define?

5. Jlms 40oro BUKOPHUCTOBYETHCSI AUPEKTUBA IIperpoLecopa
#elif?

6. Illo pobuts qupexTHBa mpemnporecopa #undef?
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Pooora Ne8

Po3po0ka Ta peanizaunisi nporpam st podoTu
3 OAHOHANIPABJICHUMH CITUCKAMHU

Meta po60TH: OBOJOAIHHS HABHUKAMU CKIIQaHHS IPOTPaM
JUIsl poOOTH 3 OJHOHAIPABICHUMHU CITUCKAMHU Ta BUKOHAHHS iX
B NetBeans IDE.

3aBaanus

3aBnanns 8.1. 3anuuniTe psAaku, ki OyayTh BUBEICHI Ha
€KpaH BHACJIIOK BUKOHAHHS ()parMeHTIB, MOAAHUX y BapiaHTax
(mmB. Tabm. 8.1), mpu HacTyMHOMY MoYaTKy nporpamu (BkasiBka:
3aMicTh N IiJICTABUTH HOMEP BapiaHTa 3a CIIUCKOM I'PYITH)

#include <stdio.h>
#include <string.h>
struct 1nk({
char name[10];
int ph;
Ink *next;
}i
int main () {
int i, nr; short int n; short int *k, *p;
Ink *cR,*fst,*pl; char *nAr[3]; int pAr[3];
scanf ("shd", &n) ; k=&n;p=k; *p=*p+2;
printf ("$p %$hd\n", k, *p);
nAr [0]="AAA";nAr[1]="BBBR";nAr[2]="CCCC";
PAr[0]1=2222;pAr[1]=333;pAr[2]=4444;
nr=sizeof (1lnk);
fst=NULL;
for (i=0; 1i<3;1i++){
cR = new 1nk;
strcpy (cR->name, nAr[i]);
cR->ph=pAr[i];
cR->next=fst; fst=cR;
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Ta6mums 8.1 — BapianTu 3aBnanns 8.1

Ne @parMeHT IporpaMu

1-5 | fst->next=fst->next->next;

printf ("%$d \n",cR->ph); cR=fst;

while (cR!=NULL) {
printf ("%$s %d\n",cR->name, cR->ph) ;
cR=cR->next;

}

printf ("nr=%d",nr);

printf (" %s\n", fst->name);

6—10| £st=fst->next;

printf ("%d \n", cR->ph);cR=fst;

while ( cR!=NULL) {

printf("%$s %d \n",cR->name, cR->ph) ;
cR=cR->next;

}

printf ("nr=%d",nr);

printf (" %$s\n",fst->name) ;

11-15| pl=new 1lnk;
strcpy (pl->name,nAr[0]) ;pl->ph=pAr[0];
pl->next=fst->next; fst->next=pl;
printf ("%$d\n", cR->ph) ;cR=fst;

for (i=2;1i>0;1i--){

printf ("%$s %d\n",cR->name, cR->ph) ;
cR=cR->next;

}
printf ("nr=%d",nr) ;
printf (" %$s\n",fst->name) ;

1620 pl=new 1lnk;
strcpy(pl->name,nAr[1]) ;pl->ph=pAr[1l];
pl->next=fst->next; fst->next=pl;
printf ("$d\n", cR->ph) ;cR=fst;
for (i=0;i<3;i++) {
printf ("%$s %d\n",cR->name, cR->ph) ;
cR=cR->next;
}
printf ("nr=%d",nr);
printf (" %s\n", fst->name) ;
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Ilpooosoic. maon. 8.1

Ne @DparMeHT nporpamu
21-25|printf ("$d\n", cR->ph) ; cR=fst;
for (i=1;i<3;i++){
printf ("%$s %d\n",cR->name, cR->ph) ;
cR=cR->next;
}
printf ("nr=%d",nr) ;
printf (" %$s\n",fst->name);
2630 printf ("%d\n", cR->ph) ; cR=fst;
for (i=2;i>=0;1--){
printf ("%$s %d\n",cR->name, cR->ph) ;
cR=cR->next;
}
printf ("nr=%d",nr) ;
printf ("™ %$s\n", fst->name) ;

3aBnanna 8.2. Ha ocHoBi 3aBianHs 6.2 po3poOUTH Ta BH-
KOHATH IIporpamy, sika Oyyie 39nTyBary iHopmariiro 3 haiiny y 1u-
HaMI4YHY 3B's13aHY CTPYKTYpPY — 3B'sI3aHUI CITUCOK. MacuBH HE BU-
KOpUCTOBYBaTH!

Kopotki TeopeTnuni BizomocTi

Cnucok — 11e cTpyKTypa (CKIaHa 3MIHHA, KJ1ac), sIKa MICTUTh
3BHYAiiHI 3MiHHI (ITOJIS JaHMX ) 1 apecy HACTYITHOI TaKoi CTPYK-
Typu (BKa3iBHUK Ha Hel) y BUMAAKy OJHOCIPSMOBAHOTO CITH-
CKy. Y BUNAJIKy IBOCIPSIMOBAHOTO CIHCKY CTPYKTYpa MICTHUTh
7IBa BKa31BHUKU — Ha HACTYIIHY U MONEPEIHIO CTPYKTYpH. Kox-
HUW €JIEMEHT CIUCKY MICTUTh 1H(opMarliitHe mosie (ado moJs)
1 mocuinanpHe mose. Y mepuioMy eIeMeHT] CIIHCKY TTOCHIIaTbHE
1oJie MICTHTh BKa31BHUK HA HACTYIHY CTPYKTYpY, @ B OCTaHHBO-
My €JIEMEHTI CIMCKY MOCHJIaNbHE TMoJie MICTUTh Hyll (NULL).
VY CIHCOK JIETKO BCTABHTH €JIEMEHT a00 BUJAIUTH CJICMEHT
31 CIUCKY, BiIKOPUTYBABIIN 3HAUYCHHS MOCHJIATBHOTO OIS
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nonepeaHporo (abo HacTymHOro) enementa. s poboTH 31 criu-
CKOM 3BHYANHO 3aBO/ISTH ACKIJIbKA BKa31BHUKIB: Ha TIEPIITUH eJie-
MEHT, Ha IOTOYHUN €JIEMCHT, Ha OCTAHHIN €JIEMCHT.

JlunaMiuHa peaizailisi OJTHOCIIPSIMOBAHOTO CITUCKY 3aCHO-
BaHA Ha JAWHAMIYHOMY BHUIIJICHHI ¥ 3BUIBHEHHI MaM'sATi A
€JIEMEHTIB CIHCKY. JIoTiuHa MOCIIIOBHICTh €IEMEHTIB CIHUCKY
CTBOPIOETHCS TIOCUJIABHIMHE TIOJISIMU 3 aJpecaMy HaCTYIMHHUX
€JIeMEHTIB (OCTaHHI! eJIEMEHT Ma€ MOPOXKHE TociIaHHsI NULL).

Jlyist 3py4HOCTI peantizaiii BBAKAETHCS, IO CITUCOK 3aBXKIU
MICTHTh X04a O OJTMH €JIEMEHT—3aroJIOBOK 3 aJIpeCOI0 MEPIIOTO
peanbHOrO eneMeHTa ciucky. Lle qo3Bonsie yHiikyBaru mpoie-
JTypH TO/IaBaHHs 1 BUJAJICHHS KpaitHIX €JIEMEHTIB 1 YyCYHYTH JIEsK1
nepeBipku. Aapeca elieMeHTa—3aroJIoBKa 3a1a€ThCsl 3MIHHOO—
BKa3iBHUKOM Head. s 3MiHHA BCTAaHOBIIOETHCS MPU TOYATKO-
BOMY CTBOPEHHI CITUCKY i Ha/iai He 3MiHIOeThes. st peanizanii
OCHOBHUX JIIi BAKOPHUCTOBYIOTBCS JJOTIOMI>KHI ITOCHIIAIBHI 3MiHHI.

HeoOxi1H1 OroIoneHHs:

struct Listitem {

int Info;

Listitem *Next;

}i

Listitem *Head;

CTBOpEHHS TOPOKHBOTO CITUCKY BKITIOYAE:

— BUIJIEHHS ITaM'SIT1 ITi]] 3ar0JIOBOK:

Head = new Listitem;
— BCTAHOBJICHHS l'IOpO}KHI)O.l. HOCWJIAIILHOT YACTUHH 3aroJIOBKA:
Head->next = NULL;

[Momryk 3a1aHOTO €NIEMEHTa BKITIOYAE:

— BCTaHOBJICHHS JIONMOMIKHOTO BKa3iBHUKA Ha ajpecy Iep-
IIOTO €JIEMEHTA CITUCKY;

— Oprasi3aiio LUKy MPOXOAY 3a CIIUCKOM 13 3aBEpIICH-
HsM a00 1o CHiBMAaIIHHIO 1H(QOPMAITIHHOT YaCTHHU eJIEMEHTa 13
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3a/TaHAM 3HAYCHHSM, 200 MO JTOCATHEHHIO KiHIS cruckKy. [lics
3aBEPILICHHS TUKIY HEOOX1THO NepEeBIPUTH 3HAYCHHS JOMOMIXK-
HOTO BKa31BHHKA i 3p0OUTH BUCHOBOK PO YCHIIIHICTH MOIIYKY.
Listitem *Current = Head->Next;
while (Current != NULL && Current->Info != Info)
Current=Current->Next;
if (Current==NULL)
{..
//Hi4orOo He 3HaMmeHe;

}

else

{..

//eleMeHT 3HalImeHM;
}

Bunanenus 3agaHoro eeMeHTa BKIIOUAE:

— TOIIYK €JIEMEHTA, 1110 BUAANSETHCS, 3 BA3HAUCHHSM aJipe-
CH eJIeMeHTa—TIonepeaHuKa. /[ mporo BBOAUTHCS 1€ OJIHA
JOTIOMiKHA TIOCHUJIANIbHA 3MiHHA Previous, iHiliioBaHa ajape-
COIO 3aroJIOBKa, 110 i 3MIHIO€ CBO€ 3HAUEHHSI YCepEeInHI IIHKITY.
SIKIIO eeMEHT, IKUI BUIAJIIETHCS, 3HAHICHHUH, TO1 3MIHIOETh-
Cs MOCHJTANIbHA YaCTUHA MOTO TIOTIePETHUKA!

Previous->Next = Current->Next;

— IIEMEHT, SIKUH BUAAISETHCS, 00POOISETHCS HEOOX1THUM
YUHOM, TOOTO a00 3BIILHAETHCSA 3aliMaHa HUM I1aM'siTh, a00 BiH
BKJIIOYAETHCS B IOMTOMI>KHHI CITUCOK.

JlomaBaHHS HOBOT'O €JIEMEHTA IIC/Is 3aJaHOT0 BKIIIOYAE:

— TOIIYK 33JIAHOTO €JIEMEHTA 3a JIOTIOMOTOI0 JIOTIOMIXHOTO
BKa3iBHHKa Current;

— BUJUIEHHS HaM'T1 11 HOBOT'O €JIEMEHTA 3a JOIIOMOIOI0
I1e OJJHOT'0 BKa31BHUKA Tmp;

— (opMyBaHHS MOJIIB HOBOT'O €J€MEHTa, 30KpeMa — HacTpo-
FOBAHHS IIOCUJIAIbHOT YaCTUHH:

Tmp->Next = Current->Next;
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— 3MiHa MMOCHJIAJIbHOI YaCTUHH IMOTOYHOTO eJIeMeHTa Ha aJ-
pECy HOBOTO €JIEMEHTA!

Current->Next = Tmp;

JlonmaBaHHSI HOBOTO €JIEMEHTA Mepe]l 3aJJaHUM BKITIOYAE:

— MOIIYK 3aJaHOT0 eJEeMEHTa 3 OJJHOYaCHUM BHU3HAUCH-
HSM eJIeMEHTa—TIONepeTHNKA (BUKOPHCTOBYIOTHCS BKa31BHUKH
Current 1 Previous),

— BUAUIEHHS ITaM'sTi I HOBOT'O e€JIEMEHTA 3a JOIIOMOTOI0
I1Ie OJTHOTO BKa3iBHUKA Tmp;

— (opMyBaHHS MOJIIB HOBOT'O €J€MEHTa, 30KpeMa — HacTpo-
FOBaHHSI TOCHJIAJIbHOT YaCTHHH:

Tmp->Next = Current;

— 3MiHa HOCHJIAJILHOI YaCTUHH CJICMCHTA-TIONICPCAHNKA Ha
aJipecy HOBOTO €JIeMEHTA:

Previous->Next = Tmp;

SIK1I0 pu BUKOPUCTAaHHI CIUCKY YacTO JOBOAMTHCS JO-
JIaBaTu a00 BUJIANSATH €JIEMEHTU HANPUKIHII CIHUCKY, TO IJIS
3MEHIIICHHS BUTPAT Ha MEPErIsi] yChbOro CIIMCKY MOXHA BBECTH
JIPYTUA OCHOBHUY BKa31BHUK — Ha OCTAHHIN €JIEMEHT CITHCKY.
Le motpeOye 3Minu GYHKITIH BUAATICHHS i TOAaBaHHS JIJIs BifCTe-
’KEHHS IIbOT'0 BKa31BHHKA.

YacTo BUKOPUCTOBYETHCS BIOPSIKOBAHUM PI3HOBHUJ OIHO-
CHPSIMOBAHOTO CITHCKY, B IKOMY €JIEMEHTH BUIIIMKOBYIOTHCS Bil-
MOBITHO JI0 33JIaHOTO MOPSIAKY, HATPUKJIIA: II1JI1 YUCIIa 10 3pO-
CTaHHIO 200 TEKCTOBI1 PsAKH 3a andaBiToM. [|Jisi TAKUX CIHUCKIB
3MIHIOETBCS TIPOLIEypa JOJaBaHHS: HOBUW €JIEMEHT MOBHHEH
BCTaBJIATHCS Y BIJIITOBITHE MicCIIE JIJIs1 30€peKEHHS TTOPSJIKY eJie-
MeHTiB. Hanpukia, KIo mopsijiok eJ1eMeHTiB BU3HAYAEThCS 11N~
MU YHCIIaMU 10 3pOCTaHHIO, TO MPH MOUTYKY I AXOASIIIOTO MiCIIS
Tpeba 3HAUTH NEPIINA eJIEMEHT, OUTBIITUIN 3aJaHOTO 1 BUKOHATH
BCTaBKY Mepe.l IIUM €JIEMEHTOM.
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Ipukiax BUKOHAHHS POOOTH

3aBaanns 8.1. Busznauntu gito ¢pparMenTa mporpamu

printf ("$s\n",cR->name) ;pl=fst->next;
while (pl->next) {

printf ("%s %d\n",pl->name,pl->ph);
pl=pl->next;

}

printf ("nr=%d", nr) ;
printf (" %s %d\n",pl->name,pl->ph);

Pose'sszauns

Le#t pparmMeHT nporpaMu BUBOAMTH HA €KpaH Y MEPILIOMY
PSAIKY BMICT 3MIHHOI k, a caMe azipecy, Ta 3HaUe€HHs 3a BKa31BHHU-
KOM D, 1110 BKa3ye Ha n. Y Ipyromy psaKy BUBOAUTHCS 3HAYCHHS
1H(pOPMAIIIITHOTO 1MOJISE OCTAHHBOTO EJIEMEHTY CIHCKY, JaJli BUBO-
JSITHCSI 3HAYSHHS TBOX 1H(POPMAIIIIHKX TTOJTiB TIOTIEPETHBOTO eJIe-
MeHTY. B ocTaHHbOMY PsIIKYy HaBeIEHO pO3Mip €JIEMEHTY CIIHCKY,
Ta 3HAYEHHS [1OJIiB MEPILOTO EJIEMEHTY CITUCKY.

0028FF02 6
Cccc
BBBB 333

nr=20 AAA 2222

3apaanns 8.2. Po3pobutu nporpamy, sika 00po0:ttoe TiHIHHINA
CIIHMCOK: BUJIAJINTH BC1 €JIEMEHTH, 1110 OLIBIII 3a cepeHe apupme-
THUYHE 3HAYCHHS.

Pose'azanna

1. ITocTranoBKa 3amaui.

Po3pobutn mporpamy, sika 0OpoOIIO€E JIHIHHAN CIUCOK:
BUJJAIUTH BCl €IEMEHTH, 10 OB 3a cepeiHe apupMeTHIHE
3HAYCHHS.

2. Anroput™ po3B'sI3aHHS 3a]1ad4i.
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AJNTOPUTM pO3B'sI3aHHS 3a7a4l MOXKHA TIPEICTABUTH Y BUT-
JISLA1 TAKO1 ITOCHITOBHOCTI JIH:

His 1. CTBOpUTH CITHCOK.

His 2. BuBecTu CicoK Ha €KpaH.

Hist 3. 3naiiTu cepenne apudMeTHuHEe 3HAUCHHS CJIEMEHTIB
CITUCKY.

Hist 4. [ToBTOpIOBaTH JOKU HE KIHELb CITUCKY:

Hist4.1.3naiiT agpecy eJIeMeHTy CIHCKY, 3HaYeHHS iH(pop-
MaLiifHOTO MOJIA SIKOTO OIBIIE 32 cepeTHE apu(METHUHE 3HAYCHHS;

His 4.2 Sxmio aapeca He HYIb, TOA1 BUAAIUTH €IEMEHT CIIH-
CKY 32 III€I0 aJJpeCcolo;

His 5. BuBecTu 3MiHEHHI CITMCOK HA €KpaH.

Mist 6. BumamuTu Bech CIIUCOK.

3. TekcT nporpamu
#include <iostream>
#include <stdlib.h>
using namespace std;
struct element {

int x;

element *next;
}i
void add(int x, element *head) {

element * t = new element;

t->x = x;

t->next = head->next;

head->next = t;
}

void print (element *head) ({

cout << M—--mmmm s " << endl;
element * t = head->next;
while (t != NULL) {

cout << t->x << " "y
t = t->next;
}
cout << endl << "--—-—-mmm oo " << endl;
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element * findAbove (element *head, float value)
element *p;
p = head;
while(p && (p—->x <= value)) {
P = p->next;
}
return p;
}
float average (element *head) {
element *p;
int sum=0;int k=0;
p = head->next;
while (p) {
sum+=p->x; k++;
p=p->next;
}
return float (sum) /k;
}
void deletelist (element *head) {
while (head->next) {
element * t = head->next;
head->next = t->next;
delete t;
}
}
volid deleteElement (element *p) {
p->x = p->next->x;
element *t = p->next;
p—->next = p->next->next;
delete t;}
int main() {
element *head = new element;
int k;
for (int 1=0;1<10;1i++){
k=rand () %10;
add (k, head);
}
print (head) ;

{
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float av=average (head) ;

cout<<"\n average="<<av<< endl;

element *temp=head->next;

while (temp!=NULL) {
temp = findAbove (temp, av);
if (temp) deleteElement (temp) ;
}

print (head) ;

deletelist (head);
return 0;

4. Pe3ynbratu poOOTH NpOTrpamMu

KoHTposbHi nuTaHHs

1. Illo Take CIMCOK 1 €IEMEHT CIUCKY?

2. Y oMy BIIMIHHICTb M1 OJHOCTIPSIMOBAHHM 1 JIBOCTIPS-

MOBAHHMM CITMCKOM?
3. SIK CTBOPUTHU MOPOXKHINA CIIHCOK?

4. SIk Bi1OyBa€ThHCS MOMTYK 33JJaHOTO €JI€MEHTa CITUCKY?
5. SIk BinOyBa€eThCs BUAAICHHS 3a/IaHOTO €JIEMEHTA CITUCKY?
6. SIx BinOyBa€ThCs MOJABaHHS HOBOTO €JIEMEHTAa CIHUCKY

micJIst 3a1aHoro exemenTa?

7. Sk BigOyBa€eThCs JOAAaBAaHHS HOBOTO €JIEMEHTA CITUCKY

nepex 3aJaHuM eJIEMEHTOM?
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Pooora Ne9

Po3po0xa Ta peanizaiisi nporpam 3 BAKOPUCTAHHAM
PEKYPCHUBHHX aJITOPUTMIB

Meta po60TH: OBOJIOAIHHS HABHYKAMU CKJIQIaHHS TPOrpam
3 BUKOPUCTAHHSIM PEKyPCUBHUX AITOPUTMIB Ta BUKOHAHHS X
B NetBeans IDE.

3aBaanus

3aBnannsa 9.1. Busnauntu airo ¢pparMeHnTa nporpamu 3a Ba-
pianTamu, siki HaBeseHi B Tabmuiri 9.1 (Bka3ziBka: 3amicTs N micTa-
BUTH HOMEP BapiaHTa 3a CIICKOM TPYIIH).

Tabmuns 9.1 — Bapiaatu 3aBnanns 9.1

Ne DparMeHT Iporpamu
1-5 | #include <iostream>
using namespace std;
int f(int n) {
if (n < 10) return n;
else return n % 10 + £(n / 10);
}
int main() {
int ch=1235+N;
cout<<"f="<<f (ch) ;
return 0;
}
6-10| #include <iostream>
using namespace std;
int f(int n, int i) {

if (n <= 1) return false;
else if (n == 2) return true;
else if (n % i == 0) return
false;
else
if (1 < n / 2) return

f(n, 1 + 1);

else return true;
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IIpooosoic. maon. 9.1

Ne

®DparMeHT nporpamu

}

int main () {
cout<<"f="<<f (10+N, 2)<<"\n";
cout<<"f="<<f (11,2)<<"\n";
cout<<"f="<<f (12,2)<<"\n";

return 0;

}

11-15

#include <iostream>
using namespace std;
void f(int n, int k) {
if (k. >n / 2) {
cout<<n<<" ";
return;

}
if (n % k == 0) {
cout<<kg<™ ",
f(n / k, k);
}
else f(n, ++k);
}
int main () {
£(125+N,2) ;
return 0;

}

16-20

#include <iostream>
using namespace std;
int f(int n, int k) {
if (n==0) return k;
else f(n/10, k*10+n%10);
}
int main () {
cout<<"f="<<f (N, 0)<<"\n";
cout<<"f="<<f (125, 0) <<"\n"; cout<<"f="<<f (4568, 0) <<"\n";
return 0;

!

21-25

#include <iostream>
#include <cmath>
using namespace std;
float £ (int n) {
if (n <=1) return 1;
else return (1/sgrt(n)+f(--n));
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IIpooosoic. maon. 9.1

No @dparMeHT nporpamu
}
int main() {int n=10-N%10;
cout<<"f="<<f (n)<<"\n";
return 0;
}
26-30| #include <iostream>

#include <limits.h>
using namespace std;

int f£() {int a;
cin >>a;
if (a ==0) return INT MIN;

else { int t=£f();
return (a>t)? a : t;}
}
int main() {
cout<<"f="<<f ()<<"\n"; return 0;}

3aBnanns 9.2. CkiacTu nporpamy 3HaXOKEHHS HACTYITHUX
BEJIMYMH 3a BapiaHTaMu, sIKi HaBeneHi B Tabmuui 9.2. 3amicTh
[UKJTIYHUX OMEePaTopiB BUKOPUCTOBYBATH PEKYPCiO!

Tabmuis 9.2 — Bapiantu 3aBnanus 9.2

Ne BapianTtu 3aBgaHHs
1-2 | 3naittu HaibOimbIMi criinbHUE HinpHUK (HCJI) umrcen x 1 y.
X, AKIO X = Y
HCA(x,y) = HCA(x — y, ¥),akmo x >y
HCA(x,y — x),9Kmo x <y

3—4 | BukopucTOBYI0YH PEKypCHBHY (QYHKIIO, 3HAWTH n-WH €JIEeMEHT
MOCJIITOBHOCTI Xn = 5+ Xn.1, Xo = 1.

5—6 | BUKOpHCTOBYIOUH PEKYpPCHBHY (YHKIIIO, 3HAHTH CyMy MEpIIUX 7
€JIEMEHTIB MOCITIAOBHOCTI Xy = 3* Xp.1+1, x0 = 0.

7-8 | BukopucToBy104YM peKypcUBHY (YHKIIIFO, 3HAHTH T0OYTOK MEPIIUX
71 €IEMEHTIB MOCIITOBHOCTI Xy = 3* Xn.1t1, xo = 1.

9-10 | BRoguThcs 3 KaBiaTypu MOCHINOBHICTh HEHYJIBOBUX IIHCHHUX YH-
cen, ska 3akiHuyerbcs 0. BHKOpHCTOBYIOUM peKypcUBHY (yHK-
1110, 3HANTH KIJBKICTh BiJI’€MHHMX YHCEL
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IIpooosowc. maon. 9.2

Ne BapianTtu 3aBmgaHHs
11-12| Hexait 3 kimaBiaTypu BBOJMTBCS JesKa ITOCIHIIOBHICTH CHMBOJIB
(BpaxoByroun mpo06in). BHUKOpUCTOBYIOUM PEKYypCHUBHY (YHKIIIIO,
3HANTH KUIBKICTB JIATHHCHKUX OYKB.
13—14| Hexaif 3 kiaBiaTypu BBOAWTHCS JesiKa IOCIHIIOBHICTH CHMBOJIB
(BpaxoByroun Tpo06in). BHKOpUCTOBYIOUH PEKYpCHUBHY (YHKIIIIO,
3HANTH KUTBKICTH IUQP.
15-16| Hexaif 3 kiaBiaTypu BBOAWTHCS JesiKa IMOCIHIIOBHICTH CHMBOJIB
(BpaxoByroun mpo06in). BHUKOpUCTOBYIOUM PEKYypCHUBHY (YHKIIIIO,
3HAITH CyMy KOJIiB CHMBOJIIB.
17-18| Hexaii 3 kiaBiaTypu BBOIMTBHCS JA€sKa MOCIIJOBHICTH CHMBOJIB.
OnucaTt peKypCUBHYIO (QYHKIIIO, SIKa MEPETBOPIOE MTOCIITOBHICTh
1 p, 110 3HAXOAATHCS CepeJl CHMBOJIIB B LLJIE€ YUCIIO.
Hanpukian, BOOUTECS MOCHIAOBHICTE anp456po 78, oTpuMaeMo
ypcao 45678.
19—20| BBoguThCsl 3 KiIaBiaTypH IOCIITOBHICTE HCHYJIBOBUX IIHCHUX YH-
cel, sKka 3aKkiHayeThbes: 0. BukopucroByloun pekypcuBHy (QyHKIIIO,
3HANTH cepesHe apupMeTHIHE YHCEIL.
21-22| BUKOPHUCTOBYIOUH PEKYPCUBHY (DYHKIIIO, OOUMCINTH 3HAYEHHS 3a
(hopmyIto10, Ie 7 BBOJUTHCS 3 KIIaBiaTypH:
NN rE——
23-24| BUKOpUCTOBYIOUH PEKYypPCHUBHY (YHKIIIIO, OOYHUCIUTH 3HAUYECHHS 32
(hopMy010, 16 # BBOIUTHCS 3 KIIaBiaTypH:
1+ [3+--++2n+1
25-26| BukopucToByrour peKypcHBHY (YHKIIIO, OOUMCIUTH 3HAYECHHS 32
(hopmyIto10, Ie 72 BBOJUTHCS 3 KIIaBiaTypH:
1
1+ L 1
2+ i
3I4+---4=
n
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IIpooosawc. maon. 9.2

Ne Bapiantu 3aBganss

27-28| BUKOpUCTOBYIOUH PEKYpPCHUBHY (YHKITif0, OOYUCIUTH 3HAYEHHS 32
(hopMyI0t0, Jie n BBOAUTHCS 3 KIIABIaTypH:
1
1
I S
1
S+t

1+

3+

29-30| BUkopuCTOBYIOUH PEKYpCUBHY (YHKIIIO, TIEpEBEPHYTH PIIOK
(BUBECTH B 3BOPOTHOMY TIOPSIIIKY).

KopoTtki TeopeTnyni BizomocTi

PexypcuBHOIO Ha3uBa€eThCs QDYHKIIS, AKIIO i 9ac i1 BUKO-
HaHHA Bi10yBa€THCS MOBTOPHUH 11 BUKJIMK: O€3M0CcepeIHbO B T
GbyHKUIT (TPsIMUE BUKITHK) 200 HITIXOM BUKJIMKY JIAHITIOKKA 1HIITX
(yHKITIH, K1 MICTSTh 3B€pHEHHS 10 1ICKOMO1 (DyHKITT (HepsMuiA
BUKJIHK). BCi QyHKIIIT, SIK1 CTBOPIOIOTH JIAHITIOKOK, TAKOXK HA3HBa-
IOTHCSl PEKYPCUBHUMU.

Konu ¢yHKIliS peKypCHUBHO BUKIIMKAETHCA, B CTEKY CTBOPIO-
€THCS KOITisl 3HAYCHb i1 TOKAJTbHUX 3MIHHUX Ta IMapameTpiB 1 PyHK-
I1i51 BUKOHY€ETHCS 3 To4yarky. [ Ipy moBTOpHOMY BHKIIMKY IIEH 1Tpo-
11eC MOBTOPIOEThCA. I TMOMHA pekypcii, TOOTO KUIbKICTh BUKJIHKIB,
y C++ He oOmexyeTbes. PeanbHO BOHA 3a€KUTh BiJl pecypciB
nam'siti (po3Mipy CTeKa).

B 3aranpHOMY BUIIaIKy pEKYPCHUBHICTB — I1€ HE BIACTHUBICTD
camoi (yHKuii, a BIacTUBICTH 11 onucy. PexypcuBHa (yHKIif,
SK TIPaBUJIO, KOPOTILIA 1 HAOYHIIIA 32 HEPEKYPCUBHY, aJie IPH BU-
KOHaHHI BUMarae OUTbIIE Yacy i mam'sTi 3a paXyHOK TTOBTOPHUX
3BEpPTaHb J0 caMoi ceOe 1 AyOrOBaHHS JIOKATbHUX 3MIHHUX.
Heo0xi1H0 1006pe po3yMiTH, 0 KOXKHUI YeprOBUI peKYpCUBHHUNA
BUKJIMK ITPUBOAUTH JI0 YTBOPEHHSI HOBOT KOTIii JIOKaJIbHUX 00'€KTIB
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(byHKII1 1 yci 11l KoITii, 110 BiAMTOBIAA0Th JIAHIIO)KKOB1 aKTHBI30Ba-
HUX 1 HE3aBEPILICHUX PEKYPCUBHUX BUKIIMKIB, ICHYIOTh HE3aJIEXK-
HO OJIMH B1J1 OTHOTO Ta 30epiraroThes y cTeky. Lle Mmoxe mpuBecTr
70 Tak 3BaHoro "BuOyxy" creka. "Bubyx" creka o3Havae, 110 1is
3aIuCy JIOKAJbHUX 3MIHHUX (YHKIIT HE BUCTa4a€e MaM'sTi, AKa
BIJIBOUTHCS ITiJI CTEK.

VY pexypcuBHUX (QYHKITISIX MOYKHA BUIUTUTH JB1 cepii KPOKIB:

— peKypCcHBHE 3aHYpEeHHS (DYHKIIIT JOTH, TOKA BUOpAaHUA T1a-
paMmeTp He JOCATHE TPAaHMYHOTO 3HAUCHHS. SIKIIIO Take rpaHUYHe
3HAYEHHS HE 3a]IaTH, peKypCUBHA (DYHKIIISI CTBOPUTH O€3KIHEUHY
MOCJIiIOBHICTh BUKJIMKIB caMoi ce0e;

— PeKypCUBHHIA BUXiJ] IOTH, TOKH BUOpaHUH ITapaMeTp He J0-
CSITHE TI0YaTKoBOro 3HadeHHs. e 3a0e3neuye orpuMaHHs mpo-
MDKHUX Ta KIHIIEBOTO Pe3yJIbTaTiB.

Haii6inb1m THIOB1 TPUKIIATH PEKYPCUBHHUX (PYHKIIH — 009H-
ClIeHHs (paKTOpiaja i 3B€ICHHS B CTYIIHb.

// obumcrienHsa dakTopiajsia n

int fact(int n) {

if (n==0) return 1;

else

return n*fact (n-1);

}

3a3Buyaiil peKypcuBHI (PyHKIIIT 10 3MEHIITYIOTh PO3Mip KOy
1 T ABUIIYIOTH €()EKTUBHICTh BUKOPUCTAHHS ITaM'sIT1 B TTIOPIBHSHHI
31 CBOIMH 1TepaTMBHUMH aHAJIOT'aMH, TPOTE OCHOBHA I1epeBara pe-
KyPCUBHHX (DYHKITIH TTOJISITA€E B CIPOITICHH] 1 HAOYHOCTI aJITOPUTMIB.

IIpuxian BUKOHAHHA POOOTH

3aBnannsa 9.1. Busnauurtu aito ¢pparmeHra nporpamu

#include <iostream>
#include <limits.h>
using namespace std;
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int f£() {int n;
cin >>n;
if (n ==0) return INT MAX;
else { int t=f();
return (n<t)? n : t;}
}

int main() {
cout<<"f="<<f ()<<"\n";return 0;}

Pose'azanna

Lle#i parMeHT MporpaMu 3HAXOAUTh MiHIMaJIbHE 3HAYCHHS
nocigoBHOCTI yncer. [TocmiioBHICTh Oy/ie 3aBepileHa, sIKIO BBe-
JeHo 3 KnaBiatypu 0.

6

H O O F~ 01 W

=1

3aBaannsa 9.2. BukopucroByloun peKypcuBHY (YHKIIiIO,
OOYMCIUTH KUTBKICTh MPOMIXKKIB Y PSAKY, SKUUA 3UYUTYETHCS
3 KOHCOJTI.

Pose'sszanns

1. ITocTranoBKa 3amaui.

BukopucroByroun pekypcuBHY (DyHKIIIFO, OOUYHCIUTH KITBKICTh
MIPOMIXKKIB y PSIZIKY, IKAH 3YUTYETHCS 3 KOHCOJTI.

2. AAropuT™ pO3B'sI3aHHS 3a/1a41.

AJNropuT™M pO3B'SI3aHHS 33]a4i MOXKHA NPEJICTABUTH Y BU-
IISLA] TAKOI ITOCHITOBHOCTI TiH:
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His 1. 3untaru psSaok sentence 3 KOHCOMI.

Hist 2. IloBTOproBaTy HACTYIHI i1 :

His 2.1. Slkmo moToyHU CUMBOJ psAIKa sentence J0piB-
Hio€e \ 0, TO KiHEIIb peKypcii,

Hisi2.2. SIknio moToYHUN CUMBOJ psiAKa sentence JOpiBHIOE
He TIpo01J1, TOAI MEPEUTH 10 HACTYITHOT'O CUMBOJIY;

His2.3. SIkuio moTouyHUi CUMBOI psZIKa sentence IopiB-
HIOE MPOO1I, T/ 30UTBITUTH PE3yIbTaT Ha 1 Ta meperT 10 Ha-
CTYITHOT'O CUMBOIY;

Hist 3. Buectu pe3ynsrar poOOTH peKypcUBHOT (QyHKIIIT HA
eKpaH.

3. TexcT nporpamu
#include <cstdio>
int countW(char *str) {

if (*str == '\0' )
return 0;
if (*str !=' ') return countW(++str);
else return countW(++str)+1;

}

int main () {

char sentence([80];

printf ( "Enter text:\n" );
gets ( sentence);

printf ( "Result:\n" );

printf ("%d",countW (sentence)) ;
return 0;

}
4. Pe3ynbraTit poOOTH MPOrpamMu

Enter text:
word w o r d
Result:

4
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KoHTpo/ibHI NUTAHHS

1. SIka GpyHKIIIT HA3UBAETHCS PEKYPCUBHOIO?

2. o Take mpsMUii Ta HENPSIMUI BUKIUK PEKypCii?

3. 1o Take rmubuHa pexypcii?

4. HazBiThb cepii KpOKiB y peKypCHBHIH (yHKIIIT.

5. Ha3BiTh nepeBaru peKypcuBHOTO ONTUCY (PYHKITIH.

6. Ha3BiTbh 0COOIMBOCTI ONTUCAHHS PEKYPCHUBHOT (PYHKITIT.



PooorTa Nel(

Po3po0ka Ta peasizanisi nporpam 3 BUKOPUCTAHHAM
OiTOBHMX omepaitii

MeTa po6oTH: OBOJIOAIHHSI HaBUYKaAMU CKJIaJIaHHS TIPO-
rpaM 3 BUKOPHCTAaHHSM OITOBUX OIepallii Ta BUKOHAHHS 1X
B NetBeans IDE.

3aBaanusa

3apaanns 10.1. Buznauntu giro ¢pparmenTa nporpamu 3a Ba-
pianTamuy, siki HaBeeHi B Tabmmi 10.1 (Bka3iBka: 3amicTh N mifcTa-
BUTH HOMEp BapiaHTa 3a CIICKOM TPYIIH).

Ta6mums 10.1 — Bapiantu 3aBganss 10.1

Ne DparMeHT nporpamu

1-5 | #include<stdio.h>

#include <limits.h>

int main ()

{size t len = sizeof (int) * CHAR BIT;
unsigned int value=N;

const unsigned int mask = 1 << len-1;

printf ("\nThe bitwise representation is: ");
for (int i = 0; i < len; i++)

{

putchar ( mask & value ? '1' : '0");

value <<=1;

if ( (i+1) % 8 == 0)

putchar (' '");

}

return 0;

}

6—-10| #include<stdio.h>

int main () {

unsigned int a= N & OxXFFFE;

int b;

printf ("The shifted number is %ul\n", a);
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IIpooosoic. maon. 10.1

Ne @parMeHT nporpamMmu

printf ("Enter the shift direction: left
and right (1) \n");

scanf ("%d", &b);

if (!b)

a =a << ((N*"3)&(N]|3));

return 0;

}

printf ("The shifted number is %u\n", a);

11-15| #include<stdio.h>

int f(int x) {

unsigned mask = 0x80000000;

if (x & mask) return 1;
else return 0;

}

}

int main () {
printf ("The result is %d\n",f(N));
printf ("The result is %d\n",f (-N));
printf ("The result is %d\n",f(-2*N));
printf ("The result is %d\n",f(2147483647));
return 0;
}

16-20| #include<stdio.h>
int f(int x) {
unsigned mask = 0x1;
return (x & mask);
}
int main () {
printf ("The result is %d\n",f(N));
printf ("The result is %d\n", f (2*N+1));
printf ("The result is %d\n",f (2*N));
return 0;

21-25| #include<stdio.h>
int f(int x) {
unsigned int mask = x >> 31;
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IIpooosoic. maon. 10.1

Ne PparMeHT nporpamMmu

return (x + mask)” mask;
}
int main () {
printf ("The result is %d\n", f(N));
printf ("The result is %d\n",f (-N));
printf ("The result is %d\n",f(0));
return 0;
}

26-30| #include<stdio.h>

int f(int x) {
if (x && !'(x & (x-1))) return 1;
else return 0;

}

int main () {

printf ("The result is %d\n", f (N
printf ("The result is %d\n",f (2
printf ("The result is %d\n",f (4
printf ("The result is %d\n",f (6
printf ("The result is %d\n",f (3
return O

}

3aBmanns 10.2. Cknactu nporpaMy 3HaXOIKEHHSI HACTYTI-
HUX BEJIMYHH 32 BapiaHTaMH, ki HaBeaeH1 B Tabnumi 10.2. 3agayi
BHPIIITYBAaTH 32 TOTIOMOTOI0 O1HAPHUX OTIEepaIlii.

Tabmus 10.2 — Bapiantu 3aBganns 10.2

Ne Benuuunwy, siki noTpiObHO 3HAMTH

1-3 | Hano mine gucio 4 i HaTypajbHE YHCIO n. BuBeniTe umcio, sxe
CKJIAJTA€ThCS TUTBKHU 3 1 OCTaHHIX OIT umcia A (ToOTo 3aMiHITE Ha
0 Bci 6itn umcna A, kpim ocraHHiX n). Pe3ynpraT HaBecTH y 2, 8,
16 ta 10 cucTemMax 4HCIICHHS.

4-6 | Hano uncno n<32. 3amumiTe 4ucio 2", TOOTO YUCHO, y SIKOTO A-H
6it nopiBHioe 1, a pemra — Hyni. Pesynprar HaBectu y 2, 8, 16 Ta
10 cucremMax 4UCJIEHHS.
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IIpooosoic. maon. 10.2

Ne BennuuHwy, siki 1oTpiOHO 3HAWTH

7-9 | Jano 1ine uyucino A 1 HaTypadbHE YHCIO X. 3alMINiTh HYII
y ocTtaHHI x 0iT uucna A #oro i BUBenNiTh pe3yabTar. Pesyibrar
HaBecTH y 2, 8, 16 ta 10 cuctemax 4ucCIICHHS.

10-12[ JJano wmine umcno A i HarypainbHe 4yucio x. Buenits umcio, Ha
AK€ TIEPETBOPUTHCS 3 YUCIIO A, SAKIIO BCTAHOBUTH 3HAYEHHS X-TO
OiTa piBHOMY 1. Pesynprar HaBectn y 2, 8, 16 ta 10 cucremax
YUCIICHHSL.

13—-15| lano nBa HepiBHMX 4YHWCNA: n 1 m, MO0 HE TEPEeBHITYIOTH 31.
OOuucunite 2" + 2™, PesynbraTr HaBecTH y 2, 8, 16 ta 10 cucremax
YHCIICHHSL.

16-18| Iano 1ine umcino 4 1 HaTypaJbHe YHCIIO X. BuBeniTh 4yucio, Ha
SIKe TICPETBOPUTHCS YHCIIO A, SKIIO IHBEPTYBaTH Xx-i 0iT. Pe3ynb-
TaT HaBecTH Yy 2, 8, 16 Ta 10 cucreMax 4uCIeHHS.

19-21| Jlano wine 4mciao A, KOPHUCTYIOUHUCH OIHAPHUMH OIIEpALlisIMH,
BU3HAYUTHU 3HAK YHcHa (YUCIIO € Big eMHUM 4u Hi). Uucmo A4 Ha-
BecTu y 2, 8, 16 Ta 10 cuctemax YUCJIECHHS.

22-24| HNaHo 1ine yncio 4 1 HaTypaJbHE YHCIIO X. BuBemiTh 4ucio, Ha
K NEPETBOPUTHCS 3 YHCIO A, SKIIO BCTAHOBUTH 3HAYCHHS X-TO
6ira pieHomy 0. PesynbraT HaBectn y 2, 8, 16 ta 10 cucremax
YHCJICHHSL.

25-27| Hano mine uucio A i HaTypaibHe 9ucyo x. Tpeba oTpumaTu 3Ha-
4yeHHs x-ro Oita yucna A. Yucno 4 HaBectu y 2, 8, 16 Tta 10 cu-
CcTeMax YUCJICHHSI.

28-30( Jano mine unciio 4. Tpeba mimpaxyBaTu KiJdbKiCTh OJUHUYHHUX
0iT, o MicTUTh uHciio 4. Pe3ynbrar Ta uncio A HaBecTn y 2, 8,
16 Ta 10 cucrtemax 4MCIICHHS.

KopoTtki TeopeTnyni BizomocTi

YV moBi C++ icHye psi oriepariii, o BUKOHYIOTHCS HaJI PO3-
psnamu. BoHu HOCSATH Ha3By OITOBI OIeparii:

— yHapHa oneparlisi: iHBepcis 6iTiB (~);

— OinapHi omepartii: 6iToBe "I" (&), 6iToBe "ABO" (| ), 6iTOBE
Bukioure "ABO" (%), 3cyB BiiBO (<<), 3CyB BIpaBo (>>).

[uBepcis 6iTiB (Mopa3psiAHE 3arIepeueHHs) IHBepTYye OiTH, TOO-
TO KO>KEH OiT 31 3HaueHHsM | oTpumye 3HaueHHs ) 1 HABMaKH.
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bitose "[" mopiBHIOE TIOCITIIOBHO PO3PS 32 PO3PSAIOM JBa
orepanza. st KOKHOTO poO3psiy pe3ynbrar IopiBHIOE 1, Tomi
1 TIIBKY TOT1, KOJTM OOWIBA BIIMOB1THI pO3PSAH OTIEPAHIIB I0PiB-
HI010Th 1. Tak, Hanpukiag, 10010011 & 00111101 = 00010001,
TOMY IO TUIBKU HYJIbOBHH 1 UETBEPTUH PO3psii 000X OTepaH/IiB
MICTSTH 1.

bitose "ABO" nopiBHIOE MOCITIAOBHO PO3PSI 32 PO3PSIOM JBA
omepanna. /[ KO)KHOTO po3psiy pe3yiabTaT JopiBHIOE 1 Tomi
1 TUTBKH TOI1, KOJTU Oy/b-SIKUH 3 BiIMOBITHUX PO3PS/IiB OTIEPAH/IIB
piBHi 1. Tak, Hanpukmang, 10010011 | 00111101 = 10111111,
TOMY ITI0 BC1 O3PSI (KPIM IIIOCTOT0) B OTHOMY 3 JIBOX OTNIEPaH/IiB
MaloTh 3HA4YEHHS 1.

bitose Buktoune "ABO" mopiBHIOE MOCTITOBHO PO3PsI
3a po3psoM ABa orepaHaa. st KOKHOTO O3PSy pe3yibrar
JOpiBHIOE 1, SIKIIO OMMH 3 IBOX (ajie HE O0MBA) BiAMOBITHUX
po3psaiB onepanaiB qopiBHioe 1. Tak, Hanpukman, 10010011
A 00111101 = 10101110. Ockinbku HYIHOBUH PO3PSI
B 000X omepaHaXx Ma€ 3HaYCHHS 1, HyTbOBHI pO3PS PE3YIIBTATY
Mae 3HadeHHs (.

OrnrcaHi BUIIE OTepariii 4acTo BUKOPUCTOBYIOTHCSI JIJIsI BCTa-
HOBJICHHSI ACAKUX OiTiB, MPUUOMY iHIII OITH 3aJUIIAIOTh-
csl He3MiHHUMH. BoHu 3pyuHi 11 ¢inbTparii abo MacKyBaHHS
OITIB.

3CcyB BIIBO 3pYIIy€ PO3PSIAM JIBOTO OINEpaH/a BIIBO Ha
KUTIBKICTb MO3HITIH, BU3HAYCHUX ITPABUM OTIEPAHJIOM. 3BUIbHEHI
MO3UIIii 3aTIOBHIOIOTHCS HYJISIMH, a PO3PSIIH, [0 3CYBAIOTHCS 32
JIIBY TPAHMIIIO JIIBOTO OIEpaHy, TYOnsAThCs. ToMmy, HampuKIIam,
10001010 << 2 = 00101000, (koxeH pO3psa 3CYHYBCS
Ha JIB1 ITO3MIIi1 BIIIBO).

Takum uMHOM, X <<2 3CyBa€ X BJIIBO HA 2 MO3MIIii, 3aTIOBHIO-
104H 3BUTbHEHI MO3UIIIT HYISIMU (€KBIBaJIEHTHO MHOKEHHIO Ha 4).
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3cyB BIPaBO MepecyBae po3psiiu JIBOTO ONEpaHIy BIPABO
Ha KUJTbKICTh TIO3HIII, BU3HAYEHUX MPABUM OTIEPAH/IOM. 3BUTbHEH1
MO3UIIlT 3aIIOBHIOIOTHCS HYJISIMH, a PO3PSIAN, IO 3CYBAIOTHCS 3a
MpaBy TPAHUITIO JIIBOTO OMEpaHy, TyOnsaTecs. /s 3HaueHs 6e3
3HaKy Maemo 10001010 >> 2 = 00100010, koxKeH po3psz
3CYHYBCS Ha JIBi 10o3u1i1 BipaBo. Orepaitii 3cyBy BUKOHYIOTb e(ek-
THUBHE MHOKEHHS 1 JIJIEHHS HA CTEIEH] JBIAKMU.

BiToBi MOt B THIOBUX 3aCTOCYBAHHSX BUKOPHCTOBYIOTHCS
i 30epiranHs HITNX JaHUX, 4acTime Tamy unsigned. Omme
1oJ1s1 61TIB CKIIQAAETHCA 3 OMTUCY THITY IOJIsA, HOTO iMEHI Ta 3a3Ha-
YEHOTO TICJs JBOKPANKH PO3Mipy MO B OiTax, HaMpUKIaAd:
unsigned status: 6;

SIK1110 1M's TTOJTSI BIZICYTHE, TO CTBOPIOETHCS IIPUXOBAHE TIOJIE.
SAxio po3mip mosis 61TiB npeacTaBieHnd unciom 0, To HaCTyITHE
noJie 6iTiB MOYHETHCS 3 TPAHUIII MAIIIMHHOTO CIIOBA.

Ipuknax BUKOHAHHS POOOTH

3aBaanns 10.1. Buznauutu niro ¢pparmMeHTa mporpamu
#include<stdio.h>

int f(int a, unsigned short int x) {

return (a>>x)&l;}

int main () { int N=5;

printf ("The result is %d\n",f(N,0));

printf ("The result is %d\n",f(N,1));

printf ("The result is %d\n",f(N,2));

return 0;

}
Pose'sszauns

Leit pparmeHT MporpaMu BUBOAUTH Ha €KpaH 3HAYCHHS OITiB,
CIOYaTKy HYJIbOBOTO, IIOTIM MEPILIOTO Ta IPYroro.

The result is 1

The result is 0

The result is 1
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3aBmanns 10.2. Cknactu nporpaMy 3HaXOMKEHHSI HACTYTI-
HHUX BCJINYUH:. JaHO uine YUCJIO a Ta HaTypaJIbHE YHUCJIO 11, KOPpH-
CTYIOYUCH OIHAPHUMU OTIepallisiIMH, BUBHAYUTH a”.

Pose'azanna

1. ITocraHoBKa 3a1aui.
JlaHo 11171€ YKCI0 a Ta HaTypajibHE YHCIIO /1, KOPUCTYIOUHCH
OiHapHMMH OTIepalisIMHU, BU3HAYUTHU .
binapue (1BiliKOBE) 3BEJICHHS JIO CTETICHSI — 1€ TIPHIOM, 1110
JI03BOJISIE 3BOJIUTH OyNb-sIKe YUCIIO 10 1-To cTtenens 3a O(log n)
MHOKEHb (3aMiCTh # MHOXCHb TIPY 3BUYAITHOMY ITiIXO/1).
2. AnropuT™ po3B'sI3aHHS 3a]1a4i.
ANropuT™M pO3B'S3aHHS 33Ja4i MOKHA NPEJICTABUTH Y BU-
ISLA] TAaKOI ITOCHITOBHOCTI TiHA:
His 1. BBecTn 3Ha4CHHS YHCEI @ Ta A.
His 2. [ToBToproBatu noku n He Oyze 0:
His 2.1. ko n HenapHe, TO MeperTy 10 Aii 2.2, 1HaKIIe 10
i 2.3;
Hist2.2. PesynbraTy mpHCBOITH pe3y/IbTaT MOMHOXKHTH Ha
YHCIIO @; CTEMiHb 7 3MEHIINTH Ha 1;
Hist2.3. Yucny a nprucBOiTH YUCIIO @ TIOMHOYKUTH Ha YUCIIO @
CTEITHb /1 TIOAIJINTHU Ha 2;
Hist 3. BuBectu pe3ynbrar Ha €KpaH.
3. TekcT nporpamu
#include<stdio.h>
int binpow (int a, int n) {
int res = 1;
while (n)
if (no& 1) |
res *= a;
—-n;
}

else {
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a *= a;
n >>= 1;
}
return res;

}

int main () {

int a;

unsigned int n;

printf ("Please enter an integer: ");
scanf ("%d", &a);

printf ("Please enter a power: ");

scanf ("%u", &n);

printf ("The result is : %d",binpow(a,n));
return 0;

}

4. Pe3ynbratu poOOTH NIpOTrpamMu
Please enter an integer: 6
Please enter a power: 3
The result is : 216

KoHTposbHi nuTanus

1. [IJo Take GiTOBI omeparrii?

2. SIk mparroe omepartis iHBepcis 61TiB?

3. Sk npamroe onepartist mooiTose "1"?

4. Sk mpairtoe onepartist moodirose "ABO"?

5. SIk mparrtoe omnepartist mod6itose BukitodHe "ABO"?
6. Sk mparttoe omnepariist 3cyB BIiBO?

7. SIx mpaitioe onepartisi 3cyB BIpaBo?

8. I11o Take GiToBe mmoe?
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Homatok A
®yHkuii 11 podoTH 3 pailnamu
3 BUKOpHCTAaHHAM cTpyKTypH FILE
OcHoBHI QYHKIIIT 11 poO0TH 3 (haitlimaMu 3 BUKOPUCTAaHHAM

cTpykTypu FILE HaBeeHi y Tabmwmii A. 1.

Tabmuist A.1 — OcHoBHI ¢yHKIIT 111 poOOTH 3 daiiaMu 3 BUKO-
pHUCTaHHAM CTPYKTYpH FILE

OyHKITiA

Omuc

FILE *fopen
(const char
*fname, const
char *mode)

BinkpuBae ¢ait, iM’s sIKOro BKa3aHO apry-
MeHTOM fname, Ta HOBepTac 3B SI3aHUN 3 HUM
BKa3iBHUK. TWI omepamii, T03BOJICHUX HaJ

(daiinoM, BH3HAYAETBCS ApPryMEHTOM mode.
Jlo3BosieHi s mode 3HAYCHHS HABEACHO
B Jonatky b.

size t fread
(void *buffer,
size t size,
size t count,
FILE *stream)

IToBeprae uucIO MPOYNUTAHUX ejeMeHTIB. JlaHe
3HaYeHHS MOXKe OyTH MEHIIIe, HiX count, sSKII0
OyJlo JOCATHYTO KiHelb (aitimy abo cramacs
TIOMMJIKA.

size t fwrite
(const void
*buffer,
size t size,
size t count,
FILE *stream)

3amucye macuB JaHux B ¢aiin. IToBeprae ymcio
3allCaHUX EJEeMEHTIB size. JlaHe 3HayeHHsS
JIOPIBHIOE count, SIKIIO HE CTaacs MOMUIIKA.

int fputs
(const char *
string, FILE
*stream)

3amucye BMICT psifika, Ha SIKMH BKasye string,
B 3amaHuii moTik. Hyme B KiHII psaka He
3anucyeThes. B pasi ycnixy noBeprae ocTaHHIN
3alMcaHnii CAMBOJIL, a Y pa3i HeBaadi — EOF.
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IIpooosoic. mabn. A.1

DyHKITISA

Omc

char *fgets
(char *string,
int n, FILE
*stream)

3unrye 10 n-1 cUMBOIIB i3 Qaiy stream Ta
nomiiae iXx B MacuB CHMBOJIIB, Ha SKMH BKa3ye
string. CHMBOJIM 3YHTYIOTHCA A0 THX TIip,
JOKY HE 3yCTPIHETHCS CHUMBOJI «HOBHH PSIOKY,
EOF abo o mocarHeHHs BKaszaHol Mexi. Ilo
3aKiHYEHHIO 34YUTYBaHHS B MacuUB string
olpa3y Hiclsd OCTAHHBOTO 3YMTAHOTO CHMBOILY
pO3MillyeTbes HyJIbOBUI cuMBOJI. CHMBOJI «HO-
BUIl pANOK» NIPH 3UUTYBaHHI Oyze 30epexeHnit
Ta CTaHEe YaCTHHOIO MacuBy string.

int fclose
(FILE *stream)

BukopHucTOBY€eThCS AJISI 3aKPUTTS MOTOKY, paHi-
1€ BIAKpUTOTO 3a JporomMorolo fopen (). 30e-
pirac B aiin naHi, MO 3HAXOAATHCS B JUCKO-
BoMy Oydepi, Ta BUKOHYE OIEpAIlif0 CUCTEM-
HOTO piBHSI MO 3aKpUTTIO Qaiiny. Y pasi ycmim-
HOTO BUKOHaHHsI roBeprae 0, iHakue — EOF.

int fseek
(FILE *stream,
long offset,
int origin)

BcraHoBIIO€ BKa3iBHUK TOJIOXKEHHS B (aiiii, mo
3B'sI3aHUH 31 Stream, y BIINOBITHOCTI 3i 3Ha-
yeHHssMH offset Ta origin. AprymeHT
of fset — BUpaxkeHHi B OaliTaX 3CyB BiJ MMO3HU-
1ii, Ika BU3HAYAEThCS Origin, 10 HOBOI MO3H-
mii. ApryMeHT origin Mo)ke TpuUHMaTd 3Ha-
yeHHs: 0 — nmouatok Qaiiny, 1 — moTouHa mo3u-
mist, 2 — KiHens ¢ainy. Y pasi ycmixy moBepTae
0, HeHyJIbOBE 3HAYEHHSI O3HAYA€ HEBAAYY.

long
ftell (FILE
*stream)

[ToBepTae moToYHE 3HAYECHHS BKA3iBHHUKA IIOJIO-
xKeHHs y ¢aini s BkazaHoro mnotoky. Lle
3HAYCHHS MPENCTaBIsAE COOOK KUIBKICTH OaiT,
Ha Ky BKa3iBHUK BiJICTOITh BiJl TOYaTKy (haify.
[Moseprae 1L y pa3i nomunku. SIKo B 1aHoMy
MOTOIll HEMOXJIMBHHA TIOIMIYK 3a JIOBLIBHOIO
azpecoro (B pasi, HaNpUKIaa, KOHCOJI), 3HaUCH-
HSl, 110 TOBEPTAETHCSI, HE BU3HAYAETHCH.
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IIpooosoic. mabn. A.1

DyHKITiA Omnuc
int Skmo stream 3B sa3aHU# 3 GaiioM, BIAKPUTUM
fflush (FILE IUTSL 3QMUCY, MPHU3BOJHUTH A0 (i3HYHOTO 3amucy
*stream)

BMicTy Oydepa B Qaiin. Skmo stream 3B's-
3aHUW 3 (aiyioM, BIAKPUTUM JUIS YUTaHHS, TO
ouuIIyeThCs BXigHUH Oydep. B 00ox Bumamgkax
(atin 3anumaerscs Bigkputum. [loBepHenHs 0
03Hayae ycIHix, a MOBEpHEHHsI HEHYJILOBOI BEJHU-
YMHY BKa3y€ Ha HassBHICTH MOMMJIKH I10 3aIHCY.

int fileno
(FILE *stream)

IToBeprae  nmeckpunrtop  ¢ailmy  BKa3aHOTO
MIOTOKY.




Jonarok b

JonmycTumi 3HaueHHs1 aprymeHTy mode ¢ynkuii fopen

B sikocTi THTIIB TOCTYITy apryMeHTy mode il BAKOPHUCTaH-
Ha B QyHK1IT f open MOXyTh OyTH BKa3aH1 HACTYITHI 3HAUYCHHS:

3HaYCHHS Ornuc
r ®daiin BIAKPUBAETHCS TIABKKA JJISI YWTaHHA. SIKIIO
¢aiin He icHye, TO (QYHKLIS reHepye MOMHIKY (T10-
Beprace 0).
W @aiin BIIKPUBAETHCS TIMBKU JUIS 3amucy. SIKImo

(aiin He icHy€, TO BiH Oyae CO3aHMH, SIKIIO iCHYE —
IIOYAaTKOBMH BMICT OyJie lepe3anucaHo.

a daiin  BIAKPUBAETBCSA I JOAABaHHA B KiHELb
(mozammey). Sxmo ¢aitn He icHye, To BiH Oyze
CO3/1aHuil.

r+ daiin BiIKpUBAETHCS UL YHTaHHS Ta 3anucy (daiin
ITOBMHEH iCHYBaTH).

w+t daiin BiAKpUBAETHCS IS 3alACy Ta YUTaHHS. SIKII0
¢daiin icHye — TOYAaTKOBHMH BMICT Oyme Tmiepe-
3aIMCaHO.

a+ @aiin BIIKpUBAETHCSA [JIsI JOJaBaHHS B KiHEIb

(mo3amucy) Ta untanHd. SIkmio ¢ain He iCHy€E, TO BiH
Oyze co3maHui.

Yci BuIIieOnMCcaHi TUITH IOCTYITY MIPEAHA3HAYEHO JJIsl TEKCTO-
BOT'O PEXKUMY BiAKPHUTT (paitry. [11s ABIIKOBOTO pexXUMYy BiIKPUT-
T4 (ailry micis pexxuMy 10CTaTHBO A00aBuTH OykBY b. Hampu-
KJian, rb.
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Jlonatox B

Komanau gopmaryBaHHs1 BBOLY/BHBOLY

nas pynkuid printf () ta fprintf () mosu C

Tabmuist B.1 — IlepeTBopeHHs, 1110 BUKOPUCTOBYIOTHCS Y (PyHK-
misgx printf () Ta fprintf ()

CumBon
MepeTBO- Ormic
PCHHS
% BuBOIUTHCS] CHMBOJI TIPOLICHTY.
c BuBogutecst cHMMBOJI, IO 3aJaHWH BIANOBIAHUM apry-
MEHTOM.
d BuBOAUTHCS JECATKOBE YUCIIO 31 3HAKOM.
e 3HadeHHs Thny double Oyae BUBEICHO B €KCIIOHEHITIHHIN
(hopmi.
E AHanoriyHo NOIepeIHbOMY, ajle B pe3yipTar Oyae mo-
MillleHa IponycHa (3arojioBHa) OykBa E.
£ 3HaueHHss Ttuny double Oyae BUBEACHO B JECATKOBOMY
¢dopmarti.
g 3naueHHs Tuny double Oyzne BHUBEIEHO abo B EKCIIO-
HeHUilHil (opmi, abo B necsTkoBoMy ¢opmaTi. ABTOMa-
THYHO 00MpaeThes a00 mepeTBopeHHss f, abo e, B 3aJIeKHO-
CTI Big TOro, sSIK€ 3 HHUX Ja€ OUIbII TOYHHH pe3yibTaT
B IIPUHHSITHOMY HEBEJIMKOMY T10JIi BUBOAY.
G AHanoriyHo IoNepeAHbOMY, aje B pa3l NpeACTaBICHHS
YHcNa B eKCIIOHEHIIHHIN ()OpPMi BUKOPHCTOBYETHCS IIPOIIHC-
Ha (3aroysioBHa) OykBa E 3aMicTh psAKOBOI (MaJIeHBKOT)
JiTepu e.
i Te x came, mo i d (BUBOAWUTHCSA HECATKOBE YHUCIO 3i
3HAKOM).
n 3HauyeHHsS apryMEHTY IHTEPIPETYEThCs SK BKa3iBHUK Ha

3MIHHY THIy 1nt, B $KOi (YHKIS 3amaM sTa€ YHCIIO
CHMBOJIIB, 3allMCaHUX 0 IILOTO HA TPHCTPii BHBomy. Lle
MIEPETBOPEHHS HE BiANpaBisic Ha MPUCTPid BUBOAY HisSKHX
CHUMBOJIIB.
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IIpoooeoic. maba. B.1

CuMBOJI
MepeTBO- Ormic
peHHSA
o BuBomutecs 6€33HaK0BE BICIMKOBE YHCIIO.
o) BuBomuThCs 3HAUCHHS BKa3iBHHKA. B Mozensx mam’sTi tiny

(kpuxitHoi), small (mamoi) Ta medium (cepeaHpoi) BKa3ziB-
HUKA (QOpPMATYIOThCS SIK UIIICHAANATKOBI 3HAYCHHS 3Mi-
meHass. B momensx mam’sti compact (kommnakTtHoi), large
(Benukoi) Ta huge (orpomMHo{) BKa3iBHUKH (POPMATYIOTHCS K
LIICHAAIATKOBI 3HAYCHHS CETMEHTHOTO KOMITOHEHTY aJlpecu
Ta KOMIIOHCHTY 3MIllICHHS, PO3/IUICHI JBOKPAIIKOIO.

s BuBOANTHCS BMICT psjiKa, IO 3aBEPINYETHCS HyJeM. 3aia-
JOYM 3HAYEHHS TOYHOCTI, MOXKHa OOMEXHTH BHBIJI MaKCH-
MAaJIGHMM YHCJIOM CUMBOJIIB, 1[0 BUMAraroThC.

u BuBoauThcs 0€33HaK0BE IECATKOBE YHCIIO.

x BuBoauThcst 0€33HAKOBE MIICHAALSTKOBE YHCIO, IS Tpe[-
CTaBJICHHSI SIKOTO BHKOPHUCTOBYIOThCS Tudpu Big 0 10 9 Ta
crpouni OykBua, b, c, d, e, f.

X AHAJNOTIYHO TONEPEAHFOMY, aj¢ BHUKOPUCTOBYIOTBCS MPO-
nucHi OykBu A, B, C, D, E, F.

[Ipanopu 3a71ai0Tk npaBuiia BUPIBHIOBAHHS, 3Haku "+" Ta "—",
JIECSATKOBY KpaIKy, XBOCTOB1 HYII Ta pediKCH It BICIMKOBHX Ta
UTICHAIIATKOBUX 3HaueHb. [[panopu He sABIIAIOTHCS 000B'I3KOBU-
MHU. SIKIII0 BOHU IPUCYTHI, TO MOXYTh CKJIAJIATHCS 3 OJTHOTO 200
JIEKUIBKOX CUMBOJIIB.

Tabnuis B.2 — Ilpanopu, 110 BUKOPHCTOBYIOTBCSA Y (PYHKITISIX
printf () Ta fprintf ()

[Tpanopens Ommc

- TekcT, M0 BUBOIUTHLCS, BUPIBHIOETHCS TI0 JIBOMY Kparo.
[MopokHii TpoOCTip, IO 3aJUIIUBCS CIpaBa, 3arloB-
HIOETBCSI TPOOLIaMU. 32 3aMOBUYBaHHSM TEKCT BHUPIBHIO-
€THCsI TIO IPABOMY Kparo.
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IIpoooesoic. maoa. B.2

IIpanopens

Omnuc

+

YucnmoBi 3HaYSHHS BUTIEPEHKAIOTHCS 3HAKOM IuTIOCa abo
MiHyca. 3a3BHYail TUTPKU BiN'€MHI 3HAYCHHS BUIICpPEIKA-
IOTBCSI 3HAKOM MiHycCa.

npo6in

Ilepenq NO3UTUBHUMH YHUCIIOBUMH 3HAYCHHSIMHU BHBO-
IUTHCS TIPOOiI, a mepexa Bia'€eMHMMH — 3HaK Minyca. [lei
PSXUM Ji€ 3a 3aMOBUYBAHHSM, TOMY HE B)KHBalTe IIeH
rpamnopenps pazoM 3 mnpanopueMm +. He 3akmouaiite cum-
BOJI Mpo0isia B anmocTpodu.

VY pa3i BHKOPHUCTaHHS CHMBOIY TEPETBOPEHHS x abo X
HCHYJILOBI apTYMCHTH BHIICPEDKAIOThCS mpedikcoMm 0x
a60 0X BiAMOBIAHO.

VY pa3i BUKOPUCTAHHS CUMBOJY O MEPETBOPCHHS PE3yiib-
TaT BUNEPEHKAIOTHCS muppoto O.

SIKII0 BHUKOpPUCTOBYETHCS MEPETBOpPeHHA e, E abo f,
y TEKCTi, IO BHBOIUTBHCI Ta 300parkae dYHCIO, Oyze
NPHUCYTHS JECATKOBA Kpamka (3a3BH4ail BOHA BUBOIUTHCS
TIJTBKHU IS APOOHUX 3HAYCHB ).

SIKII0  BUKOPUCTOBYEThCS MEPETBOPEHHS g abo G,
y TEKCTi, IO BHUBOIUTBHCS Ta 300paka€ 4YHCIO, Oyze
MPUCYTHS JECATKOBA KpamKa Ta XBOCTOBI HYJI HE IIO-
JIABJITIOTHCS (SIK 1€ Ma€ MicIie 3a 3aMOBYYBaHHSM).
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Jomatok I'

®yHkuii 11 podoTH 3 pailnamu

3 BUKOPMCTAHHAM NOTOKIB MoBH C++

OcHoBHI QyHKIIIT 11 poO0TH 3 (haitimaMu 3 BUKOPUCTAaHHAM
nmoTokiB MoBu C++ HaBeneHi y Tabmmii I.1.

Tabmuist I 1 — OcnoBHi yHKLIT 1151 podoTH 3 (haiimamu 3 BUKO-

PHUCTaHHSIM TTOTOKIB
OyHKISA Omnuc
void open (const BinkpuBae ¢aiin, iM’s IKOTO BKa3aHO apry-
char* filename, MeHTOM filename, 3B's3yl0uM Horo

ios base::openmode
mode =
ios_base::in |
ios base::out);

3 00'€KTOM MOTOKY. APryMeHT mode BH3HA-
Yyae pexxuM BiIKpUTTs. Jlo3BoieHi st mode
3HaueHHs HaBeqieHo B Honatky /I.

SIkmro moTik Bke 3B s13aHO 3 ¢aitmoM (To0TO
BiH BXK€ BIIKPUTHH ), BUKIIUK ITi€T QYyHKITIT
3aBEPIIYETHCS 3 MOMILTKOIO.

int
istream::get () ;

Ynrae €IMHUN CHMBOJ 13 acOIIHOBAaHOrO
MOTOKY Ta IMOMIIae HOro 3Ha4YeHHS B ch.
IToBepTae mMOCHIIAaHHS Ha MOTIK.

ostreamé&
ostream: :put (char
ch);

3anucye ch B MOTIK Ta MOBEPTA€E MOCHIAHHS
Ha IeH MOTIK.

istreamé&

istream: :getline (
char* buffer,
streamsize num,
char delim );

3untye HEOpMaTOBaHi aHi 3 TIOTOKY B psi-
JIOK. 3YNUHSAETHCS, KOJU 3HAWICHO CUMBOJ,
piBHUH pO3IUTBHUKY, a00 BHUYEPITAHO TOTIK.
[epmra Bepcis BUKOPHCTOBYE B SIKOCTI PO3-
nimpHUKa delim, apyra — '\n'. CumBoJ-
PO3IUIBHUK  BMAAISETHCA 3 IOTOKY Ta
HE TTOMIMIAETHCS B PAIOK.

istreamé&

istream: :read(
char* buffer,
streamsize num );

BukopucToByeThCs 3 HOTOKaMH BBOJY. 34H-
Tye num OalT i3 acoIifOBaHOTO TOTOKY Ta
nocunae ix B Oydep buffer. fAkmo gocsr-
HYTHH KiHelb ¢aitmy EOF, 3yMUHIETHCS, 3a-
JIMIITAI0YY TOTOYHY KiJIbKIiCTh OaifT B Oydepi.
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Ilpooosac. maon. I'1

OyHKIISA Omnmic

ostreamé& BukopucToBy€eTBCS 3 TOTOKAMH BHUBOIY.

ostream::write ( 3amucye num OalT B acolifioBaHUil MOTIK

const char* 3 6ydepa buffer.

buffer,

streamsize num );

void close(); BuxopucrtoByeThes s 3akputTs ¢aiiry. He
Mae Hi MapameTpiB, Hi 3HAYEHHsS, IO IIO-
BEPTAETHCS.

bool Ipu BU30BI C JiificHUM JiecKpunTopoM (haidmy

istream: :eof () ; noBepTae 1, sKmo OyJIo MOCATHYTO KiHEIh

¢aitny; B iHmomy Bunanaxy noseprae 0. Y pasi
TIOMUJIKH MTOBEpTac -1.

bool [MoBepTae true, SKIIO BHUSIBJICHA ITOMUIIKA
stream::fail(); B IOTOYHOMY MOTOLI, IHAKIIE IOBEPTAEC
false. OyHKIIIS MOXe BUKOPHCTOBYBATHCS
ISl TIEPEeBIPKH  YCIINTHOCTI  MOMEPEeIHBOT
omeparii.

int gcount () ; IToBeprae dYHCIO CHMBOJIB, NPOYUTAHUX
OCTaHHIM OIIEPaTOPOM JIBIHKOBOTO BBOAY.




Honartox /I

JonmycTuMi 3HaYeHHSI aprymMeHTy mode MeToly open
3 BIKOPHCTAHHAM NOTOKIB MOBH C++

Biaxpuru aiin B mporpami mpy BUKOPUCTAHHI IIOTOKIB MOYKHA
3 BUKOPUCTaHHSM a00 KOHCTPYKTOPIB, 800 METOIYy open, 0 Mae
TaKi K apaMeTpH, 5K 1y BIATTOBITHOMY KOHCTPYKTOPI.

3HaueHHs apryMeHTy mode Ipy BUKOPUCTAHHS METOLLY Open
€ PeXUM BIAKPUTTS (daimy. 3aMiCTh 3HAYCHHS 332 3aMOBUYBaH-
HSIM MOXKHA BKa3aTW OJIHE 3 HACTYIHHMX 3Ha4eHb, BU3HAUCHHX
B KJlaci 10s:

ios::in Binkputu ¢aiin s yntaHas (BUOMpaeThes 3a 3a-
MOBYYBaHHSM Ui 1 fstream).

ios::out Bigkputn aitn ans 3anmcy (BUOHMpaeThbest 3a 3a-
MOBYYBaHHSM Uil of st ream).

ios::ate BcraHoBuTH (haiiiioBHii BKa3iBHUK Ha KiHEIb (aiiry.

ios: :app [IpuenHyBaTH AaHi; 3aITUC B KiHEIb (Qaiiy.

ios::trunc 3HUIIUTH BMICT, SKIO ¢aiin icHye (BUOMpaeThCs

3a 3aMOBYYBaHHSIM, SIKIO Ipanop out BKa3zaHUil,
a mpanopu ate Ta app — Hi).

ios::binary Bigkputu ¢aiin B ABIHKOBOMY PEKHMI.
ios::nocreate Sxmo ¢aitn He iCHye, BHIATH TOMHIKY, HOBUH
¢aiin HE BiIKpHUBATH.

ios::noreplace | fkmo ¢ain icHye, BUAATH TOMWIKY, ICHYIOUHN
(hbaiin He BiTKpUBATH.
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Joxatok E

JAupexkTuBHu npenpouecopa

OCHOBHI TUPEKTUBH TIPETpoIiecopa HaBeneHi y Taommii E. 1.

Tabmums E.1 — [lupexktuBu mpemnporiecopa

JupexTuBa

Omnuc

#include
<im'a oQamnmy>

BxItoYeHHST B BUXITHHN TEKCT MPOTPAMH BMi-
cTy Qaitny mm'sa_ darmy. Ilpenponecop mry-
Kae (paii)l B CTAHJAPTHUX CHCTEMHHUX KaTaJIOrax.

#include
"im'a odaimy"

BkiroueHHST B BUXIZHUI TEKCT IpOrpamMH BMi-
cTy ¢aitnmy mm'sa darmy. CHoodaTrky mpemnpo-
LIECOp MEepErysiiae MOTOYHUI KaTalor KOPHUCTY-
Bada, a IOTIM 3BEPTAEThCS /O CTaHAAPTHHUX
CHUCTEeMHHX KaTaJIoriB.

#define

BHKOPHUCTOBYETHCS Tl BU3HAYCHHST CUMBOJIIY-
HUX KOHCTaHT 1 TPOTPaMHUX KOHCTPYKIIiit
TIOBHICTIO.

#undef

CKacoBy€ BHM3HAUEHHs, 3aJaHE 3a IOMOMOIO0
#define.

#if

JupexktuBa ymoBHOI kKommimamii. Ilepesipse
3HAYCHHS! KOHCTAHTHOTO I[JIOYHCENLHOTO BH-
pasy. SIKmo BOHO BIAMIHHO BiX HyNsA, TO
BBA)KAETHCS, IO YMOBA, sIKa IEPEBIps€THCS,
ICTHHHA.

#ifdef

JupextrBa yMoBHOI Kommismii. IlepeBips-
€TBCA, YN BU3HAYCHU 32 JOTIOMOTOI0 KOMaHAN
#define nm0 MOTOYHOTO MOMEHTY iIECHTH-
¢ikarop, ymimenui micys #1 fdef.

#ifndef

JupexktuBa ymoBHOi kommiysii. Ilepesips-
€THCS 3BOPOTHA YMOBA — ICTHHHUM BBa)Ka€ThCS
HEBU3HAYEHICTh iMeHTH(IKaTOpa, BMIIICHOTO
mchs #1ifndef, ToOTO TOW BHUNAIOK, KOJIH
ineHTH(iKaTOp HE OYB BUKOPUCTAHUH B KOMaH-
ni #define abo #ioro BU3HAYEHHS OyJIO CKa-
COBaHO KOMaHIOm0 #undef.
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IIpooosoic. mabn. E. 1

Jupexrusa Omnuc

#else JupexTrBa yMOBHOI KoMniysii. 3a ii HasBHO-
CTi Ha KOMIUISIIIO IEPEIAEThCS TEKCT, HACTYTI-
HUH 32 TUPEKTHBOIO #else.

#elif JlupekTuBa yMOBHOI Kommijsimii. Bukopwucro-
BYEThCS IS OpraHizailii MYyJIbTHTaTyKCHb.
€ CKOpOUYCHHSM KOHCTPYKIIi #else#if.

#endif JupextruBa ymMoBHOI KoMniysiiii. Bu3Hauae 3a-
KiH4eHHsI 0JIOKY KOMaHJl yMOBHO{ KOMIIUJIALII.

#line Bkaszye komminsTopy, IO HAcTyNHHUH HIDKYE

<KOHCTaHTa> PSIIOK TEKCTY MAa€ HOMEp, SIKUM BU3HAYAETHCS
LIJIOI0  JIECSITKOBOIO KOHcTaHTol0. Komannaa
MOXKE BH3HAuaTH HE TUIBKM HOMeEp psiKa,
a i im's daitny.

#error [Ipu3BOaUTE 1O BUAAYi NIarHOCTUYHOTO TIOBi-

<nocnimoBHICTB_ | JOMIEHHS y BUIVIII MOCHIAOBHOCTI JIEKCEM.

JeKceMm>

#pragma Busnavae nii, mo 3ajexarth BiJl KOHKPETHOL

<nmocyimoBHiCTB_ | peamizauii KoMminaTopa, 1 J03BOJIAE BHIABaTH

Jexcem> KOMITUIATOPY pi3HI IHCTPYKIi.

# [leperBoproe  aprymeHTt, SIKOMYy IIE€pEAye,
B PSIIOK, B3SITUH y JIaIKH.
## BuxopucroByerbest u1st koHKaTeHari (00'eqHaH-

HsT) TBOX JIGKCEM.
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