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IHHOACHUTEJ/IBHAS 3AIINCKA

Bropas gacts nocobus no mucuuminHe «OCHOBBI aTOPUTMHU3ALUH U TIPOTPAMMHUPOBAHUS OX-
BaTBIBACT IIECTh TeM: «YKazatenu», «DyHkuum», «luHamuueckass namarey, «CTpokm», «CTpyKTy-
pb», «@alnb». DTH TEMBI COOTBETCTBYIOT BTOPOMY CEMECTPY M3YyUEHHs AUCUUILTUHBI U YTIyOJsSIOT
3HAHMS 00 OCHOBaX ajlrOPUTMU3ALMU U s3bIKe TporpammupoBanust C («Cuy), KOTOpbIE CTYACHTHI MO-
JyYWIIM IPY U3YYEHUH NIEPBOI YacTu Mocoous.

Tema 6 3HAKOMHT CTYAEHTOB C IOHSATHEM yKa3zarens, cuenuuasbsiM amst s3bika C. XoTs ykasa-
TEJIW OTCYTCTBYIOT BO MHOTHX JIPYTHX SI3bIKaX MPOrPaMMHUPOBAHUS, OBIAJACHUE STUM HHCTPYMEHTOM
3HAYUTEJIBHO CIIOCOOCTBYET Pa3BUTHIO NMPEACTABICHUI 0 paboTe C MaMsThIO U TOTOBUT CTYAEHTOB K
BOCIIPUATHIO MOHATHSA «CCBUIKM», KOTOPOE HCIIOJIB3YETCSl IPAKTUYECKH BO BCEX COBPEMEHHBIX 00b-
€KTHO-OPUEHTHPOBAHHBIX S3BIKAX.

B pamkax Tembl 7 3aTparuBaroTcs MHOTHE BayKHBIE BOIIPOCHI: OpraHU3alMs Mepeaadu yrnpasie-
HUs B (PYHKUHMIO M BO3para M3 Hee, CHoCoOb! Iepefayn IapaMeTpoB, BBOAUTCS MOHATUE MEPErpy3KH
¢ynkuuii. Kpome Toro, moapobHo obcyKaaeTcst TaKoW Ba>KHBIM MPHEM MPOrpaMMHUPOBAHUSI, KaK pe-
kypcust. [IpuBoasTcs mpuMepsl peKypCUBHBIX aJITOPUTMOB.

Tema 8 mocssmena 00CYXIEHHIO CIIOCOOOB HCIOIB30BaHUS TUHAMHYECKON MaMATH Kak B
KiraccraeckoM s3bike C, Tak u B si3p1ke C++. IlompoOHO pa3ouparoTcst mpuUMephl OpTaHU3aIlii MHOTO-
MCPHBIX ITUHAMHUYCCKUX MAaCCUBOB U UCIIOJIB30BaHUS MHOI'OYPOBHEBLIX YKa3aTCHCI7L

Tema 9 3arparuBaeT pa3IUuHBIE acIEKThl pabOTHI cO CTpoKamMH B si3bike C: BBOA M BBIBOJ
CTpOK, 00pabOTKa CTPOK Kak MAaCCHUBOB, a TAaKXKe CHeNHaIbHble (YyHKINH U3 OnOmmoTeku string.h. Ota
TeMa YaCTHYHO TOBTOPsIET MaTepuasl TeM «MaccuBbl» U «YKazaTelnny», 3aKperisist N3y4YeHHbIH MarTe-
pHan Ha IpUMEpPE CTPOK.

Tema 10 mocssiiueHa CO3AaHUIO M WCHOJIb30BAHUIO CTPYKTYP, OOBEIUHSIOUINX 3JIEMEHTHI Pa3-
JUYHBIX THIOB JJAaHHBIX. PaccMaTprBaroTCsl MACCHBBI CTPYKTYP U allTOPUTMEI HX 00paboTku. bombioe
BHUMAaHHE YAEJAeTCs CO3/laHHBIM Ha OCHOBE CTPYKTYp AMHAMUYECKHM CIHUCKaM (CTEK, OYepeb, JIeK),
KOTOpbIE MIHUPOKO UCIOJIB3YIOTCS B PEaJIbHON MPaKTUKE IPOrpaMMHUPOBAHUSI.

Tema 11 3HAKOMHT CTYIEHTOB C MPUHIIMIIAMA OpTaHU3auy (HaiIoOB U MOTOKOB, a TaKXKe PyHK-
USIMHA OTKPBITHS ¥ 3aKPBITHS (aiioB, YTCHUS W 3aMUCH. Y CIICIIHOE YCBOCHHE 3TOW TEMbI TIO3BOJIUT
UM IPaMOTHO HCTIONIB30BATh (hailjibl B pa3padaThIBaeMbIX IPUIOKEHHSIX.

Bce Tembl mocobus BKIIOUArOT HAOOPHI 3a/1a4, 4aCTh KOTOPBIX IpeAHA3HAuYEHa Ul CaMOCTOS-
TEJIBHON paOOThI CTYJCHTOB.



TEOPETHYECKHE CBEJEHHA, 3AJAYH JUUIA TIPAKTHYECKHX 3AHATHH
TEMA 6. YKA3ZATEJIN
6.1. ITonsiTHe yKka3aTeJisi

VYkazatenb — 3T0 epeMeHHasl, CofieprKaIas agpec B MaMsaTH. YKazaTellb CBsA3aH C ONpe/eiicH-
HBIM THITOM JIaHHBIX. DTa CBA3b 3a/1a€TCs IPU OOBSBICHUY YKa3aTels:

int *p; // p - yKkasaTenb Ha 3HayeHue Tuna int
double *q; // q - yKkasaTenb Ha 3HayveHue Tuna double

I[Hi[ pa6OTLI C yKasaTeJsIMU UCIIOJIB3YIOTCA ABC OIICpAalln:

& — omepanus B3ATHS ajipeca epeMeHHOM;
* — omeparus B3ATHs 3HAUCHUS M0 ajpecy (omeparus pa3sIMEHOBAHHS).

[lycth, HanpuMep, UMeeTcss OObIYHAS TIepeMEHHasl 1eJIOr0 THUIA X, KOTopas pachojoXkeHa Mo
aapecy 4560. Ykazareinio Ha THIT iNt MOYKHO MPHUCBOUTH apec 3TOM MepEeMEHHOMI:

int x=3;
p=&x; //p noay4aeT agpec nNepemMeHHon X

B pesynbrate B sueiiky p Oyzaet 3amucan aapec 4560 (pucyHok 6.1). AHaJIIOTHYHO, €ClIU Bellle-
CTBEHHAs NEpEMEHHAs Y pacnojokeHa o aapecy 4568, To yka3aTenro (| MOKHO NMPUCBOUTH 3TOT afl-
pec:

double y=3.5;
q=8&y; //q nonyyaeT agpec nepemMeHHou y

4560

X 3 YT
4568

y 35 ¢

p 4560
q |4568

Pucynok 6.1 — HiocTpanus NOHSITHS yKa3aTeJst

[Tpu sTOM Henb3s 3anucaTh P = &Y, TaK Kak 3TO Pa3HbIC TUIBL: P — yKa3aTenb Ha IieJioe, a &Y —
aJipec BEIIECTBEHHOTO YHCIa.
Onepanus & (B34THS ajipeca) HE MOXKET MPUMEHITHCA K KOHCTAHTaM, BBIPAKEHUSIM U PETHUCT-

POBBIM TIEPEMEHHBIM (C MOJUPUKATOPOM register).

Onepanyst pa3pIMEHOBAHHS YUTACTCS KaK «B3SATh COACPIKUMOE IO aJIpecy TakoMy-To». To ecTh
*P — 3TO comepKUMOe MO aapecy, Ha KOTOPbIN yKa3biBaeT P. M 3Ty KOHCTPYKLHUIO MOYKHO HCIOIB30-
BaTh KaK OOBIYHYIO IEPEMEHHYIO 1IeJI0r0 THIIA!

*p=4; //B A4elky C agpecom p 3anucatb 4

(*q)++; // Adeiiky c agpecom q yBenu4uTb Ha 1

*q=*p/2.; //copepxumoe No agpecy p pasfennTb Ha 2 U pe3ynbTaTt
//3anucatb no agpecy q

IIpu oOBsABIEHWN yKa3aTellss KOHCTPYKIUS CO 3BE3/IOYKOH HUMEET MHEMOHHYECKHUN CMBICIH.
To ecTh 3amuCh int *p; HYKHO YUTATh KaK «COAEPKUMOE I10 aAPECy P ABISCTCS IETBIM THCIOM).
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Jlnst BBOJIa MUK BBIBOJIA yKa3aTels ¢ momolnbio ¢yukiwmid scanf() u printf() ucnons3yercs dop-
Mat %op.

IIpn ommcanum mnepeMeHHBIX-yKa3aTesled PEeKOMEHIYeTCsl BKIIOYaTh B WMEHa IepeMEeHHBIX
npedukc (cyddukce) ptr (ot pointer — ykaszarens). Hanpumep, ptrOne, xPtr.

Cyl1iecTByeT Tpu OCHOBHBIX MPUYHUHBI UCIIOJIB30BATh YKA3ATEIIH:

e iepegada B PyHKINIO aJpeca MepeMeHHOM, KOTopast OJHKHA OBITh H3MEHEHa,

e pabota ¢ MaccuBoM (3(h(HEKTUBHOCT );

® TMHAMHUYECKOE BBIJEIIEHUE U OCBOOOXKICHUE TTAMSITH.

B pamkax maHHO# TeMBI pa3depeM CBs3b yKa3aTelleli 1 MacCHBOB, BOIIPOC O Tiepeaade yKazaTe-
751 B YHKIIMIO PACCMOTPUM B TeM€ 7, a MCIIOJIb30BAHUE YKa3aTeNen I JUHAMUYCCKOTO BBIJCICHUS
aMsTH — B TeMe 8.

6.2. Onepauuu HajJ yKa3aTeJasiMu

VYkazatento Ha 000N TN AaHHBIX MOXHO npucBouTh 3Hadyenne NULL (umu 0). NULL — sTo
«I1yCTOH yKa3aTenby, KOTOPbIA HUKYAA HE YKa3bIBACT:

p=NULL; //npucBauBaHue “nyctoro” ykazaTtens (unum p=0;)

YkazaTelno Takke MOXXHO TPUCBOUTH 3HAYCHUE APYTOro yKas3aTess TOro e Tumia. B aTom ciy-
Yyae OHU YKa3bIBAIOT HA OJIHY U Ty e MEPEMCHHYIO:

double z=0.5,*fPtr,*sPtr;
fPtr=&z;
sPtr=fPtr; //oba ykasatena coaepxaT agpec z

Ykazarenbr MOKHO YBCIMYMBATL WKW YMCHBUIATHL Ha MECJIOC YHCIIO. HpI/I 9TOM KOMITWJIATOP
MacitabupyeT IpHpanieHie aapeca B COOTBETCTBUH C TUIIOM, ¢ KOTOPBIM CBSI3aH JaHHBIN yKa3aTeib
(T. e. s THMa int mpupamnierre Ha 1 03HAYaeT Ha caMOM Jielie yBeNM4YeHre aapeca Ha 4 Oaifra, a s
tuna double — Ha 8 OaliT). Takum oOpa3om, mociie yBeJIMYCHUS Ha 1 yka3aTellb yKa3bIBacT Ha Clie-
JYIOLIEe YHCIIO COOTBETCTBYIONIETO THIIA!

p++; //yBenudeHne ykasatenAa. OH Tenepb ABAAETCA afpecoMm cjepywuero
//uenoro 4ucna

g--; //q Tenepb ABNAeTCA aApecoM Mpeapiayuwero BewecTBEHHOro 4ucna

p+=5; //yBenuyeHue agpeca Ha 5 uesbix yucen Bnepen (Ha 20 6ainT)

IIpu 3TOM clieyeT MOMHHUTD, YTO YHApHBIE ONEpaIfy ¢ OJMHAKOBBIM MPHOPUTETOM BBITIOIHS-
IOTCS CTIpaBa HaJIEBO.

To ectb, HampuMmep, ++*p 03HayaeT, YTO COACPIKUMOE IO aJpecy P yBeauuuBaercs Ha 1; *++p
03HaYaeT, YTo ajpec P yBeIMUMUBACTCS HA eMHUILY (Ha caMoM jejie Ha 4 Oalita — MmepexoanuM K clie-
JYIOIIEMY LIEJIOMY YHCITy B IAMSITH), a 3aTeM OepeM CoJIep)KUMOe, KOTOPOE TaM HaXOIUTCS.

OTO WIIIIOCTPUPYET CIEAYIOMNN KO:

int *p,b;

b=50;

p=&b;

cout<<++*p; // 3HadeHue No agpecy p yBenu4umBaeTcA Ha 1 u BbIBOAUTCA
// YkasaTenb He M3MeHseTCH

cout<<*++p; //BbIBOAUTCA LeNoe 4YMCio, 3anucaHHoe Mo cjeaywwemy agpecy

//(macuTabupoBaHHoMy Ha 4 6aiiTa). YkasaTelb p U3MEHUTCA.

B pesynbTate Ha KOHCOJH OyJeT BBHIBEACHO CHadaja yuciio 51, a 3areM He ONpeiesieHHOE B
MPOTrpaMMe COJIEPKUMOE CIIETYIOIIEH STUSUKU.

MOoXHO HaWTH Pa3HOCTH JIBYX yKa3aTelled, €ClIM OHU YKa3bIBalOT HA OJUH M TOT )K€ THUI JIaH-
HBIX. Pe3ynpTarom OyJeT KOJIM4eCTBO YHCEN JAaHHOTO TUIIA, KOTOPbIE MOKHO Pa3MECTHTh MEXKIY 3TH-
MU yKazarenasMu. Hanmpumep:



int b=3, c=8;

int *bPtr=8&b;

int *cPtr=&c;

cout<<"Agpec b= "<<bPtr<<"\n";

cout<<"Agpec c= "<<cPtr<<"\n";

cout<<"Pa3HocTb ykasaTenei= "<<bPtr-cPtr<<"\n";

B stoM ¢parmente BBIBOIATCS yKazaTenu (T. €. ajpeca IBYX LeENbIX YUCEN B MaMsATH) U pas-
HOCTb MEXAY HUMH, KOTOPas OKA3bIBAET, CKOJIBKO YUCEN THIIA int HAXOAUTCS MEKAY ITUMH ajpeca-
Mu. [Ipumep pesyibTara BRIOJIHEHUS 3TOH MPOrpaMMBbl TOKa3aH Ha PUCYHKE 6.2.

Appec b= 0O029FB34
Anpec c= DOD29FHZR

PazHocTe ykasateaed= 3

PucyHok 6.2 — Pe3yJbTaT BHIYHCJIECHHS PA3HOCTH yKa3aTeJei

[ToHsATHO, YTO Pa3HOCTh MOXKET OBITh W OTPHLATEIHHOM (ECM MepBOE YUCIO PACHOJIOKECHO B
[aMsITH 110CJIE€ BTOPOT0), HO BCE PABHO YUUTHIBACTCS MAaCLITaAOMPOBAHHE.

Henb3st moiny4nTh pa3HOCTh yKa3arenel Ha pa3Hble THIbI JaHHBIX (OITMOKA KOMITHIISIIHN).

YKkaszaTenu Ha OJIMH M TOT e THUIT JaHHBIX MOXKHO CPaBHUBATh:

if(bPtr>cPtr)

cout<<"Agpec b 6onbwe!\n";
else

cout<<"Agpec b meHbwe!\n";

JIro0oit yka3zaresib MOKHO cpaBHHTH co 3HaueHneM NULL (T. e. ¢ yka3arenem «B HUKYAa»):

if(bPtr!=NULL)
cout<<"He nycToi ykasatenb!\n";

6.3. YKa3zareau U MacCHUBBI

Mexy yka3aTeasiMi 1 MacCHBaMU CYIIECTBYET CHIIbHAs B3aUMOCBs3b. JIr0Oyto oneparuio, Ko-
TOPYIO MOXXHO BBHITIOJIHUTB C TIOMOIIBI0 WHIEKCOB MacCHBa, MOXKHO CIENIaTh M C TIOMOINBIO yKazare-
neii. [Ipu 5TOM BapuaHT ¢ yKka3aTelsiMH BBITIONHSIETCS ObICTpee.

Bonee Toro, nMs MaccuBa — 3TO M €CTh yKa3aTeslb-KOHCTaHTa Ha Ha4yajlo MaccuBa (Ha HyJIeBOU
aneMeHT). OOBSIBUM yKa3aTellb U YCTAHOBHM €0 Ha HAa4ajio MacCHBa:

const int N=10;

int a[N], *ptr;

ptr=a; // skBuBaneHTHo ptr=&a[0];

ITociie 3TOro K i-My 3JIEMEHTY MacCHBa MOKHO 0OpaIaThCs JIIOOBIM M3 CIIEAYIONIMX CIIOCOOO0B:

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

OTauane cCoOCTOWT B TOM, 9TO Pir — mepemMeHHas-yKa3aTeiab, a ©Ms MacCHBa — 3TO KOHCTaHTa-
ykazatenb. [103ToMy H3MEHATh 3HaUYCHHE Pir MOXKHO, 3HAUECHNE ¢ — HENb3s!

ptr++ ; / /MOXHO
a++; // Henb3a!

HanoMHUM, 9TO TP CIOXKEHUM yKa3aTels ¢ KOHCTAHTOM BBITIONHSAETCS MacIITaOMpOBaHUE Ha
sizeof(Tun_snemeHTa), T. €. Ha KOJMYECTBO OANT, KOTOPHIE 3aHMMAET OJMH JIEMEHT MacCHBA.
ITons3ysce ykazateneM, MOKHO, HAIPUMED, BHIBECTH AIEMEHTHI MACCHUBA HA KOHCOJIIb:



for(int i=0;i<N;i++)
cout<<*(ptr+i)<<"\t";
cout<<"\n";

OmHako ATOT BapHAHT HE JACT BRIMTPHINIA B OBICTPOACHCTBHH IO CPABHEHHIO C OOpaIeHHUEM
afi]. 1 B Tom, U B ApyroM ciiydae mepea OOpalleHHeM K DJIEMEHTY MacCHBa BBIUHCIACTCS €ro
aZipec MyTeM CIIOKEHMs agpeca Hadala MacCHBa M MacIITa0MPOBAHHOIO KOJHYECTBA SJIEMEHTOB:
ptr + sizeof(int)*i (wm a + sizeof(int)*i).

Ecnu xe cienath ykaszarenab MOJBUKHBIM, KQKIIbIH pa3 yBeJIMYUBas €ro Ha 1, To kox OyneT pa-
OoraTh OBICTpEE, TaK KakK Iepe]] 0OpallieHueM K 0UePETHOMY AJIEMEHTY BBIMOJIHSACTCS TOJBKO CIIOXkKe-
uue ptr + sizeof(int):

for(int i1=0;i<N;i++,ptr++)
cout<<*ptr<<"\t";
cout<<"\n";

OueBHIHO, YTO €CJIM JiBA YKA3aTelsl yKa3bIBAIOT BHYTPh OJHOIO M TOTO E MAacCHBA, TO pas-
HOCTh 3THX yKa3aTelieil paBHa KOJHUYECTBY 2JIEMEHTOB MacCHBA MEK/Ty HUMHU.
PaccmoTpum npuMep 3a7a4n Ha paboTy ¢ MACCUBOM C MTOMOIIBIO YKa3aTelnei.

Ilpumep 6.1. B maccuBe u3 10 menpIx yucend HEOOXOAMMO HAWTH TIEPBBIH OTPHLIATEIBHBIA U
NOCJIETHUNA TONOXKUTENIBHBII JIEMEHTHI U IOMEHATh UX MECTaMU:

//HaWTn nepBbii OTpUUATENbHbIN U NOCNAEAHUWA MONOXUTESbHbIN SNEMEHTbl U
//NOMEHATb MX MecCTamu
#include <iostream>
#include <time.h>
using namespace std;
void main()
{
setlocale(LC_ALL,"rus");
const int N=10;
int a[N], *ptr;
//CcTaBuM yKasaTe/sb Ha Ha4yaslo MaccuBa
ptr=a; // skBuBaneHTHO ptr=&a[0]
srand(time(0));
for(int i=0;i<N;i++,ptr++)//B uMkne yBenuMyuMBaem ykKasaTesb
*ptr=rand()%21-10;
cout<<"UcxomHbih maccuB: \n";
ptr=a; //ykasaTenb - Ha Ha4dano
for(int i=0;i<N;i++,ptr++)
cout<<*ptr<<"\t";
cout<<"\n";
int *fnegPtr,*1lposPtr;
//Monck nepBoro oTpuuaTesbHOro
fnegPtr=a; //yka3aTenb Ha Hayano MaccuBa
int i=0;
//nNoKa MacCcuB He 3aKOHYWICA U TeKywWwuih dnemMeT He OTpuuaTeNbHbIN
while(i<N&&*fnegPtr>=0) {
i++; //yBennynBaem cYeTHMK MPOCMOTPEHHBIX
fnegPtr++; //nepecTaBnsem ykas3aTeflb Ha cleaywmi

}

if(i==N) //npoBepka HanuMyuAa OTpULATENbHbIX

{
cout<<"HeT oTpuuaTenbHbix B mMaccuBe\n";
system("pause");
return;

}

lposPtr=a+N-1; //yKka3aTenb Ha KoOHeL MaccuBa
i=N-1; //c4eTynmKk TOXe Ha KOHel,
//noKa MaccuB He 3aKOHYWUICA U TeKyWwWh 3SemMeT He MNONOXMTENbHbIN
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while(i>=088&*1posPtr<=0)

i--; //c4ynTaem KONMYeCTBO OCTaBWLWUXCA

lposPtr--; //nepecTtaBnaem ykasaTenb Ha Npenbiaywui
if(i<0) //npoBepka Ha/M4MA MONOXUTENbHBIX

cout<<"HeT nonoxuTenbHeiXx B Maccuse\n";

system("pause");

return;
//nepecTaHoBKa MepBOro OTpULATENIbHOrO U NOC/AefHEero MOoNOXUTENbHOro
int tmp;

tmp=*fnegPtr;

*fnegPtr=*1posPtr;

*1posPtr=tmp;

//BbIBOA, Npeobpa3oBaHHOro Maccusa

ptr=a;

cout<<"MNpeobpasoBaHHbIi MaccuB: \n";

for(int i1=0;i<N;i++,ptr++)
cout<<*ptr<<"\t";

cout<<"\n";

system("pause");

Uro kacaeTcs ABYMEPHBIX MAaCCHUBOB, PACIIOJIOXKEHHBIX B CTEKOBOM WJIM B CTaTUYECKON MaMsTH,
TO MPH PabOTe C HUIMU MOKHO YYUTBIBATh TOT (PaKT, YTO JIEMEHTHI TAKOI'O MAaCCHBA PACIIOIOKEHbI B
namstu noapsa. [lostomy, ecinu B anropurme He HYKHO BBIIACISITH CTPOKH (CTOIOIBI), TO MOXKHO YKa-
3arenb MOCTaBUTh HAa Hayajlo MaccuBa M, yBEJIMYMBas €ro Ha eAMHMUILY, TPOUTH Bech MaccuB. Hampu-
Mep, HYy’KHO HalTH CyMMY 3JIEMEHTOB MacCHBa:

//CyMMa 3/1eMeHTOB [BYMEpPHOro MaccuBa
int sum=0;
int *aPtr=&a[@][0];
for(int i1=0;i<ROW;i++)
for(int j=0;3j<COL;j++,aPtr++)
sum+=*aPtr;
cout<<"CymMma 3neMeHTOB MaccuBa= "<<sum<<"\n";

Ecin ke Hy:KHO paboTaTh CO CTPOKAMH 10 OTAEIBHOCTH, TO CIEAYET YUECTh TOT (hAKT, YTO UMS
MacCHBa C OJHMM IIEPBBIM MHIEKCOM — 9TO YKa3aTejlb Ha Ha4aji0 COOTBETCTBYIOIIEH CTPOKH:

a[i] — yxazarens Ha a[i][0].

Hanpumep, eciin Hy>KHO BBIBECTH 3JIEMEHTHI BTOPOH CTPOKH, TO TIOCTABUM yKa3aTellb B HA4ajo
3TOH CTpOKH, a 3aTEM 6y;[eM JABUTaTbCA, YBEJIMYUBAA OTOT YKa3aTClib:

cout<<"3dnemeHTH BTOpOK CcTpoku:\n";

int *bPtr=a[l]; //skBuBaneHTHO bPtr=R&a[1][0];

for(int j=0;7j<COL;j++,bPtr++) //B umMkne npoABMraem ykasaTesb
cout<<*bPtr<<"\t";

cout<<"\n";

Euie oquH npuMep — BBIBOJ IIEPBBIX 3JIEMEHTOB KaXKJA0W CTPOKHU. YKa3aTellb YCTaHABIMBAEM Ha
TIEPBBIN 3JIEMEHT TIepBOM cTpoku (HoMep 0), a 3aTeM yBeIMYUBAaEM Ha KOJMYECTBO CTOJIOIOB, IMOTagas
B CJICYIOLLYIO CTPOKY:

//nepBble 3/1eMeHTbl KaxAoh CTpOKu
cout<<"MepBble 3neMeHTbl CTpok:\n";
ptr=a[o];

for(int i1=0;i<ROW;i++)

{

cout<<*ptr<<"\t";



ptr+=COL; //yka3aTenb Be/JNYMBAEM HA YUCNO CTONOLOB:
//nepexon Ha HOBYKW CTpOKY

}

cout<<"\n";

OpHako, eciii B ABYMEPHOM MacCUBE MBI pab0TaeM CO CTOJIOIaMH, TO HCIOJIb30BAHUE yKa3aTe-
JICH HUKaKUX BBIUTPHINICH B OBICTPOICiCTBUN HE naeT. [loaToMy B MoClieIHEM MPUMEpE Ha CaMOM JIe-
Jie myu4iie ObUT0 0OpaIIaThes K 3JIEMEHTY MacCHBa Yepe3 MHICKCHI: CKOPOCTH BBIIONHEHUS MPOTPaM-
MBI Ta €, a KOJI — HAMHOIO ITOHSITHEE.

6.4. MaccuBbI yKka3zaTeseii

Kaxk u mro6oii I[pyl"Oﬁ THUII JaHHBIX, YKa3aTCJIb MOXCET OBITH DJIEMEHTOM MAaCCHBA. I[J'ISI 00BsIBIIE-
HHs MaCCHUBa HCIOYHCICHHBIX YKa3aTCHCﬁ N3 OCCATU BJICMCHTOB CIICAYCT HAIIUCATh:

int *x[10];
[anee npuceanBaem apec LEIOUYHUCICHHON IEPEMEHHOM var TpEThbeMY 3JIEMEHTY MAacCHUBA!
x[2] = &var;

UYroOpl Temepp MHOIYYUTh 3HAYEHHE II0 YKA3aTeNlo, CIENyeT HCIIOIb30BaTh KOHCTPYKLHUIO
*x[2].

THUNUYHBIM NPUMEPOM NPUMEHEHHsS MAaCcCHBOB yKa3aTeJel fBISIeTCS MAacCHB yKa3aTeled Ha
CTPOKH.

CTpoka — 3TO MacCHB CHMBOJIOB, KOTOPbIH 3aKaHYMBACTCS HYJIb-TepMUHATOPOM (cuMBOI «\O»,
Koz koroporo paeeH 0). Ecnmu 3ammcars B TEKCTe MporpamMMBbl CTPOKOBBIN nuTepan (o0oit Habop
CHMBOJIOB B ﬂBOﬁHLIX KaBI)I‘-IKaX), TO KOMITUJIATOP aBTOMATUYCCKU BBIACIIMT IaMAThb, B KOTOPYIO 3a-
IUHIIET KOAbI 3TUX CUMBOJIOB, 4 3aTEM I[O6aBI/IT HYJIb-TCPpMHUHATOP.

Ecnu sxe 00BsIBUTH MAaCCHUB yKa3aTeJiel Ha CTPOKH, TO €0 MOYKHO MHULMAIN3UPOBATh CIIUCKOM
CTPOKOBBIX JIUTEPAJIOB:

char *err[] = {"Cannot Open File\n", "Read Error\n", "Write Error\n","Media
Failure\n"};

[Mocne 0OpabOTKM KOMMMJIATOPOM 3TOTO KOJA, B MaMSITH 00pa3yercsi KOHCTPYKLUS, KOTopas
nokaszaHa Ha pucyHke 6.3. To ecTb cTpOKOBbIE TUTEPAJIBl Pa3MELIAIOTCS B IAMSTH, a JIEMEHTaM Mac-
CHBa eIT IPUCBaNBAIOTCS yKa3aTeJIH Ha HA4ajlo 3TUX CTOK (Ha HyJIEBOW CHMBOJI CTPOKH).

I

Cannot Open File'n\0

[ ]

Read Error'\n\0

[ ]

‘Write Error'n\0

L ]

. Media Failure'\n\0

Pucynok 6.3 — MaccuB yka3aTteJieil Ha CTPOKH

[lycTh Temeph HYXXHO HaIUCAaTh MPOTPAMMY, KOTOpas BHIBOJIUT COOOIEHHE 00 OIMOKE IM0 ee
HOMeEpY:

#include <iostream>
using namespace std;
void main()

{



setlocale(LC_ALL,"rus");
char *err[] = {"Cannot Open File\n", "Read Error\n", "Write Error\n",
"Media Failure\n"};

int num;
printf("Beeaute Homep owubku: ");
scanf("%d",&num);
if(num>=08&8&num<4)

printf ("Owubka - %s", err[num]);
//AHanornyHo: cout<<"Oumubka- "<<err[num];
else

printf("HeBepHbiii Homep\n");
system("pause");

OO0paTtuTe BHUMaHHWE, YTO XOTA err[num] — 3T0 ykaszaTellb Ha Hadalo CTPOKH, €CITU BBIBOIAHUTH
ero 1o ¢gopmary %S, TO BBIBOJAUTCS BCS CTPOKA (OT 3TOT0 yKazarels A0 HyJb-TepMUHATOPA) (SCIu ke
BBIBOJIUTH 110 popmarty %op — TO BBIBEJETCS COOCTBEHHO a/IpEC B IMAMSTH Hadalla CTPOKH).

Bonee Toro, ecnu ncnonbpb30BaTh MOTOKOBBIM BRIBOJ cout<<"Owmnbka- "<<err[num]; TO TaK¥ke
BBIBOJIUTCS CTPOKA.

MaccuB ykazareneld Ha CTPOKH TaK)K€ 9acTO MCIIONB3YIOT ISl COPTHPOBKHU CTPOK, KOTOpast IMo-
3BOJISIET M30€KATh UX TIEPECTAHOBKH. 10 €CTh MEPECTABIAIOTCS HE CAMHU I'POMO3KHE CTPOKH, a yKa3a-
TeIW Ha HUX. A OTCOPTHPOBAHHBIM MAacCHB yKasaTeJel MOTOM HCIOIB3yeTcs IS BBIBOAA CTPOK B
HY>KHOM TIOPSIIKE.

Ilpumep 6.2. TlycTs BBOIUTCS MAcCHB U3 IISATH CTPOK. Hy)KHO OTCOPTHUpPOBATH €r0 B MOPSIKE
yOBIBaHUS MEPBOM OYKBBI KaXIOTO CIIOBA.

Camu CTpOKH BBOZSTCS B ABYMEPHBIM MAacCHUB CUMBOJIOB S (KOJIMYECTBO CTOJIOLIOB TAKOTO Mac-
CHBa PaBHO MaKCUMaJIbHO BO3MOKHOMY YHCITy CHMBOJIOB B CTpOKe, BKJIto4asi cumBoi «\0»). B maccus
yKazareneil OyJeM OJHOBPEMEHHO 3aHOCUTH aJIpeC Hadalla Kaxaol cTpoku. To ecTb mocie BBOIA
JTAHHBIX MBI ITOJIYYHM B TIAMSITH CUTYaLHI0, AaHAJOTHYHYIO PUCYHKY 6.4.

Maccus ptr Maccue s
ptr[0] e Anna\0
ptr[1] = » Slava\l
ptr[2] = »Vanyal\ll
ptr[3] * *Genyall
ptr(4] e » Tanya\l

Pucynok 6.4 — MaccuBbl 10 COPTHPOBKHU

B npouecce coptupoBku OyzieM nepecTaBisTh HE caMu CTPOKH, a yka3arenu. Heo6xoaumo mo-
JY4YUTh pe3ybTaT, Kak Ha pUCYHKE 6.5.

Maccue ptr Maccue s
ptr[0] *\ Anna\0
ptr[1] Slava\l
ptr[2] * Vanyal\l
ptr[3] * \: Genyall
ptr[4] /| Tanyal\l

PucyHnok 6.5 — MaccuBbI 110C/Ie COPTHPOBKH
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IIpu BBIBOAE MaccHBa UCTIOIB3YEM yKa3aTeNH HA HA4ajI0 KaKIOW CTPOKH, T. €. BEIBOJUM B yIIO-
PAIOYEHHOM BUJIE

#include <iostream>

using namespace std;

void main()

{
setlocale(LC_ALL,"rus");
const int SIZE=5;
char s[SIZE][20], *ptr[SIZE], *tmp;
cout<<"BBegute "<<SIZE<<" cTpok:\n";
for(int i=0;i<SIZE;i++)

cin>>s[i]; //BBOA CTPOKM B MacCuUB CTPOK
ptr[i]=s[i]; //B mMaccuB yka3aTenei 3aHOCUM ajpeca
//nepBbiX CUMBOJIOB CTpOK

//copTupoBka MeTOAOM MNy3blpbKa - MepecTaBidAeM yKa3aTesu, a He CTpPOKU
for(int k=SIZE-1;k>0;k--)
for(int i=0;i<k;i++)
if(*ptr[i]<*ptr[i+1]) //cpaBHeHue nepBbiX 6YKB CJIOB

{
tmp=ptr[i];
ptr[i]=ptr[i+l];
ptr[i+1l]=tmp;

}

//BbIBOAMM CTPOKM B nopsgke ykasaTenen
for(int i=0; i<SIZE;i++)

cout<<ptr[i]<<"\n";
system("pause");

6.5. MHOroypoBHEBbBIE YKAa3aTeH

HOCKOHLKy YKa3aTeJib — 3TO NOJHOIIpAaBHAA NEPEMCHHAA, TO MOKHO CO3J1aTh YKa3aTCJIb Ha yKa-
3aTCJIb.

int **pPtr; //yka3aTenb Ha ykKasaTesb

Takast mepemeHHas pPtr MOKeT colepkarh aapec STYeUKH, B KOTOPOH HaXOJUTCS yKas3aTellb Ha
nepeMeHHyo 1enoro tuna. Hampumep, mociie BBINOIHEHHS CIAEAYIOIIETO KO/a B MaMATH oOpasyeTcs
KapTHHa, IOKa3aHHas Ha pUCYyHKe 6.6 (BBIBOAUTCS HA KOHCOJIb YHUCIO 5):

int a=5, *aPtr;

int **pPtr; //yka3aTenb Ha ykasaTesb

aPtr=&a;

pPtr=&aPtr;

cout<<"3HayeHne nepemMeHHOW a= "<<**pPtr<<"\n";

pPtr aPtr

[ » ®

\ 4
ol

Pucysnok 6.6 — Ykasareib Ha yKa3aTe/lb

Takx MOXHO CO31aBaTh YKa3aTCJIM HCOIPAaHUYCHHOI'O YPOBHS BJIOKCHHOCTHU. HpI/I 9TOM oOmepa-
oy pa3bIMCHOBAHUS BCCTAa MHTCPIIPETUPYCTCA CIIpaBa HAJICBO.
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Ilpumep 6.3. Coznaercsi MacCHB yKazaTelleil Ha HaJallo CTPOK (CTPOKOBBIEC TUTEPAIbI COEpKaT
Ha3BaHMA MECSIEB). 3aTeM CO3JaeTCsl MACCUB yKa3aTeJle Ha yKa3aTelln, KOTOPhIE YKa3bIBaloOT Ha Mep-
BBII Mecs1l ce30Ha. i MpoABIKEeHNS IO MAacCUBY yKaszaTele Ha yKa3aTelld CO3/IaeTcs yKa3aTrelb Ha
yKazarenb Ha yKa3aTelb. [lomydaercss KOHCTpYKIHSA, KOTOpas MOKa3aHa Ha PUCYHKE 6.7.

mpp .

d

wi] |y LN

m ]

-
*
-
d
”
*

o\NLdene

O\MEWe
0\ 9 H Ol U«
0\ 91Ol H |«

O\LoAJde

O\ddedHE«
p\droduei

o\dredasd
009doEoOH
p\9doedorie

onadogrido

MNIdoELHOO

Pucynok 6.7 — MHOroypoBHeBbIe yKa3aTeJlu
Kox mporpaMMebl, KOTOPBIH TEMOHCTPUPYET PabOTy ¢ STUMH JaHHBIMH, CIIeTYIOIIAN:

#include <iostream>
using namespace std;
void main()
{
setlocale(LC_ALL,"rus");
//vHUMLManu3auma maccuBa ykasaTenen
char *m[]={"anBapb", "¢eBpanpv”, "mapt", "anpens", "man", "woHb", "unp",
"aBryct", "ceHTAbpb", "okTA6pL", "HOAGPL", "mekabpb"};
//vHMLManu3auma mMaccuBa ykasaTesiell Ha yka3aTenu maccuBa m
//(cooTBeTCTByHWNE NepBOMY MecCsLy Ce30Ha)
char **mp[]={m+11,m+2,m+5,m+8};
//BbIBOA, NepBOro mecsua ce3oHa
for (int i=0; i<4;i++)
printf("%s\n",*mp[i]);
//yKasaTenb AnA NPOABUXEHUA MO MacCcuBY yKa3aTenein
char ***mpp;
mpp=mp; //yCcTaHaB/uBaeM yka3aTe/lib mpp Ha Ha4yaJio MaccuMeBa mp
// BTOpoOIl cnocob BbIBOAA HaYasbHbIX MecALEeB Ce30Ha
for(int i=0; i<4; i++,mpp++)
printf("%s\n",**mpp);
system("pause");

3agaun
3agaya 6.1. Co3mate maccuB u3 10 mensix dncen. 3aroIHUTh MAacCHB CIy4YaiHBIM 00pa3oM B

JAruara3oHe OoT —45 a0 45. HOJ’IB3y$ICB YKa3aTeIsIMU Ha MACCHUB LICJIbIX YUCCII, IIOCUUTATL MPOLUCHT I10-
JIOKUTCJIbHBIX U OTPULATCIIBHBIX 3JIECMCHTOB MacCCHBaA.
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3agaya 6.2. /laH MacCHB LEJBIX YUCEN (MOXXHO BBECTH 3HAYCHMSI SJIEMEHTOB WJIH 3aJ1aTh CIIy-
yaitHpIM 00pa3omM). BoCmonbp30BaBIIUCH YKa3aTeIsIMU, IOMEHSIITE MECTaMH 3JICMEHTHI MacCHBa C YeT-
HBIMU U HEYCTHBIMH HHJEKCAMU (T. €. T€ DIIEMEHTHl MACCHBA, KOTOPbIE CTOSIT HA YETHBIX MeCTax, Mo-
MEHSIHTE C DIIEMEHTaMH, KOTOPBIE CTOSIT HA HEUYETHBIX MECTaXx).

3agaya 6.3. Jlan MacCHB LEIBIX YUCEN (MOXXHO BBECTH 3HAYCHHS JIEMEHTOB WJIM 33]IaTh CITY-
YaifHeIM 00pa3oM). T1onb3ysich MBYMsl yKa3aTensiMH, HY>KHO MOMEHSTH MOPSJ/IOK 3JIEMEHTOB MacCcHBa
Ha 0OpaTHBIN.

3agaya 6.4. OOBSIBUTH U 3aMOTHUTH CIYYAHBIMHU YHCIaMU ABYMEPHBIN MacCHB pa3MepHOCTH 3
Ha 4. [Tonb3ysich TONBKO yKa3aTeJsIMU, paclieyaTaTh 3JIeMEHTHI IByMEPHOTO MacCHBa, a 3aTeM IepBbIe
3JIEMEHTHI KXKOW CTPOKHU.

3agaya 6.5. OOBSIBUTH U 3aMOJHUTH CIYYAWHBIMHU YUCIaMU OT —5 70 5 ABYMEPHBIN Ie0YHC-
JICHHBIA MaccUB pa3MepHOCTH 5 Ha 6. [lonb3ysich TONBKO yKa3aTensiMH, HAWTH KOJINYECTBO HYJIEBBIX
3JIEMEHTOB B MACCHBE.

ﬂﬂ}l camocmosmeilbHoco peerust

3agaya 6.6. J[aHer 1Ba MaccuBa, YHOPSIOYEHHBIX 10 Bo3pacTanuio: A[n] u B[m]. Chopmupyii-
te MaccuB C[n+m], COCTOSIINI U3 SIIEMEHTOB MacCHBOB A U B, yImopsioueHHbIH 110 BO3pacTaHHIo.

3agaya 6.7. [lanel nBa mMaccuBa: A[n] u B[m]. Heo0xoaumo co3naTh TpeTHii MacCHB, B KOTO-
POM HYXKHO cOOpaTh:

e O0IIHE BIIEMEHTHI JIBYX MacCHBOB;

® 3JICMCHThBI MaCCHBa A, KOTOPBIC HC BKIIIOYAIOTCA B B.

3anaua 6.8. Co3naTth MaccuB yKa3arenel Ha CTPOKH, COJIepKallie MyKCKUE U )KEHCKUE UMEHa.
Co3pars MaccuB yKa3aTelell Ha yKa3aTelld, KOTOPbIE CChUIAIOTCS Ha MYXKCKHE MMEHa B IIEpBOM Mac-
cuBe. AHAJIOTMYHO CO3/1aTh MAacCCUB yKa3aTeJeil Ha yKa3zaTenau Ha KeHcKue umeHa. [lonb3ysch ykasa-
TEJISIMH, paciieyaTaTh OOIIUM CIIMCOK UMEH, CHMCOK MY>KCKHX U CIIUCOK )KEHCKUX UMEH.

3agaya 6.9. Jlan oTcOpTHPOBAaHHBIN IO BO3PACTAHUIO MACCHUB IIENIBIX YHCEN, SJIEMEHTHI KOTOPO-
r'0 HE TOBTOPSIIOTCA. 3apOCUTh Y NOJIB30BaTeNs 3HAaUE€HHUE IeMeHTa. Eciam Takol syieMeHT uMeeTcs B
MacCHBE, TO yJIaJIHUTh €ro (CABUHYTH BIE€BO OCTABIIYIOCS 4acTh MaccuBa). Eciy Takoro ajmeMeHTa HeT,
TO BBIBECTH COOOIICHHE.

3agaya 6.10. MaccuB 1enbIx 9ncen u3 15 37eMeHTOB 3aloTHUTh CITydaitHpIMU unciamu oT —10
no 10. Haiitu cpenHee apupMeTHUECKOE SIIEMEHTOB MacCHBa, KOTOPBIE PacIOIOKEeHBI MEKIY TIEPBBIM
OTPHUIATETFHBIM 3JIEMEHTOM H MaKCHUMAaIbHBIM 3JIEMEHTOM B MacCHUBE.

3agaya 6.11. MaccuB nenbix yucen u3 10 371eMEHTOB 3alONHIETCS CIyYaHBIMU 3HAYSHUAMU
ot 1 go 10. IIporpamma nomkHa yAaauTh U3 MaccHBa Bce MpoCThie yrcia. PacnevaTaTs cHadasa mc-
XOIHBII MaccuB, a 3aTeM — NPeoOpa30BaHHBIMN.

TEMA 7. ®YHKIIUN
7.1. llonsaTue pynkuun. Onucanue GyHKIHH NOJIb30BATES

JanpHeluM pa3BUTUEM HICH HHUCXOMAIIETO MPOEKTUPOBAHMS MPOrPaMM SBISIETCS MPUHIIMIT
MOO0YIbHO20 npocpammuposanus. CyTb €ro COCTOMT B TOM, YTO IIpOrpaMMa KOHCTPyHpYeTCs U3 He-
0OJBIINX YaCTEH, HA3BIBAEMBIX MOIYJISIMH.

[Ipenmy1iecTBa MOy IBHOTO MTPOrPAMMHUPOBAHMUS:

e MaJIeHbKUH (pparMeHT KoJa Jierde Hamucarh U OTJIauTh;

® MOJYJIM MOXXHO HCITOJIb30BaTh IOBTOPHO B Pa3HBIX MECTaxX MPOTPaMMBbl, ’TO YMEHBIIAET 00b-
€M KoJia U BpeMsl, TpedyeMoe Ha pa3padoTKy;
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® MOJYJM MOXHO OOBCIMHHUTH B OMOIMOTEKH W TPEAOCTABUTH JAPYTUM MPOTPAMMHUCTAM BO3-
MOJKHOCTPH WX UCIIOJTb30BaHIS;

® B [IEJIOM MOJYJIEHOE MMPOEKTHPOBAHHUE MOBBIIIAET KAYECTBO KOAA.

B s3pike C MoIynu peam3yroTcsl ¢ TOMOIIbI0 (GhYHKIMH. @yHKYUs — AIMEHOBAHHBIN (parMeHT
K072, KOTOPBIH MOXET OBITh BBI3BAaH MHOTOKPATHO.

M1 yke HCTIONTb30BaNH CTaHIapTHEIE pyHKIWH s3b1ka C (HarmpuMep, QyHKINK BBOJIAa U BEIBOJA
printf() u scanf(), maTemarnueckue ¢pyakmun sqrt(), sin() u 1. A.). s ucnoap30BaHus CTaHIAPTHBIX
(YHKIMIA HY>KHO TOJKJIIOYUTH COOTBETCTBYIOIIUI 3ar0JIOBOYHBIN (aii OMOIMOTeKH KOMaHAOH Tpe-
nporeccopa #include.

OpnHaKo MPOTPaMMIICT MOXKET HAITUCATh U CBOIO (DYHKITHIO, a 3aTEM BBI3BIBAThH €€ U3 (DyHKIIHH
main (W u3 Apyrux QYHKIHMA) CTOJIBKO pa3, CKOJIBKO MOTpedyeTcs.

Onucanne QyHKIUKA COCTOUT M3 3aroJIOBKa U CJICIYIOIIECTO 3a HUM Tena (PYHKIMU B (DUTYPHBIX
cKkoOkax. B 3aronmoBke yka3pIBaeTCsS THIT JaHHBIX pe3yJIbTaTa, KOTOPBIA BO3BpamaeT (hyHKIIHS, FMS
(GYHKIIMH ¥ B KPYTIBIX CKOOKaxX CIMCOK (hOpMaibHBIX MapamMeTpoB (YHKINH (HEe 00s3aTeNbHbIi). Ta-
KUM 00pa3oM, onrcanue (pyHKIUN UMEET CIEAYIOui Gopmar:

TUN_pesynbTaTa umsa_¢yHKummn ([ cnucok_napameTpoB])

{ .. //Teno ¢yHkuuM
[return BbipaxeHue;] //Bo3BpaT pesynbTaTa
}

Teno ¢pyHKIHMM — 3T0 COOCTBEHHO (PparMeHT Koja, KOTOPHIH BBIMOJHAET HEKOTOPYIO OIpe/e-
JICHHYI0 HeOoNblIyIo 3a1auy. BHyTpH Tena (yHKIMU IOJKEH OBITH omeparop return, KOTOPBIA Ipe-
KpamaeT padoTy QYHKIMH U BO3BpAIIaeT HEKOTOPOE 3HAYEHHE B MECTO e¢ BhI30Ba. THII 3TOTO 3Haye-
HUS JTOJDKEH COBMANATh C THUIIOM pe3yibTrara (yHKIWUU (MJIM HESBHO K HEMY IPeoOpa3OBHIBATHCS).
Ormnepatop return MOXKET OTCYTCTBOBaTh, €CJIM (PYHKIIMSI UMEET THII pe3ysibraTa Void.

IIpumep 7.1. OyHKuns BO3BEACHHS B KBaJIpaT MOKET UMETh CIIEAYIOLINI BH/I:

double sqr(double x)
{ return x*x;

}

Takoe omucaHue o3Ha4aeT, uTo B (QYHKIHIO TepeaaeTcs oauH napametp tuna double (BHyTpu
¢GyHkmu oH HocuT uMs X). Cama ¢yHKIms Ha3biBaercs SQr. [1o 5 ToMy MMEHH ee MOYKHO BBI3BIBATh U3
apyrux GyHKImil. A pesynabTar, KOTOpbI OHa Bo3Bpamaer, umeer tun double. Bosspar 3Hauenus
MIPOUCXOAMUT B TOT MOMEHT, KOT'/Ia BBITIOJTHEHHE KoJia (DYHKITMH JIOXOMMT JI0 orieparopa return. Takum
o0pa3oM, eciu nocie orneparopa return HaxoAATCs APyrHe KaKHe-TO ONepaTopbl, TO OHH YK€ BBINOJ-
HEHBI He OyIyT.

OmepatopoB return B tene GyHKIIMH MOXET OBITh HECKOJBKO, H TOTJa OHU (PUKCHPYIOT COOT-
BETCTBYIOIIMEC TOYKH BbIXOJa U3 MOOYJIA.

Ilpumep 7.2. JlanHbI npUMeEp IEMOHCTPUPYET, KaK padoTaeT QPyHKIHS ¢ HECKOIBKUMH TOUYKa-
MU BbIxoa. OYHKIUS signum Bo3BpaimaeT 1, eciiu apryMeHT NOJI0KHUTeNeH; —1 — ecii OTpullaTeeH;

0 — ecnu pasen 0:

int signum (int x)

{
if (x>9) return 1;
else if (x<@) return -1;
else return 0;
}

OueBUAHO, YTO €CIIM B MPOLECCE BHIIOIHEHHUS TOM (DYHKIHUH OKa)XeTcsl, YTO MapaMmeTp IMoJIo-
JKUTEJIBbHBIA, TO MPOW30MIAET BO3BpAT MO NEPBOMY OIEpaTopy return, a KOJA, KOTOPBIM 3amucaH B
GbyHKIUM Janee, UTHOPUPYETCH.

Ecnu tun ¢pynkuum oObsiBieH void, To QyHKIMS HUKaKoro 3Ha4YeHMs1 HE BO3Bpamaer. Buytpu
Takol (pyHKIMK omeparop return MoXeT ObITh Oe3 mapaMeTpa WM BOOOIIe OTCYTCTBOBaTh. B aTOM
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CIy4ae BO3BpaT B BBI3BABIIYIO (DYHKIIMIO MPOUCXOAUT, KOTAA MPOLIECC BBHIMOTHEHHUS (PYHKIIUH T0XO-
JIUT JTO TIOCIICAHEH 3aKPBIBAIOINEH CKOOKH.

Ilpumep 7.3. dyHK1HSA, KOTOPAs BEIBOAMT HA TIeUaTh NepelaHHOe el 3HaueHMe:

void print(int x)

{
}

cout<<"PesynbTaT= "<<x<<"\n";

OyHKIMSI JOPKHA OBITH OMUCaHa B MpOrpamMMe JI0 TIEpBOTo ee BbI3oBa. Hampumep, eciu Mbl X0-
THUM HCIIONB30BaTh (DYHKITHIO BO3BEACHHUS B KBaapaT B (yHKIMH main, TO CHadana B ¢aiie mporpam-
MBI pa3MelaeM onvcaHue QyHKIUY sqr, a MOTOM — ()YHKIIMH main:

#include <iostream>
using namespace std;
//onncanune ¢yHKUUM

double sqr(double x)

{
}

//dyHKkuma main() c BbI3OBOM ¢yHKUMKM sqgr

return x*x;

void main()

{
setlocale(LC_ALL,"rus");
double z;
z=sqr(3.2); //Bbi30B ¢yHKUUM
cout<<"PesynbTaTt= "<<z<<"\n";
system("pause");

}

Ecnn xe ynoOHee MOMECTHTh ONMucaHue (YHKLUUH IOCIE BBI30Ba, TO MOXHO HCIIOJIB30BAThH
npomomun ¢yHKyuy — 3arojloBOK (YHKIHUH, IT0CTIe KOTOPOro CTABUTCS TOYKa C 3amsToil. [Ipu sTom B
MPOTOTHIIE MOTYT yKa3bIBaThCS TOJIBKO THIBI (OPMANBHBIX MapaMmeTpoB, 0e3 mMeH. [IporoTun pas-
MeILAeTcss B Hayaje MporpaMMbl (Iepel] MEepBbIM BBI30BOM (YHKLHMH), a CaMO ONHCaHUE (YHKLIUU
MOJKET TOT'JIa pacroiaraTbCs B JIIOOOM MECTE IIPOrPaMMBI.

[MpotoTum cooburaeT KOMIMWISATOPY HHTepdeiic QyHKINU 1 TaeT BO3MOKHOCTh IPOBEPHUTH Tpa-
BUJIBHOCTH €€ BbI3OBa (COOTBCTCTBI/IC TUIIA Y1 KOJUYECTBA IIapaMETPOB B BbBI3OBE U B OIMMCAHUU (I)YHK-
LIMH, COOTBETCTBUE TUIIA PE3YJIbTATA).

Hcrnonb3oBaHue IpOTOTHIIA:

#include <iostream>
using namespace std;
//npoToTun
double sqgr(double);
void main()

{
setlocale(LC_ALL,"rus");
double z;
z=sqr(3.2); //Bbi30B QYHKLMK
cout<<"Pe3ynbTaT= "<<z<<"\n";
system("pause");

}

//onncanue ¢yHKUMUM
double sqr(double x)

{
}

return x*x;
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ChopmynupyeM HEKOTOPBIC MPaBUIa OMMMCAHUS (PYHKIIUMI:

e OyHKIMS AODKHA BBHITMONHITH TOJNBKO OJHY, HEOOJBIIYIO 3amady. XOPOIINM CTHJIEM IIpPO-
TPaMMHPOBaHUsI CUMTACTCS, €CIM 00beM (PYHKIMH HE MPEBBIIIAET MOJIOBHHBI CTPAaHHLIBI KOJA.

e M GyHKIIMM NOHKHO WMETh SCHBIM CMBICH, OTpakaTh Ha3HaueHwe ¢GyHKImu. Hampumep,
sumOfArray() — ¢yHKuus 115 onpeaeieH s CyMMBI BCEX 2JIEMEHTOB MaccuBa. Eciiu He ynaeTcs BbI-
pasuTh CyTh (DYHKIIMM OJHUM CIIOBOM, TO, BOZMOJKHO, OHA BBINIOJIHSET OoJliee 4eM OJAHY 3ajaady. B
3TOM CITydae MpOoaHaTU3uPyITe, MOXKHO JIH €€ pa30UTh Ha HECKOJBKO (DyHKITHH.

e Ecii TUTl pe3ynbTaTta WM apaMeTpOB HE yKa3aH, KOMITIIIATOP TIpeanoaraer int.

PacripoctpaneHHON OMUOKOW TIPOTPAaMMHUPOBAHIS SBISIETCS YKa3aHWE B CIHCKE ITapamMeTpoB
double x, y Bmecto double x, double y. B nepBom cityuae mapaMerp Y 1o yMOJYaHUIO CYMTACTC int.

¢ Bece @ynknuu B s3pike C ABISIOTCS paBHONpaBHBIMU. Henb3st omucath oaHy QYHKIHIO BHYT-
pU ApYTOM.

7.2. BoizoB ¢pynkuun. [lepenaua napamerpos
BrI30B hyHKIIH UMeeT chenyromuid (opMart:
umAa_odyHKumnn ([ cnucok_aprymeHToB]);

OTy KOHCTPYKIIMIO MOKHO MCIONb30BaTh KaK OTAEIbHBIN onepaTop. Torna pe3ynpraT, BO3Bpa-
maeMblii pyHKIMel, urHopupyercs. MOKHO TakKe KaKUM-THOO0 00pa3oM KCIIOJIb30BaTh PE3yJIbTAT
¢ysakmm. Hanmpumep, IpUCBOUTE €ro HEKOTOPOil MepeMEeHHOM WK MTepeiaTh Ha KOHCOJb:

double s=sqr(2.5);
cout<<sqgr(3.2)<<"\n";

Korna B mporiecce BBIOTHEHHS MPOTPaMMBI JOJDKEH OBITh BBITOTHEH BBI30B (DYHKIIMH, BBIION-
HSIOTCS CIEAYIOIINE EHCTBUS:

e Co3/1at0TCcsl BpeMEHHBIE ITEPEMEHHBIE ISl KXX0ro (POPMaNbHOTO MapaMeTpa, KOTOPBIA IpH-
BEJICH B 3aroJjioBKe ()YHKIWH (IIOJ] HUX BBIAEISETCS MECTO B TIAMSTH).

e YCTaHaBIMBAETCsI COOTBETCTBHE MEXIY apryMeHTamMH B BbI30Be (PyHKIMU ((PaKTHIECKUMHU
napameTpami) U GOpMaIbHBIMHU TAPAMETPAMHU B €€ 3arOJIOBKE.

ApryMEHTBI CTaBATCS B COOTBETCTBHE IapameTpaM IO MOPSIKY B CIHCKe. THIBI COOTBETCT-
BYIOIIIUX apIyYMEHTOB U MMapaMeTPOB JIOJKHBI COBIA/IATh.

B si3pike C apryMeHTBI B QYHKIHIO TIEPEJA0TCs TI0 3HAUYEHHIO, T. €. KaXKI[bIid TapaMeTp Moyva-
€T BPEMEHHYIO KOIIHIO COOTBETCTBYIOIIETO apTyMEHTA.

¢ VparieHue nepeaaercs B GyHKIIHIO.

¢ Koz (yHKIMUM BBHIMONHSETCS JI0 TEX MO, MOKa HE BCTpEeTUTCs: onepaTop return. Ilpoucxoaut
BO3Bpar B BbI3BaBIIylo (yHkuuto. [Ipu Beixoxe u3 QyHKIMHM BpeMeHHbIE KOMU (HOpMaIbHBIX Mapa-
METPOB YHUUYTOXKAIOTCA (TTAMATh OCBOOOXKIAETCsI, OHM CTAHOBSTCS HEAOCTYITHBI).

e Jlasiee BBIOJTHSETCS KO, PACIIOJIOKESHHBIH MOCIIE BBI30Ba (DYHKIHH.

[MpuBeneM crienyrONui MpUMep OMUCAHUS U BbI30Ba (PYHKIIHH:

#include <iostream>

using namespace std; [lepBblii BBI30B (QYHKIIWY:
//onncanune ¢yHKUMM
double fun (int a, double b) a 3
{
return a+b; b 76
} .
void main()
{ Bropotii BbI30B QpyHKIMH:
setlocale(LC_ALL,"rus");
int k=5; a 5
double d,1;
//Bbi30B 1
d=fun(3,7.6); b 10.6
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cout<<"d= "<<d<<"\n";
//Bbi30B 2

1=fun(k,d);

cout<<"l= "<<1<<"\n";
system("pause");

B MOMEHT mepBoro BhI30Ba CO3/1aI0TCS BpEMEHHbIC IIEpEeMEHHBIE @ U D, 17151 KOTOPBIX BBIACISCT-
cst mamsTh. [Ipu 3TOM @ mosydaet Konuio nepsoro aprymenra (3), b — Broporo (7.6). B kauectse pe-
3ynbpTara (yHKIUHN BO3BpalIaeTcs cymMMa 3Tux 3HadueHuit (10.6), koTopas nprcBauBaeTcsi IepeMEHHON
d. Camu xe nepeMeHHbIe @ 1 b mocie 3aBepieHus IepBOro BhI30Ba YHHUYTOKAKOTCSL.

ITpu BTOpOM BBI30BE MepeMeHHbIE a U b co3parorcst BHOBB. [Ipu 3TOM @ MOJTy4aeT KOMHIO mepe-
mennoit K (5), b — nmepemenmnoii d (10.6). B MecTo BToporo BEI30Ba BO3BpalaeTcs 3HaueHue 15.6, xo-
TOpoe nmpucBanBaercs nepeMerHoi 1. [Tapamerpsl GyHKIMK & ¥ b yHUUTOXKAIOTCS.

Takum 06paszom, akTudeckue napamerpsl K u d He MOryT OBITH H3MEHEHBI QYHKIIHEH, TaK KaK
(GYHKIUS HE IMEET K HUM JIOCTYIA: OHA MOJTYYaeT UX BPEMEHHBIC KOTTUH.

Bornee Toro, naxke eciy apryMeHTHI M TapaMeTphl UMEIOT OAMHAKOBBIE HMEHA, 3TO IO CYTH pa3-
HBIE TIEpEMECHHBIC, UMEIOIIHE pa3Hylo o0iacTs aericTBus. [lycTh, HampuMep, B HalIeH MPOrpaMMe MBI
BMecTo uMeH K 1 d B pyHKIMKM main ucnons3yem a u b:

#include <iostream>

using namespace std;
//onncanune ¢yHKuUUM

double fun (int a, double b)

{
}

void main()

{

return a+b;

setlocale(LC_ALL,"rus");
int a=5;

double b,1;

//Bbi30B 1

b=fun(3,7.6);

cout<<"b= "<<b<<"\n";
//BbiI30B 2

1=fun(a,b);

cout<<"l= "<<1<<"\n";
system("pause");

Takoe penieHne HUKaK HE MOBJIMSACT HA MPOLECC BBHIOJIHEHHS NMporpamMMsel. Pesymbrar Oymer
TOT Ke.

[Tpu BBI3OBE (GYHKIUM MPOUCXOIUT aBTOMATHUYECKOE MPHUBEJICHHE apTyMEHTOB K COOTBETCT-
BYIOIIEMY THUITY 110 OOIIMM IIpaBHiIaM MpeoOpa3oBaHMs TUIIOB B si3bIke C.

Hanpumep, ecnu BbI3BaTh QYHKIMIO SQr, KOTOpasi ObLIa OMHMCaHa paHee, C [EebIM apryMEHTOM
sqr(4), To LeIbIif apryMEHT aBTOMAaTHYECKH mpeodpa3yeTcs K Tuity hopmaibHoro napamerpa (double).
To ecth PpyHKIMSA OMY4HT BemecTBeHHOE unciio 4.000.

Yr1oObl hyHKIUS MOTJIA U3MeHUmb 3HA4YeHue HEKOTOPOW INEePEeMEHHOH, clielyeT mepenarb e
YKazamenb Ha 3Ty TIEpeMeHHYIO (T. €. (JaKTHUECKH aapec MepeMEeHHOW B mamsTH). FIMEHHO Tak MbI
MOCTYIAJIM, KOT/Ia UCIIOJIb30Bas (yHKUMIO scanf(): 4ToObl BBECTH JaHHbIC B IIEPEMEHHYIO X, MBI B
GyHKLMIO IepegaBaiy ee aapec: &X.

Ilpumep 7.4. OyHKIIUA, KOTOpPAs MEHSIET MECTAMH 3HAYECHHUS JABYX IMEPEMEHHBIX:

void swap(int *p,int *q)
{ int temp;

temp=*p;

*p=*q;

*q=temp;
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}

void main()
{ int x=4,y=9;

swap (&x,&y); //Bbi30B ¢GYHKLMM
}

7.3. MaccuBbl u pyHKIIMT

Nms maccuBa — 3TO ykaszaTellb Ha €ro HyjneBod 3neMmeHT. [losToMy (QyHKIMS, MOTY4YHB UMS
MacCHBa, 3HAECT, TJIC B MAMSATH HAYNHACTCS MACCUB, U MOXKET U3MEHATh BCE €r0 3HAYCHUs. MacCuB Kak
napaMeTp (QyHKIIUH MOXKHO OITUCATh IBYMSI CIIOCOOaMH:

® yKa3aTh UM U JIBE MyCThIe CKOOKH : a[];

® O0OBSIBUTH KaK yKa3zarenb: *a.

Kpome riMenn MaccuBa, B QYHKIIHIO CIIEAYET epeaTh €ro pa3MepHOCTb.

Ilpumep 7.5. Oynkuus, KoTopas 3aMeHsieT B Maccuse Bce 0 Ha 1:
e 1-ii BapuaHT:

void convertArray(int mas[], int n) //3ameHa @ Ha 1 B MaccuBe
{ for(int i=0;i<n;i++)

if (mas[i]==0) mas[i]=1;
}

e 2-ii BApUaHT:

void convertArray(int *mas, int n) //3ameHa © Ha 1 B MaccuBe
{ for(int i=0;i<n;i++,mas++)

if (*mas==0) *mas=1;
}

Ilpumep 7.6. B mporpaMme HCHONB3YIOTCS TPU (QYHKIUHM: WHUIMATU3AIUHM MacCHBa Clydaii-
HBIMU 3HAYCHUSMU; BHIBOJIA MACCHBA HA TI€YaTh, 3aMEHBI BCeX HYJeH Ha enuHUIbL. [IpoIeMOHCTPHPO-
BaHBI pa3HbIC CHOCOOBI Tepelaud UMEHH MacCuBa B (DYHKIIMIO W TIOCJICAYIOIIETO OOpalieHus K dJie-
MEHTaM MaccuBa (dYepe3 UHICKC U Yepe3 ykasarenb). CiaeayeT MoHUMAaTh, YTO C TOYKU 3PCHHS KOMITH-
JIITOpa ONMUCAHKWE MacCHBa Kak int [| v int * MOJHOCTHIO SKBUBAJICHTHBI.

#include <iostream>
#include<time.h>
using namespace std;
//npoToTunsl
void initArray(int[], int n);
void convertArray(int *, int n);
void putArray(int[], int n);
void main()
{
setlocale(LC_ALL, "rus");
const int N = 10;
int a[N];
srand(time(0));
initArray(a, N);
cout << "WUcxopHblh maccus\n";
putArray(a, N);
convertArray(a, N);
cout << "PesynbTupytowmin maccus\n";
putArray(a, N);
system("pause");
}
//onncanua ¢yHKumuin
void initArray(int mas[], int n)
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for (int i = @; i<n; i++, mas++)
*mas = rand() % 11 - 5;

}
void putArray(int mas[], int n)
{
for (int i = @; i<n; i++)
cout << mas[i] << "\t";
cout << "\n";
}
void convertArray(int *mas, int n) //3ameHa © Ha 1 B MaccuBe
{
for (int i = @; i<n; i++)
if (mas[i] == @) mas[i] = 1;
}

O4YeBUIHO, YTO OMUCAHHBIE B MPOrpaMMe (DYHKIIMH MOKHO HCIIOJIL30BaTh JIJIsl MACCUBOB JIFO0OM
pasMepHOCTH (a He ToabKo U3 10 anemenToB). Hampumep, BITOJTHE BO3MOYKEH TaKOM BBI3OB:

int x[]={1,2,0,0,3};
printArray(x, 5);

PaboTa ¢ MaccuBoM BHYTpH (PYHKIMH MO3BOJISIET U3MEHATH CaM OOBEKT, T. €. SJIEMEHTHI MacCH-
Ba. Eciin Takoe moBeqieHrEe HEXENATENbHO, TO HY)KHO OOBSIBUTH TIApaAMETP-MAaCCUB KaK KOHCTAHTY:

void printArray(const int a[], int n);

B ciyuae dgymeprozo maccuéa THOKOCTh BBI30Ba HECKOJIBKO OrpaHrn4eHa. [IByMepHBIH cTaTH-
YECKUH MacCHB KOMIHIIISATOP HHTEPIPETHPYET KaK MaCCUB M3 MAaCCHBOB-CTPOK (PUCYHOK 7.1).

int mas[3][4]:

1\2 34 5'\6 7 8 9'\1011 12

NN

" mas[0] mas[1] mas[2]

Pucynok 7.1 — UHTepnperanus KOMIMJIATOPOM ABYMEPHOI0 MaCCHBA

Nwms nBymeproro maccusa u3 N cTpok u M cTos16110B — 3TO yKas3aresb Ha yKa3aTelb Ha Ha4ajio
maccuBa u3 M snemeHToB. [ToaToMy TipH mepenade B QYHKIHMIO HMEHH ABYMEPHOTO MacCHBa YHCIIO
cTOJI01I0B OyaeT GhukcupoBaHo. KonyecTBo jxe CTPOK MOXKHO TiepelaBaTh B KAUECTBE IapaMmeTpa.

Ilpumep 7.7. NHENIIMATN3UPOBATH IBYMEPHBI MAacCHB Pa3MEPHOCTH 3 HA 4 CIy4YaillHBIMH YHC-
JlaMu OT —5 110 5, BBIBECTH €r0 Ha KOHcouIb. [lofcunTaTs CyMMy 2JIEMEHTOB MacCHBA.

1-it cnocob nepenaun AByMEpHOTO MaccrBa B (DYHKIIMIO — KaK JIByMEPHBI MacCHB ¢ (PMKCHPO-
BAaHHBIM YHCJIOM CTOJIOLIOB!

//vHUUManM3auma ABYMEPHOrO MacCuBa CJyYailHbIMU YuUCaamu

void initArray(int mas[][M],int n)

{
for(int i=0;i<n;i++)
for(int j=0;j<M;j++)
mas[i][j]=rand()%11-5;
}
Br130B:

int a[N][M];
initArray(a,N);
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O4YeBUIHO, YTO TaKyIO (QYHKIIHIO MOXKHO MCIIOIB30BATh I MAaCCUBOB 13 M cTOOI1I0B | J1t000-
T'O YKCIIA CTPOK.

2-ii cnoco6 miepenayn JBYMEPHOTO MaccMBa B (YHKIMIO — KaK yKa3zaTellb Ha MAacCHB-CTPOKY
(01T k€ MaccuB ¢ (PUKCHPOBAHHBIM YHCIIOM 3JICMEHTOB):

//ne4yaTb 3N1eMeHTOB ABYMEpPHOro MaccuBa B BuAe Tabnuupl
void printArray(int (*mas)[M],int n)

{
for(int i=0;i<n;i++)
{
for(int j=0;j<M;j++)
cout<<mas[i][j]«<"\t";
cout<<"\n";
}
}

BrI30B aHamornyeH:
printArray(a,N);

3-u cnocob mepenadn ABYMEPHOTO MaccuBa B (DYHKIHIO — IIE€pelaTh yKaszaTeldb Ha HyJICBON
9JIEMEHT MACCHBa, KOJHYECTBO CTPOK M KOJIUYECTBO CcTOJNOIOB. [Ipr 3TOM B anroputMe GyHKIHU MBI
UCIIONb3YeM TOT (DaKT, 4TO JaHHBII ABYMEpPHBII MAacCHB pacrojiaraeTcs B IMaMATH MOJPSI, CTPOKa 3a
ctpokoii. To ecTh pakTHuecKkn paboTaeM ¢ OTHOMEPHBIM MaCCHBOM.

//cyMMa 31eMeHTOB ABYMEPHOro MaccuBa
int sumOfArray(int *mas, int n, int m)

{
int sum=0;
for(int i=0;i<n;i++)
for(int j=0;j<m;j++)
{
sum+=*mas;
mas++;
}
return sum;
}
Br130B:

sumOfArray(&a[0][0],N,M);

B 3TOM ciydae 4mciio CTpOK M YHCIIO CTOJIOLOB MepefaroTcs B QYHKIUIO Kak napamerpsl. [1o-
sTOMY 3Ta PyHKIMSA OyAeT paboTaTh AT MaCCHBOB JIFOO0H pa3MEepHOCTH.

[IpeacraBuMm mporpammy, KoTopasi JIEMOHCTPHPYET BCe TpH crocoba mepenadyd JABYMEPHOTO
MaccHBa B QYHKIIHIO:

#include <iostream>
#include <time.h>
#define N 3
#define M 4
using namespace std;
//npoToTunsl
void initArray(int [][M],int);
void printArray(int (*)[M],int);
int sumOfArray(int *, int,int);
void main()
{
setlocale(LC_ALL,"rus");
int a[N][M];
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srand(time(0));
initArray(a,N);
printArray(a,N);
cout<<"Cymma anemeHTOB MaccuBa="<<sumOfArray(&a[0][0],N,M)<<"\n";
system("pause");
¥
//onncanune ¢yHKUUI
void initArray(int mas[][M],int n)

{
for(int i=0;i<n;i++)
for(int j=0;j<M;j++)
mas[i][j]=rand()%11-5;
}
void printArray(int (*mas)[M],int n)
{
for(int i=0;i<n;i++)
{
for(int j=0;j<M;j++)
cout<<mas[i][j]«<"\t";
cout<<"\n";
}
}
int sumOfArray(int *mas, int n, int m)
{
int sum=0;
for(int i=0;i<n;i++)
for(int j=0;j<m;j++)
{
sum+=*mas;
mas++;
}
return sum;
}

B si3p1ke C MaccuB He MOKET OBITH pe3ysbTaToM (pyHKIMU. Ho 3aT0 MOKHO BepHYTh yKazaTelb
Ha MepBbI 37eMeHT MaccuBa. COOTBETCTBYIOIINE IPUMEPHI MBI PACCMOTPUM IO3XKe, KOraa OyaeM ro-
BOPHUTH O JUHAMHUYECKOM BBIJICTICHUN TaMSITH.

7.4. JlokaabHble U 17100a/1bHbIe TepeMeHHbIe. O0JacTh BUAUMOCTH

IlepeMeHHbIC, ONKUCAaHHBIC BHYTPH (PYHKIMHU, HA3bIBAIOTCS JIOKaAIbHbIMu. OHU CO3JIAIOTCS TIPU
BXOJIe B (DYHKIIMIO M YHUYTOXKAFOTCS TIPH BBIXOJIe U3 Hee. To ecTh 00JacTh AEWCTBUS 3TUX TIEpEeMEH-
HBIX OrpaHUuYeHa MNpeAenaMu (QYHKIUHM, B KOTOPOH OHM 0ObsABIeHbl. OUEBHIHO, YTO MapaMeTpbl
(bYHKIIUH, KOTOpPBIE TIEpeaOTCst 10 3HAYCHUIO, TOXKE SIBIISIOTCS JIOKAJTBHBIMH MEPEMEHHBIMHU.

AHAIIOTUYHO TIepeMeHHas, OObSBICHHAs BHYTPU OJIOKA, SBISETCS JOKAIBHOM JUIS 3TOTO OJIoKa
Hamnpumep, eciu B 1ukiie for o0bsiBisiercst mepemennas i tuma int (for (inti=0; i < N; i++)...), To mo-
CJIe BBIX0/Ia U3 IIUKJIA OHA MEPECTAET CYIIEeCTBOBATD.

OnrHaKoBBIE UMEHA JIOKAILHBIX TIEPEMEHHBIX B Pa3HBIX QYHKIUAX (0JI0KaX) HE KOH(IHKTYIOT.

B ¢yHKmax sqr 1 main UCIOIB3YyIOTCS JIOKAJIBHBIE IIEPEMEHHBIE X U Y. DTO a0CONIIOTHO pa3HbIe
MepeMeHHbIe, MEIOIINE CBOIO BBIICIICHHYIO MAMSTh U CPOK KU3HU:

#include <iostream>
using namespace std;
double sqr(double x)
{
double y=x*x;
return y;
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void main()

{
setlocale(LC_ALL,"rus");
double x=2.5, y=4.5;
cout<<"PesynbTaT 1= "<<sqr(x)<<"\n";
cout<<"PesynbTaT 2= "<<sqr(y)<<"\n";
system("pause”);

}

ITockonmbKy NOKallbHAs TIEpEeMEHHAsT YHUUTOKAETCS TP BBIX0/€ M3 (PYHKIWH, ITeperada ee aj-
peca B KauecTBe pe3yiibTaTa (PYHKIIUU MOXKET B JaJIbHEHIIIEM PUBECTH K OIIHOKE.
Hanpumep:

int* ()

{

int a = 5;

return &a; // Henb3A, T.K. BO3BpaWaeTcA aapec B «HUKygaa»!

}

JlokanbHbIe TIEpEMEHHBIC HUKAK He UHUYUATUZUPYIOMCS KOMITHIATOPOM 0 YMOTYAHUIO.

IlepemenHas, oObsiBIIeHHAsT BHE JIFOOOTO OJIOKa, Ha3bIBaeTCs 2robanvHol. OHa mMeeT 001acTh
JICHCTBYSI OT TOYKH CBOErO OOBSABICHHS 10 KOHIIA (aiiia mporpammsl (pucyHok 7.2). [mobanbHas me-
peMEHHas 10 YMOJUaHUI0 uHuyuanrusupyemes nynem (niam ykazarenem NULL mist ykazaTeneit).

Jlrobast QyHKIMS MOXKET M3MEHHTh 3HA4YCHHE TII00ANBHOI MEepeMEeHHOH, W Tocie BBIXOAA U3
(YHKIIMH 3TH U3MEHEHUS COXPAHSIIOTCS

OauH cainn

#include <iostream>

ObbsaBneHue
rno6anbHbIX
nepemMeHHbIX O6nacTb

void main() — ASVUCTBUA
. MoGanbHbix
{ nepemeHHbIX

Teno
nporpamMmmsl

}
int fun()

{

Teno

hyHKLUMM

Pucynok 7.2 — OdJyacTh felicTBHSA I710021bHOM NepeMeHHOM

Ilpumep 7.8. JlobaBUM B pACCMOTPEHHYIO paHee MPOrpaMMy TIIOOaIbHYIO IepEeMEHHYIO
counter, B KOTOpO# OyieM (UKCHPOBATh KOJTHUYECTBO BHI3OBOB (DYHKIIUH ST

#include <iostream>
using namespace std;
double counter; //rnobanbHas nepemMeHHasa WHULManNu3upyeTca O
double sqr(double x)
{
double y=x*x;
counter++;
return y;
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}

void main()

{
setlocale(LC_ALL,"rus");
double x=2.5, y=4.5;
cout<<"PesynbTaT 1= "<<sqr(x)<<"\n";
cout<<"CyeTyuk BbI3OBOB= "<<counter<<"\n";
cout<<"PesynbTaT 2= "<<sqr(y)<<"\n";
cout<<"CyeT4yunk BbI3OBOB= "<<counter<<"\n";
system("pause");

}

OueBUAHO, YTO K ATOM NEPEeMEHHON HMEIOT AOCTYI BCe (PYHKIMH, ONPEAEICHHbIE HI)KE TOUKU
€e OIMCaHUS

Kak mpaBuio, cinenyer n3derats UCIOIB30BaHUS B IPOrpaMMax II00aIbHbIX epeMeHHBIX. [1o-
CKOJIbKY Jr00asi (yHKUIUS MOXKET M3MEHHUTH 3HAUY€HHE TaKOW NMEpEeMEHHOH, CI0KHO OTCIEIUTh BCE
BO3MOXKHbIE U3MEHEHUS. DTO AaeT MOTEHINAIbHYIO BO3MOKHOCTh BOZHUKHOBEHHS OLIHOOK.

BmecTo ncnonb3oBanus riio0anbHON MEPEMEHHOW CleqyeT OOBABIATH MEPEMEHHYIO BHYTPH
main u 3aTem nepeiaBath ee (Kak mapamerp) B QyHKIMH, KOTOPBIM OHA HY)KHA.

Bo3moxeHn xorgaukm umer TOKAIBHOW W TIOOANBHON mepemenHoi. Ecnm nokanmpHas mepe-
MEHHasl UIMEET TaKoe K€ MM, KaKk U IJo0alibHasl, TO OHA «3aCJIOHIET» COOOH 3Ty I00aIbHYIO Mepe-
MeHHy10. [ TobanpHas mepeMeHHast IpoI0JDKaeT MPH STOM CYIIECTBOBATh, HO JOCTYH K HEll BpeMEHHO
HEBO3MOJKEH (0 BBIXOJA U3 0JIOKA, B KOTOPOM OIMCAaHA OJHOMMEHHAs JTIOKAIbHAs IEPEMEHHAs).

Ecnu Bce ke Heo0X0AMMO 00paTUTHCS UMEHHO K TII00aIBHOM IEpEMEHHOM, TO MOKHO HCIIONh-
30BaTh ONEPATOP paspeleHus (::).

IIpumep 7.9. Vcnionp3oBaHue omepaTopa pa3penieHus:

#include <iostream>

using namespace std;

int number=1001; //rnobanbHaa nepemeHHasd

void shownumbers(int number) //napameTp - nokanbHas nepemeHHas

{
cout<<"JlokanbHasa nepemMeHHHasa = "<<number<<"\n";
cout<<"TnobanbHas nepemeHHas = "<<::number<<"\n";
}
void main()
{
setlocale(LC_ALL,"rus");
shownumbers (2002);
system("pause");
}

B PE3yJIbTAaTC HA KOHCOJIb 6yzxeT BBIBCICHO!

NlokanbHaA nepemeHHasa = 2002
FnobanbHas nepemeHHaa = 1001

Crenyer pa3nuuarh MOHATHA «00JacTh ACHCTBUS» U «00JAaCTh BHIMMOCTH» NepeMeHHOU. Ob-
nacmu Oelicmsuss — 310 Te (parMeHThl Koja, I7ie MepeMeHHas CYIIECTBYeT (IS JTOKaJIbHBIX IepeMeH-
HBIX: OT TOYKH OOBSIBICHHS JI0 KOHIIA OJIOKA, JJISl TJI00ANBHBIX — OT TOYKH OOBSIBIICHHS JIO KOHIIA (aii-
na). Obnacme euoumocmu — Te HparMeHTsl Koja, Il K IePeMEHHON MOYXKHO OOpaTHThCS HEIOCPEICT-
BEHHO, HE HCIIOJIB3YsI OIIepaTop paspenieHus. B GOIBIIMHCTBE CirydaeB 00JacTh BUUMOCTH COBIIAIACT C
o0JacThIo JieiicTBrs. VICKITIOUeH e COCTaBIIsIeT CUTYaIMsl KOH(IMKTA HMEH, KaK OITUCAHO BBIIIIE.

7.5. CTaTnyeckue nepeMeHHbIe

B s3pike C++ MOXXHO Tepen mepeMeHHON yKa3zaTh Monudukarop static. st JokanbHON nepe-
MEHHOU HCIIONF30BaHUE ITOTO MOJM(HUKAaTOpa MPUBOJUT K TOMY, YTO KOMIHIISTOP CO3AAET JOJTO-
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BPEMEHHYIO 00J1aCTh JUIA €€ XpaHEHHsI IIOYTH TaKUM )K€ CITOCOOOM, KaK 3TO JENaeTCs I TII00aNbHOMI
MIEPEMEHHOM.

KitoueBoe pasiauune MEXIY CTaTHYSCKOM JIOKAIBHON M INI00aJbHON MEepeMEHHBIMU 3aKIiova-
€TCsl B TOM, YTO CTaTHUYECKas JIOKaJIbHAs TIepeMeHHasi OCTaeTCsl M3BECTHON TOIBKO B TOM OJIOKE, B KO-
TOpOM OHa OblIa o0BsABNICHA. [Ipoie ToBOps, cTaTU4eckas JOKaJbHAs MEPEMEHHAS — 3TO JIOKAJIbHAS
MIEPEMEHHAs, COXPaHSIIONIas CBOC 3HAUYCHUEC MEKIY BbI30BaMU (DYHKIMM. DTakas «IOCTOSHHAs Ta-
MSATBY» I (QYHKITAH.

Hcnonb3oBaHue CTaTUYECKOM JIOKAJIBHOM MEPEMEHHOW ropaszio MpearovTHTEIbHEN, YeM HC-
MOJIL30BaHUE TI100ATLHOM MEPEMEHHOM, TaK KaK MO3BOJISIET CY3UTh 00JIACTH JIOKATH3AIUY BO3MOXKHOM
OIIHOKH.

B xauecTBe mpumepa HCMONB30BaHUS CTATUYECKUX IMEPEMEHHBIX MTpHUBEeM (DYHKITHIO, KOTOpas
CO3JIaeT CEPUI0 YMCeNl, MPUYEM Ka)XXI0€ CIEAYIOIIee YUCIO0 OCHOBAHO Ha MPEAbIIyIIeM (aHATOTUYHO
TeHEepaTOPy NCEBAOCTYIaiHBIX YUCEIN):

#include <iostream>
using namespace std;
int series(void)

{
static int series_num; //cTaTuyeckasa nepemeHHaa WHUUMANU3uUpyeTcs 0O
series_num = series_num+23;
return(series_num);

}

void main()

{
setlocale(LC_ALL,"rus");
cout<<"Cepua yucen:\n";
for(int i1=0;i<10;i++)

cout<<series()<<"\t";

cout<<"\n";
system("pause");

}

B nanHOM mpuMepe mepeMeHHas Series nhum CyMIECTBYET MEXIy BBI30BaMH (PYHKIIHHA BMECTO
TOTO, YTOOBI KXKABIHA pa3 cO37aBaThCsl U YHHUYTOXKAThCS, KaK OOBIYHAS JIOKAJIbHAS NepeMeHHast. DTo
03HAYaET, YTO KaXK/IbIil BHI30OB series() MOXKET CO37aTh HOBBIN WIEH CEPHUU, OCHOBBIBASCH HA TIOCIIE/I-
HEeM wieHe 0e3 rI00abHOTO O0BSBICHHS TEPEMEHHOM.

7.6. CceblIKH

Ccpuika — 310 nonsTHe s3pika C++, B kiaccuyeckoM s13bike C UX HE CyIIeCTBOBAIIO.

DaKTUIECKH CCbLIKA — ITO TICEBAOHUM TiepeMeHHoW. OHa MHUIMATN3UPYETCS PU 0OBSBICHUN
Y I3MEHEHHIO HE TIOJJIEIKUT.

®dopmat 0OBSBICHHUS:

TUN &MMA_CCHIIKW = WUMA_NEepemMeHHOi;

THIT CCBUIKH U TIEPEMEHHOM JOJKHBI OBITh OJJHHAKOBBIMH.
Hanpuwmep:

int a = 5; //o6baBnAem nepemeHHyio

int & = a; //obbABnAeM ccbUiKy. Tenepb p 3TO MNCEBAOHUM a
cout << a << " ' << p << endl; //BbiBepeT 5 5

a = 6;

cout << a <X

<< p << endl; //BbiBeneT 6 6
Yaiie BCEro CChljKa UCIOJIB3YeTCs Kak mapameTp GpyHKiud. [Ipu 5ToM U3 GYHKIIMH MOKHO Ha-

npsAMYI0 paboTaTh ¢ IEPEMEHHOM, KOTOPYIO B HEe Mepeaam.
Ha pucynke 7.3 npomimrocTprupoBaH NMPUHIUI PabOThI CCHUIKH NPH Tepejiadue ee B PyHKIHIO.
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MNepenaya no 3HayeHwo
.void sneezy(int x);
int main()
( Coapaer nepeMeHHyIo
int timas = 20, —> e | 2 .
o aHavexue 20 times
} JlBe nepemMeHHbIx,
ABa UIMEHU
. . Co3naeT nepeMeHHy0
void sneezy(int x) 110 MMOHI X /
{ > unpuceauBaerT ei 20
nepefasaemMoe
} 3HaveHve 20 x
Nepenayano ccuinke
void grumpy(int &x);
int main()
{ Co3apaeTt nepemeHHyio
int tines = 20, ——» NOWMGH tines 20 |- Ovanspomersen
grumpy(times) ; Y npyUCcBavBaeT en
3HaueHune 20 time
ven 8, X
)
void grumpy (int &x) Jenaer x
{ ——» NCEBOHUMOM
P AnA times
}

Pucynok 7.3 — IlpuHuun paGoThbl CCHLIKH NPHU Mepeaye ee B QyHKIUIO

IIpumep 7.10. PaccMoTpuM (hyHKITHIO, KOTOpasi MEHIET MECTaMH 3HAYCHHS JIBYX IEPEMCHHBIX.
CHavana HamuIieM BapUaHT C UCIOIb30BaHUEM CChLIOK:

void myswap(int &a,int &b) //ccbinkm

int temp=a;

a=b;
b=temp;
¥
void main()
{
int x=5,y=6;
myswap(x,y); //nepefaya B ¢YHKUUW MepeMEHHbIX
cout<<x<<"' '<<y<<endl; //BbiBegeT 6 5
¥

s cpaBHEHMS HEpENUIIEM TOT K€ MPUMEP C UCTIOIb30BAHUEM yKa3aTelNeu:
void myswap(int *a,int *b) //ykazaTenu

int temp=*a;

*a=*b;
*b=temp;
}
void main()
{
int x=5,y=6;
myswap (&x,&y); //nepepada B PyHKUMIO AAPECOB MEpPEeMEHHbIX
cout<<x<<"' '<<y<<endl; //BbiBegeT 6 5
}

HpeI/IMYH_IeCTBa CCBUIOK MEPE/] YKa3aTCIIsIMU:
® KOJ C MCIHOJb30BAHUEM CCHUIOK BBITJISAIUT MPOIIE M JIAKOHUYHEE,
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e [IpH TIepelaue JaHHBIX [0 CChUTKE HE MPOMCXOAUT KOMMPOBAHHUE, YTO YCKOPSIET BBI30B (PYHK-
UM 1 SKOHOMHT NaMSATh.

HyXHO yuuThIBaTh TOT (aKT, 4TO MPHU UCIOJIB30BAHUU CCHUIOK JIIOO0OE M3MEHEHHE IMapaMeTpa
BHYTpU (D)YHKIHHU OTpa)kaeTCsl Ha OpUTMHajie. JTO CHIDKAET 0€30MacHOCTh KO/a, TOBBILIAET BEPOSIT-
HOCTh omMOKH. Ecniu Heo0X0AMMO 3allIUTUTh JaHHBIE TIPH MEepeJaye 1Mo CChUIKE U MPU 3TOM BBIMTPATh
B CKOPOCTH, TO MOXKHO HUCTIOJIb30BaTh MPU OMUCaHUM (PYHKIMH MOAUDUKATOP const:

int sum_by_ reference(const int &reference)
// OYHKUMA, NpUHMMaKWas apryMmeHT MO CCbUiKe
// const He paeT M3MeHWTb NepefaBaeMbil aprymeHT BHYTpu OyHKLMU

ChopMmynHupyeM ocHOBHbIe OMAUYUSA CCHIIOK OM YKa3amelell.

e YKa3aTe/u CChUIAIOTCS Ha YYacTOK B MaMSTH, UCIONb3YS €ro apec, a CChUIKH CChIIAIOTCS Ha
00BEKT MO ero UMEHH.

e YKazarenpb — IepeMeHHasl, a CChIIKa — KOHCTaHTAa.

e [Ipu 0OBSABICHUU CCBUIKA 0053aTEIBHO JOJDKHA OBITh MHUIMAIN3UPOBAHA, a yKa3aTelb — HE
00s13aTeNBHO.

e OCHOBHOE Ha3HAUCHME yKa3aTeliel — 3TO JUHAMHUYECKOE BBIACICHHE MaMiITH U 3P(PEKTUB-
HOCTB IpH pabote ¢ MaccuBamu. CCBUIKM IpeTHA3HAYCHBI [Tl OPraHU3alH MPSIMOTO JI0CTYIIA K 00b-
eKTy (HampuMmep, TpH nepeaade B QyHKITHIO).

7.7. CTek BbI30BOB

Cmex — 3TO CTPYKTypa JAaHHBIX, KOTOpasi peaiu3yeT MPHHIUI «OCTICTHIH TPUILEN — TTePBBIT
Bermenm (1. e. LIFO = Last In — First Out). [Ipumepom cTeka u3 peanbHOM )KU3HH MOKET CIY)KUTh Ma-
ra3vH aBTOMaTHYECKOTO OPYXKHUS: MaTPOH, KOTOPBIA MBI 3aTAIKUBAEM B Mara3vH MOCJIEIHUM, BBICTpE-
JIUT TICPBBIM.

CyliecTByeT qpyroi croco0 HarJIsaHO MPEACTaBUTh cede cTek. BooOpa3uTe mycTol cTakaH, Ha
JTHO KOTOPOTO MBI KHHYJIHM OOJIBIIYI0O MOHETY, a CBepXy — elle onHy. CMOKeM JIM MBI Telephb J0CTaTh
MEPBYI0 MOHETY, He Tporast BTopoi? OueBHUIHO, 4TO HET. Hy)KHO CHauasa u3BiIeYb MOHETY, KOTOPYIO
MBI KHUHYJIM OCJIEAHEH, U TOTJa MOIYYUM JOCTYII K IEPBOM MOHETE.

Crek MeeT 0o4eHb BaXKHOE 3HaYCHUE B MIPOrPaAMMUPOBAHUHN: UMEHHO B CTEKE COXPAHSAETCS MH-
¢dopmarus mpu Be3OBe (GyHKIWHA. [lpyn kaxxaoM Be3OBE (YHKIMH B CTEKE MOMeEIIaeTcss pparMeHT
JaHHBIX, KOTOPBIM CONEPIKHUT:

e agpec BO3BpaTa, T. €. afpec Koja, KyJa Hy)KHO IlepeiaTh YIpaBIeHUE MOCTe 3aBepIICHUs pa-
0OTBI PYHKITHH;

® 3HaYCHUS TapaMeTpoB QyHKIHM;

® 3HAYCHUS JIOKATLHBIX TIEPEMEHHBIX (DYHKIIHH.

B MomeHT, Koraa pabota GyHKIMHM 3aKOHYEHA, U3 BEPIIUHBI CTeKa U3BJIEKAETCs 3TOT (hparMeHT
JIAHHBIX U COZIePIKaIMICS B HEM aJIpec BO3BpaTa UCIIOJIL3YETCs IS Tiepeiadyn yIpaBlieHHs B BHI3BAB-
ryro QyHKIHIO.

Ha pucyske 7.4 npouuIloCTpUpOBaH HATJISAHO MPOLIECC 3al0JIHEHHS CTeKa BbI30BOB. s mpo-
CTOTBI IOKa3aH TOJIBKO aJpec BO3BpaTa Ul Kax10i QyHKIUH (IPOCTO UMENTE B BUIY, YTO KPOME aj-
peca BO3Bpara, B CTEKE pa3MEILAOTCs elle U JIOKaJbHbIe IepeMEeHHbIE — KaKOW MMEHHO (hopMat 3THX
JTAHHBIX, HAM TI0Ka He BakHO). [lycTs dyHKImsa main() B cTpoke 6 Bei3biBaeT GyHKIHIO A(), KOTOpas B
ctpoke 2 BbI3bIBaeT yHkuuio B(), a Ta — pynkuuto C B ctpoke 9. IlockonbKy anpec Bo3Bpara — 3TO
azipec 1ocJie BbI30Ba, TO MUMEHHO OH M 3aIIOMUHAETCS B CTEKE.

Kornma BeimojHeHHe (DYHKIMU JOXOIUT J0O KOHIA (10 MOCeaHed 3akpbiBaroiiel (GurypHoi
cKkOOKM WM JI0 omeparopa return), TO ajpec BO3BpaTa M3BJIEKAETCS M3 BEPIIMHBI CTEKa BBHIZOBOB (C
yIaJIEHUEM 3TOTO djeMeHTa). Takum 00pa3oM, B KaxIblii MOMEHT BPEMEHH B BEPIIMHE CTEKa Haxo-
JUTCS aJIpec BO3BpaTa U3 TEKYIIEH BBITOIHIEMON QYHKITHH.

B cpene paspabotku Visual Studio MOKHO OTKPBITE OKHO Cmek 66130606 (pucyHOK 7.5). Jlist
3TOT0 HEOOXOINMO 3a1aTh KoMaHay Omaaoxka — Okna — Cmek 8b130808.

B sTOM OKHE 0TOOpa)kaeTcsi COCTOSHHE CTeKa BBI30OBOB JUIS TEKYILEr0O MOMEHTA BBIIOJHEHHUS
NPOrpaMMBbl. YKa3bIBaeTCsl UMS KaKIOH (YHKLIUH, KOTOPOE MOXKET CONPOBOXKIATHCS TOMOTHUTENb-
Hol nH(popMauuei, TaKoH Kak UMsI MOIYJIsI, HOMEp CTPOKH, CMelleHue B Oaiitax u ap. (B 3aBUCHMO-
CTH OT HaCTPOEK).
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Pucynok 7.4 — CocTosiHHe CTeKa BbI30BOB II0CJIE¢ TPEX MOCIEI0BATEIbHBIX BbI30BOB (yHKIUIA

CTEK BLISOBDB

s

iy Mpumep cTeka enizoeoe.exelC) Crpoka s
Mpumep creka epizosoe.exelBf) Crpowka 14
Mpumep cTexa epizoeoe.exelA] Crpoka 22
Mpumep cTeka epizosoe.exelmain() CTpoka 28
Mpumep cteka sbizosoe.exel_tmainCRTStartup() Crpoka 555 + 0:49 Gair
Mpumep cTeka epizosoe.exelmainCRTStartup() Crpoka 371
kernel32.dII'7712esbc()

L
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[T CTex BEIZ0ECE B Boieos BB OxHo onpegeneHns koga ﬁ Cnncok owwn

Pucynok 7.5 — OkHo cTexa Bb130BOB B Visual Studio

Hcnonp3oBaHe OKHA CTEKa BBI30OBOB OCOOCHHO MOJIE3HO B CUTYAIIMH, KOT/Ia (YHKIIUS MOXKET
OBITh BHI3BAHA M3 Pa3HBIX MECT. MComb3ys 3TO OKHO, OUYEHb MPOCTO ONMPECUTh, Kakas Mocjie0Ba-
TEJIBHOCTh BHI30BOB MPUBEIIA K TEKYIIEMY COCTOSHHIO IPOTPAMMBI.

Kpome cteka BI30BOB, B cpene Visual Studio umeercs okHO HMepapxus 6v130606, KOTOPOE TO-
3BOJISIET Y3HATh, TJIC B UCXOTHOM KOJIC BBI3BIBACTCS OMPE/ICIICHHAS (DYHKITHSL.

YroObl MCTIONB30BaTh OKHO HMepapxusi 8b130606, BBIACIUTE B UCXOJHOM KOJie Ha3BaHHE (DyHK-
IIUH, BBI30BUTE KOHTEKCTHOE MEHIO (ITpaBOM KHOIIKOW MBIIINM) U BeiOepuTe KOMaHny [Ipocmompems
uepapxuio 6v130606. B pe3ynbTare MosIBISAETCA OKHO, TIOKAa3aHHOE HAa PUCYHKe 7.6. B 93TOM OKHE MOX-
HO TIPOCIICTUTH JIOTUKY BBI30BOB TAHHON (DYHKIMU U JPYTUX GYHKIUH, CBI3aHHBIX C HEH.

WMepapxua Bbz0BC0E

TekyLUWiA npoekT - |£=-| ~

o)

F Bezoebl ns C

(i) 3anpoc NoWcKa He BEpHY PESYLTaToR
4 5 Boizosbl k C
4 =% B
4 [ BoizoBbl 13 B
g C[)
4 57 BoizoBbli K B
9 A

M Crex ebizosos B Boieog BRE OkHo OnNpeseneHna Koaa ¢ Cnncok ownBok |

Pucynok 7.6 — Oxno Hepapxusn 6b130608
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7.8. Pexypcusi
Pexypcus — 510 IpHeM porpaMMHUpOBaHusl, KOTJa (HYHKIIUS BBI3BIBAET caMa ceOsl.
Ilpumep 7.11. PaccMoTpuM BhIUHCIeHHE (haKTOpHaia HATypalbHOro uucia N. Paxmopuanom
Ha3bIBACTCS MPOU3BEICHHUE BCEX MEbIX yucen oT 1 gon:n!l=1-2-3- ... -n.
IIpu sToM 1o onpeaenennto 1!=1 u 0!=1.

Caayvasna HanwieM (yHKIWIO BEIYMUCICHUS (aKTopraia, KOTopas UCTIOIb3YeT ITUKIT:

int factorial(int n)

{
int f=1;
for(int i=1;i<=n;i++) //nepebupaem ynucna ot 1 Ao n
f*=i; //u HakannuBaem ux npousBepeHue
return f;
¥

A Tenepb JaauM pelIeHHE 3TOH 3aa4k, KOTOPOE UCTIONb3YeT peKypcHto. [{iis 3Toro yurem, 4to
MOYKHO 3ammcaTh cooTHomenue: N! = (n—1)! - n.

To ectp (akTOpHan ynucia N MOXKHO JIETKO BBIYUCIHUTH Yepe3 (paKkTopran mpeablayero yucia.
Hampumep, 5! =1-2-3-4:-5=(1-2-3-4)-5=41-5,

PexypcuBHast GyHKIIUS BEIUKCIIEHHS hakTopHaa:

int factorial(int n)
{
if(n<=1) return 1; //Bbixon n3 pekypcuu
return n*factorial(n-1); //Bbi30B C MeHbWWM 3HAYeHUMEM MNapameTpa

Takum 00pa3om, KOsl pa3 GYHKIHS BBI3BIBAET CBOIO KOMHUIO C MEHBLIMM 3HAYCHHEM I1a-
pamMeTpa (pemaercs 3a1a4a Bce MEHbBIICH CIIOKHOCTH). Tak MPOUCXOIUT JI0 TEX MOp, ITOKa IMapaMeTp
He craHeT paBeH 1. Torma HaumHaeTcs IemOYKa BO3BPATOB B BbI3BaBHIME (GyHKIWH. Ha pucyH-
Ke 7.7a mokasaH nmporecc peKypCHBHBIX BBI30BOB JUIs pacyera (pakropuana 5, a Ha pucyHke 7.70 — 1o-
CJIEZIOBATEIBHOCTh BO3BPATOB PE3yJbTaTa, KOTOpasi B KOHEYHOM UTOre (hOpMHUpYET UCKOMOE 3Haue-
Hue (120).

OCHOBBIBasICh Ha 3TOM IIpuMepe, chOPMYIIMpYEM MPaBUIIa HAMCAHUS PEKYPCUBHBIX (YHKITHIA:

¢ PexypcuBHas QyHKIUS JOJDKHA UMETh TEPMHUHAJIBHYIO BETBb, T. €. OOBIYHBIH BO3BpAT 3HAYE-
HUst. OOBIYHO 3Ta TEPMHUHAJIBHAS BETBb paclioyiaraeTcs B Hayane QyHKIHH, 10 PEKYPCUBHOTO BBI30BA.

e Bce pexypcuBHBIE BBI3OBBHI JIOJDKHBI BECTH K TEPMUHAIBHOW BETBU (HAIpuUMep, apryMeHT
YMEHBIIAETCS MTPU KAXKOM BBI30BE).

[IpocneanTs Mocaea0BaTEIbHOCTh BRIYUCICHUH TIPH PEKYPCHH JOCTATOYHO CIIOXKHO. DTO O3HA-
YaeT, YTO HY)KHO HAyYUThCs MUCATh PEKYPCUBHBIE ()YHKIIMU O€3 3TOTO MPECTaBICHHUS, OCHOBBLIBASChH
Ha JIOTHKE CBEJCHUS 33J1a4H K aHAIOTHYHOM, HO O0Jiee IpOCTOH.

JIro0y10 peKypCcHIO TEOPETHYECKH MOKHO 3aMEHUTh Ha mTepaunuu (muki). Pekypcus tpebyer
OoJIbIlIe TTAMATH ¥ BPEMEHH JUISl BBIIIOJHEHHS BBIYMCICHUH, YeM BapUaHT 337a4d C MCIIOIb30BaHUEM
[UKJIA. DTO MPOUCXOIUT OTOMY, YTO KaXX/Iblii BHI30B (DYHKIIMHU TpeOyeT BbIACTCHUS MaMSITH O] Ia-
paMeTphl U JIOKalIbHBIE TiepeMeHHble. [lepemnaya ynpasneHus B (yHKIHIO U BO3BpaT pe3ysbTaTa BbI-
TIOJTHSIOTCS| TOPa3/i0 MEJICHHEE, YeM BBIYUCIICHHUS B IIUKJIE.

3Ha4YMT M 3TO, YTO peKypcus Oecmose3Ha? Pasymeercs, HeT. Pekypcust MOXXeT naTh CyIIecT-
BEHHBII BBIMIPHIII B KPacoTe KOJa W TMOHITHOCTH ajJrOpUTMa JJisl HEKOTOPBIX 3ajad (BbIYUCICHHE
¢axTopuana K HUM He OTHOCHUTCS). 1S TaKuX 33124 pEKypCHUBHOE PEILICHHUE 3aKIII0UAETCs B HECKOIb-
KHX CTPOKaX, a BApUAHT C UCIOJIb30BaHHEM ITUKJIOB ObLT OB OYCHb TPOMO3JIKHM U TPYTHBIM JIJISl BOC-
TPUSTHSL.

Jiist Toro 4ToOBl HAyYUTHCS MHCATh PEKYPCHUBHBIE alTOPUTMBI, HEOOXOIUMa NpakTuka. Pac-
CMOTPUM HECKOJIBKO MPUMEPOB.
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BoIspalero 1
1 1

©) 3IHaveHnn, BO3BpALLABMbIE NOCNE KAMOOM0
a) Npoyecc peKypcHBHLIX BLI3OBOB PeKYPCHBHOro BbiloBa

Pucynok 7.7 — IlociaenoBaTtelbHOCTh BbI30BOB M BO3BPATOB NP pacuere ¢pakropuasaa S
Ilpumep 7.12. Yucra @ubonauyu. Yncna dubonayun HaumHatotest ¢ 0 u 1. Kaxknmoe cie-
JIYIOIIEee YHCIIO PAaBHO CyMMeE ABYX MPEAbIAymuX. To ecTh mocieaoBaTeabHOCTh urncen Oubonauqn
TaKoOBa:
0,11235,8,13,21, ....

DyHKIHS JODKHA ONPENSyITh Yucio PuboHaYYM ¢ HOMEPOM 7.

int fibonacci(int n)

{

if(n==1) return 0;

if(n==2) return 1;

return fibonacci(n-2)+fibonacci(n-1);
}

CHavana uayT TepMUHaJbHBIE BETKU: JJIS YUCeNl ¢ HoMepaMu | U 2 3HaueHHs BO3BPAIAlOTCS
HETOCPEICTBEHHO. {151 OCTaTbHBIX HOMEPOB BHITMONHSETCS JIBa PEKYPCHBHBIX BBI30Ba, OIPENEIsIO-
VX TpepIAYIINe 3HAYSHS, U BO3BPAIaeTCA UX CyMMa.

C peKkypcUBHBIMH BBI30BAMHU HYKHO OOpaImaTbCsi OCTOPOKHO, YTOOBI XBAaTHIIO PECYPCOB KOM-
MBIOTEPA JUTS pPeaM3allii BBI30BOB. B 3TOM mpuMepe mis pacdera Kaxkaoro yricia ®uOoHaydn BEI-
TIOJIHSAETCS JIBA BBI30BA, OITOMY KOJIMYECTBO BBI30BOB PacTeT Kak 2", U OBICTPO BBIXOJUT U3-TIOJ KOH-
tposst. Taxk, ams 20-ro urciaa PUOGOHAYYH HYXHO BBITOTHHTE 2°° BHI30BOB (T. €. OKOJIO MHIUIHOHA), 4
s 30-ro uncna — 2°° Be30BOB (0KONO MEILTHApAa). TakHe 3aaun HA3BIBAIOTCS 3aa4aMH C SKCIIO-
HEHIMAJFHOW CIIO)KHOCTBI0. OHHM MOTYT MPUBECTH K MpobdIeMaM Jake Ha COBPEMEHHBIX OBICTPOIEH-
CTBYIOIINX KOMIIBIOTEPAX.

Ilpumep 7.13. [lano HatypanbHoe uncio N. CiexyeTr BRIBECTH Bce Lejble uncia ot 1 go Nn. Hc-
M0JIb30BaTh PEKYPCHIO.

void myprint(int i)
if(i==0) return;

myprint(i-1);
cout<<i<<"\t";
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Unes anroputMma mpocTa: BbI3BATh 3Ty ke (YHKIHUIO JIIS BBIBOJA BCEX MPEABUIYIIUX YHCEI
(i— 1), a moToM BbIBeCTH HCKOMOE YnCIO i. TepMuHanbHas BeTka s yucia (: HaunHACTCS [EnovKa
BO3BPATOB.

BrI130B 310 QyHKIMK: myprint(n) MPUBOIUT K IMEYATH BCEX LENBIX YHcel oT 1 a0 N.

Ilpumep 7.14. Jlano HatypanbHOe uuciio. BeiBecTn nudphl uncia cnpaBa HajleBo (HampuMmep,
BBOX: 179, BeIBOI: 9 7 1; HENB3s MCITOAB30BATH MACCHBEI M IHKIIB).

void printCif(int i)

{
if(i==0) return;
cout<ixlo<<"\t";
printCif(i/10);

}

BriBognM mocnenHioro nugpy uncia (ocratok oT aenenus Ha 10). 3atem orOpacbiBaeMm 3Ty
udpy (mexmm Hareno Ha 10) 1 BBI3BIBaEM 3Ty ke (DYHKITHIO /ISl BRIBOAA AP, HAXOSAIINXCS BHAYA-
ne. Bo3Bpat HaunHaercsd, koraa aenenue Ha 10 gac 0.

IIpumep 7.15. Bunapmwiii nouck 8 omcopmupogansom maccuge. llycTs M onpeneneHHOoCTH
MacCCHB YIIOPSIOYEH Mo HeyOsiBaHui0. O003HAYMM IpaHHIbl 00JacTu moucka: cHavana Ib = 0 — Hik-
Hs TpaHuiia U Ub = n — 1 — BepxHss rpanuna. Beibepem ee cepemuny: m = (Ib + ub) / 2. Eciu ucko-
MBIl 2JIEMEHT MEHbIIIe, ueM cpeanuii (elem < a[m]), To MOMCK ocyIIeCcTRIAETCS B JICBOI YacTH obJac-
TH (OT cepeauHbl), eciu Ooblie — TO B paBoil. Eciiu cpenHnii aeMeHT oKas3alicsi paBeH HCKOMOMY,
TO BO3BpAIla€M €TI0 HHJCKC.

Ecnu sxe mckomMoro snemMeHTa HeT B MacCHBE, TO HACTYIIUT MOMEHT, KOT/Ia JIeBasi TpaHHIIA TI0-
WCKa cTaHeT OoJjblle mpaBoid. B aToMm ciaydae ¢yHKIHS BOo3BpamaeT 3HadeHne —1, KOTopoe 03HadvaerT,
YTO [TOMCK HE [l pe3yIbTaToB.

int binarysearch(int a[],int elem,int 1lb, int ub)

{
if(1lb>ub) return -1; //HuUYero He HaWzeHo
int m=(1lb+ub)/2;
if(elem==a[m]) return m;
if(elem<a[m]) return binarysearch(a,elem,lb,m-1); //nouck B nesoW
//4acTun maccuBa
else return binarysearch(a,elem, m+l,ub); //nouck B npaBoi 4HacTu
// maccuBa
}

BbI30B 11 MaccuBa pa3MepHOCTH N 3JIeMeHTOB: binarysearch (a,elem,0,n —1);

Ilpumep 7.16. Ancopumm dvicmpoii copmuposku. Harboiee monyssipHbIi B HACTOSIEE BpEMs
ITOPUTM OBICTPOI COPTUPOBKH MMEET SIPKO BBIPAXKEHHBIH PEKYpCUBHBIH xapakTep. CyTh 3TOro anro-
pHUTMa CIIeyIOIIas:

® 113 MacCHBa BEIOWPAETCS OIIOPHBINA AIeMEHT (OOBIYHO CPEeTHUN);

® BCE 3JIEMEHTHI, KOTOPbIE MEHBIIIE HETO, IIepeMeNIaeM B JICBYIO YaCTh MacCHBa; BCE DJIEMEHTHI,
OoJIBIIIE OTIOPHOTO — B MIPABYIO YacTh MACCUBA;

® 3aTeM (DYHKIIMSI COPTHPOBKH BBI3BIBACTCS JIISI KKIOH U3 9THX YacTeH.

OyHKIMS AODKHA TPUHAMATh yKa3aTelnb Ha MacCUB W J[Ba MHAEKca, 0003HAYAIOIINE HUKHIOK
Y BEPXHIOIO TPaHUIy cCOpTHPYeMOi obmacT. TakuM 00pa3oMm, 3arojJoBOK GYHKIIUH OyJIET BBITISAICT
CIIEIYIOIINM 00pa3oM:

void quickSort (int a[],int left,int right) {..}

ChopmynupyeM alropuT™ paszeiieHus: COPTUPYEMOii 00J1aCTH Ha JIBE 4acTu 0oJiee moApoOHO:
® 3arIOMHMHAeM 3HaYeHue cpenHero anemenra: P = a[(left + right) / 2],

® BBOAMM JBa TCKYIINX HHICKCA i u j, CHa4aJla OHHM YKa3bIBAlOT HA JICBYIO U IPABYIO I'PaHULyY
(i = left; j = right);
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e niepeMelaeM MHACKC | BIpaBo (YBEIMYCHHE), MOKA HE HAWIEM DICMEHT, OONBIIHUIA MU paB-
HBIi oopHOMy: while(a[i] < p) i++;

e [iepeMelaeM UHICKC | BICBO (YMEHBIICHHUE), TOKA HE HaHIeM SJIEMEHT, MEHBIIHHA MK PaB-
HbIit omopHomy: while(a[j] > p) j--;

® MCHSIEM MECTAMHM 3JIEMCHTHI C HHICKCAMH | H j.

[Tporuecc mpomomKaeTcs 10 TeX MO, MOKa UHICKCHI | U | He «pa3odayTcs», T. €. moka | < = |.

Ha pucyHke 7.8 3TOT alroput™ NpOHJUTIOCTPHPOBAH HAa MPHMEpe MaccuBa u3 14 3eMeHTOB.

p=a[6]=12
58915816 126 10 20 3 9 11 1
f !
[ j
a) ONOPHEI 3JeMEHT B CepeiiHEe MaccuBa paBeH 12, WHACKCH i U j YCTAHOBIEHBI B UCXOIHOE CO-
CTOSIHUE
58915816126 10203 9 11 (1)
f

i i
b) HaiineHsl mepBbie 1Ba 3JIEMEHTA UL IIEPECTAHOBKU: MEPBBIN 3JIEMEHT ClIeBa, KOTOPBIH OOJbIIIe
OTIOPHOTO U TIEPBBIH CIIpaBa, KOTOPBIH MEHBIIIE OTIOPHOTO
5891816126 10203 9 11 15
r I
i j
¢) Ilocie mepecTaHOBKH 3JI€MEHTOB 1 MPOABIKCHHS MHCKCOB Ha LAl HA4aslo CICAYIOLIEro MOUCKa
5891816)126 1020 3 94115
T |
i ]
d) Haiinena crnenyroras napa 3JeMEHTOB IS IIEPECTaHOBKH
58918 1112)6 10 20 3(9)16 15
t f
: j
¢) Tperbst apa 3JIEMEHTOB, KOTOPBIC CIIE/lyeT NIEPECTAaBUTh
589181196 10(20(3)12 16 15
L
i
f) ITocnenuss napa 3JIeMEHTOB, KOTOPBIE CIIEAYET IIEPECTABHUTD
58918 11 961()’32\0121615
j i
g) Konen nporecca: nuaekcst “pasorwucs” (i > j)

‘589’181’19610‘32.0121615

] |
h) Uror. MaccuB pa3menuics Ha IBE YacTH: B JICBOW Bce AJIEMEHTHI MeHbIIE 12, a B ipaBoii — O0IIb-
e Wik paBHO 12. Jlanee Hy>KHO ONMCAaHHBIN aNrOPUTM NPHUMEHATh K KaKIAOH 9acTH MaccHuBa OT-

JIEIILHO

Pucynok 7.8 — HiocTpanusi pa3iesieHds MAaCCMBa Ha JIBe 4YacTH

IlepBblii BBI3OB 3TOM (YHKUMM [OJDKEH YYHMTHIBaTh HMCXOIHbBIE TIPaHHLBI MAacCHBa:
quickSort(a,0o,n-1);
CootsercrBytomias GyHKIUs ObICTPOI COPTHPOBKH:

void quickSort(int a[],int left,int right)
{
int i=left,j=right;
int temp, p=a[(left+right)/2];//onopHbiii 3n1emMeHT
//npouepypa pasgeneHvs
while(i<=j) //noka WHAEKCb He pa3oWlncb

while(a[i]<p) i++; //neBbit MHOeKC ABUraem Ao 3i-Ta, >= OMOPH.
while(a[j]>p) j--;//npaBbiii uHaeKc ABUraem A0 3/-Ta, <= OMNOPH.
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if(i<=j) //ecnun wvHpekchbl elwe He pasowWnUchb

{
temp=a[i]; a[i]=a[j]; a[jl=temp;//menaem mecTamu
i++; j--; //npoaBuraem nHAaeKkchl Ha war

}

//peKypCuBHble BbI3OBbI
if(j>left) quickSort(a,left,j);//oTcopTupoBaTb NeBbil NogMaccUB
if(i<right) quickSort(a,i,right);//oTcopTupoBaTb npaBbii NoaMaccuB

7.9. Ileperpy3ka pyHKUHMiA

Llens meperpy3ku GyHKIUI COCTOUT B TOM, YTOOBI CO3/1aTh HECKONBKO (DYHKLHUH, KOTOpBIE 00-
Jalal0T OHUM HMEHEM, HO BBINOJIHSAIOTCS O-Pa3HOMY.

Ilpumep 7.17. Ilyctp HEOOXOAMMO HamucaTh QPYHKIUIO, KOTOPAsi BHIYMCISET ITUIOMAb MPSIMO-
yroibHHUKa B KBaJpaTHBIX caHTHMeTpax. Ha3oBem ee areaRectangle(). Mbl XO0THM cenath Tak, 4TOOBI
sTa QyHKIUS ObUIA YHHBEPCAIBHOM, IO3TOMY CO3/Ia/IUM Ha CAMOM JIeJIie IBE TAKUX (YHKIHH:

e [TapameTpamu pyHKINY SBISIOTCS CTOPOHBI IIPSIMOYTOJIBHUKA B CAHTHMETPAX:

float areaRectangle (float a, float b)
{ return a*b;}

e [TapameTpamu (YHKIIMH SBJISIOTCS KOJIMYECTBO METPOB U CAHTUMETPOB IS KAXKIOW CTOPOHBI
(manpumep, 2 M 43 cm u 1 m 84 cm):

float areaRectangle(float a_m, float a_cm, float b_m, float b_cm)
{return (a_m*100+a_cm)*(b_m*100+b_cm); }

BbI3bIBacTCs Ha UCIOMHEHUE B KKIOM KOHKPETHOM cilydae Ta (YHKIUS, CIIMCOK MapamMeTpoB
KOTOPO# COOTBETCTBYET (DaKTHUECKUM MapaMeTpaM:

void main()

{

cout<<"S1l= "<<areaRectangle(32,43)<<"\n"; //Bbi30B BapuaHTa 1
cout<<"S2= "<<areaRectangle(2,43,1,84)<<"\n"; //Bbi30B BapuaHTa 2

Takum 00pa3om, meperpykeHHble QYHKIUH UMEIOT OJIMHAKOBbIE UMEHA, HO HaOOpPhI HX Mapa-
METPOB JOJDKHBI Pa3jIMuaThCsl MO KOJIMYECTBY, TUIYy WM HOPSAKY 37aeMeHToB. CoueTaHue MMEHHU
(YHKIMU U 1OCIEA0BATEIIFHOCTH TUIIOB €€ NapaMeTpOB HA3bIBACTCS cucHamypou ¢yrxkyuu. IMeHHO
CUTHATYpa SIBIISIETCS TEM <JTHIIOM», IO KOTOPOMY «y3HaeT» QPYHKIHIO KOMIHIISTOP.

Hanpumep, Bce 3TH QyHKIIMH UMEIOT pa3Hble CUTHATYPHI (T. €. (pakTH4ecku, 3To pa3Hble PyHK-
[IM1, KOTOPBIE UMEFOT OTHO MM$):

void print(int a, int b);
void print(double a, double b);
void print(int a, double b, double c);

7.10. ladnaoubl pyHKUMI

[a6mons! pyHKIHMI B s361Ke C TO3BOJISIOT CO3/1aTh o0Iee orpeenenrne QyHKIHH, TPUMeHse-
MO [T pa3IMYHBIX TUTIOB JAHHBIX.

B mpenpiayiiem myHKTe MBI PACCMOTPEIIN MEPErpy3Ky QYHKIUH, TAaKXKe MMO3BOJISIONIYIO PELIUTh
3a1aqy co3/iaHus QYHKIUN C OMHUM UMEHEM, KOTOPYIO MOYKHO MMPUMEHSTH K Pa3HBIM THIIaM JTaHHBIX.
J1J1s 3TOT0 HYXKHO peain30BaTh OTIEIBHYIO EPErpyKEHHYIO BEpCHIO (QYHKIMHU JIJIsl KaXK/I0TO THIIA.
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Hanpumep, Hy)xHO c03/1aTh (PYHKIIHIO, KOTOPask BBIYHUCIISIET MOJIYJIb YKCTIa, TPUIEM Kak s Tie-
JIBIX, TaK W JIJISl BEIICCTBEHHBIX YUCEIT:

int Abs(int n) //aprymeHT - uenbiit

{return n <@ ? -n: n; }

double Abs(double n) //aprymeHT - BeleCTBEHHbIA
{ returnn<®@? -n:n; }

Hcmone3ys m1abioH, MOXHO pealn30BaTh €IMHCTBEHHOE OMHCaHUe, oOpabaThiBaroliee 3Hade-
HUs JII0OOTO THUTIA!

template <typename myT>
myT Abs (myT n)
{ returnn<®@? -n:n;}

ITonpoGHO pazbepem 310 ommcanue. KiroueBoe ciioBo template — Hagamo KOHCTPYKITUH I1a0IIo-
Ha. KimroueBoe cnoBo typename o3HadaeT «uMs THIAY, a uaeHTH(uKaTop myT (MOXXHO MCIONB30BaTh
nr060i uaeHTudukaTop) spusercs napameTpom tumna. Konkpernsiid Tun myT omnpenensiercs npu BbI-
30B€ (DYHKITHH.

B onmcanum Takke ykasaHo, 9To (DYHKIHS UMeeT OJuH napameTp tuna myT (T. e. 1r060ro Tu-
na), a pe3ynbraT QyHKIUK OyIeT UMETh TOT K€ CaMbli THII.

Jomyctum, mporpaMma Bei3biBaeT QyHKIHIO Abs 1 niepeaaeT eit 3HaueHus tuma int:

cout << "Result - 5 = " << Abs(-5);

B MoMeHT BBI30Ba KOMITIIIATOP OTpEAEIseT THIT (PakTHYecKoro mapamerpa. Ilockompky 310 11€e-
JI0€ YHCIIO, OH CYHUTAET, 4T0 My T SKBUBAJICHTCH THUIY iNt, 1 aBTOMATHYECKH CO3aET BEPCHIO (YHK-
i, Tae BMecTo myT mopactasimsetes int. Temeps QyHKIHS OYAET BRITIAACTD TaK:

int Abs (int n)
{ returnn<®@? -n:n;}

Ecnu ke BbI3BaTh QyHKIHIO ¢ TapaMeTpoM trma double
cout << "Result 5.5 = " << Abs(5.5);
TO OyzAeT co3naHa Takas BepcHs QyHKIMU:

double Abs (double n)
{ returnn<®©? -n:n;}

Onwucanne ma0ioHa B TEKCTE MPOrpaMMbl HE BBI3BIBAET I'eHepaluio koxa camo no cebe. Koxg
(GYHKIMHM cO3/1aeTcd B TOT MOMEHT, KOT/Ia KOMITHIIITOP BCTpEYaeT BHI30B (YHKIUH C MapaMeTpOM
KOHKpEeTHOTo Tuna. Takoil mporecc HOCUT Ha3BaHUE «CO3JaHME FK3EMIUIsIpa malnoHa QyHKIUN.

Crenyronyii BEI30B C TEM e THIIOM JIaHHBIX [apaMeTpa He BBI30BET MEHEPALMI0 HOBOH (QYyHK-
IIUH, @ UCTIOJIB3YET €€ YKe CYIIECTBYIONIYIO KOTHIO.

Ecnu sxe B ouepeTHOM BbI30Be (DYHKIIMHU THII [IEPEAaBaeMOro napamerpa He COBMIAJIET HU C OJ1-
HHUM U3 HIPEAbIIYLIINX BEI30BOB, TO KOMIMJISITOP CO34acT HOBYIO BEPCUIO (DYHKIIUH.

B mabnone MoxeT ObITh HE OJIMH MapaMeTp TUIA, a HECKOJbKo. Hanpumep, QyHKIMs BhIYHC-
JICHHUSI MAKCUMyMa JIBYX YHCEI:

template <typename T, typename T1>
T myMax(T a, T1 b)
{

}

return (a>b)?a:b;

3nech [Ba MapaMeTpa, ¥ OHM B IPUHIIMIIE MOTYT (HO He 00sI3aHbI) OBITh Pa3HBIX THIIOB. Pe3yib-
TaT QYHKIMU UMEET TOT K€ THII, YTO U NEPBbIi NapameTp. BapuaHThbl BEI30BOB!

33



int i=2,j=3,k;

double x=3.5, y=2.5,z;

k=myMax(i,j); //pe3ynbtat - TuN int

k=myMax(i,x); //pe3ynbTaT wumeeT Tun int, 4YTO HexenaTenbHo, T.K. MOXeT
//Npon3onTn noTepa AaHHbIX

z=myMax(X,y); //pe3ynbtat - Tun double

z=myMax(x,j); //pe3ynbtat - Tun double

CrnemyeT 00paTuTh BHUMaHHE HA TO, YTO KAXKJbIM IMapamMeTp THIA, BCTPEYAIONTHIICS BHYTPH YT-
JIOBBIX CKOOOK, TOJDKEH 0053aTeIhHO MOSBIATHCS B CITUCKE MapaMeTpoB GyHKIHMA. B MpOTUBHOM CiTy-
Yae Mpou30iIeT onTMOKa Ha 3Tare KOMITHIISIUH;

template <typename T1l, typename T2>

T1 Max(T1 A , T1 B)

{ return A > B ? A : B; }

// OWWBKA! cnucok napameTpoB AOJIKEH BKAWYATb T2 Kak napameTp Tuna

Ecnu B TekcTe mporpaMMbl €CTh OMHMCaHUE OOBIYHOW (PYHKIUH W abJIoHa C OAHUM U TEM Ke
MMEHEM, TO IPUOPHUTET UMeeT OObIYHAsT (GYHKIUS (TIepeorpeensieT MadioH).
Hanpumep, mycTs B TeKCTEe IPOrpaMMbl HIMEIOTCS CIEIYIOLINE OTUCAHMUS:

template <typename T>
T sum(T x, Ty)
{ return x+y;}

void sum(char a,char b)
{ cout<<a <<" un "<<b; }

Torna B BbI30BE € MapaMeTpaMM, UMEIOIUMH THII char, HCIOIb3yeTcst OObIYHas (HYHKLHMS sum.
JJis Bcex Ipyrux THIOB MapaMeTpoB (hYHKIUS CO37aeTcs 1Mo MIalJIoHy:

sum('x','y"'); //Bbi3biBaeTcA o6biMHAA QyHKLUA
z=sum(5,6); //co3paeTca ¢yHKUMA NO WabnoHy

7.11. Yka3zareapb Ha QYHKUHUIO

OyHKIMs UMeeT QU3NIECKOe MECTOPACHONIOKEHHE B MaMsTH, aJipec Havaja KOTOPOro WHaue
Ha3bIBACTCS MOYKA 6X004.

Nmst ynxum 6e3 ckoOOK M apamMeTpoB SIBISETCS yKa3aTeleM-KOHCTaHTOM Ha (yHKIHIO. 3Ha-
YEHHEM €r0 CITYXKHT aJipec pa3MelieHus] QyHKIUU B TAMSTH (TOYKa BXO/IA).

Mo>KHO TPOBECTH aHAJIIOTHIO C MACCHBOM: MM MaccHBa — aJpec Havyajla MacCHBa, KOTOPBIN AB-
JISIETCSI KOHCTaHTOM.

Hanpumep, ecriu umeetcst GyHKITHUS

int think(char);

T0 think — agpec 3Toit QyHKITMN B TaMATH.

OT0 3HaUeHHE apeca MOXKET ObITh MPUCBOCHO HEKOTOPOMY YKa3aTelllo, U 3aTeM yXKe 3TOT HO-
BBII yKa3aTelb MOKHO MPUMEHSTH ISl BBI30Ba (DYHKIINH.

VYkazaTenb Ha QyHKIHIO ONpeNeNseTcs CIEeAYOMNUM 00pa3oM:

TUN_¢yHKkumn (*uma_ykasaTtensa) (cneundvkaumsa_napameTpos);
CrnenyeT 3HaTh, 4TO TUN (DYHKIMH U CHEIM(UKAIVS TapaMeTpoB (CUTHATYPa) Y OOBSBISEMOTO
yKazareisi 1 OpUTHHAIBHON (PYHKIIUHU JIOJDKHBI COBIIAIATh

Hanpuwmep, s ¢pynkiun think(), onMcanHON BbIIIe, TTOJ0HIET yKa3aTelb:

int (*funPtr)(char);

34



TakoMy yka3aTelro MOKHO ITPUCBOUTH aipec (yHKIIUH:
funPtr=think;

IIpumeuanune — Ecmu mpuBeJeHHYI0O CHHTaKCHUECKYIO KOHCTPYKIIMIO 3amucaTh 0e3 MEpBBIX KPYTJIBIX CKOOOK,
T. €. B BUze int *funPtr (char);, To mpou3olaeT omMOKa: KOMITIJIITOP BOCHPHMET €€ KaK MPOTOTHUIl HeKOH (DYHKIIMHU C
umeneM funPtr 1 mapamerpom tuma char, BO3Bpallarolell 3HaUCHHE yKa3arelst Tama int *.

MHnmann3npoBaHHbIA yKazaTenb Ha (YyHKIIHMIO MOXKHO TIPUMEHSTH IS BEI30Ba (PYHKITHH:

k=(*funPtr)('*'); //akBuBaneHTHo Bbi30BY k=think('*');
k=funPtr('*'); //BTopoit cnocob6 - Toxe Bb30B k=think('*');

Ilpumep 7.18. Ilycts nMeroTcs ABe PYHKIMH C OAMHAKOBHIMHA CUTHATYPaMHU U THIIAMH Pe3yJib-
taTa. OOBSBUM aHATOTUYHBIN yKa3aTeidb Ha (DYHKIHNIO, KOTOPBIH MOXEM WHUIHUAIN3UPOBATH apecoM
OJTHOM MJIH OpYyrod yHKIUH U 3aT€M HCII0JIb30BaTh AJIsSI BBI30BA!

#include <iostream>
using namespace std;
int sum(int a, int b)

{ return a + b; }
int sub(int a, int b)
{ return a - b; }
void main()

{

//0bbABNeHne yKasaTena Ha OyHKUWUK
int(*funPtr)(int, int);
int a =6, b = 5;

funPtr = sum; //ykasaTenb nojsydaeT 3HaYeHWe agpeca Havana QyHKUuK
// cymmbl

//obpaueHne K sum 4Yyepes ykazaTesb

cout << a << " + " << b << " =" << (*funPtr)(a, b) << "\n";

funPtr = sub; //ykasaTenb nony4aeT 3HadeHue agpeca Havana OyHKUUU
//pa3HocTun

//obpaueHne K sub 4yepes ykazaTenb

cout << a << " - "< b << " =" << funPtr(a, b) << "\n";

system("pause");

VYkazarenu Ha GYHKIUH UCTIOJIB3YIOTCS B OCHOBHOM /ISl PELLICHUS IBYX 3a/1a4:

e niepeaya agpeca QyHKIHUU BHYTPb Ipyroi (yHKINHU B KaUeCTBE apryMEHTa,

® CO37aHME MacCcHUBa yKaszaresied Ha (GYHKIUH IJIs1 peau3alui MEHIO.

B kxadecTBe nmpumepa perieHus IepBOd U3 3THX 3aad pacCMOTPUM (QYHKLHUIO pacdeTra onpese-
JICHHOT'O MHTErpasia, mapaMeTpoM KOTOPOH SIBIISIETCS HEKOTOpas MaTeMaTryeckas QyHKIIUSI.

Ilpumep 7.19. Pacuem onpedenennoco unmeepana. MoXHO MHTEPIPETUPOBATh 3HAYEHHUE OII-

b

pEeleIeHHOTO MHTEerpaia J. f (X)dX na uaTepBase ot a g0 b kak miIowAAk KPUBOJIMHENHOM Tpanenuu
a

noj rpaduxom pyukuuu f(X) (Ha pucynke 7.9 310 (urypa, 3akparnieHHast CEpbIM [BETOM).

Jliis TOro 4ToOBI MOJACYUTATH DTy ILIOIIAb, Pa300beM MHTEpBAI [@, b] Ha paBHBIE HEOOIbBIIHE
OPOMEXYTKH JUTHHOH h (uem MensbIie OyzmeT h, TeM TouHee paccYMTaHO 3HAa4YeHHE TuTomaan). s se-
BOW T'paHMIBI TAKOTO WHTEpBaja BhMHCIUM 3HaueHue Qynkuuu f(Xj) — 310 Oyaer BbicoTa mpsiMo-
yroipHuKa. TakuM o0pa3zoM, IpsAMOyroiabHUK BeicoTol f(Xj) m mmpuHOi h neBoii BepxHeil BepIInHOM
aexut Ha rpaduke Gynkuuu f(X). Thiomans IpaMOYroJbHAKA MOJACUYUTATH JICTKO — 3TO MPOU3BEICHUE
ero cropor: f(x;)*h. A mnomanp KpUBOIMHEHHON Tpanenuy MPUOIU3UTEIBHO PaBHA CyMME TUIOLIA IeH
PSAMOYTOJIEHUKOB:

bff(x)dXsz(xi)-h

35



~_f(x)

a h b X
Pucynok 7.9 — I'padpuyeckasi HHTeprnpeTaus pacyeTa onpeaeieHHOr0 HHTerpajia

[Tpuuem, yem MeHblIe OyneT mar pasoueHus h (Wiu OoJiblie YUCIO HHTEPBAJIOB pa3OUCHUS),
TeM OoJbIIe CyMMa IIIOIIAIeH MPSIMOYTOJIBHUKOB OYAeT MPHOIMKATHCS K HCTHHHOMY 3HAYEHHIO MH-
Terpana.

Crnenyromast GyHKIHUSI peau3yeT pacdeT MPUOIH3UTENILHOIO 3HAUCHHSI HHTETpajia 3TUM METO-
JIOM:

//a n b - npepensl MHTerpupoBaHusa

//n - 4ncno uWHTepBanoB pa3bueHus

// pf - ykasaTenb Ha MNoOAbIHTErpasbHyl ¢QYHKLMIO

double integral(double a, double b, int n, double(*pf)(double))

{
double s=0, h=(b-a)/n; //h- wupuHa nHTepsana
for(double x=a; x<b+h; x+=h)
s+=pf(x)*h;
return s;
}

Jnst Toro uToOb (GyHKIMS OblIa YHUBEPCAIBLHON M TOJAMIIACH Ul pacyeTa MHTerpajia pasind-
HBIX MaTeMaTHYeCKUX (pyHKIMiA, B KauecTBe mapamerpa (pyHKIUH UCIIOIb30BaH yKa3aTelb Ha (QyHK-
uio pf.

OToMy yKa3aTeJio P BEI30BE MOYKHO PUCBOUTH ajipec Jt000i GpyHKIMU, KOTOpas MPUHAMAET
apryment tuma double m Bo3Bpamaer pesynstar Tuma double. Ilom 3T0 ompeneneHue MOAXOIUT
OOJIBIIMHCTBO MaTeMaTHUECKNX (QYHKIMH cTaHAApTHON OMOIMOTEKH (CHHYC, KOCHHYC, SKCIIOHEHTa,
TaHTEHC U TIp.).

b4
Hanpumep, BbI30B (PyHKIUK IJIS pacdeTa MHTErpaia oT CUHYCa '[ Sin(x)dx 6yxer BHITIANETH B
0
¢byHkIuy main() Tak

cout<<"MHTerpan cuHyca ot © go Mu= " <<integral(®.,3.1415,40,sin)<<"\n";

Ilpumep 7.20. Maccus ykazameneu na @yHxkyuu. PaccMOTpUM Tenepb BTOPYIO M3 THITHUHBIX
3a7a4, B KOTOPBIX HCIIOMB3YIOTCS YKa3aTeNIM Ha PYHKIMU: PeaM3aiisi MCHIO C UCTIOJIb30BAaHUEM Mac-
CHBa yKa3zaTeJnel Ha (yHKIIH.

[ycTs ecTh psix GyHKINH ¢ OTMHAKOBBIM THIIOM U HA0OPOM IMapaMeTpOB:

void vvod(void)

{
cout<<"BBoa paHHbIx\n";
}
void udal(void)
{
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cout<<"YpaneHue paHHbix\n";

}

void prosmotr(void)

{
cout<<"MpocmMoTp AaHHbIX\Nn";

}

void quit(void)

{
cout<<"KoHel, paboTbi\n";
system("pause");
exit(9);

}

OO0BsBIM MacCUB yKa3zaTelneil Ha (hyHKITHH:
void(*funptr[4])(void)={vvod,udal,prosmotr,quit};

MaccuB nmeet ums funptr ¥ COCTOUT U3 YETHIPEX MEMEHTOB. Kax/Iblii 2JIeMEHT MacCHBa SIBIIS-
eTCs yKazarejeM Ha (QYHKIUIO, KOTOpas He UMeeT napaMeTpoB (Turl void) U He Bo3BpallaeT pe3ybTa-
Ta. B KauecTBe MHULIMATM3UPYIOIINUX 3HAYCHHUN JIJIS JIEMEHTOB MAacCHBa HMCIIOJIb30BaHbl TOYKH BXOJIa
HAIIUX OJJHOTHITHBIX (DYHKIIHH.

Yto6bI 0OPATHTHCS K i-My DJIEMEHTY MacCHBa, HY)KHO HAITUCAThH BBI30B:

(*funptr[i])();
WA
funptr[i]();

B mporiecce paboTel mporpamMmbl OyJieM 3amlpaiiuBaTh BEIOOD MONIB30BATENsI U BBI3BIBATH COOT-
BETCTBYIOLLYIO (DYHKLHUIO U3 MAacCHBA:

int answ;
do

{

answ=menu(); //nonyyexHue Bbibopa Mosib30BaTeNA
funptr[answ-1](); //Bbi30B cooTBeTCTBYHUWEH (YyHKLUM

}

while (true); //6ecKOHeYHb1 UMKA - BbIXod Mo exit

31ech MCHONB3yeTcsl elle OJHa BCIoMorarenbHas (PyHKIHMS — BBOJ BBIOOpA IOJIB30BATEIN
OyHKIMS pacrieyaTbiBaeT MEHIO M IPUHUMAET OT IMoJb3oBatelis yncio ot 1 go 4. Ecnu ke monb3oBa-
TeNb OMMOCS B BBIOOPE, TO BHIBOJUTCS COOTBETCTBYIOIIEE COOOLIEHHE M OISATH ITOBTOPSIETCS BBOJ.
Takum oOpaszoM, QyHknus menu() obecrieuuBaeT BO3BpaT KOPPEKTHOTO 3HAUEHUS IS OOpaIleHus K
MaccHBY (Bo3BpamiaeT 4ucio ot 1 110 4):

int menu(void)

{
setlocale(LC_ALL, "rus");
int answer;

do

{
cout << "1 - BBoa\n";
cout << "2 - YpaneHue\n";
cout << "3 - MpocmoTp\n";
cout << "4 - Bbixog\n";

cout << "Baw BbliGOp: ";
cin >> answer;
if (answer<l || answer>4)

cout << "HeepHbii BbiGOp!\n";

37



} while (answer<l || answer>4);
return answer;

TakuMm 00pazoM, UCTIONIB30BAHNE MAacCHBa yKaszareled Ha (DYHKIMH MO3BOJSET M30eXaTh HC-
MOJIb30BaHUs B IPOTPaMMe OIepaTopa BeIOOpa MK BETBICHUS U YIPOCTUTH KOJ.

3agaun

3agauya 7.1. Hammucatp yHKIIHIO, KOTOpasi BO3BpAIIAET UCTHHY, €CIIH €€ apryMEHT — IPOCTOE
EeJI0e YHCIIO0, U JIOKb, €CITH He pocToe. [IpocToe Yrceio — 3To Yuciio, KOTOpoe JACIHUTCS TOJNBKO Ha 1 1
Hacebs(2,3,5,7, 11 uT. n.).

3agaua 7.2. Hamucats ¢yHknuio frame, kotopasi BBIBOIUT Ha dKpaH paMKy. B kauecTBe mapa-
METPOB (PYHKIIMHU JOKHBI MTEPEIaBaThCS KOOPIUHATHI JICBOTO BEPXHETO yIJia U pa3Mep pPaMKH.

3anaya 7.3. Hammmmre GyHKIMIO, KOTOpas MPUHAMAET II€I0€ YUCIO M BO3BPAIIACT KOJINIECT-
BO mU(p B YMCIIE€ U TMPOIIEHT YETHBIX mUDp.

3agaya 7.4. OnHomepHBIH MaccuB u3 10 271€MEHTOB HHAIIMATH3UPOBATH CITyYaHBIMHU YHCIIaAMU
oT —9 1o 9. BeiBecTH HCXOIHBIM MaccuB Ha KOHCOJb. [IoMEHsATh MecTaMM NEPBBIA OTPHULATENBHBII
9JIEMEHT U TOCIIEIHUI MOJOXKUTENbHBIN. [IpeoOpa3zoBaHHbIIl MaCCHB TaKKe BBIBECTH Ha KOHCOJb. [1pn
paboTe ¢ MacCHBOM ClieyeT MCIOIB30BaTh TOJNBKO ykazarenu. OQopMUTh B BHIE OTAECIBHBIX (YHK-
U MHALOUAIA3AIHAI0 MAacCUBa; BBIBOJ HA KOHCOJIb; IIOWCK MEPBOTO OTPHULATENBHOTO; MOCIETHETO
HOJIO’KUTENILHOT0; 0OMEH MECTaMHU JIBYX JIEMEHTOB MacCHBa.

3agaya 7.5. OmucaTth (PyHKIIMIO ONpeieieHns MAaKCHUMAIBHOTO 2JIEMEHTa B OJJHOMEPHOM Mac-
cuBe. C MOMOIIBIO 3TOH (PYHKIIMK HAUTH MaKCHMYyM B KaXIOH CTPOKE ABYMEPHOTO MacCHBA M BBIBEC-
TH 3TH MaKCUMYMBI Ha KOHCOJb. Takke ¢ TOMOLIBIO 3TOM (DYHKIMK HAWTH MaKCHUMAaJIbHBIH 3JIEMEHT
BO BCEM JIBYMEPHOM MacCHBE.

,Z]Jlﬂ CamocmosamelbHoco peerust

3agaya 7.6. Hamummre QyHKIUIO onpeaeneHns: CyMMBI 3JIEMEHTOB OHOMEPHOTO MacCHBa I1e-
JIBIX YKCEIL.

3agauva 7.7. Hanmucath QyHKIMIO, KOTOpasi MOJMy4aeT OLEHKY cTyAeHTa no 100-0amnbHOi cuc-
TEME U BO3BpaLIAeT SKBUBAIEHT B 5-0ayibHON cucteMme. [lpu 3TOM eciam MOCTYNHIIO YMCIIO B Iuara-
3oHe 90-100, To BO3BpaInaeT 5, s uncen B npeaenax 70—89 — Bo3eparaet 4, s Auanasona 50-69 —
pesynbraTr 3. Ecnm onenka menee 50, To Bo3Bpamaer 2. C nomouipio (GyHKIMH TpeoOpa3oBaTh U3
100-6annpHOM cUCTEMBI B 5-0aJUIbHYIO OLEHKH 8 CTyAeHTOB. OLIEHKH BBOAUTH C KJIABUATYPHI WM Ie-
HEPUPOBATh CITyYailHBIM 00pa3oM.

3agayva 7.8. Hanmcats QyHKIMIO, KOTOpast BBIYACIAET 00BbEM U IUIOIIAAb IOBEPXHOCTH Hapa-
JeNIenuIe1a.

3agaua 7.9. Hanmcath ¢yHKIMIO, KOTOpas B IByMEPHOM MAaCCHBE BEIIECTBEHHBIX YHCENl MEHSET
3HAK JJIEMEHTOB HEKOTOPOTO CTOJIOIA HA TPOTUBOIOJIOXKHBIN (HOMEp CTOJOIA TiepeiaBaTh B KAYeCTBE
napametpa). Mcnonp3oBaTh (PyHKIMIO 1T IPEOOpa30BaHUsST MATPUIIBI pazMepoM 4x5. BrImoaHuTh 1Ba
BapHUaHTa Takoi (YHKIIUK: a) GYHKIHUS, MPeIHA3HAYCHHAS I MACCHBOB C YMCJIOM CTOJIOLIOB, PAaBHBIM
5; 0) yHuBepcaibHas (yHKIIHSA, KOTOPYIO MOYKHO MCIIOJIb30BaTh IPH JIFOOOM YHUCIIE CTPOK M CTOJIOIIOB.

Pexypcus

3agayva 7.10. @yHKIus MoiTyyaeT B KauyecTBE NapaMeTpoB ABa Lenbix yncia A u B. OHa BbIBO-
JUT Bce yucna oT A 1o B B mopsiake Bo3pactanus, eciu A < B, unu B nopsake yObIBaHHS B IPOTUB-
HOM ciy4ae. Hanpumep, BBoa: 5 1, BeiBoa: 5432 1.
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3apaua 7.11. OyHKIMA TOyYaeT Ha BXO [IEII0C YHCIIO N M BBIIACT true, eciy N SBJISETCS TOY-

HOH CTeneHbIo NBOWKH, U false — B mporuBHOM citydae. Onepannio BO3BEICHUS B CTEIICHb HEIB3sI HUC-
[10JIB30BATh.

3agava 7.12. OyHKIMS BEUKCIAET CyMMY LH(]p LEeT0ro Yrcia, KOTOpoe OHA MOTyvaeT B Kaue-
cTBe napameTpa. Henb3s Mcnonb30BaTh MaCCUBBI U LIUKJIBL.

3agaua 7.13. BeiBectu nudpsl uncia cieBa HampaBo. Hampumep, BBox: 179, BeiBom: 1 7 9.
Henb3st ucnonb30BaTh MACCHUBBI U IIUKJTHI.

ﬂﬂ}l CamocmosamelbHoco peerust

3agaya 7.14. /Ing Berumcnenns HamOombinero obmero aenutens (HOJ[) aByx uumcem MoxHO
UCIIOJIb30BaTh AITOPUTM EBKIHIA:

/ HOO ( a-b , b ) echm a > b
HOA (a,b) = < a a
\ HOOQ ( a , b-a ) a<b

1}
(on

CrioBamu 3TOT PEKYPCHBHBIN alITOPUTM MOXKHO BBIPA3HTh CIICAYIOMIAM 00pa3oM: ISl TOTO YTO-
6b1 Haiitu HOJI nByx umcen a u b, Heobxomumo cpaBuuth uncia a u b. Eciu @ = b, To HOJI pasen a.
Ecnu ke 0jHO U3 uucen OOJbIiIe IPyroro, TO HY)KHO U3 OOJBIIEr0 BBIYECTh MEHbIIIEE, U MOBTOPHO
IIPUMEHUTH BBILIEU3JIOKEHHBIN aJrOPUTM K Pa3HOCTH U MeHbIeMy U3 uucell. [Iponecc 3aBepiaercs,
Korga 4ucjia CTaHOBATCS paBHBIMU.

PeanmzoBare anroputm EBknmma amnst omnpeneneHus HauOONBIIETO OOIIETO JENUTENS ABYX Ile-
JIBIX YHCEIL.

3agaya 7.15. ®yHkuus nojyyaeT Ha BXOJ] HATypaibHOE YUCiI0 N. BEIBECTH BCE IeNbIe YnCIa OT
1 mo n.

3agaya 7.16. /laHOo ci1OBO, cocTosIee TONBKO U3 CTPOYHBIX JATHHCKHUX OyKB. [IpoBepuTs, sB-
JII€TCS JIU 3TO CIIOBO nanuHAapoMoM. BeiBectu Yes wiu No. Hanpumep:

BBox: radar BriBoa: Yes

BBox: yes BeiBoa: No

3agauva 7.17. Hanmucats peKypcuBHYIO (DYHKIIMIO COPTUPOBKH METOJIOM BBIOODA.

3agauva 7.18. Hanmcaths pekypcuBHYIO (GYHKLUIO, KOTOpasi IPUHUMAET IByMEPHBIM MacCHB I1e-
JIBIX YHMCEJN U KOJIMYECTBO CABHUIOB U BBIIOJIHAET KPYTOBOH CABUT MACCHBA BIPABO.

Hampumep:

Jan maccus: CrBuraeM Ha TpH BIIPaABO:
4567 5674
1241 2411
4569 5694

Hepezpy3ka u wabnonst

3agayva 7.19. Hanumute neperpyxeHHyto GyHKIUIO myArea, KOTOpasi BBIYUCIISET IUIOMAAb.
e KBasparta (OIUH MapaMeTp);
® NIPSIMOYTOJIbHUKA (JBa MapamMeTpa).

3agaua 7.20. Hanvcath QyHKIHMIO, KOTOpast MEHSET MOPSJIOK 3JIEMEHTOB MepeiaBaeMoro Mac-

cuBa Ha oOpatHbIi. BHyTpy QyHKIIMHK 3anpelieHO UCIOb30BaTh BCIIOMOTATEIbHbIN MaccuB. Mcolib-
30BaTh MIA0JIOH IS peasin3alui PYHKIHUN, padOTaIONIUX C Pa3IMYHBIMU THITAMUA MacCHBOB.
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3agaua 7.21. Hanucath neperpykeHHYO (QYHKIHIO mySum Ui peaaru3aliii pa3IndHbIX CII0-
CO0OB CIJIO’KEHHS APOOHBIX YUCE:

® CJIOCEHUS IECATUYHBIX Ipobel (¢ GPUKCHPOBaHHON TOUKOM);

® CJIO’KCHUS HATypaIIbHBIX JPOOeEH.

3agaua 7.22. Hanumure QyHKIUIO, KOTOpas MPHHAMAET MAcCUB U KOJMYECTBO 3JIEMEHTOB U
BO3BpaIllaeT cpegHee apu(METHIEeCKOe BCEX 3JEMEHTOB MaccuBa. Vlcrmomb3yiiTe maOiioH, YTOOBI
obOecrnieunTh paboTy Kak C IENIBIMH, TaK M C BCIICCTBCHHBIMU MAacCHBaMHU. AHAJIOTHMYHO HAIHUIINATE
(YHKIIHMIO IS IeYaTH MAaCCHBOB Pa3HBIX THUIIOB.

ﬂﬂ}l camocmosmelbHoco peerust

3agaua 7.23. Hanumure QyHKIMIO «YIUIOTHEHHs» MaccuBa. Peanu3yiTe BO3MOXKHOCTH HC-
NI0JIb30BaHUs 3TON (PYHKIMU IS Pa3IUYHBIX THIIOB MAacCHBOB. [ LIEbIX M BEIECTBEHHBIX MacCH-
BOB 3Ta (YHKIUS YAaJseT Bce HyNHU, CIBUTasl JaHHBIE BIeBO. OCBOOOIUBIIMECS CIIPaBa IIEMEHTHI 3a-
nonusores 3HadeHneM 0. s CHMBOJIBHBIX MAacCHUBOB (DYHKLUS yAaIsSeT Bce MPOOEINbI, JOMOIHSSL
mpoOesIamMu cIpaBa.

3agaua 7.24. PeanuzoBatek 3 QyHKIMHU, KaXxaas U3 KOTOPHIX MPUHUMAET BELICCTBEHHOE YHCIIO
Y BO3BpAILlaeT BEIIECTBEHHOE YMCiO0. [lepBas (yHKUUS BBIYMCISIET KBAAPATHBIA KOPEHb 4HCIA, BTO-
pas — Ky0 9ucia, TpeThsl — CHHYC 4ncia. B rmaBHOM (yHKIMH CO3/IaliTe MacCHB M3 3 yKaszaresei Ha
otH pyHkumu. JJoGaBbTe MEHIO, B KOTOPOM I0JIL30BATENb MOXKET BEHIOPATH jKelaeMyto onepanuio. Ha-
MUIIATE TpoTrpaMMmy 0e3 NCIoIb30BaHus onepaTopos if u switch.

3agaua 7.25. Hamumunte 2 QyHKIMH, KaXIas U3 KOTOPBIX NMPHUHUMAET BEHISCTBCHHBIN Mapa-
METp U BO3BPAIIAET BENICCTBEHHOE 3HauYeHHe. [1ycTh mepBas QyHKIUS BHIUMCIACT Y = X°, a BTOpas —
Yy =X -2+ 4, rue X — BXOJHOI mapameTp, Y — BO3BpalaeMoe 3HaueHre. 3aTeM HanumuTe (QpyHKIHo,
KOTOpasi MPUHUMAET yKa3aTellb Ha OJHY M3 3THX (DYHKIIHH, a TaxKe quana3oH 3HaueHuit (ot a 1o b) u
BBIBOJHUT Ha 3KpaH 10 Todek (KOOpIMHATHI X M Y) JUIS 3TOTO Auana3oHa. Hammmmre MeHio, KOTOpoe
WITIOCTPUPYET paboTy 3THX (PyHKIHH.

TEMA 8. IMHAMMAWUYECKOE YIIPABJIEHUE TAMSTBIO
8.1. Buabl naMaTu

B mpouenypHbIx sfi3pIkax mporpamMMupoBanus (Takux, kak C, ®@optpan, Ilackans, u T. 1.) cy-
IIECTBYIOT TPU BUJAA MaMSATH: CTaTHUYECKas, CTeKoBas U AuHamuueckas. Koneuno, ¢ pusndeckoit Tou-
KU 3pCHHS HUKAKUX Pa3lWYHBIX BUAOB MAMITH HET: ONepaTuBHAas MaMATh — 3TO MacCHB OalTOB, KaX-
JBIH OaliT UMeeT ajpec, HauMHas ¢ HyJs. Korma roBopurcst o BHax MamsiTd, IMEIOTCS B BULY CIIOCO-
Obl opraHu3alui padoOThl C Hell, BKIIIOYasi BBICICHUE W OCBOOOMKICHUE MaMSITH, 8 TaKKE METOJbI
JOCTyTA.

Cmamuueckas namsamo

Cratuyeckasi MaMsTh BBIICISETCS elle 10 Hayaina paboThl IPOrpaMMbl — Ha CTAAWH KOMITUIIS-
i U cOopku. CTaTHYeCKHe MepeMEHHbIe MMEIOT (DMKCHPOBAHHBIM aJpec, W3BECTHBIN /0 3amycka
HpPOrpaMMbl U HE W3MEHSIOLINICS B mporecce ee paboTel. CTaTHYecKue MEepPEeMEHHBIE CO3AI0TCS U
MHUIHATH3UPYIOTCS 10 BXO/a B (PYHKIMIO Main, ¢ KOTOPOH HAYMHAETCS BBIMOJIHEHUE TIPOTPAMMBI.

CyIiecTByer J1Ba THIIA CTATHYECKUX TIEPEMEHHBIX:

® r100abHBIC TIEPEMEHHBIC — TO MEPEMEHHbIC, ONpPe/IeICHHbIC BHE QYHKIINIA (B OMHMCAHUH KO-
TOPBIX OTCYTCTBYET CJI0BO Static);

® COOCTBEHHO CTAaTHYECKUE TIEPEMEHHBIE — ITO MEPEMEHHbIE, B OMHMCAHUH KOTOPBIX MPUCYTCT-
BYET CJI0BO StatiC (OHH MOTYT OBITh KaK JIOKAJTbHBIMHU, TAK M TII00aIbHBIMH).
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CmEKOGa}l, ujiu J10OKdJibHax, namambos

JlokanbHbIE, WIN CTEKOBBIC, TIEPEMEHHBIC — 3TO IIEPEMCHHBIC, ONMCAHHBIE BHYTPU (DYHKIUH.
[TamATh A1 TAKMX NEPEMEHHBIX BBIACIACTCS B allllapaTHOM CTEKE B MOMEHT BXOJA B (DYHKIHIO HIIH
0510k 1 0cBOOOXKAAaeTCS B MOMEHT BBIXOAa U3 QYHKIMH WK OJOKa.

Hcnonp3oBaHue JOKaJIbHBIX IEPEMEHHBIX 00ECIIEUNBACT HAJECKHOCTh PA0OTHI MPOTPAMMBI, MO-
CKOJIbKY M3MEHHTH TAKyIO IIEPEMEHHYIO0 MOXKHO TOJIBKO BHYTPH OJHON (YHKIMHU. MIX MOXKHO HCTIONB-
30BaTh MPH PEKYPCUBHBIX BBI30BaX (QYHKIINH.

Hepmocrarok nokanabHBIX IEPEMEHHBIX B TOM, YTO MX HEJb3s UCIOJIB30BaTh B KAUYECTBE AAHHBIX,
pasnenseMbIX MeXIy HECKOIbKUMHU (QyHKIHAMHU. K ToMy e pasmep anmapaTHOTo cTeka He OecKoHe-
YeH, CTeK MOJKET B OJIMH MPEKPACHBIH MOMEHT IIePENOIHUTLCS (HAIIpuMep, Ipu TTyOOKo# pekypcun),
YTO MPUBEIET K KaTacTpOPHUECKOMY 3aBEPILICHHUIO porpaMMbl. [103TOMy oKanbHbIE TEpeMEHHbBIE He
JOJDKHBI UMETh OOJIBIIOTO pa3Mepa. B yacTHOCTH, Hellb3sl UCIIOJIB30BaTh OOJBIINE MACCHBBI B KaUecT-
BE JIOKIBHBIX TIEPEMEHHBIX.

ﬂunamultecmm namwsambos, Uild Kyua

Junamuueckas mamsath (heap, Ky4a) BeIIENSITCS MO 3allpOCy IPOrpaMMBbl B IIPOLECCE €€ BbI-
TIOJTHEHMUSL.

ITon nuHAMUYECKYIO MaMsATh OTBOIUTCS MPOCTPAHCTBO BUPTYaIbHOM MaMATH MpPOLECcca MEXKIY
CTaTUYECKOM MaMAThIO U cTeKOM. OOBIYHO CTEK PAcIojIaraeTcsl B CTApIINX agpecax BUPTYalbHOM ma-
MSTH U pacTeT B CTOPOHY YMEHbIIEHUS aapecoB. [IporpaMMa 1 KOHCTaHTHbIE JaHHBIE Pa3MEIAlOTCs B
MIIQJIIINX aJipecax, Jajiee paclojiaraloTcsl cTaTudeckue nepeMenHsle. [IpocTpaHcTBo BhIlIe cTaTHye-
CKUX MEPEMEHHBIX U HIXKE CTeKa 3aHUMAaeT IMHAMUYecKas maMsaTh (pucyHok 8.1).

anpec COJICPIKHMOE TIaMSTH
0
4 KO/l IPOTPaMMBI 1 IaHHBIE,

3alIMIICHHBIC OT U3MCHCHUA

CTaTHYECKHE ePEMEHHBIE TPOTPAMMBI

JUHAMHUYCCKas MaMsaThb

max.
anapec CTCK T
PI/ICyHOK 8.1 — Pacnpeneneﬂne OﬂepaTl/lBHOﬁ naMsAATH KOMIIBIOTEPAa MEKAY BUAAMU MAMATH

CtpyKTypa TMHAMHYECKOU MaMAITH aBTOMATHYECKHU MMOIECPKUBACTCSI UCTIOTHSIONIEH CHCTEMOMN
s3pika C mnmu C++. JluHaMu4eckasi maMsaTh COCTOUT M3 3aXBaUCHHBIX U CBOOOJHBIX CETMEHTOB, KaX-
JIOMY U3 KOTOPBIX MPEALIECTBYET OnuUcaTellb cerMeHTa. [Ipu BBIONIHEHUH 3allpoca Ha 3aXBaT NaMsITH
WCTIONHSIONIAS CHCTEMA TPOU3BOIUT TIOUCK CBOOOJHOTO CETMEHTA JOCTATOYHOTO pa3Mepa U 3aXBaThl-
BacT B HEM OTPe30K TpeOyemoil jmuHbl. [Ipr 0CBOOOXKIECHUM CErMEHTa MaMsITH OH MOMEYaeTCs Kak
CBOOOIHBIH, TPH HEOOXOAMMOCTH HECKOJIBKO TOPSIT UIYIIUX CBOOOIHBIX CErMEHTOB OObEIMHSIFOTCS.

Ecnu yxe He uCcTonb3yeMblid CETMEHT MaMATH TaK U OCTAJICS OMEUYEH, KaK 3aHATHIH, TO MOXKET
BOBHHKHYTH «yTeuka mamstu». [1oaToMy pekoMeHAyeTcs B KOHIE IMPOrpaMMbl BCETIa OCBOOOXKIATH
WCIIOJIb30BAHHYIO TaMSITh.

8.2. ®ynkuuu s3bika C 111 padoThl ¢ THHAMUYECKOH NaMsIThIO

B s3bike C aist 3axBaTa M OCBOOOXKICHUS AMHAMUYECKOIN MaMSATH MPUMEHSIFOTCS CTaH/IapTHHIC
¢ynkun malloc u free, onrcanust UX TPOTOTHIIOB COJIEPKATCS B CTAHAAPTHOM 3aroJIOBOYHOM (aiine
stdlib.h (8 Visual Studio moxgkirouaercs aBromarnuecku). Mmst malloc siBisieTcsi COKpaiieHUEM OT
memory allocate — 3axBat namsrtu. [IpoTOTHITBI THX QYHKIUIA BBITISIAT CICAYIOUIMM 00pa3oM:

void *malloc(unsigned int n); //3axBaTWTb y4acTOK NaMATWM pa3mMepoM n 6anT
void free(void *p); // OcBoboguTb y4acTOK MaMsATM C afpecoMm p

41



Oyukmus malloc Bo3epamaer afpec 3axBaueHHOro ydactka mamsatd wid NULL B ciydae He-
ynauu (Korja HeT CBOOOHOrO y4acTKa JIOCTaTOYHO Ooubiioro pasMepa). Oynkuus free ocBoboxmaeT
YYaCTOK IMaMATH C 3aJaHHBIM a/IPECOM.

Hns 3amanus agpeca Wcmonp3yercs ykasatenb oOmiero Tuma void*. Ilocie Be3oBa (GyHKIHH
malloc ero HeoOX0MMO NMPUBECTH K yKa3aTelt0 Ha KOHKPETHBIH THII, HCIIOJIB3Ys ONIEPAIIHIO TIPUBEIC-
HUsl Tuna. Hanpumep, B cienyromneM MpuMepe 3aXBaThIBAETCS YUaCTOK JHHAMHUUYECKOW MaMATH pas-
mepom B 4000 GaiiToB, ero ajpec mpucBanBaeTcs ykazarenro Ha MaccuB u3 1000 menbix gucen:

int *ptr; // YKasaTenb Ha MaccuB LenblX 4ducen

ptr = (int *)malloc(1000 * sizeof(int));

Bripaxkenne B aprymente ¢ynkuum malloc pasHo 4000, mockonbKy pa3Mep LENOro 4Hcia
sizeof(int) paBeH ueTbipem Oaiitam. [[nsa mpeoOpa3oBaHus yKa3aTens UCHONb3YEeTCs ONepalusl MpH-
BeneHus tuna (int *) ot ykaszaresns 0000IEHHOTO TUTIA K YKA3aTeII0 Ha 1IEJI0€ YHCIIO.

Oynknmio free() Hy’)KHO HCIIONIB30BaTh TOIBKO C TEM yKa3aTelleM, KOTOPBIi OBLI MCIIOIb30BaH
JUIS €€ BBIICIICHNUS:

free(ptr);

Ilpumep 8.1. Y monp30BaTels 3ampainBacTCs pa3Mep MaccuBa, a 3aT€M BBIACISCTCS MaMATh
HYXXHOIr'o pasmepa. B OTY NaMATh BBOAATCA 3HAYCHUA JICMCHTOB MAaCCHUBA, a 3aTCM BBCI[CHHbIﬁ Mac-
CHB pacriedaThIBaeTcs (IIpeAroaaraeTcs KaKkas-To JajbHeias pabora ¢ 9TUM MacCHBOM, Harpumep,
COpPTHPOBKA):

#include <iostream>
using namespace std;
void main()
{
setlocale(LC_ALL,"rus");
int n, *ptr;
cout<<"BBeauTte pasmep maccuBa: ";
cin>>n;
ptr=(int*)malloc(n*sizeof(int)); //AMHaMu4.BblgeNeHNE NAMATU U3 KYy4M
int *tempPtr;
tempPtr=ptr; //BcnomoraTtenbHbil ykasaTenb ANA ABUXEHUA MO MacCCUBY
cout<<"Tenepb BBeguTe 3neMeHTb MaccuBa:\n";
for(int i=0; i<n; i++,tempPtr++)
cin>>*tempPtr;
cout<<"Mony4yeH maccus:\n";
tempPtr=ptr; //onAaTb BCNomMOraTe/ibHbIM yKa3aTenb B Havyano
for(int i=0;i<n; i++,tempPtr++)
cout<<*tempPtr<<"\t";
cout<<endl;
free(ptr); //ocBoboxaeHue namATH
system("pause");

8.3. Onepauuu s3pika C++ 1J19 paGoThl ¢ IMHAMHYECKOI NaMATBIO

B si3pike C++ uis 3axBata U OCBOOOXKICHHS JUHAMHYCCKON MaMSTH UCIIONB3YIOTCS OTepaIiin
new u delete. OHu sBISAIOTCS YacThio si3bika C++, B oTamyme ot ¢pynkuuidi malloc u free, Bxonsmux B
O0ubnroTexy cTaHaapTHHIX GYHKIUH s3bIKa C.

[ycrte T — Hekotopsrit Tun si3bika C nm C++, p — ykazarens Ha o0bekT Tuna T. Torna mis 3a-
XBaTa MaMATH pa3MepoM B OJIMH 3JIEMEHT THTIa T UCIIONIB3yeTCsl omeparus New:

T *p;
p = new T;
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Hanpumep, s 3axBata BOCKME 0aiiTOB IO BelecTBeHHoe uncio Tuma double ucmomnssyercs
¢parmMeHT Koza:

double *p;
p = new double;

Ecnu Hy)XKHOE KOJHYECTBO MaMSTH BBUICIHTh HE YAAJOCh, TO PE3YJIbTAT ONEpPAIMU — YKa3aTellb
NULL.

ITpu KCmoMB30BaHUHU NEW, B OTIHYKE OT malloc, He HY)KHO TPUBOJNTE YKa3aTellb OT Thma Void™
K HY)KHOMY THUITy: OIepallyisi new BO3BpalllacT yKa3arenb Ha TpeOyembliii Turl. CpaBHUTE /1Ba SKBUBA-
neHTHBIX (parmenta Ha C u C++ (Tabnuma 8.1).

Tabnuma 8.1 — CpaBHeHHe KoO/1a BblIeJIeHUsl AUHAMHYeCKOi naMsATH B s3bIkax C u C++

Brigenenne namaru B s3bike C Brigenenne naMatu B si3pike C++

double *p; double *p;
p = (double*) malloc(sizeof(double)); p = new double;

Koneuno, BTopoii (pparMeHT ropa3ao Kopode 1 HarjIssgHEee.

Omnepanys NEW ymoOHa erre ¥ TeM, YTO MOKHO TPHUCBOWUTH HaYallbHOE 3HAYeHHE 00BEKTY, CO3-
JIAHHOMY B JMHAMHUYECKOW MaMsATH (T. €. BBITOJHUTH MHUITHAIN3ALNI0 00beKTa). [l 3Toro Havyalib-
HOE 3HAYCHUE 3alUCHIBACTCS B KPYIIIBIX CKOOKax TOCie MMEHHU THIIA, CIEAYIONIETO 3a CIIOBOM NEWw.
Hampumep, B mpuBeeHHON HM)KE CTPOKE 3aXBATHIBAETCS MaMSTh IO BEIIECTBEHHOE YUCIIO, KOTOPO-
My MIPHCBAWBAETCS HadajIbHOE 3HaueHue 1.5:

double *p = new double(1.5);
OTOT pparMeHT SKBUBAJICHTEH (PparMeHTy

double *p = new double;
*p = 1.5;

C momo1npio onepanuu NEW MOKHO 3aXBaThIBaTh MaMATh MOJ] MAacCHB 3JIEMEHTOB 3aJIaHHOTO
tumna. J{Jis 5Toro B KBaIpaTHBIX CKOOKaX yKa3bIBAETCS JUIMHA 3aXBaTHIBAEMOTO MacCHBA, KOTOPAs MO-
JKET TIPEJICTABISATHCS JTFOOBIM IEJIOUMCIICHHBIM BhIpaskeHueM. Hampumep, B cremyromem gpparMeHTe B
JIMHAMHYECKOM TMaMsITH 3aXBaThIBACTCSA 00JaCTh JIUIS XPaHCHHS BEIECTBEHHOIO MacCHBa pasmepa M
3JIEMEHTOB:

double *a;
int m = 100;
a = new double[m];

Takyto ¢popMy onepanuy new WHOT/Ia Ha3bIBaIOT BEKTOPHOM.
Omnepanus delete ocBoOOKIaeT MaMsTh, 3aXBaYCHHYIO paHee ¢ MOMOIIIBI0 ornepaiuu New. Ha-
npuMep:

double *p = new double(1.5); // 3axBaT ¥ MHMLMANM3aLMUA

delete p; // OcBoboxaeHue MNamATH

Ecnu nmamsth o MaccuB ObLTa 3axBaveHa C MTOMOIIBIO BEKTOPHON (DOPMBI OIepaIiiy New, TO
JUTSL €€ OCBOOOJXK/ICHUSI CIIEAYET MCIIOIh30BaTh BEKTOPHYIO (hopmy omeparopa delete, B kKoTopoili mocie
cinosa delete 3armuchIBatOTCS MyCThIE KBaIPaTHBIE CKOOKH:

int size=10;
double *a = new double[size]; // 3axBaTbiBaeM Maccup

delete[] a; // OcBoboxmaem MaccuB
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IMpusitHast ocobeHHOCTh oreparopa delete cocTout B TOM, YTO TPU OCBOOOKIACHHH HYJIEBOTO
yKazareisi HI4ero He npoucxoauT. Hampumep, ciaenyromuil parMeHT BIIOJIHE KOPPEKTCH:

double *ptr = 0; // HyneBo#W ykasaTenb
bool b;
if (b) {

ptr = new double[1000];

}
delete[] ptr;

B ykazatens ptr BHauase 3alUChIBACTCS HyJIEBOM aapec. 3aTeM, €ClIU CIpaBeJIMBO HEKOTOPOE
yCJIOBHE, 3aXBaThIBACTCS MaMsTh MOJ MaccUB. TakuM oOpa3oMm, Mpu BhimojHeHHW omeparmu delete
yKazarens Ptr comepskut OO0 HylieBOe 3HaUCHHE, JIMOO0 azpec MaccuBa. B mepBom cirydae omepartop
delete Huuero He menaer, BO BTOPOM OCBOOOXKAACT MaMSTh, 3aHATYIO MAacCHBOM. Takasi TEXHOJIOTHS
MPUMEHSIETCS] TPAKTUYECKH BCEMH MpOorpaMMHCTaMu Ha si3bike C++: Bcerna MHULUANIN3UPOBATh yKa-
3aTeNd Ha TUHAMUYECKYIO MaMsITh HYJICBBIMU 3HAUYCHHSMH M B pe3ylbTaTe HE MMETh HUKAKHX IPO-
0JieM Tipr 0CBOOOXKICHUH TTaMSATH.

[TonbITKa OCBOOOKICHHS HYJIEBOTO yKa3aTels ¢ MOMOIIbI0 cTaHaapTHoW (yHkimu free moxxer
MPUBECTH K aBApUIHOMY 3aBEPIICHUIO MPOTpaMMbl (3TO 3aBHCUT OT HUCHONB3yeMoil C-OMOIUOTEeKH:
HOpMaJibHas paboTa He rapaHTupyercs ctanmapToMm ANSI).

Cremyer y4uTBIBaTbh, YTO HENb3s MPUMEHATH delete K OHOMY M TOMY K€ yKa3aTento Oosee of-
HOT'0 pasa.

[ToaToMy, ecii OCBOOOKIECHHE TTAMSITH MOKET MPOU3BOJUTHCS B Pa3HBIX MECTAaX MPOTPaMMBL,
nocnie onepanuu delete rydrne nmpucBouTs ykazaremto NULL:

delete[] ptr;
ptr=NULL;

Torna, eciu nanee OyaeT MOMBITKa OCBOOOMXKACHUSI MTAMSITH, TO 9TO HE BBI3OBET OIIUOOK.
Ilpumep 8.2. PeanusyeM 3aady MpeabIayIIero NpuMepa ¢ IMOMOILBIO CPEACTB si3bika CH+:

#include <iostream>
using namespace std;
void main()
{
setlocale(LC_ALL,"rus");
int n, *ptr;
cout<<"BBeguTe pasmep maccuBa: ";
cin>>n;
ptr=new int[n]; //muHamuyeckoe BblAeNeHUEe NaMATU U3 Kyuu
int *tempPtr;
tempPtr=ptr; //BcnoMoraTenbHbll ykasaTenb ANA ABUXEHUS MO MacCUBY
cout<<"Tenepb BBeguTe 3neMeHTb MaccuBa:\n";
for(int i=0; i<n; i++,tempPtr++)
cin>>*tempPtr;
cout<<"MonyyeH maccus:\n";
tempPtr=ptr; //onAaTb BCNOMOraTenbHbI yKa3aTelb B Ha4yajo
for(int i=0;i<n; i++,tempPtr++)
cout<<*tempPtr<<"\t";
cout<<endl;
delete[] ptr; //ocBoboxaeHue namaTu
system("pause");
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8.4. MHOFOMeprIe AUHAMHAYECCKHUE MACCUBbI

Hcnonp30Banne MacCUBOB yKasaTeneﬁ Ha yKa3aTeCJIM IMO3BOJIACT CO3JaBaTb MHOT'OMECPHEIC MacC-
CHBBI, pasMeIlas nux B JTHHAMHYECKOM IaMSTH.

Ilpumep 8.3. /[gymepnvlii ounamuveckuti maccus. OpraHu3anysi IByMEPHOTO TWHAMUYECKOTO
MaccHBa MPOU3BOIUTCS B Ba dTarma. CHayana co3/laeTcsi OMHOMEPHBIN MAacCHB yKa3aTeleHl, a 3aTeM
KKIOMY SJIEMEHTY 3TOT'O MacCHBa MPUCBANBAETCS aIPEC OTHOMEPHOTO MAacCHBa (CTPOKH):

int **pArr=new int *[ml]; //co3paHue maccuBa ykKa3aTenei Ha CTPOKM
for(int i=0; i<ml; i++)

pArr[i]=new int[m2]; //pa3meweHue cTpoku (ykasaTesb Ha Hee — B MacCuUB)

CTpyKTypa Takoro MaccuBa Moka3aHa Ha pucyHke 8.3. CiemyeTr OTMEeTHTh, 9YTO CTPOKU HE 00s5-
3aTEeNbHO PACIIONIATAIOTCS B CMEXKHBIX yJacTKaX IMaMsITH, Kak B CIIydae CTATHIECKOTO MacCHBA.

m2

m1 b

1

Pucynok 8.3 — Opranusanusi IByMepHOIro JHHAMHYECKOI0 MacCHBa

OOparieHne K JIEMEHTY TaKOro MaccHBa HUYEM HE OTJIMYACTCS OT MCIIOIB30BAHUS OOBIYHOTO
JBYMEpHOTO MaccuBa. Hampumep, 3amucath B HYJIEBYIO CTPOKY M MepBBIi cronben 3HaueHue 100
MOYKHO TaK:

pArr[0][1]=100;

OcB0OOOX/IeHHE MAMSITH B KOHIIE pabOThl MPOrPaMMBbI JIOJKHO BBIMOTHITHCS B 0OpPATHOM TO-
psJiKe: cHayalla OCBOOOXIAETCS MaMsTh, 3aHUMaeMasi CTPOKaMH ([T JOCTyNa K HEll MCIOIb3YIOTCS
ajipeca B MacCHBE yKa3aTeJieil Ha CTPOKE, 3aTeM YAalsIeTCs CaM MacCUB yKa3aTeliei):

for(int i=0;i<ml;i++)
delete [] pArr[i]; //yBaneHuue i-i cTpokM
delete [] pArr; //yBaneHne maccuBa ykaslaTenen Ha CTPOKM

Huxe IMPUBEACH TCKCT NIPOrpaMMBbl, B KOTOpOﬁ CO31a€TCA ,Z[BYMepHBIfI ,Z[I/IHaMI/ILI€CKI/II‘/JI MacCCHUB.
CHauajia OH BeCh 3aIlOJIHSIETCS HYJIC€BbIMH 3HAYCHUSAMMU. 3arem nepBas CTPOKa 3aIl0JHACTCA HaTypajib-
HBIMH YHCJIaMH OT 1 a0 m2. 3aTeM MaccuB BBIBOAWUTCA Ha 3KpaH. B KOHIEC MMpOTrpaMMbl BBIIIOJIHACTCA
OCBOGO)KI[CHI/Ie naMATu:

#include<iostream>
using namespace std;
void main()

{
setlocale(LC_ALL,"rus");
int ml,m2;
cout<<"BBeguTe 4YUCNO S/IeMEHTOB MO MNepBOMY W3MepeHuw: ";
cin>>ml;
cout<<"BBeguTe 4YUCNO S/IeMEHTOB MO BTOPOMY W3MepeHuw: ";
cin>>m2;

//co3paHne mMaccuBa
int **pArr=new int *[ml];
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for(int i=0; i<ml; i++)

pArr[i]=new int[m2];

//3anonHeHne HynAaMu
for(int i=0;ic<ml;i++)

for(int j=0;j<m2;j++)
pArr[i][j]=0;

//3anonHeHne nepBON CTPOKM
for(int j=0;j<m2;j++)

pArr[@][j]=3+1;

//ne4aTb MaccuBa
cout<<"MonyyeH maccus:\n";
for(int i=0;i<ml;i++)

{

}

for(int j=0;j<m2;j++)

cout<<pArr[i][j]<<"\t";

cout<<"\n";

//yBaneHne maccuBa B nopsake, obpaTHOM CO34aHUK
for(int i=0;i<ml;i++)

delete [] pArr[i];

delete [] pArr;
system("pause");

[Tpumep okHA KOHCOJIH MOCIIE BBIMOJHEHHSI JAHHOM MpOTrpaMMBI MOKa3aH Ha pucyHKe 8.4.

B

BeEenHTE 4YHCAD 3AEMEHTOE
BeenutTe 4MCAD 3AEMEHTOB
nDﬂH'—lEH MACCHE =

1A NpoRDAMEHHA HAMMUTE

DA\ NpoekTt\Debug\NMpoekTh.exe

3 4
0 0] 0]
0] 0] 0]
0 0] 0]

no NepeomMy HivepeHdw: 4 -
no BTOPOMY UIMEPEHHL: &

ANE YN KAABMWY . . -

L e S |

5 6
0] 0]
0] 0]
0] 0]

Pucynok 8.4 — Pe3yabTaT co31aHusi JByMepPHOI0 AMHAMUYECKOr0 MacCHBAa

Ilpumep 8.4. Tpeyzonvnvii ounamuueckuti maccug. CTpyKTypa MaccuBa NOKa3aHa Ha PUCYH-
ke 8.5. CTpoku MaccHBa UMEIOT pa3HylO JUIMHY, HAa4MHas OT 3Ha4eHHs M1, 3ampamBaeMoro y moib-
3oBaTesa. KonndecTBo 371IEMEHTOB B CTPOKE KaXK/bIi pa3 yMeHbIIaeTcs Ha 1.

pPXAIT *

m1

m1 ha—

Pucynok 8.5 — TpeyrobHblii AUHAMHYECKUI MacCUB

Coznanne MaccHBa aHAJIOTUYHO NPEABIIYIIEMY IPUMEpPY: CHadalla CO3JacTcsad MAcCUB yKa3aTe-
JIel Ha CTPOKH, a 3aTEM B LIUKJIE MaMSTh BBIAECIAETCS MO KaXKIYI0 CTPOKY U MHULUAIN3HPYETCS O4ue-
PEIHOI IeMEHT MacCHBa 3HAYEHHEM yKa3aTells Ha Hadajo 3TOH cTpoku. OTIHYHe JHIIb B TOM, YTO
KOJIMYECTBO AJIEMEHTOB B CTPOKE BCE BpeMsl yMEeHbIIaeTcs Ha 1:
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m2=ml;
int **pXArr=new int *[ml]; //co3paHue maccuBa ykaslaTenelh Ha CTPOKM
for(int i=0; i<ml; i++,m2--)

pXArr[i]=new int[m2]; //co3paHue cTpoku

O6palueHHe K 2JICMCHTY MAaCCHUBa aHAJIOTUYHO. OCBO60)KIL€HI/IC MaMATH BBITIOJIHACTCA B MOPAI-
KEC, O6paTHOM €I'0 BBIACJIICHHIO:

for(int i=0;i<ml;i++)
delete[] pXArr[i]; //ocBoboxnaem namATb, BblAENEHHYHW MOA CTPOKM
delete[] pXArr; //ocBoboxnaem namAaTb NoA MAacCUBOM ykaslaTenen

TlonHbI# TEKCT MPOTpaMMbl, B KOTOPOM CO3/1a€TCsl TPEYTOJbHBIA MacCHUB, 3aIIOHAETCA HYJISIMU
Y 3aTE€M BBIBOJUTCS Ha KOHCOJIb, CICAYIOIIHIA:

#include<iostream>
using namespace std;
void main()
{
setlocale(LC_ALL,"rus");
int ml,wm,m2;
cout<<"BBeguTe 4YUCNO S/IEMEHTOB MO MNepBOMY WU3MepeHuw: ";
cin>>ml;
m2=ml;
//co3paHne maccuBa
int **pXArr=new int *[ml];
for(int i=0; i<ml; i++,m2--)
pXArr[i]=new int[m2];
//3anonHeHne HynAMKM U Ne4vaTb
m2=ml;
for(int i=0;i<ml;i++,m2--)
{
for(int j=0;j<m2;j++)
{
pXArr[i][]j]=0;
cout<<pXArr[i][j]<<"\t";
}
cout<<"\n";
}
//yBnaneHne maccuBa B nopsake, obpaTHOM CO34aHUK
for(int i=0;ic<ml;i++)
delete [] pXArr[i];
delete [] pXArr;
system("pause");

Pe3ynbTaT BIOJIHEHUS TPOTPAMMBI TTIOKa3aH Ha pUCYHKeE 8.6.

B DAC\MpoekT@\Debug\lpoekTh.exe = | 5
BEenMTe 4MCAO0 3IAEMEHTOB N0 NEPBOMY WIMEPEHMD: 7
o o o o

\0]
\0]
\0]
\0]
\0]
\0]
M

A NpOADAMEHHA HAMMHTE ANGEYW KAABHWY .

Pucynox 8.6 — Pe3yJabTar co31aHHus TPeyroibLHOr0 JMHAMIYECKOT0 MaCCHBA
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IIpumep 8.5. Tpexmepnuviii maccus. Ilpu co3gaHuK TPEXMEPHOTO MacCHBa CHayajia CO3aeTCs
MacCUB yKazatenel Ha ykazaTenu. MHAeKC B 3TOM MacCHBE — ATO MEPBBIA UHIIEKC TPEXMEPHOTO Mac-
CHBa. 3aTeM BBIJEIAETCS MaMATh M0JT MACCHUBHI yKa3aTelell Ha 1enble yucia (BTOpoi MHIEKC U3 TPeX).
W, HakoHe, BBIJIENIAETCS MAaMSITh IT0JI MACCUBBI COOCTBEHHO IeNbIX yrcen. HIeKC B TAaKOM MacCHBeE —
TpeTuil mo cyeTy. MacCUBbI MHULIMATU3UPYIOTCS yKa3aTeIsIMHU TaK, KaK MOKa3aHO Ha PUCYHKE 8.7.

m3
1 1 ) i
PPAT | ———f] * R EERNENEN
1 [ [ | |
moa— L [ [ [ [ ]
— [ [ [ [
H [ ] ]
m2

Pucynok 8.7 — TpexmepHblii JMHAMUYeCKHIi MacCUB

Takum oOpa3oM, A oOpalleHHst K TPEXMEPHOMY MacCHUBY TpeOyeTcs yKazaTelb «B TPETheM
MTOKOJICHUI» PPATT

int ***ppArr=new int **[ml]; //mMaccuB yKkasaTenein Ha ykasaTenu
for(int i=0; i<ml; i++)

ppArr[i]=new int *[m2]; //maccuB ykasaTenei

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

for(int j=0;j<m2;j++)
ppArr[i][j]=new int[m3]; //maccuB u4ucen

st oOpaleHust K KaXXI0My 3JIEMEHTY TaKOT'O0 MacCHBa MCIOJb3YIOTCS TPH MHIAEKCA!

ppArr[@][e][e]=100;

OcBoOOX/IeHNE ITaMATH TaK)Ke MPOUCXOIUT B IMOPSIIKE, OOPATHOM CO3IAHHIO.

Janee npuBeaeH TEKCT MPOrpaMMbl, CO3IA0LIEN TPEXMEPHBIN MAaCCUB M 3aIlOJIHSIONICH ero Hy-
nsMu. Jlanee HylneBOMY IO BCEM U3MEPEHUM JIEMEHTY IpucBauBaeTcs 3HaueHue 100, u BBIIOTHAET-
¢S BBIBOJT MACCHBA Ha KOHCOJIb «II0 CITOSIM):

#include<iostream>
using namespace std;
void main()

{

setlocale(LC_ALL,"rus");
int ml,m2,m3;
cout<<"BBeguTe 4YUCNO S/IeMEHTOB MO MNepBOMYy W3MepeHuw: ";
cin>>ml;
cout<<"BBeguTe 4YUCNO 3/IEMEHTOB MO BTOPOMY W3MepeHuw: ";
cin>>m2;
cout<<"BBeguTte 4UCAO DNEMEHTOB MO TpeTbemy u3MepeHuw: ";
cin>>m3;
//co3aaHne mMaccuBa
int ***ppArr=new int **[ml]; //nepBoe u3mepeHue
for(int i=0; i<ml; i++)
ppArr[i]=new int *[m2]; //BTopoe u3mepeHue
for(int i=0;i<ml;i++)
for(int j=0;j<m2;j++)
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ppArr[i][j]=new int[m3]; //TpeTbe u3mepeHune
//3anonHeHne HynAaMu
for(int i=0;i<ml;i++)
for(int j=0;j<m2;j++)
for(int k=0;k<m3;k++)
ppArr[i][J][k]=0;
//obpaweHne K anemeHTy
ppArr[@][e][0]=100;
//ne4aTb MaccuBa
cout<<"MNony4yeH maccmB:\n";
for(int i=0;i<ml;i++)

{
cout<<"Cnon N "<<i<<"\n";
for(int j=0;j<m2;j++)
{
for(int k=0;k<m3;k++)
cout<<ppArr[i][j][k]<<"\t";
cout<<"\n";
}
}

//ybanexHue maccuBa B nopsake, o6paTHOM CO3AaHUK
for(int i=0;i<ml;i++)

for(int j=@;j<m2;j++)

delete[] ppArr[i][]];

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

delete[] ppArr[i];
delete[] ppArr;
system("pause");

}

Pe3ynbTa BeIMONHEHUS IPOrpaMMbl IIPeACTaBIeH Ha PUCYHKe &.8.

r N

i DAC\MpoekrtE\Debug\NpoekTh.exe = | B S

YHCAD 3AEMEHTOE NO NEpPBEOMY H3IMEPEHHD: 3 -
YHCAD 3IAEMEHTOE NO BTOPOMY H3MEPEHHD: 4

YHCAD 3IAEMEHTOE NO TPETbEMY H3IMEPEHHD:

MACCHE =

o
0}
o
0}
o
o
0}
o
a
0}
o
0}
o

FEEE IEEE =22
FEEE IEEE =22
FEEE IEEE =2EE=

[an NpoOROAKEHHWA HAXMHTE ANEYW KAABHWY .

p HCYHOK 8.8 — Pe3y.m)TaT CO3JaHUA TPEXMEPHOIro IMHAMHUYECKOro MmaccuBa

3agaun
3agauya 8.1. ChopmupoBaTh U pacreyarat JMHAMAYECKHI OJHOMEPHBI MACCHB (UHCIIO dJie-

MEHTOB 3alIPOCUTH Y MOJIb30BaTENs). 3aNOIHUTh MaccuB citydailHeiMu unciaamu ot 0 no 20. [loacuu-
TaTh CyMMY JJIEMEHTOB MaCCHBA.
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3agaua 8.2. ChopmupoBaTh U pacredyaTaTtbh JMHAMUYCCKHN OTHOMEPHBIM MAcCHB (UHCIIO dIe-
MEHTOB 3alPOCHTH Y IMOJIb30BATEIIsA). 3aIMOJIHUTh CIIYYalHBIMH YHCIAMH OT —5 110 5. Y panuTh U3 Mac-
CHBA BCE HYJIEBbIE 3JIeMeHThl. HOBBIN MaccHB OMKEH 3aHUMAaTh POBHO CTOJBKO MaMSTH, CKOJIBKO My
HeoOxoaumo. Pacrieqarats HOBBII MaccuB.

3agaua 8.3. 3anpocuts y noap30BaTelNs pa3Mephbl JBYMEPHOTO MaccuBa. BelienuTs naMsaTh moj
MacCHUB, 3aIllOJIHUB €ro CIy4ailHbIMHM YUCIIaMH OT —5 10 5. HailTu MakCUMaJIbHBIN 3JIEMEHT B KaXKJ10M1
CTPOKE JBYMEPHOI'O MacCHBa U BBIBECTH €TI0 HA KOHCOIb.

3agaua 8.4. ChopMupoBaTh OMHOMEPHBIH AMHAMUYECKHI MACCUB M PEAIU30BaTh MEHIO:
e J100aBJICHUE AJICMEHTA B MACCUB C 3a/IaHHOU MO3UIIHH;

e y/aJeHue 3aJaHHOTO JIEMEHTA MAaCCUBA;

® 100aBJICHUE HECKOJIBKHX 3JICMCHTOB U3 MacCHBa, HAUMHAS C 3aJIaHHON TTO3UIIHH;

® y/IaJIcHUE HECKOJBKUX 3JIEMEHTOB M3 MAaCCHBa, HAYMHAS C 33JJAHHOU MO3HITUH.

s camocmosamenbHo2o peueHus
3agaya 8.5. Co3nmaTh TPEyroiabHBINA TUHAMUYECKUN MAacCHB, B KOTOPOM KOJHUYECTBO CTOJIOIIOB

yBenuumuBaeTcs Ha 1 ot 1 10 M, T71e M — KOJWYECTBO CTPOK. 3alOTHUTh MACCUB CITyYalHBIMU YUCIAMU
Y BBIBECTHM Ha DKPaH.

Hampumep:

m = 4:

10

34 17

67 3 8

11 89 26 1

3anaua 8.6. Hanucare mporpaMmy, KOTopasi IpOBEpPSIET, SIBISCTCS JIM BBEACHHAS C KIIABHATYPbHI
KBaJpaTHasl MaTpULIa «Maru4ecKuM» KBaJpaToM. «Marnueckum» KBaJpaToM Ha3bIBAETCS MAaTpULA, Y
KOTOpPOH CyMMa 4rcel B Ka)KJIOM FOPHU3OHTAIBHOM PALY, B KaXJIOM BEPTHUKAIBHOM H IO KaXIOH H3
JquaroHaneit omgHa u Ta xe (pucyHok 8.9). Pasmep MaTpullbl BBOJAHT TONB30BATENb.

2 9 4
7 5 3
6 1 8

Pucynok 8.9 — «Marunveckmuii» KkBagpat

3agaua 8.7. IlpennonoxuM, 4TO XapakTEPUCTUKONW CTPOKH LIETOYMCICHHON KBaJpaTHOW Mat-
PHILBI SBJISIETCSI CyMMa €€ ITOJIOKHUTENbHBIX 3NIeMeHTOoB. [lepecTaBisis yka3aTenan Ha CTPOKH 3aJaHHON
MAaTpHIIBL, PACIIOIOKUTE UX B COOTBETCTBHUHU C POCTOM XapaKTEPHUCTHUK.

Pa3mepHOCTH MaTpUIlBl BBOAUTCS TOJIB30BATENIEM, a 3HAUCHHUS SABJISIOTCS CIyYailHBIMU YHCIaMU
B auanaszone (50 : 50).

3anaua 8.8. Hamucare QyHKIMIO, KOTOpas YBEIMYMBAET pa3Mep ABYMEPHON MaTpHIIBI, 100aB-
75151 B Hee cTpoKy. IIpomroctpupoBath paboTy 3To# QyHKIMU:

® 3aI0JIHUTD JIMHAMHYECKHI JIByMEPHBIH MacCUB CIy4allHBIMHU YHCIaMHU (Pa3MEpPHOCTh MaTpH-
1Bl 3aIPOCUTH Y TIOJIB30BATEINS);

® 3aMpPOCUTh HOMEP CTPOKH, KOTOpasi OyAeT BCTaBJICHA,;

® BCTABUTH CTPOKY C ITOMOIIBIO CO3J[aHHON (PYHKITUH;

® 3a0JIHUTH ATy CTPOKY HYJISIMH;

e pacneyaraTh IpeoOpPa30BaHHYIO MaTPHILY.
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3agauya 8.9. Hanmcath QyHKIHMIO, KOTOpas YBEIMUUBACT pa3Mep JABYMEPHOH MaTpHIIbI, 100aB-
751 B Hee cTonoen. [IpowsmrocTpupoBath padoTy 3TO# QyHKIMH:

® 3aII0JTHUTH TUHAMHYECKUI JBYMEPHBIH MacCUB CIIyYalHBIMH YUCIIaMU (Pa3MEPHOCTh MaTpH-
1Bl 3aIIPOCUTD y TIOJIB30BATEIS);

® 3aMpPOCUTH HOMEP CTONIOIA, KOTOPBIH OyeT BCTaBIICH;

® BCTaBUTbH CTOJIOCI] C TIOMOIIBIO CO3JAHHON (DYHKIINH;

® 3aMOJIHUTD ATOT CTONOEI HYJISIMU;

e pacrievyaraTh MpeoOpa3oBaHHYI0 MATPHILY.

3agaya 8.10. Hanucare ¢dyHKIMIO, KOTOpasi ylaisieT CTPOKY U3 AByMepHOU marpuilbl. [Ipowni-
JOCTPUPOBATH PabOTy ATON (YHKITHH:

® 3ATI0JTHUTH JUHAMUYCCKUI JBYMEPHBIN MAacCUB CIIydalHBIMU YHCIaMH (Pa3MEPHOCTh MaTpH-
1Bl 3aIIPOCUThH Y TTOJTL30BATENS);

® 3aMpPOCUTh HOMEP CTPOKH, KOTOpasi OyeT yAaJcHa;

® YJaJIUTh CTPOKY C IIOMOIIBIO CO3IaHHON (DYyHKITHH;

e pacrevyaraTb NpeoOpa3oBaHHYI0 MaTPHILY.

3agaua 8.11. TpaHCIIOHMPOBAHHUE MATPHUIIBI — TO ONEpalys, MOCIE KOTOPOH CTOIOLbI IPEXK-
HEH MaTpHUIBI CTAHOBSITCA CTPOKAMH, a CTPOKH cTonouamu. Hanummre QyHKINIO TpaHCIIOHUPOBAHUS
MAaTpHILIBbIL.
TEMA 9. CTPOKH
9.1. Ctpoxu B cTuiie s3bika C
B s3bike C HET cnenuanbHOrO THUMA «CTpokay. CTpoKa paccMaTpuBaeTCA KakK OJHOMEPHBIN
MaccuB CUMBOJIOB (Tuna char). [Ipu 3ToM Tekyiee coaep)UMoe CTPOKH JOJDKHO OKaHYMBATHCS HyJle-

BbIM OaiiToM (prcyHok 9.1). HyneBomy OaiiTy cOOTBETCTBYeT crieliaibHbiii cuMBOI '\O', Ha3bIBaeMBbIit
TaKKEe «HYJIb-TEPMUHATOPY.

char message[10] = "ku-ku";

o 1 2 3 4 5 6 7 8 9

message‘-‘k‘u"‘k‘u‘m' ‘ ‘ ‘ ‘

Pucynok 9.1 — Ilpumep o0bsIBJIEHHSI CTPOKH M BbIIeJIEHHOI M0 Hee MaMSATH

[Tpu oOBsIBIEHUH CTPOKH HYXKHO YYHUTBHIBaTh HEOOXOAMMOCTH pa3MeIlleHHs HyJeBOro OaiTa.
[ToaToMy, eciu JTMHA CTPOKH JIOJDKHA COCTABIIATH K CUMBOJIOB, TO ClieayeT 00bsBUTh MaccuB u3 K + 1
JJIEMEHTA.

Hanpumep, oObsiBieHne char message[10] mpearonaraer, 9To CTPOKa MOXKET COAEPKaTh HE
Oonee 9 3HaYAIIMX CUMBOJIOB.

[Tpu 00BABICHNN CTPOKY MOYKHO HHUIIMATIM3UPOBATH CTPOKOBBIM JTUTEPATIOM:

char privet[]="Hello!";

IIpu oOBsSBICHUM ATOW CTPOKHU BBIAEICHO 7 OalT: 6 GalT moa cuMBOJBI U 1 GalT MO HYJb-
TEPMHHATOP, KOTOPBIH KOMITHIIATOP 00aBUT aBTOMATUYECKH.

MoxHO Takke CTPOKY MHUIIMATU3UPOBATh B BUJE CIIMCKA 3HAaYCHUN CUMBOJIOB. B 3TOM ciyuae
HYJIb-TEPMHUHATOP HYXKHO SIBHO YKa3aTh:

char privet[]={'H','e','1','1",'0","!"',"\@"};

21_]'[5[ 0OBSBIICHHS U WHUOHAIN3allluu CTPOKHU MOXXHO TaK>K€ MCIIOJIb30BAaTh YKa3aTCllb:
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char *privet="Hello!";

OTa 3ammch O3HAYaeT, YTO B MAMATH BBLACISETCS MECTO JUIS CTPOKOBOTO jHTepana (HyJIeBon
OaifT mo6aBnsAETCS aBTOMATHYECKH ), a YKa3aTelb privet moixyvaer 3HaUe€HUE ajpeca MaMsATH, HadnHas
C KOTOPOTO 3TOT JIUTEPA PacIoyiokeH. OTIIMYUE OT MPEABLIYIIET0 BapuaHTa OOBSBICHUS B TOM, YTO
Tenepb UISHTH(HUKATOP privet 03HaAYaeT MEPEMEHHYI0, KOTOpask MOXKET OMEHATh CBOe 3HaueHue. Ha-
npumep, Tak:

char *privet="Hello!";
cout<<privet<<"\n";
privet="By-by!";
cout<<privet<<"\n";

OTOT KO/ HEe 03HAYaeT, 9TO HOBHIH juTepan "By-by!" Oyzaer 3amicaH Ha MECTO CTapoOro JIUTe-
pama "Hello!": oGe 3TH KOHCTaHTHI OCTaHYTCS B MaMSATH Ha CBOMX MECTax, HO yKazaTelb privet Te-
Mepb CONEPKUT IpYTrou anpec (PUCYHOK 9.2).

H e I | 0 ! \0

privet o«
~a B

Pucynok 9.2 — Ilocse onepanuy NpucBaMBaHUsl YKA3aTeI0 ajpeca Ipyroro JJurepajia

9.2. BBoa 1 BBIBOJ] CTPOK H CHMBOJIOB

Ecnu mMaccuB CHMMBOJIOB TpefHA3HAYEH JAJIsl XPaHEHHS CTPOKH, KOTOpas MOXKET WU3MEHSTHCS
(HarmpuMmep, KoTopas OyIeT BBEACHA ¢ KOHCOJH), TO HY)KHO MPEIyCMOTPETh JOCTATOYHO MaMSTH JJIs
pa3MemieHnsi cuMBOJIOB. OOBIYHO CTAaparoTCsl BBIACIHTH MaMSTh C 3amacoM (HampuMep, Uil BBOJA
MMEHHU MOKHO TpeAycMOTpeTh 128 cuMBOJIOB):

const int MAXLEN=128;
char name[MAXLEN];

st 6600a cTPOKM MOXHO BOCTIONB30BATHCS TOTOKOBBIM BBOJIOM C++

cin>>name;

JIu6o wucnonb3oBath (ynkuuto scanf() co cneuuduratopom dopmara %s. ITockonbky uMs
MaccHBa — 3TO U €CTh aJpec ero Havaja, TO 3HaK & Iepesa WACHTU(PHUKATOpPOM name yKas3bIBaTb HE
HYXHO:

scanf("%s",name);

U motokoBwlit BBOA, M (yHKIMs scanf() BBOAAT cTpoky no mepBoro mpobena. [Toatomy mx
HEJb3s UCTIOJIL30BATh JIJISl BBOJIA, HAIIPUMED, MPEIIOKEHHS U3 HECKOJIBKHX CIIOB.

OyHKus gets() OCyIIeCTBISET BBOJ CTPOKH, KOTOpasi MOXKET CoAepkaTh npobensl. BBox 3a-
BeplIaeTcsl Ha)KaTueM KiaBuiu Enter:

gets(name);

Ora ¢ysknus (taxxke, kak U Qyaknus scanf()) comepxkutcs B 6ubnmoreke stdio.h, koTopyro
Visual Studio nojksrouaeT aBTOMaTHYECKH.

Jli1st BBOJIa OTJENTEHOTO CHMBOJIA ¢ TTIOMOIIBIO PyHKIMU scanf() Hy»KHO UCTIOIB30BaTh CrieU(u-
karop ¢opmata %c:
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char sim;
scanf("%c",&sim);

Taxke CUMBOJI MOYKHO BBECTH C TIOMOIIBIO TIOTOKOBOTO BBOJIA JIMOO HCIIONB30BATh (YHKIIUIO
getchar(). Jlms BBoma cuMBOIIa 3TUM CITOCOOOM TONTB30BATENh HAOMpPaeT CUMBOJ Ha KIIaBUAType, a 3a-
TeM HaxxumaeT Enter:

cin>>sim; //noTokoBbliii BBOA
sim=getchar(); //BBecTu cumBON M HaxaTb Enter

IIpororun ¢hyaxmuu getch() onmcan B 3aronoBodnoM (aiine <conio.h>. Jra ¢pyHKIMS BBOAUT
CHUMBOJI Cpa3y ke Moclie HaKaTHs KJIABUIIM Ha KiaBuatype (T. €. He Hy)XHO HaxumaTh Enter). Yacto
9Ta (YHKIUSA UCIIOIB3YETCS TS 3aJIep)KKH dKpaHa (Harmpumep, BMecTo system(''pause™)).

sim=getch(); //BBecTu TONbLKO CUMBON

Visual Studio 2013 (u Gonee mo3aHUX BEpCcHil) TpeOyeT IS BBOJA HMCIIOIL30BaTh Ooliee Oe30-
nacHoro Bapuant scanf s(). OTo TpeboBaHWE B MPUHITUIIE MOXXHO OTKIIIOYUTH, 33/1aB B HaJajie Mpo-
rpaMMBbl JUPEKTUBY Mpemnpoueccopa #define _CRT_SECURE_NO_WARNINGS. OpHako Jiydlle Bce Ke
UCTIONB30BaTh GyHKIHIO scanf s(), MOCKOJBKY IJIsl BBO/A CTPOK OHA 00ECIeUnBaeT AOMOIHUTENEHYTO
0e301acHOCTb.

Oyukuus scanf s() umeer Tpetuit mapamerp — pasmep Oydepa. Eciau cumThiBaemas cTpoka
Oonbiie, yem Oydep, To HUUETo He OyAeT BBeAcHO. Pasmep Oydepa HyKHO paccuuTarh Tak, YTOOBI
MTOMECTHIICA B HyJb-TepMUHATOp. Takum oOpaszom, pyHkmus scanf s() ocyIIecTBIsieT KOHTPOJIb TOTO,
LITO6I:.I IIpy BBOAC JAHHBLIC HE 6])IJII/I 3alMca’bl B 001aCTh naMsATHU, KOTOpas IJjid HUX HE NpCaHazHadcC-
Ha. AHAJIOTHYHO paboTaeT U pyHkuus gets s().

[Tpumeps! ucnonp3oBanus GyHKIW scanf s u gets_s:

const int SIZE=20;

char str[SIZE];
scanf_s("%s",str, SIZE);
gets_s(str,SIZE);
scanf_s("%c",&symv,1);

[IpeumymmecTBa ucnonb3oBaHusa (GyHKUMHM scanf s MOKHO MPOJEMOHCTPUPOBATh Ha CIELYIO-
meM npumepe. Ilycts nmeercs kox:

void main()

{
setlocale(LC_ALL,"rus");

const int MAXLEN=4;

char name[MAXLENT];

puts("Kak Bac 30ByT?");
scanf("%s",name);
printf("MpueeT, %s\n",name);
system("pause");

W normyctuM, B OTBET Ha 3ampoc MpOorpaMMbl MBI BBeNM CiHIIKOM anuHHOe nMms (Nikita, Ha-
npumep). Torna B MOMEHT OKOHYAHUS MPOTPaMMBI BOBHUKHET OIIMOKA BBIMOJIIHEHUs (OIMINOKH, CBS-
3aHHBIE C MOpPYEH MaMATH Y4acTO OOHAapY>KUBAIOTCS HE B TOT MOMEHT, KOTJIa OHH MPOHUCXOST, a Ipu
3aBEpILECHUH IPOrPaAMMBI).

Ecnu ke ucnons3oBath GyHknuto scanf s, ykazaB pasmep Oydepa, TO Takoi OIIHOKH HE BO3-
HUKHET (TIpaBja, ¥ CTpoKa He Oy/aeT BBeJeHa HUKaKas):

void main()

{
setlocale(LC_ALL,"rus");

const int MAXLEN=4;

53



char name[MAXLEN];

puts("Kak Bac 3oByT?");
scanf_s("%s",name,MAXLEN);
printf("NpuseT, %s\n",name);
system("pause");

[Tpu BBOZIC CTPOK MJIM CHMBOJIOB MOXET BO3HUKHYTH ITPO0JIeMa, CBS3aHHAs ¢ TeM, 4TO B Oydepe
BBOJIa C KOHCOJIM OCTAIOTCSl KaKue-TiuO0 CHMBOJIBI, TOMABIIKE TyAa MPH IpeasiaymeM BBoae. Oco-
OCHHO 3TO KacaeTcs CHMBOJIa HOBOM CTPOKH «\N», KOTOPBIN 3amuchiBacTCs B Oydep mpu HaKaTuu
kinaBuu Enter.

Torma mpu HOBOM BBOJIE conepkuMoe Oydepa HHTepIpeTUpyeTcst Kak HOBBIA BBOJ (T. €. BBOJ
3aKaHYMBAETCS, HE YCIeB HadaThCs). UTOOBI M30€KaTh TaHHOW CUTYaIlnH, PEKOMEHIyeTCs Tepe]l BBO-
JIOM CHMBOJIa WJIK CTPOKH OYHCTUTH Oydep BBOAA:

scanf_s("%*[*\n]");
scanf_s("%*c");

st BIBOJA OMHOM CTPOKHM MOKHO HCHOIB30BaTh PyHKImto puts(). OHa aBTOMaTHYECKH JO-
0aBisieT CUMBOIT «\N» — TIEPEX 0T Ha HOBYIO CTPOKY: puts("Kak Bac 30ByT?");
MOo3KHO Tak)Ke BOCIIONIb30BaThCS IIOTOKOBBIM BBIBOIOM Wi pyHKIMEH printf():

cout<<"MpuseTt, "<<name<<"\n";
printf("NpuseT, %s\n",name);

Jlnis paboThI ¢ KUPHUJLTUIICH KaK Ha BBOJI, TAK M HA BBIBOJI, HY’KHO HACTPOUTH KOHCOJb HAa KO-
poBky Windows 1251. [lyisa atoro mojxirodaercs OuOmmoreka <Windows.h> v HMCHONB3yHOTCS B
(GyHKIMH U3 Hee:

#include <Windows.h>

SetConsoleCP(1251); //Ha BBOA
SetConsoleOutputCP(1251); //Ha BbiBOA

[Mpu aToM mpudT B KOHCOIM JOIKeH ObITh yeraHoBieH Lucida Console.

9.3. ®ynkuun 6udaHoTeKkn <string.h>

JIro60ii anroput™ paboThHl CO CTPOKAMHU MOXKHO PEaJIN30BaTh, PACCMATPHUBAsi CTPOKH KaK OOBIY-
Hble MaccuBbl. OJIHAKO CyIIECTBYeT oOImMpHas OubOiuoreka (YHKIUH Juis pabOThl CO CTPOKAMH
<string.h>. B Visual Studio ona noaxmrouaercs aBToMaTu4ecku. [Ipy HCMIOIb30BaHUH JPYTUX KOMITH-
JIITOPOB €€ HE0OXO0IMMO MOJIKIIOYNTh KOMaH/I01 npemnpoiieccopa #include <string.h>.

Iepeuunciium ocHOBHBIC (DYHKIMH PaOOTHI CO CTPOKAMHU M3 3TOH OUOIMOTEKH (2 TaKXKe M3 HEKO-
TOopeIX Apyrux). Cneayer MMeTh BBHIY, YTO JAHHBIA CHUCOK (YHKIHUH COOTBETCBYET CTaHAAPTY
ANSI. Ins mocnennux Bepcuit Visual Studio 3ty ¢yHKIMM MOryT OBITH MOIM(HUIMPOBAHBI, UX HH-
Tepdeiic cienyeT yTouHATh B CHPABOYHOM CHCTEME.

Oyukust int strlen(char* s) BEYHCIIET KOJHMYECTBO 3HAYMMBIX CHMBOJIOB B cTpoke (\O
He yuuTbiBaercs). Hanpumep, int n=strlen(name);

®yukuua char* strcpy(char* dest, const char* source) xommpyer cTpoky SOUrCe B
crpoky dest. Pe3ynbrar ¢yHKIMM — yKa3aresb Ha pe3yJbTUPYIOLIYIO CTPOKY (OH paBeH yKa3aTelro Ha
dest). MoxHO pe3ynbTar QYHKIUH MPOMTHOPUPOBATh. APryMEHTHI 3TOH (YHKIIMH JOJDKHBI OBITh
CTpPOKaMH, T. €. COJEPKaTh HyJICBOW OAMT.

Hampumep:

char myname[10]="Nikita";

char yourname[10]="Anton";
strcpy(myname,yourname);
cout<<myname; //BbiBegeTca Anton
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®yuknusa char* strncpy(char* dest, const char* source, int num) xommpyer He 0Oo-
Jiee NUM CHMBOJIOB M3 CTPOKH SOUrce B Hauamo ctpoku dest. Eciu HymeBoii GaiiT He BOIIET B YHCIIO
KOMTUPYEMBIX CUMBOJIOB, TO Pe3yJIbTaT OYAET COAEpPIKaTh «MHUKC» M3 CTAPOTO W HOBOTO COJIEPIKUMOTO
CTPOKH.

Hanpumep:

char myname[50]="Nikita Ivanov";

char yourname[10]="Anton";
strncpy(myname, yourname,2);
cout<<myname; //BbiBepetca Ankita Ivanov

Be3onacHblil cioco0 KOMUPOBaHUS, KOTOPBI TapaHTUPYET, YTO MOCJIE KOMUPOBAHUS HE BBIN-

JIEM 3a TPEAeIbl TaMITH, OTBEICHHON TI0J] pe3yIbTUPYIONIY0 cTpoKy mmHOH MAXLEN, BeIrasaut
TaK:

strncpy(dest,source,MAXLEN-1);

Oyuknusa char* strcat(char* dest, const char* source) o0ObeqUHSET CTPOKY SOUICE CO
crpokoii dest. Pesymbrar coxpansiercss B dest (Hyab-CHMBOJ J00aBiseTcss B KoHelr). [IporpamMmmuct
JOJIDKCH HO336OTI/ITI)C$I O TOM, 1ITO6BI O6T>CIH/IHCHHaSI CTpOKa NOMECTWJIACh B MMaMsATh, OTBCACHHYIO 11O
dest (ecnu cocemusis maMsITh OYJET UCIIOPUCHA, TO BOSHUKHET OIMOKA BPEMEHH BBITIOJIHEHUS ).

Hanpuwmep:

const int MAXLEN=10;

char first[MAXLEN]="One";

char second[]="Two";
strcat(first,second);
cout<<first<<"\n"; //BbiBoanTCA OneTwo

®yukuusa char* strncat(char* dest, char* source, int num) oObeauHser He Ooee
NUM CHMBOJIOB CTPOKH SOUrCe co ctpokoii dest. Pesynbrar coxpamsiercs B dest. Hyms-cumBoOa ocTaer-
Csl «B HACIEACTBO» OT CTPOKH dest (T. €. CHMBOJIBI CTPOKH-UCTOYHHUKA (DAKTUIECKH BCTABISAIOTCS Me-
KAy TIOCTIeTHUM 3HAYAIIM CHMBOIIOM dest 1 HyJIeBbIM O0aiTOM).

ITpuBeaem Ge3omnacHbIi criocod konkareHarmu (31ech MAXLEN — pa3mepHocTh MaccuBa first):

strncat(first,second,MAXLEN-strlen(first)-1);

Oyukuusa int strcmp(const char* s1, const char* s2) cpaBHUBaeT JBE CTPOKH B JIEK-
cukorpaduueckom nopsjake. Bo3ppariaer orpunarenbHoe 4ucio, eciu S1 < S2, HoJib, eciiu S1 ==S2 u
MOJIOXKUTEIIBHOE YHCITO, eCIn S1 > S2,

Ilpu cpaBHEHHMHU ABYX CTPOK OHM aHAJM3UPYIOTCS MOCUMBOJIBHO. ECiii cCOOTBETCTBYOIINE CUM-
BOJIBI CTPOK paBHbI, TO CPaBHUBAETCS clieAyromas mapa. Eciu cTpoka 3akOHYMIIACh paHbILE, TO OHa
cuuTaercs MeHble. Eciau Ko cMMBOJa M3 Maphl MEHBIIE, TO BCS CTPOKa cUMTaeTcss MeHbIe. Kobl
OykB ymopsioueHsl o andasury (1. €. 'A' < 'B'<'C'u T. A.). AHAJIOTHYHO YHOPSIOYEHBI KOABI LHU(D.

Hanpuwmep:

char si[]="One";
char s2[]="One day";
if(strcmp(sl,s2)<0)
cout<<"MepBas cTpoka MeHbwe\n"; //BbIBOAUTCA 3TO coobweHue
else
if(strcmp(sl,s2)>0)
cout<<"MNepBaa cTpoka 6onbwe\n”;
else
cout<<"CTpoku paBHbl\n";

Ecmm 3amath char s1[]="One way";char s2[]="One day"; TO BBIBEAETCS COOOIIECHWE

«ITIepBas ctpoka Ooibiie». Eciau xe char s1[]="One";char s2[]="One"; To BbIBeAeTCS COOOIIIE-
Hue «CTpOKH paBHBDY.
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@ynkuus int atoi(char* s) npeoOpasyer cTpoky S B umcio Tuna int. Bo3pamniaer 3HaueHme
WIN HYJIb, €CJIN YHCIIO MPeoO0pa3oBaTh Helb3s. [IpOTOTHII 3TOH (HYHKIIMH HAXOAUTCS B 3ar0JIOBOYHOM
¢aiine <stdlib.h>

@yuknus long atol(char* s) npeoOpasyer cTpoky S B 4mcio tuna long. Bo3spaimaer 3Ha-
YeHUE WK HYJb, €CIIH YKCII0 Mpeodpa3oBats Helb3s. Takke onucana B <stdlib.h>.

Oynkuusg double atof(char* s) mpeobpasyer cTpOKy S B BemleCTBEHHOE 4ncio Tura double.
BoszBpamjaer 3HaueHHe WM HyJb, €CIM YHCIO NpeoOpa3oBaTh HeENb3s. B crpoke npoOHas yacTh
JOJDKHA OTIENATHCS 3amsTol. [IpoToTHIl cogepkuTcs B 3aroioBoYHOM ¢aiine <math.h>.

Oynukius char* itoa(int value, char* s, int radix) mpeoOpasyer mesnoe yucio value B
CTpOKY S. 3HaueHue radix — OCHOBaHHME CHCTEMBI CUMCIICHUS, UCTIONb3yeMOe Iy peodpa3oBaHuu (OT 2
1o 36). Bo3ppamaer ykazarenb Ha pe3ylbTUPYIONIYIO CTpoKy. DyHKuus onucana B (aiine <stdlib.h>.

Hanpuwmep:

int i=45;

char ss[10];

itoa(i,ss,10);

cout<<ss<<"\n"; //BbiBOAUTCA 45
int j=atoi(ss);

cout<<j<<"\n"; //BbBoguTCA 45
char s2[]="34,67";

double x=atof(s2);
cout<<x<<"\n"; //BbiBOAMTCA 34.67

®yukiusa char* strchr(const char* s, char c) uier B cTpoke S MepBO€ BXOXKIAEHUE
CHUMBOJIa C, HAUMHAsA C Hayaua CTPOKH. B ciydae ycmexa BO3BpallaeT yKa3areab Ha HAWJCHHBIA CUM-
BOJI, Haye — Bo3BpamaeT NULL.

Hampumep:

char mystring[]="BnacTtenuH k@neuy";

char c='0'; //6bynem uckatb

char *ptr=strchr(mystring, c);

puts(mystring);

cout<<"Mos npenecTtb Ha "<<ptr-mystring+l<<" mecTte\n";

Oyukuusa char* strrchr(const char* s, char ¢) aHamoruyHO OpPEABITYIIEMY, TOJIBKO
IIOUCK OCYLIECTBIISIETCS C KOHIIA CTPOKHU.

Oyukuusa char* strstr(const char* sl1, const char* s2) umer B crpoke S1 moacTpoKy
s2. Bo3Bpamiaer ykaszaresb Ha MEPBbIi CUMBOJ ITOACTPOKK BHyTpH S1. Ecnii mozxcTpoka oTcyTCTBYET —
Bo3Bpamaer NULL.

Hampumep:

char si[]="example.cpp";
char *p=strstr(sl,".cpp");
if(p!=NULL)
cout<<"3To nporpamma Ha C++\n";
else
cout<<"3dTo He nporpamma Ha C++\n";

Oynknyst char* strlwr(char* s) npeoOpa3yeT B CTpOKe S Bce MPONUCHBIE (OoIbIIne) OYKBBI
B CTPOYHBIE (MaJbIe).

Oyukuug char* strupr (char* s) mpeoOpasyeT B CTpOKe S BCe CTpOUYHBIE (Majbie) OYKBHI B
pomnucHbIie (0OJIbIIHE).

Hampumep:

char filename[128];
cout<<"Beegute uma danna: ";
cin>>filename;
strupr(filename);
cout<<filename<<"\n"; //BbiBOgATCA BCe OYKBbl MPOMUCHbIE
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Oyukuus char* strtok(char* s1, const char* s2) genut ucCXomgHyro CTpoky S1 Ha Jek-
ceMblI (TIOJCTPOKH), pa3/IeieHHbIE OJHUM WIIM HECKOJIBKHMHU CHMBOJAMH U3 cTpoku S2. Kommmmstop
Visual Studio 2013 u Gojee MO3MHHX BEPCHIl TPeOyeT MCIONB30BaTh (PYHKIMIO strtok s, KoTopas
UMEET CICIYIOIINNA HHTepQeEiic:

char *strtok_s(char *strToken, const char *strDelimit, char **context);

[Tpu nepBoM BbI30Be GyHKIMU mapamerp strToken — 3TO ykaszarenb Ha Havaio pa3OUpaeMoit
CTPOKH, a MpH MOCIEAYONINX BbI30BaX Ha MecTO 3TOro napamerpa nepeaaercss NULL. Bropoit napa-
Mmetp strDelimit — cTpoka, comeprkarnasi BO3MOKHBIE pa3ienuTend. TpeTHii mapaMeTp contex — ajapec
BCIIOMOTaTeIbHOT'O yKa3aTellsl, KOTOPhIM OyJIeT YCTAHOBJICH HA HAYAJIO OCTABIICHCS YaCTH CTPOKH:

const int MAXLEN 30;

char str[MAXLEN] "mama myla ramy ";
char *ptr; //ykasaTenb Ha Havyano o4vepenHOW NeKCeMbI

char *buf = NULL;//yka3aTenb Ha OCTaBWYyWCA 4aCTb CTPOKMU
//nepBblii BbI3OB:

ptr = strtok_s(str, " ", &buf);

cout << ptr << "\n"; //BbiBOAUT mama

@OyHKIUS BCTaBISET HYIb-TEPMUHATOP TIOCIIE TIEPBOH JEKCEMbI H BO3BpAIACT yKa3aTesb Ha ee
Havaso (pucyHok 9.3).

ptr buf

!

[mlafmfafw|[ [ Jmf[y[ifa] | [ [rlafm[y] [ [\]

Pucynok 9.3 — Pe3yabrart nepBoro Bbi30Ba GpyHKIuUH strtok_s

Bropoii n mocneayronuii BRI30BEI 3TOH (YHKIIMH HAYWHAIOT aHAJIN3 C CHMBOJA, Ha KOTOPKIH
yKa3bIBaeT IMOCIeAHUNA mapameTp (mepBblid mapameTp mpu 3ToM umeer 3Hadenne NULL). U mocne
O4YEpEHON JIEKCEMBI OIIATh BCTABIISACTCS HYJIb-TEPMUHATOP:

//BTOpPON BbI3OB:
ptr = strtok_s(NULL, " ", &buf);

cout << ptr << "\n"; //BbiBOoguT myla

PeSyJ’IBTaT BBITTIOJIHCHUSL BTOPOT'O BbI30BA ITOKAa3aH HAa PUCYHKE 94.

?I bif
m[a[m[afW|] [ [mJyJiJafw] | Jrlafmf[y[ [ [\0]

Pucynok 9.4 — Pe3yabTaT BTOPOro Boi30Ba pyHkuuu strtok_s

Ecnu npu pazdope Oosbiiie He 00HAPYKEHO JIEKCEM, TO pe3ysibTaT yHkiun — 3Hadenne NULL.
HenocratkoM 3To# (QyHKIMHU SBIISIETCS TO, YTO OHA IIOPTUT» HCXOJHYIO CTPOKY, U3MEHSIS e
CHMBOJIBI.

ITpumep 9.1. TIporpamma BBOJUT CTPOKY ¢ ipobenaMu QyHKImel gets. B cTpoke nepBoe ciioBo
COJEPKUT (PaMUJIMIO CTYEHTa, BTOPOE CIOBO — €T0 UM, a TpeTbe — cpeanuit 6ayut. HyxHo Bbimon-
HUTD NMApcUHT (pa300p) CTPOKHM U 3amucath (HaMUINIO B CUMBOJIBHBIA MaccuB fam, UMsi — B CHMBOJIb-
HBEII MacCWB name, a cpeaHuil 6a1 — B BENMIECTBEHHYIO TIepeMeHHyto ball. DT 3HadYeHUs moTOM 10
OTJICIIBHOCTH BBIBOJSATCS] HA KOHCOJIb!

#include <iostream>
using namespace std;
#include <Windows.h>
void main() {
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SetConsoleCP(1251);
SetConsoleOutputCP(1251);
const int N = 128;//mMakcumanbHas AJMHA CTPOKM
char str[N]; //cTpoka-6ydep Ans 4TEHMA CTPOKU C KOHCOM
char fam[N], name[N]; //cTpoku ana éamumnum u UMeHU
double ball; //nepemeHHas gna BBoAa cpepHero 6anna
char * word, *next; //BcnomoraT. ykasaTenu npu pasbope CTpoKM
//4TeHne CTpPOKU C KOHCOAU
puts("BBeauTe AaHHble CTyAeHTa yepe3 npoben:");
gets_s(str);
//pa3bop cTpoku
word = strtok_s(str, " ", &next);
strcpy_s(fam, word);
word = strtok s(NULL, " ", &next);
strcpy_s(name, word);
word = strtok_s(NULL, " ", &next);
ball = atof(word); //npeobpa3oBaHue CTpPOKM B BewecTBEHHOE YUC/O
//BblBO, DN1€MEeHTOB 3afucu Ha KOHCOJb
printf("®amunus: %s\n", fam);
printf("Uma: %s\n", name);
printf("CpegHuit 6ann: %3.1f\n", ball);
system("pause");
}

Pesynprar paboThI MporpaMMBbI ITOKa3aH Ha PUCYHKE 9.5.

B DAO\CrpyeTypel us dadna\Debugh\llapovar cTpokd.exe l = | (5] |i3-]

BEeeavTe AaHHWE CTYAEHTAZ 4Yepes npoben:
WeaHoe Ceprei
k A: HeaHoEe

: Ceprei

CpenHwid Bann:
nA npofofkeHWA HaxuaTe niobyvio

Pucynok 9.5 — Pe3yasTaT mnapcuHra cTpoku

[Mepeuncnum ocTanbHbIe GYHKIUH U Pa0OTHI CO CTPOKAMH

e int stricmp(const char* s1, const char* s2) — aHanorn4HO (PYHKIMH CPaBHEHUS
cTpok strcmp(), TOTBKO CPaBHEHUE OCYIIECTBIAETCS 0€3 ydeTa perucrpa CHMBOJIOB.

e int strncmp(const char* s1, const char* s2, int maxlen) — aHaJIOrM4YHO NIpPEbI-
IyIIel, TOIbKO CPaBHUBAIOTCS MEepBbIe maxlen CHMBOIIOB.

e int strnicmp(const char* sl1, const char* s2, int maxlen) — aHaJOTUYHO NIpPENbI-
IyIIeH, TOIbKO CPaBHUBAIOTCS MEepBhIe maxlen CHMBOIIOB 0e3 yueTa perucrpa.

e int strcspn(const char* s1, const char* s2) — Bo3BpalllaeT AJMHY MaKCHUMaJbHON
HayYaIbHOW TIOJICTPOKHU CTPOKH s1, HE cojeprKalleii CHMBOJIOB M3 BTOPOM CTPOKH S2.

e char* strnset(char* s, int c, int n) — 3amonnser cTpoky S cuMmBojamu C. [lapamerp
N 3aa€T KOJIUYECTBO PA3MEIIAEMbIX CUMBOJIOB B CTPOKE.

e char* strpbrk(const char* s1, const char* s2) —umert B cTpoke S1 mepBoe BXOXKIe-
HUE JII000TO0 CHMBOJIa W3 CTpPOKH S2. Bo3Bpamaer ykaszaTenb Ha TEpBBI HAaWJICHHBIH CHMBOJ HIIH
HyJIb, €CJIM CUMBOJI HE HAlJICH.

e char* strrev(char* s) —u3MeHSAET NOPSIOK CIEIOBAHNS CUMBOJIOB B CTPOKE Ha OOpaTHBIN
(KpoMe 3aBepIIaroero HyJIeBOro cuMBoIIa). DyHKIMS BO3BpAIIAET CTPOKY S.

e char* strset(char* s, int c) —3ameHseT Bce CUMBOJIBI CTPOKH S 3a/IaHHBIM CUMBOJIOM C.

e int strspn(const char* s1, const char* s2) — BeIUKCISET JIMHY MaKCUMalbHOHN Ha-
YaJIbHOM MOACTPOKH CTPOKH S1, cozeprKaliiel ToJbKO CUMBOJIBI U3 CTPOKH S2.

ITonpo6Hoe onrcanne ux paboTHl MOKHO HANTH B Pa3IMYHBIX CIIPABOYHBIX TOCOOMSIX.
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9.4. AnropuT™MbI padoThl CO CTPOKAMH
[IpuBeeM HECKOIBKO MPUMEPOB pabOTHI CO CTPOKAMHU.

Ilpumep 9.2. HeoOxoammo HamucaTh COOCTBEHHYIO (DYHKLMIO KOMUpOBaHUs cTpok. [IpoTtectu-
poBarthb ee padory.

#include <iostream>
using namespace std;
void mycopy(char* dest, char* source)

while(*source!="\0") //noka He KOHel CTPOKWU-UCTOYHUKA
*dest++=*source++; //Konupyem CMMBON U NpoABUraem ykKasaTenu
*dest="\0'; //3anucb HyneBoro b6aiTa B KOHel,

}
void main()
{
setlocale(LC_ALL,"rus");
char first[15]="MNepBbii";
char second[]="BTopoi";
printf("%s %s\n",first,second); //BbiBOoguT MNepBbiii BTOpoii
mycopy(first,second);
printf("%s %s\n",first,second); //BbiBOogMT BTOpoi BTOpoii
system("pause");
}

IlIpumep 9.3. Cnenyer BBecTH uMs (hailia ¢ pacIIMpeHHEM W MPOBEPHTH, SIBISIETCS JH (aiil
TEKCTOBBIM. ECIM 3TO Tak, TO BBIBECTH OTACIBHO UM (paiinia (0e3 paciiupeHus).

#include <iostream>
using namespace std;
void main()

{
setlocale(LC_ALL,"rus");
const int maxlen=128;
char filename[maxlen],name[maxlen]="";
puts("Beeante umsa o¢aina");
gets(filename);
strupr(filename); //meHaeT Bce 6yKBbl Ha MPOMUCHbIE
char *ptr=strstr(filename,".TXT"); //HaxoguT Ha4vano MNOACTPOKMU
if(ptr!=NULL)
{
cout<<"TekcToBbin dpann\n";
strncpy(name,filename,ptr-filename); //BblaenseT uMAa [0 TOYKU
cout<<"C ummeHem "<<name<<"\n";
}
else
cout<<"3To He TekcToBbIA ¢ann!\n";
system("pause");
}

IIpumep 9.4. TpeOyeTcs BBECTH CTPOKY M CUMBOJI. Y IaJIUTh U3 CTPOKU BCE BXOKICHHS JIaHHO-
TO CUMBOJIA.

//$yHKUMA yaanAeT cCuUMBON B CTpoke str, Ha KOTOpbliil yka3sbiBaeT ptr
void strdel(char* str,char* ptr)
{ while(*ptr!="\0")
{ *ptr=*(ptr+l); //cABMraem cvMMBON B/IEBO
ptr++; //npoaBuraem ykasaTenb
}
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void main()

{ setlocale(LC_ALL,"rus");
const int MAXLEN=128;
char mystring[MAXLEN];
char sim, *ptr;
cout<<"BBeauTte cTpoky: “;
gets(mystring);
fflush(stdin);
cout<<"BeBeaute cumsBon: ";
sim=getchar();
while((ptr=strchr(mystring,sim))!=NULL)//vuem sim B cTpoke

strdel(mystring,ptr); //yhanaem cumBon B 3TOW MO3ULUK
puts("Pe3synbTaT:");
puts(mystring);
system("pause");

}

IIpumep 9.5. HeoOX0aMMO BBECTH CTPOKY M CUMBOJ. YJIBOHTH BCE BXOXKJCHHS JaHHOTO CHM-
BOJIa B CTPOKE.

#include <iostream>

using namespace std;

//dyHKUMA BCTaBnAeT CUMBOA C B CTpoKy str Ha mecTo ptr
void insert(char* str, char c, char* ptr)

{
char* g=str+strlen(str); // Ha nocnegHuit cumson '\@'
for(;q>=ptr;q--) //nopBuraem ykasaTtefb BNEBO
*(g+l)=*q; //cABuMr cumBOona BNpaBo
*ptr=c; //BCTaBKa CUMBONa
}

void main()

{ setlocale(LC_ALL,"rus");
const int MAXLEN=128;
char mystring[MAXLENT];
char sim, *ptr;
cout<<"BBeagute cTpoky: ";
gets(mystring);
fflush(stdin); // ouucTtka 6ydepa KoHcoOM
cout<<"BBegute cumBon: “;
sim=getchar();
ptr=mystring;
while(*ptr!="\0")

{
if(*ptr==sim)
insert(mystring,sim, ++ptr); //BCcTaBka B cjief. nosuuuio
ptr++; //nepexos K cneaykwemy CUMBONY
}
puts("PesynbTaT:");
puts(mystring);
system("pause");

}

prnep 9.6. CJ'IC,Z[yeT BBCCTHU CTPOKY, COCTOAILYIO U3 CJI0B, Pa3/ICJICHHBIX OAHUM HWJIN HECKOJIb-
KUMH HpO6CHaMI/I. HpO6€J'II:I MOTyT OBITH U B CAMOM Ha4aJIC, © B CAMOM KOHIIC NPCAJIOXKCHUA. HO,Z[—
CUUTATh KOJINYCCTBO CJIOB.

#include <iostream>
using namespace std;
void main()

{
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const int MAXLEN=128;

char message[MAXLENT];

setlocale(LC_ALL,"rus");

puts("BeeanTte npeanoxeHue: ");

gets(message);

int k=@; //c4yeT4uk 4ucna cnos

char *ptr=message; //ykazaTenb Ha TeKyWWh CUMBON
while(*ptr!="\0")

{
while(*ptr==" ") ptr++; //nponycTtuTb npobensl nepes ClOBOM
if(*ptr!="\0') //ecTb Havyano cnosa
k++;
while(*ptr!=" '&&*ptr!="\0") //noka He KoHeL cnoBa
ptr++;
}

cout<<"KonnyecTtBo cnos= "<<k<<"\n";
system("pause");

Ilpumep 9.7. Tpebyetcst co3AaTh CIUCOK IPYMIbI (KOJIUYECTBO CTYIEHTOB 3alPOCUTH Y TOJIb30-
BaTCJ'I}I). I[Hﬂ KaXa0ro CTyaAcHTa BBOOAUTCA (baMI/IJ'H/IS[, UMA 1 OTUYECTBO. CHC}I}/CT COCIMHHUTL UX B OAHY
CTPOKY, KOTOpasi OJDKHA 3aHUMATh POBHO CTOJIBKO OalT, CKOJBKO HY)XHO. Co37aeTcsi MacCuB yKasa-
Tesiel Ha pa3Mernaemble cTpoku. CienyeT OTCOPTUPOBATh CIIMCOK 1O ai(haBUTY IIyTeM MEePECTaHOBKU
JTUX YKA3aTEJIECH.

Wpes anropuTMa COCTOUT B TOM, YTOOBI JaHHBIE OUEPEAHOTO YeJIOBEKAa BBECTH CHadaja B Oy-
(bepHble TIEpeMeHHbIe 3aBeJOMO 00JbLIOro pasMepa. IloToM HeoOX0ANMO MOACUUTATH ACHCTBUTEIb-
HOC KOJIMYECTBO MMaMATH, KOTOPOC TpC6yCTC$I JJ1d pasSMCUICHUS 3allUCH, U BBIACIUTD IMaMATh B KyUc.

Coznaercst TMHAMUYECKUI MacCUB yKa3aTellell Ha Hadajo cTpok. [lo mepe pa3menieHus 3amu-
Ceil 3TH yKa3aTesu MOJIy4aloT KOHKpeTHOe 3HaueHue. [Ipu copTupoBke nepecTaBisiioTcsi HE CTPOKH, a
yKazaTeiau Ha HUX.

Cxema pa3MelnieHus JaHHBIX B IaMSITH MOKa3aHa Ha pUcyHKe 9.6.

spisok > & » IBanos Cepreii [TerpoBuu\0
® » Tlerpos Crenan ['puropseBud\0
o*—_|
\ XKyk Auron MBanoBuu\0

Pucynok 9.6 — Cxema pa3mMelieHusi JaHHBIX B IMHAMUYECKOH MaMsAITH

#include <iostream>
#include <Windows.h>
using namespace std;
//PyHKUMA nevaTu cnucka
void showlist(char** spisok, int kol)
{
for(int i=0;i<kol;i++)
cout<<spisok[i]<<"\n";
}
//$YyHKLMA COPTUPOBKMU CMUCKA
void sort(char** spisok, int kol)
{ //meTog BblbOpa
for(int k=0;k<kol-1;k++)
{
int min=k;
for(int i=k+1;i<kol;i++)
if(strcmp(spisok[i],spisok[min])<@)//cpaBHuBaem CTpoku
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min=i;
char *temp=spisok[k];//nepecTaBnaem ykasaTtenu
spisok[k]=spisok[min];
spisok[min]=temp;

}

void main()
{
SetConsoleCP(1251); //Ha BBOA KWUPWINULBI
SetConsoleOutputCP(1251); //Ha BbLIBOA KWUPWUAAULGI
const int MAXLEN=128;
//6ydepHble nepemeHHble :
char name[MAXLEN], secondName[MAXLEN], fam[MAXLEN];
int kol;
cout<<"BBeguTe KonM4yecTBO nwaen B cnucke: ";
cin>>kol;
char **spisok=new char*[kol]; //co3paHue maccuBa ykasaTenew
for(int i=0;i<kol;i++)
{
cout<<"3anucb N "<<i+l<<"\n";
cout<<"BBeguTe damunuw: ";
cin>>fam;
cout<<"BBegute uma: “;
cin>>name;
cout<<"BBeaute oTt4yecTBO: ";
cin>>secondName;
//pacyeT HyxHOro kosnu4ecTtBa bauT
int len=strlen(fam)+strlen(name)+strlen(secondName)+3;
spisok[i]=new char[len];//BblaeneHne namaTu nog obben. CTPOKY
//coeanHeHne ¢amunmm U UMeHM
strcat(strcat(strcpy(spisok[i],fam),
//npucoeanHeHne oT4ecTBa
strcat(strcat(spisok[i],

"),name);

), secondName) ;

}

cout<<"Cnucok mcxodHoli:\n";

showlist(spisok, kol);

sort(spisok, kol);

cout<<"Cnucok oTcopTMpOBaHHbIN:\n";

showlist(spisok, kol);

for(int i=0;i<kol;i++) //ocBoboxaeHue nNamsTH
delete spisok[i];

delete spisok;

system("pause");

3agaun
3agaya 9.1. Beenute cTpoky. 3aMEHHUTE KaXKABIN CUMBOII «;» Ha Mapy CUMBOJIOB «.,».
3anaua 9.2. Beequte cTpoKy. 3aMEHUTE KaXKIYIO MTapy CUMBOJIOB «.,» Ha CHMBOJ ;)
3agavya 9.3. Hanummure cBoto Bepcuro (yHkumu stremp(s, t). OHa cpaBHHUBAeT CHMBOJIbHBIC
CTPOKH S ¥ t, BO3BpaIas oTpuiaTesbHOe, HyJIEBOE WIIN MTOJIOKUTEIHHOE 3HAYeHNE, €CIIH CTPOKa S CO-

OTBETCTBEHHO MEHBIIIE, paBHA WX OOJIbIIE, YeM CTpOKa .

3agaua 9.4. Hanmumre cBoro Bepcuto ¢yHKuuH strend(s,t), koTopas Obl Bo3Bpamaia 1, eciu
CTpoKa t mpUCyTCTBYET B KOHIIE CTPOKH S, ¥ 0 — B IPOTHBHOM CIIyd4ae.
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3apaua 9.5. BBoguTcs cTpoka, KOTOpas COCTOUT W3 CJIOB, pa3ICICHHBIX OJHUM WM HECKOJb-
kuMH 1ipooenamu. [Ipobenbr MOryT OBITH TaKXkKe Tepe1 MEPBLIM U MOCIIE TTOCeaHero ciaoBa. OTpenax-
TUPOBATh CTPOKY: YAAIHUTh BCE MPOOEIbI Mepe] IEPBBIM CIIOBOM H TIOCIIE MOCIEHEro cloBa. Mexmy
CJIOBAaMH OCTaBHUTh POBHO OJIMH MPOOET.

ﬂﬂ}l CamocmosamelbHoco peerust

3agauya 9.6. BBoguTcst cTpoka, KOTOpas COCTOUT U3 CJIOB, Pa3/EICHHBIX OJHHUM HIH HECKOJIb-
kumu npoOenamu. [IpoGenbl MOryT ObITh TaKKe Mepe MEPBBIM U MOCIIE MOCIIEAHETo clioBa. Haiitu u
pacredaTaTh BCe CIIOBa, HAUMHAIOIIHECS Ha OYKBY «S».

3agaua 9.7. BBogurtcs cTpoka, KOTOpasi COCTOMT M3 CIIOB, Pa3JICCHHBIX OJHUM IPOOCIOM.
VY aanuTs U3 IpeiiIoxKEeHUs BTOPOE CIOBO.

3anaqa 9.8. Bpoautcs CTpOKa, KOTOopass COCTOUT M3 CJIOB, PA3ACIICHHBIX OJHUM WJIN HECKOJIb-
KUMH HpO6eJ’IaMI/I. Hp06em>1 MOTYT OBITH TAKXKE nepea nepBbiM U IMOCJIC MOCICIHCTO CJIOBA. Haiitu u
pacrneyaratb CaMO€ JJIMHHOE CJIOBO.

3agaua 9.9. BBoxutcs cTpoka, KOTOpasi COCTOMT M3 CJIOB, pa3/ielIeHHbIX 0HMM npobenom. To-
MEHSTh MECTaMH TIEPBOE M MOCIIETHEE CIIOBO.

3agaua 9.10. HeoOxoaumo Hamucats npunoxkeHue «TenedoHHBIH crnipaBoyHuK». [loibp3oBa-
TeJIb BBOAUT (HaMIITUIO U TeJe]oH, KOTOPBIE TIOTOM O0BEIUHSIOTCS B OHY CTPOKY. JlaHHBIE JOIKHBI
3aHMMaTh MHUHHAMAJbHOE KOJMYECTBO MaMsTH. Peaqn3oBaTh MEHIO C BO3MOXKHOCTBIO OOABIICHUS,
yIaJICHHUs, IPOCMOTPA U COPTHPOBKH 3aIHCEi.

3agauya 9.11. Hammcarpe QyHKIWIO, KOTOpas OMPEIENSeT, SIBISETCS JIH CTPOKA MAIWHAPOMOM
(T. €. CTPOKOH, KOTOPYIO MO’KHO YHTAaTh M CJIeBa HAIPaBO, U CIpaBa HAJIEBO: «A po3a ymajia Ha Jamy
A3zopay», «ApreHTHHa MaHUT Herpa», «5 em 3Mmes»). PexomeHmyeTcs: M3 CTPOKH MpeaBapUTEbHO
YIAIUTh TIPOOEITEI U IPUBECTH €€ K OJJHOMY PETHCTPY.

TEMA 10. CTPYKTYPbI
10.1. CTpyKTypa — N0JIb30BATEIbCKUA THI JAHHBIX

IToMuMO cTaHAAPTHBIX THIOB JAHHBIX IIPOrPAMMHUCT MOXET CO34aBaTh CBOM COOCTBEHHBIE CO-
cTaBHbIE TUIIBL. C OJHUM M3 HUX MBI y’K€ 3HAKOMBI — 3TO MEepEUHCIsIeMbIN THII enum. B aTom Mozayse
ITO3HAKOMHMCS €1I€ ¢ OJJHUM COCTaBHBIM THUIIOM, KOTOPBII O4€Hb aKTUBHO MCIIOJB3YETCS B IIpOrpaM-
MHPOBaHUHU.

Cmpykmypa — 3TO CIOXHBIA TUI JaHHBIX, KOTOPBIN SBIAETCS 00bEANHEHNEM HECKOJIBKHUX 00b-
€KTOB PAa3HOTO TUMA (JUISI CPAaBHEHHS: MACCUB — O0bEMHEHHE 00BEKTOB OJTHOTO THIIA).

DneMeHTaMu CTPYKTYPBl MOTYT OBITh IEpEMEHHBIC, MACCHBBI, yKa3aTeld, a TaKXkKe JpYyrue
CTPYKTYPBI.

OOBABIAA CTPYKTYPY, IPOIPAMMHUCT MOXKET BBECTH COOCTBEHHOE MMS TUIIA, KOTOPOE 3aTEM HC-
IIOJIB3YETCS ISl OIIUCAHUS NIEPEMEHHBIX. BakKHO IOHUMATh, YTO NPU ONUCAHUU NIEPEMEHHBIX BbIJIEIIS-
€TCsl MaMATh, a IPH OIMCAHUY THIIA — HET.

st onucaHus CTPYKTYpBI HCIIOJIB3YETCS KIFOUEBOE CIIOBO Struct, Mocie KOTOPOro yKa3bIBaeTCs
UMl CO3/1aBa€MOTr'0 THIIA, & 3aTeM B (PUTYPHBIX CKOOKaX MEePEUUCIISIOTCS AIEMEHTHI (TI0JIST) CTPYKTYPBIL:
THII X UMS KOKA0ro nois. [locie onrcanus Tuna CTaBUTCS TOUKA € 3aISITOM:

struct purchase
{
char goodName[30]; //umsa ToBapa
int number; //Konn4yecTtBo
double price; //ueHa 3a eauHuuy
}; //0bbABneH TMN “3akynka”, nNamMATb He BblAenAeTcA

63



[Ipu onucanuy NEpeMEHHON YKa3bIBA€TCS CIIOBO Stuct, MMs THUIA-CTPYKTYPhl U UMS CO3/1aBac-
Moii iepeMeHHO. [lepeMeHHYI0 THITA «CTPYKTYPa» MOXKHO MHUITMATU3UPOBATH CIIHCKOM B (DUTYPHBIX
CKOOKax:

struct purchase myPurchasel={"milk",3,9600},;
//06bABNEHA W MHUUMANM3UPOBAHa MepeMeHHan
//BblAenseTca namATb B cTeke

ITo crangapty ANSI npu onvicaHnu nepeMeHHON HY>KHO YKa3bIBaTh KIIOYEBOE CIOBO struct, HO
kommuisiTop Visual Studio mo3BosseT ero onyctuts. To ecTh NpeAcTaBlIeHHOE BhIIIE OOBSBICHUE TIC-
PEMEHHON MOXKHO 3aIlUCaTh U TaK:

purchase myPurchasel={"milk",3,9600};

HMs Tuma MoXXHO HE BBOOUTH, €CJIU Cpasy OOBSBIIAIOTCS BCE HY>XHBIC TIEPEMCHHBIC U aJICC B
nmporpaMme 3TOT TUIL 0oJIbIlIE HE yr[OTp€6J'I}ICTC$I§

struct

{
int day;
int month;

} mybirthday, hisbirthday;

OOpareHne K 3JIeMEeHTaM CTPYKTYPhI OCYIIECTBIISICTCS YePEe3 ONEPALINI0 «TOUYKa»: YKa3bIBACTCS
UMS TIepeMEHHON-CTPYKTYPBI, U TIOCTIE TOUKH — UMS MOJIS:

cout<< myPurchasel.goodName<<"\n";

DJeMEeHT CTPYKTYPBl MOXKET UMETh JIF000H TUII, B TOM YHUCIE OBITh APYToi cTpyKTypoil. Takum
00pa3oM, CTPYKTYPBI MOTYT OBITh BJIOXKEHBI APYT B Apyra:

struct date

{
int day;
int month;
int year;
s
struct student
{
char name[40]; //vmsa
char secondName[40]; //damunusn
date birthDate; //maTa poxaeHus
} ivanov; //obbaBneHne Tuna student

//v nepemeHHon 3Toro Tuna ivanov

OpHaKo CaMOBJIOXKEHHUE CTPYKTYD 3ampelneHo. HampumMep, Heb3s B CTpyKType student onucarhb
roJie trna student.
Omnepanus J0CTyIa K 3JIEMEHTaM CTPYKTYPHI (TOYKa) BEIYUCIISIETCS CIIEBa HAPABO:

ivanov.birthDate.year=1988;
//B nepemeHHoi ivanov snemeHT birthDate u B Hem snemeHT year

C nJIeMEHTOM CTPYKTYPHI MOXHO paboTaTh Kak ¢ OOBIYHON TIEPEMEHHOMN: IIPUCBaNBaTh €U 3Ha-
YEHUE, BHIBOJIUTH HA KOHCOIb U T. [I.

ITpumep 10.1. JleMOHCTpAIHS UCIIOJIE30BaHUS CTPYKTYPBI «CTYICHT)»: WHHIIMAIN3AIUS CTPYK-

TYphI C IOMOUIBIO CITMCKA, 3aTEM U3MCHCHHUE JAThl POXKIACHHUA C ITIOMOLIBIO OII€palluy IIpUCBaBaHUA U
BBIBOJI IAaHHBIX O CTYJICHTC HAa KOHCOJIb.
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#include <iostream>
using namespace std;
void main()

{

struct date
{

int day;

int month;

int year;
s
struct student
{

char name[40]; //vmsa

char secondName[40]; //bamunus

date birthDate; //maTa poxaeHuA
}s //obbaBneHne Tuna student
//obbABNeHMe U WHULMANU3aUMA NepeMeHHoW ivanov Tuna student
student ivanov={"Cepren", "UBaHoB",{3,11,1988}};
setlocale(LC_ALL,"rus");
ivanov.birthDate.day=8; //u3meHeHune paTbl poXxaeHuUA
cout<<"UHdopmauma o ctypeHTe:\n";
cout<<ivanov.secondName<<" "<<ivanov.name<<"\n";
cout<<"aTa poxaeHua: "<<ivanov.birthDate.day;
cout<<"."<<ivanov.birthDate.month;
cout<<"."<<ivanov.birthDate.year<<"\n";
system("pause");

IlepemeHHON TUNA «CTPYKTYpa» MOKHO IPUCBOUTH 3HAYECHHUE APYTOM IEPEMEHHON 3TOro Xke
THna. [Ipy 3TOM BBINOIHAETCS KONUPOBAHUE HIEMEHTOB OJTHON CTPYKTYPHI B APYTYIO:

purchase myPurchasel={"milk",3,9600};
purchase myPurchase2;
myPurchase2=myPurchasel;

YroOBI NCTIOJIB30BATh THII CTPYKTYPHI KaK IapaMeTp WK pe3ynbTaT (PyHKIHH, OH J0JIKEH ObITh
00BsBIIEH I7100aIbHO. B oTiiMyue OT MMEHH MaccuBa, UM CTPYKTYpPHI He sBisieTcs aapecoM. [loatomy
B (QYHKIIMIO CTPYKTYypa IepeaaeTcs Mo 3HaYeHUIO (co3/1aeTcsi KONus MepeMeHHOU-CTPYKTyphl). Eciu
e (QYHKIUS TOJDKHA W3MEHSITh 3HAYSHUS 3JIEMEHTOB CTPYKTYPhI, MOXKHO BOCITONIb30BATHCS CCHUIKOMN
WM yKa3aTeJleM Ha CTPYKTYpY:

#include <iostream>

using namespace std;

//rnobanbHoe obbABNEHWE TUNA-CTPYKTYpbI

struct purchase

{ char goodName[30];
int number;
double price;

¥

//OyHKUMA nevyaTu SNeMeHTOB CTPYKTYpbl

//CTpyKTypa KOMUPYeTCA B JIOKAJIbHYH MEepemMeHHyKw a

void print (purchase a)

{ cout<<"HaumeHoBaHue ToBapa: "<<a.goodName<<"\n";
cout<<"KonnyecTtBo: "<<a.number<<"\n";
cout<<"lUeHa: "<<a.price<<"\n";

}

//PyHKUMA M3MeHeHMA Ha3BaHMA ToBapa

//CTpyKTypa nepegaeTca nNo CCbUiKe
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void changeGood (purchase &a, char *string)
{ strncpy(a.goodName,string,sizeof(a.goodName)-1);
a.goodName[sizeof(a.goodName)]="\0";

}

void main()

{
setlocale(LC_ALL,"rus");
//06bABNEHUE MHULMANM3AUUA MNEepPEMEHHOW - CTPYKTYpb
purchase zakupl={"Milk",10, 9600},
print(zakupl); //Bbi30B ¢QyHKUMM nedvaTH
changeGood(zakupl, "Shugar"); //Bbi30B pyHKUMM U3MeHEeHUs ToBapa
print(zakupl); //cHoBa ne4yaTb CTpPYKTypbl
system("pause");

}

B peammzanmmn ¢ynkumu changeGood() mncnonb3yercs ¢GyHKUIUS 0€30MaCHOTO KOMHPOBAHHS
srtncpy(), KoTopast KOIUPYET POBHO CTOJIBKO CUMBOJIOB CTPOKH, CKOJIBKO MOXKET Pa3MECTHUTHCS B dIle-
MenTe goodName. @ynkmms sizeof() Bo3BpamaeT KOIWYECTBO OalT MamsTH, BBIACICHHOE IO diie-
MeHT goodName.

10.2. Yka3artenp Ha cTPYKTYpY. Pa3melenne cTpyKTypbl B IaMATH

MoxHO OOBSBHTH yKa3aTellb Ha CTPYKTYPY H 3aT€M IPHUCBOUTH €My aJipec KOHKPETHOH mepe-
MEHHOI1:

purchase myPurchasel={"milk",3,9600};
purchase *ptr; //ykasaTenb Ha cTpyKTypy "3akynka"
ptr=&myPurchasel; //onepauusa B3STUA ajpeca CTPYKTYypsl

UYepes ykazaTellb MOKHO 00PaTUTHCS K DIIEMEHTAM CTPYKTYPBI ABYMSI CIIOCOOaMM:
® VICIIOJIB3Ysl OTIePaIHIO pa3bIMEHOBaHUS (*):

cout<<"Mma ToBapa: "<<(*ptr).goodName<<"\n";
® HCIIOJIB3Ysl OTIEPAIIHI0 OOPAIEHHS K YWICHY CTPYKTYPBI [0 YKa3zaTesro(->):
cout<<"NmAa Tomapa: "<<ptr->goodName<<"\n";

Ilpumep 10.2. llepennmem ¢pynkuuto changeGood() U3 npeapayLero npuMepa ¢ UCI0Ib30Ba-
HHUEM yKa3aTels BMECTO CChUIKH:

void changeGood (purchase *a, char *string)

{ strncpy(a->goodName,string,sizeof(a->goodName)-1);
a->goodName[sizeof(a->goodName)]="\0";

}

Bb130B Tako# QyHKIMH Oy/AET BBITIISIETD TaK:

changeGood(&zakup1, "Shugar");

[pu ucnons3oBanuu GyHKIWMH Sizeof() MPUMEHHUTENFHO K CTPYKTYpE, HYXKHO YYHUTHIBATH Cie-
Jyroliee: pasMep CTPYKTYpHI B MaMSTH HE PaBeH CyMMe pa3MEpOB COCTABISIONINX ee dyieMeHToB. Ka-
JKZIBII 3JIEMEHT B NTAMATH BBIPABHUBACTCS 110 TpaHUIIE, KpaTHOU ero pasmepy. Hanpuwmep, int (4 Oaiira) —
ajipec KpaTeH YeThIPEM.

PaccMoTpumM cieayroniuii npumep:

struct foo

{
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char ch;
int value;

¥
Pesymprat dhynxumn sizeof(foo) pasen 8 Oaiiram. Pactipenenene mamsata mokazano Ha pucyHke 10.1.

1 6anT: ch

2 balnT: nycrTo
3 banT. NyCcTo
4 HanT: NycTo
5 banT: value
B banT: value
7 banT: value
& banT: value

Pucynok 10.1 — PacnpenejeHue naMsiTH AJs1 CTPYKTYpbI THNA foo

10.3. MaccuBBI CTPYKTYP

CTpyKTYpBbI, KaK ¥ JIpyTue MepeMeHHbIE, MO)KHO OOBEIMHUTh B MaccuBbl. OOpallieHne K aiie-
MEHTY CTPYKTYPBI, KOTOpasi BKJIIOYEHA B MACCHB, UMEECT CIIEIyIONIHi (hopMar:

UMA_MaccuBa[MHAEKC ] . UMA_3nemMeHTa

IIpumep 10.3. Coznanum MaccuB u3 4 3neMeHTOB. KaxkIblil U3 3IEMEHTOB MacCHBa SIBIISIETCS
CTPYKTYpOH, coleprkalei HHHOpMaIio 00 ONpeaeIeHHOM CTyICHTE:

#include <iostream>
#include <Windows.h>
using namespace std;
struct student
{ char name[40]; //vma
int age; //BO3pacT
¥
const int N=4;
void main()

{
SetConsoleCP(1251);
SetConsoleOutputCP(1251);
//06bsABNEHNE M UHULMANU3ALMA MaccuBa CTPYKTYp
student gruppa[N]={{"WBaHoB",28},{"CemeHoB",25},
{"NeTpoB",20},{"Kynarun",24%}};
cout<<"UcxogHbih cnucok rpynneli"<<"\n";
for(int i=0;i<N;i++)
cout<<gruppa[i].name<<" "<<gruppa[i].age<<"\n";
cout<<"BBeguTte damunui ctygeHTa N2: “;
cin>>gruppa[l].name; //BBOA AaHHbIX B 31e€MeHT CTPYKTYph
cout<<"BBeguTe BOo3pacT cTygeHTa N2: ";
cin>>gruppa[l].age;
cout<<"U3mMeHeHHbIi cnucok rpynnbl*“<<"\n";
for(int i=0;i<N;i++)
cout<<gruppal[i].name<<" "<<gruppal[i].age<<"\n";
system("pause");
}

IIpumep pesynbraTa paboTsl 3TOM MpOrpaMMebl MoKa3zaH Ha pucyHke 10.2.
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i DAOkcanaPaboraiCilesson 100\Debug\Mpocroi maccue... l-:-lEhl_—?:h]

CNHMCOK rpynnb

pUIropbes
31

[ pWropbe
MNeTpoe

Jlna NpoLonEeHWA HIEMWTE niob LNanuny .

Pucynok 10.2 — Pe3yabTaT paéoThl NIPOrpaMMbl BHIBOJA MACCHBA CTPYKTYP

Ecnu Hy)XHO OTCOPTHpPOBaTH MAacCUB CTPYKTYp, TO OOBIYHO CaMH 3JIEMEHTHI HE MepeMelaroT,
TaK KaK OHM JOCTaTOYHO TPOMO3JKHU (TpeOyeTcs MOBBILICHHOE KOJIMYECTBO BPEMEHH U aMSITU ATl UX
KOIMpOBaHMs). BmMecTo 3TOr0 co3maeTcs BCIOMOTaTeNnbHBI MacCUB yKasaTelel, KOTOphle U Iepe-
CTaBISIIOT MIPU COPTHPOBKE. DTOT CIOCOO XOPOIIl €€ M TEM, YTO MOKHO BBIIIOJIHATH COPTHPOBKY IO
paznuuHbIM KimouaM. Ha pucynke 10.3 noka3aHo cocTosiHHE MaccuBa yKas3aTellel 10 COpTUPOBKH, IO~
CJIe COPTUPOBKH 1O (haMUIIUH U TIOCJIE COPTUPOBKH 110 BO3PACTY

ptr gruppa ptr gruppa ptr gruppa
lvanow 28 k_;______+lvanov 28 ' Ivanov 28
Semenaov | 25 Semenov | 25 Semenov | 25
Petrov 20 Petrov 20 Petrov 20
Kulagin |24 Kulagin | 24 Kulagin |24
a o6 8

Pucynokx 10.3 — CopTtupoBka MaccuBa CTPYKTYP: a) HCXOJAHBIN MACCUB yKa3aTeJIei,
0) mocJie COPTUPOBKH MO aMHIINH, B) OCJI€e COPTHPOBKHU MO BO3PACTY

ITpumep 10.4. HarmucaTh nporpaMMy CO3aHUsI CIICKA CTY/ICHTOB U €0 IeYaTH:

® B BHJI€ HE OTCOPTHPOBAHHOTO CIHCKa (Kak OBIJIO BBEJEHO);

® B BUJIC CITIMCKA, OTCOPTUPOBAHHOTO 110 UMEHHU;

® B BUJIC CITKCKA, OTCOPTUPOBAHHOTO TI0 BO3PACTYy.

Hcnonb30BaTh MEHIO.

[Ipu pemeHnu AJIst TPOCTOTHI OyZEM HCIIOIB30BaTh CTATUYECKHH MACCHB M MEHIO Ha OCHOBE
oreparopa switch. Pazo0OpaB 3TOT BapuaHT, MombITaliTeCh €ro MOJU(PHUIIMPOBAT, UCTIONIL3YSI IUHAMH-
YeCKHH MacCHB M MEHIO Ha OCHOBE yKa3zaresel Ha (yHKIIUIO.

#include <iostream>
#include <Windows.h>
using namespace std;
struct student
{ char name[40]; //vma
int age; //BO3pacT
¥
const int N=6;
//PyHKUMA CcpaBHUBaeT ABe CTPYKTypbl MO D/IEMEHTY, onpeaenaemomy
//napameTpom prizn: ecam prizn=1, TO CpaBHeHME MO UMEHW CTyAeHTa, a
//ecnn paBeH © - TO MO BO3pacTy.
//Pe3ynbTaT >0, ecnu nepBbil aprymeHT 6osbwe, <0,ecan MeHble
// vn =0 npu paBeHCTBe
int compare (student *a, student *b, int prizn)
{ if (prizn)
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return strcmp(a->name,b->name); //cpaBHeHUe CTpOK
else
if(a->age>b->age) return 1;
else if(a->age<b->age) return -1;
else return 0;
¥
//copTupoBKa MeTOAOM Ny3blpbka C WMCMONb30BaHMEM MacCuBa yKa3laTenei no
//3nemeHTy, onpepensemMoMy napameTpoMm prizn
void sortirovka (student **ptr, int n, int prizn)
{ student *temp;
for(int k=n-1;k>=1;k--)
for(int i=0;i<k;i++)
if(compare(ptr[i],ptr[i+1],prizn)>0)
{ temp=ptr[i]; ptr[i]=ptr[i+l]; ptr[i+l]=temp;}
¥
//neYyaTb OTCOPTUPOBAHHOINO MaccCMBa: CO3[aeT BCMNOMOraTesibHbli MaccuB
//yKa3aTenei, Bbi3biBaeT OYHKUWHW COPTUPOBKK, 3aTeM BbIBOAUT HA KOHCOJb
//B nopapke, onpepensieMoM MacCMBOM yKasaTenewn
void printsort ( student a[], int n, int prizn)
{
//BblAenaemM namATb MOA MACCUMB yKa3aTenewu
student **ptr=new student *[n];
for (int i=0;i<n;i++) //vHuunanusaumna maccuBa ykasaTenen
ptr[i]=&a[i];
sortirovka(ptr,n,prizn); //BbiI30B PYHKUUN COPTUPOBKM
//ne4aTb 4Yepe3 MacCCuUBLI yKasaTesnew
for(int i=0;i<n;i++)
cout<<ptr[i]->name<<™ - "<<ptr[i]->age<<"\n";
delete [] ptr;
}
//OyHKUMA BbLIBOAUT TEKCT MEHW M BBOAUT BapuaHT Bblbopa
//BO3BpawaeT 4ucno ot 1 go 5
int menu()

{
short choice;
do
{
cout<<"Bbibepute pexum paboTbi: \n";
cout<<"1l - BBOA cnucka cTtygeHToB\n";
cout<<"2 - nmevaTb cnucka cTyaeHToB 6e3 copTupoBku\n";
cout<<"3 - nmeyaTb CnNuUcka CTYAEHTOB, OTCOpPT. Mo umeHu\n";
cout<<"4 - neyaTb CMWCKa CTYAEHTOB, OTCOPT. Mo Bo3pacTy\n";
cout<<"5 - KoHey paboTbi\n";
cout<<"Baw BbGOp: ";
cin>>choice;
if(choice<1||choice>5)
cout<<"HeBepHbiii Boibop! MoBTOpuTe BBOA!\n";
while(choice<1||choice>5);
return choice;
}

//$yHKUMA BBOAUT AaHHble B MAacCUB CTYAEHTOB
void vvod(student gruppa[], int n)
{

cout<<"BBoa paHHbIX\n";

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

{

cout<<"CtyaeHT N"<<i+1<<"\n";
cout<<"Uma: “;
cin>>gruppal[i].name;

cout<<"Bo3spacT: ";
cin>>gruppal[i].age;
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}
}

//PyHKUMA BbIBOAMT MacCUB CTYAEHTOB 6e3 COpTMPOBKM
void show(student gruppa[],int n)

{
cout<<"Cnncok cTyneHToB 6e3 copTupoBku:\n";
for(int i=0;i<n;i++)
{
cout<<i+l<<". "<<gruppa[i].name<<", "<<gruppal[i].age<<"\n";
}
}

//VHUUManusauna maccmuBa NyCTbIMA 3HAYEHUAMM
//Ha cnyyai obpaweHus K HeMy OO BBOAA AAHHbIX
void init(student a[],int n)

{
for(int i=0;i<n;i++)
{
a[i].name[0@]="\0";
a[i].age=0;
}
}
void main()
{
SetConsoleCP(1251);
SetConsoleOutputCP(1251);
student gruppa[N]; //maccuB cTpykTyp
int choice;
init(gruppa,N); //vHuumManusaums mMaccuBea
while(true)
{
choice=menu();
switch (choice)
{
case 1: vvod(gruppa,N);break;
case 2: show(gruppa,N);break;
case 3: printsort(gruppa,N,1); break;//copTupoBKka NO MMEHU
case 4: printsort(gruppa,N,0); break;//copTupoBka no Bo3p.
case 5: exit(9);
}
}
}

[ ynpouieHust HOHUMAaHuUs 3TOH porpamMmbl Ha pucyHke 10.4 mpuBenena uepapxust QyHKIHUHA
(T. e. mOKa3aHo, KaKkas PyHKIHS KaKyiO BBI3bIBAET).

=
Ll L L]

sortirovka()

compare()

strcemp()

Pucynok 10.4 — Jmarpamma BbI30BOB (pyHKIHIi B mMporpaMme
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10.4. IlnHaMuvecKkne CTYKTYPbI TaHHBIX

Uacto B Cephe3HBIX MPOrpaMMax Haj0 HCIONB30BaTh JIAHHBIE, KOJIUYECTBO KOTOPBIX JIOJDKHO
MEHSITBCSL B Tpoliecce paboThl. JIMHAMUYECKHe MAacCHBBI 3/IeCh HE BHIPYYAOT, MOCKOJBKY 3apaHee
HEJB3s CKa3aTh, CKOJIBKO MaMSITH HaJ0 BBIIEIHUTE — 3TO BBISICHSIETCS TOJBKO B IpoIiecce paboThI.

Hampumep, Hy»KHO MPOAHATU3UPOBATH TEKCT M ONPEICIIUTh, KAKHE CJIOBA M B KAKOM KOJTHYECT-
BE B HEM BCTPEUAIOTCS, MPUUYEM 00IIee KOJTHYECTBO CIIOB 3apaHee HEM3BECTHO.

B Takux cny4asx NpUMEHSIOT JaHHBIE 0CO00H CTPYKTYpBI, KOTOPBIC MPEJCTABISIOT COOOH OT-
JICIBHBIC 3JIEMEHTBI, CBSI3aHHBIC C IMOMOIIBIO CCHUIOK. Kaxkblil aieMeHT (y3e)1) COCTOUT U3 JIBYX 00-
JIaCTeW MaMATH: JaHHBIX U cChUIOK (prcyHOK 10.5). CchUIKM — 3TO azipeca IpyTHuxX Y3JI0B 3TOTO K€ TH-
na, ¢ KOTOPBIMHU JaHHBIN JJIEMEHT JIOTUYECKHU cBs3aH. B si3pike C Juisi OpraHU3aiyy CChIIOK UCIIONb-
3YIOTCSI IEpEMEHHBIE-YKa3aTeIH.

JaHHBIC CCBhIJIKa
——»

Pucynok 10.5 — ¥Y3ea nmHaMH4ecKkoil CTPYKTYpPbl JaHHBIX

IIpu noGaBneHuH y371a B TaKyl CTPYKTYpPY BBLACISIETCS HOBBIM OJOK MaMSTH, U C MTOMOILIBIO
CCBUIOK YCTaHABJIMBAIOTCS CBSI3H 3TOTO JIEMEHTA C yXe CyLIeCTBYIOIUMHU. [ 0003HaueHNs KOHeu-
HOTO 3JIEMEHTA B [T UCTIONB3YI0TCs HyeBble cchUIku (NULL).

B npocreiimem cinydyae KaxKIaplid y3eJ UMEET OAHY CChUIKY. B pe3ynbrare nmoiayyaem CTpyKTypy,
HAa3bIBAEMYIO TUHEUHbIM OOHOCEAZHbIM CNUCKOM.

[TycTh Anst onpenesIeHHOCTH y3€Jl HMEeT OJHO TOJie AaHHBIX THMA int ¥ OJHY CCBUIKY, KOTOpas
ABJSICTCSl yKa3aTeJeM Ha Apyroi ysen. s omucaHusl THUIA TakOTo y3Jia HCHONB3YEM CIEAYIOLIYIO

CTPYKTYpY:

struct Node

{

int data; //mpaHHble
Node *next; //ykasaTenb Ha cnefywwuin 3n1emMeHT TOro Xe Tuna

}s

YroOBl MIMETh BO3MOKHOCTH OMHCHIBATH NMapaMeTpsl (PYHKIMU 3TOTO TUIA, OMUCAHUE CTPYKTY-
PBI IOJIDKHO OBITH TNIO0AIBHBIM, T. €. pacloyiaraThCsi B Hauasle MporpaMMEl, BHE JT000# QyHKINH.

Obparienne K 3JI€MEHTY CIUcKa OyAeT OCYILIECTBIATHCS Yepe3 yKaszaTellb, KOTOPhIH B TaHHOM
MIPUMEPE MOKHO OIUCATh TaK:

Node* elem;

s obpameHnst K 3JIeMEHTaM CTPYKTYPBl Yepe3 3TOT yKa3aTelb HCIOJb3YeTCs] KOHCTPYKIHS
«CTpesKay»:

elem->data nam elem->next

Oco0bIMH BUJIAMU JINHEHHBIX CIIUCKOB SBIISIIOTCS CTEK, Ouepeib U AeK. ISl 3TUX CTPYKTYyp pas-
PEIICHBI TOJIBKO ONEPALK BCTABKU U yIAJICHHS IEPBOT0 U (MIIH) MOCIESTHEr0 dJIEMEHTa.

Cmex (Stack) — 310 yrmopsiiodeHHbIi HA0Op 2JIEMEHTOB, B KOTOPOM J100aBJICHHE HOBBIX U y/a-
JIEHHE CYIIECTBYIOIINX 3JIEMEHTOB JOMYCTUMO TOJIBKO C OJTHOTO KOHIIA, KOTOPBIN Ha3bIBAE€TCS BEPIIIH-
HOM CTeKa.

Crek Takxke HazpiBaloT ctpykrypoil Tna LIFO (Last In — First Out) — mocnexanum mpwiuer,
MIEPBBIM YIIIET.

CTek MoxoX Ha CTOTKY € TIOJTHOCAMH, YIIOKEHHBIMHU OJUH Ha Apyroi. J{is Toro 94ro6s! JOCTaTh
KaKOW-TO MOAHOC, HaJO CHATH BCE ITOJHOCHI, KOTOPBIC JIEKAT Ha HEM, a IOJOXKHUTh HOBBIN IOJHOC
MOJKHO TOJIBKO CBEpXY Bcelt cronku. Ha pucynke 10.6 mokasan crek, cogepkaniuii 6 31eMeHTOB.

B coBpeMeHHBIX KOMIBIOTEpAX CTEK MCHOIB3YETCS TS Pa3MEIIeHHs JOKAIbHBIX IEPEMEHHBIX,
napameTpoB (YHKIUH U aapeca BO3Bpara u3 (PyHKIHU.
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YIAICHUE Jo0aBjIeHue

3JIEMEHTA \ / IEMECHTA

— L] | n| O

Pucynok 10.6 — Harnsaanoe u3oépaskeHue crexa

Ouepeob (QUEUE) — 3TO YNMOPAAOUYCHHBIH HAOOp 3JIEMEHTOB, B KOTOPOM JOOABICHHE HOBBIX
3JIEMEHTOB JOIYCTHMO C OJHOTO KOHLA (OH Ha3bIBAETCSl KOHIIOM OUYEpPEeAHN), a yIaJIEHHE CYIIECTBYIO-
IIMX JIEMEHTOB — TOJIBKO C IPYrOro KOHIA, KOTOPBIH HA3bIBAETCS] HAYAJIOM O4EPEIH.

Xopo1io 3HaKOMON MOJIENbIO SBIsETCS odepeab B MarazuHe. Ouepeqs Ha3bIBAIOT CTPYKTYpPOH
tuna FIFO (First In — First Out) — nepBbIM mpuILIeN, NEPBBIM YIIEI.

Ha pucynxke 10.7 n3o0paxkeHa ouepenp u3 3 SIEeMEHTOB.

AobaBneHue | | | | yaanedune
anemeHTa B b A anemMeHTa
KOHeLl Ha4yano

Pucynok 10.7 — HarasaHoe u3o0pa:keHue ouepeau

Haubonee u3BecTHbIC PUMEPHI IPUMEHEHUST ouepesiel B MPOrpaMMUPOBAHUN — OYEpellb CO-
OnITHil cucteMbl Windows u e momoOHbIX. Odepenn NCTIOIB3YIOTCS TakKe I MOJICINPOBAHHS B 3a-
Jladax MacCcoOBOTO 0OCITyXUBaHUA (HAIpuMep, 00CITy)KUBaHUS KIMEHTOB B OaHKe).

Hex (deque) — 310 ynopsiio4ueHHbIH HAOOP ITEMEHTOB, B KOTOPOM JJ00aBJICHHE HOBBIX U y/alie-
HHE CYIIECTBYIOIINX 3JIEMEHTOB JIOIyCTHMO C JIFOOOT0 KOHIIA.

Jns nexa pa3perieHbl YeThIpe ONepanm:

e 100aBJIEHNE 3JIEMEHTa B HA4YaJIO;

e 100aBJIEHNE 2JIEMEHTA B KOHEII;

® yIaJeHNe IEMEHTa U3 Havala,

® yIaJICHNE IEMEHTA U3 KOHIIA.

Ilpumep 10.5. Peanuszayusi cmexa c noMOwibr0 0OHOCEA3HO20 CRUCKA.

JIuHeHHBI CIIUCOK, pean3yIomul CTeK, MoKazan Ha pucyHke 10.8. JlocTym K cTeKy mojan30Ba-
TeJb MoJTy4yaeT yepe3 ykaszaresb Ha ero BepmmHy (Head). Kaxnpiii anmeMeHT nmeeT ykas3arenb Ha Ciie-
IYROIIUH (KpoMe MOCIeqHero, KOTOpbIi B moe next cogepxut NULL).

Head

Pucynok 10.8 — JIuHelHbIi CINCOK, peau3yIOluii cTeK

st cozmanmst creka mocratouHo npucBouts 3Hadenne NULL ykazaremto Head. JlomkHBI OBITH
CO3/IaHEbI clenyronne GyHKIMH U PabOTHI CO CTEKOM:
® 100aBIICHUE DJIIEMEHTA;
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® yIaJICHUE IICMCHTA;

® pocMOoTp (TIevaTh) CTeKa;

® OUNCTKA CcTeKa (ylaJIeHHE BCEX DJICMEHTOB).
PaccmoTpum kaxayro GyHKIUIO Oosee moIpooHoO.

Jlobasnenue snemenma

void AddStek(int data, Node* &Head)

{
Node* elem=new Node; //BblaeneHuve namaTWU MOA HOBbIA DIEMEHT
elem->data=data; //BHecCeHue AaHHbIX
elem->next=Head; // CBA3b C OCTaJlbHbIM CMUCKOM
Head=elem; //ronoBa cTeka Tenepb Ha HOBOM 3JjleMeHTe
¥

ApryMeHTaMu QYHKIIH SBISIOTCS:

e [{enoe uncno data, mpeacrapisroliee COOCTBEHHO JaHHbBIE, KOTOPhIC HY)KHO 3aHECTH B CTEK.

e YKa3arenb Ha BEpIIMHY CTEKa, T. €. ykazarenb Ha Tul Node. OOpaTuTe BHUMaHuE, YTO yKa3a-
tenb Head mepenaercs o ccbuike. ITO cAeNaHo MOTOMY, YTO Mocje 100aBIeHUs] HOBOTO 3JIEMEHTa B
CTEK yKa3aTeJb Ha BEPLIMHY JOJDKEH M3MEHHUThCs. Vcmonb3oBaHue CChbUIKHU si3blka C++ BMECTO KOH-
CTPYKIIMHU «yKa3aTeCJIb Ha YKa3aTCJIb» IMMO3BOJIACT YIIPOCTUTH KO IMPOrpaMMBbI.

B TekcTe (hyHKIMM CHadana BBIIEISICTCS MaMSTh 1107 HOBBIN y3€l C MOMOIIBIO ONEPalliy New.
Ilepemennas elem nomy4aeT 3HaYCHUE yKa3aTelsl HAa 3Ty BBIICICHHYIO TaMSTh.

3areM 3amoHAeTCs 0JIe JaHHBIX HOBOTO 3JIEMEHTA, a CChUIKA Ha CIIEIYIOLINN y3e] yCTaHaBIH-
BaeTcs Ha ToJioBy cTeka (pucyHok 10.9a).

U, Hakonew, nocie 100aBIeHUs 3JI€MEHTa yKa3aTesb Ha TOJIOBY CTEKa U3MEHSETCS, T. €. YKa3bl-
BAaeT TENeph Ha HOBBIN 3JIEMEHT — pucyHOK 10.90).

elem Head

elem Head

o

Pucynok 10.9 — [lo6aBieHue 31eMeHTa B CTEK
Yoanenue snemenma

int GetStek(Node* &Head)

{
if(!Head) return @; //ecnu cTek nycT - BO3BpaT O
int data=Head->data; //xkonupoBaHue AaHHbIX U3 BEpPWUHbI
Node* tmp=Head; //BCNoMoraTeNbHbIl yKa3aTeNb Ha BepwMHy cTeka
Head=Head->next; //ronoBa cTeka CABUraeTCA Ha cleaylwuin ysen
delete tmp; //ocBoboxaeHne NaMATU U3 -MOL U3BATOrO 3dJIeMeHTa
return data; //BO3BpaT [AaHHbIX

¥

AprymeHTOM (QYHKIIMU SIBIISIETCS yKa3aTelb HA BEPIINHY cTeKa (KOTOPBI MOXKET ObITh N3MEHEH
BHYTpY GYHKUUM). Pe3ynbraT — naHHbIE, XpaHsIINECs B BEPLIMHE CTEKA.
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B camoMm Havane (QyHKIMH BBIIONHAETCS NMPOBEPKA: HE IyCT JIM CTEK. 3aTeM JaHHbBIE KOIUPY-
I0TCS BO BCIIOMOTaTENbHYIO IEPEMEHHYIO.

BenomoraTenbHblil yka3aTenb ycTaHaBJIMBAeTCs B BEPIINHY cTeka. OH OyAeT Hy»KeH Il OCBO-
O0oxneHnst maMaTu. ['0JOBHOW yKa3aTellb CTeKa IPOJBUTAECTCA Ha CIEAYIOUIHI AIIEMEHT, a OBIBIIHMA
BEPXHUH y3€7 YHUUTOKaeTCsl.

Ilpocmomp cmeka

void ShowStek(Node* Head)

{
cout<<"Copepxumoe cTeka: \n";
Node* tmp=Head;
while(tmp!=NULL) //noka He KoHel cnucka
{
cout<<tmp->data<<" "; //BbIBOAUTCA MOJie AAHHbIX
tmp=tmp->next; //yKasaTenb Ha caeaywlyw BepuuHy
}
cout<<"\n";
}
}

@yHKIMA TPOCMOTpPa HUKAK CTEK HE M3MEHSET, I0ITOMY yKa3aTelb Ha BEpUIMHY CTeKa nepesa-
€TCs B HEe HE 110 CChUIKE, a II0 3HAUYEHUIO.

Ouucmka cmexa

void ClearStek(Node* &Head)

{
Node* Next;
while(Head) //yka3aTenb He NULL
{
Next=Head->next; //3anomumHaem ykKasaTesnb Ha CAeAywWWA DNEeMeHT
delete Head; //yBanaem snemeHT B BepuuHe
Head=Next; //yKasaTenb BepwuHb — Ha Cleaywwui
}
}

ApryMeHT QYHKIIUHM — yKa3aTelb Ha BeplIMHY cTeka (OyaeT uaMeHeH — ycranosieH B NULL).
OyHKIMSI TTOCIIEA0BATETIHHO OUYHIIACT MMaMsITh, 3aJaHHYI0 Ka)IbIM 3JIEMEHTOM, IoKa yka3zareib Head
HE NPUMET HYJIEBOE 3HAUCHHE.

IIporpaMma, KOTOpasi AEMOHCTPUPYET HCIIOIB30BAHUE BCEX ATUX (DYHKIMH, clenyromast

#include <iostream>
using namespace std;
struct Node
{
int data; //maHHble
Node *next; //ykasaTenb Ha crnegywwuin snemeHT
s
void AddStek(int , Node* &);
void ShowStek(Node*);
void ClearStek(Node* &);
int GetStek(Node* &);
void main()
{
setlocale(LC_ALL,"rus");
Node *Head=0; //co3paHue - OOHyNeHWEe TONOBHOro ykKasaTens
int n;
int data;
cout<<"BBeaute 4MCNO 3/1eMeHTOB cnucka: ";
cin>>n;
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for(int i=0;i<n;i++)

{
cout<<"BBeanTte anemeHT "<<i+l<<" ";
cin>>data;
AddStek(data,Head);

}

ShowStek(Head); //ne4aTb 3/1eMeHTOB cTeka
cout<<"CKoNbKO 3N1eMeHTOB u3Bne4Yb? ";
cin>>n;
for(int i=0;i<n;i++)
{
if(!Head)break; //ecnu paHHble 3aKOHYMAUCL - BHIATH
data=GetStek(Head);
cout<<"U3BneveH snemeHT: "<<data<<"\n";

}

ShowStek(Head); //ne4aTb 3/1eMeHTOB cTeka
ClearStek(Head); //ouucTka namaTu — yAajieHMe cTeka
system("pause");

10.5. O6bennuenust (cMecH)

Obveounenue — 3T0 0COOBIM BUA CTPYKTYpBI, B KOTOPOH 31€MEHTHI HAKJIaJbIBAIOTCS APYT Ha
JIpyra.

OObenrHeHNs MTO3BOJISIFOT HECKOJIIBKUM INEPEMEHHBIM PAa3IUYHBIX THIIOB 3aHMMAaTh OJUH yda-
CTOK namsATH. KoMnuisTop aBTOMaTHYECKH CO3AAET IIEPEMEHHYIO JOCTaTOYHOIO pasMepa AJls XpaHe-
HUsI HAaUOOJTBIIIEH TePEeMEHHOM, TPUCYTCTBYIOIEH B 00bETMHEHHUH.

B kaxnplii MOMEHT BPEMEHHU AaKTHUBHBIM SIBJISICTCSA TOJIBKO OJWH KOMIIOHEHT OOBbeIWHEHHs, a
WHUIMATTU3UPOBATh MOXKHO TOJIBKO MEPBBIN DIIEMEHT.

[Tpu 00bsBNICHNN 00 BEINHEHNUS HUCIIONB3YETCS KIF0YEBOE CIOBO UNion:

union  mymix

{
int i;
char ch;
} myvar;

B stom mpumepe oObsiBIIeH cpasy THIT (mymiX) W MepeMeHHas (myvar), Moj KOTOPYIO Bblele-
Ha MaMsITh. PasMmenienne 31eMeHTOB OOheAMHEHHS B MaMsITH Nokazano Ha pucyHke 10.11. Caemyet
OTMETHTBH, YTO IIPH UCIOIB30BAHUN PA3JIMYHBIX KOMIIMJIATOPOB BEIPAaBHUBATHCS 3JIEMEHTHI 00bEIHHE-
HUSI MOTYT TT0-Pa3HOMY.

myvar.i

Byte 1 Byte 2 Byte 3 Byte 4

myvar.ch
Pucynok 10.11 — Pa3memeHnue 3;ieMeHTOB 00 beIMHEHUS B MAMSATH

OO0beMHEHNS YacTO HCIIONB3YIOTCS TP HEOOXOAUMOCTH TipeoOpa3oBanus TUIIOB. Hampumep,
B IporpaMMe HIbKe 00beIMHEHNE HMCIIONIB3YeTCs NI MpeoOpa3oBaHus 4YKUCIa B CUMBOJ C 3aJaHHBIM
KOJIOM:

#include <iostream>
using namespace std;
void main()
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setlocale(LC_ALL,"rus");
union mymix

{
int i;
char ch;
} myvar;

cout<<"BBeaute koa cumBona: “;
cin>>myvar.i;

cout<<" Emy cooTBeTcTBYyeT cumBon: "<<myvar.ch<<"\n";
system("pause");

Takxe MOXHO MPHUBECTH MPHUMEP HCTIOIB30BAHUS OOBESIUHEHUS I MPOCMOTPA BHYTPEHHETO
MMpeaACTaBJICHUA YUCIA. B nporpaMmMe HUKC BBIBOJAUTCH MECTHAAUATCPHUYHOC IMMPEACTABJICHHUE B MaM -
TH BCIICCTBCHHOI'O 4uUCjaa -1 (Hal’[OMHI/IM, yro tul float 3anumaer B mamsaru 4 63171Ta, KakKk u unsigned
int).

#include <iostream>
using namespace std;
void main()
{ setlocale(LC_ALL,"rus");
union mymix
{ float f;
unsigned int u;
} myvar;
myvar.f=-1;
cout<<"BewecTBeHHoe u4ucno: "<<myvar.f;
cout<<" wumeeT kog: "<<hex<<myvar.u<<"\n";
system("pause");

W, HakoHel, 00bEMHEHNE MOXHO UCIIOJIB30BaTh JUII SKOHOMUH maMsaTu. Harpumep, Mbl XO0THM
CO3aTh YHUBEPCAIBHBIN THIT «reoMeTpudeckas purypa». ITo MOXKET ObITh KPYT (XpaHUM Paguyc),
MPSIMOYTONFHUK (XpaHUM JBE CTOPOHBI) WIIM TPEYTOJIBHUK (MaccHB M3 TpeX CTOpoH). Pasmemaem Bce
9TO Ha OTHOM M TOM K€ YYAaCTKE MaMATH C IOMOUIBIO O6’beI[I/IHeHI/I$IZ

union geom_fig

{
int radius; //xpyr
int a[2]; //npsmMoyronbHuK
int b[3]; //TpeyronbHuk

} myfig;

O4YeBUIHO, YTO €CJIM KOMIOHEHT radius Mmojy4uii CBOe 3HaUEHHUE, TO HET CMBIC/Ia 00paaThCs,
Harpumep, K MacCHBY a.

Hy»HO OMHHTB, 4TO 00BeTUHEHHS He Oe30macHbl. [T0CKOJIBKY OHH MO3BOJISFOT pacCMaTpPHBAaTh
OIHY U Ty XK€ O6HaCTB IaMATHU KaK JaHHBIC pa3HbIX THUIIOB, O6T)GJII/IHGHI/IH MOTYT ABJIATHCA UCTOYHU-
KOM TPYJIHOYJIOBUMBIX OIIHOOK. KpoMme Toro, it KOPPEKTHOTO UCIOIb30BaHUS 00BETUHEHUI HYKHO
XOPOIIIO 3HATh OCOOCHHOCTH KOHKPETHOTO KOMIHIIsATOpA si3bika C.

10.6. BuroBbIe moJas

DIEeMEHTOM CTPYKTYPBI MOXKET OBbITh HE TOJBKO NEpEMEHHAas, HO U HECKOJIbKO COCEIHHX J[BO-
WYHBIX pa3psaa0B BHYTPU OJHOTO LENOro. Takue 37eMeHThl Ha3bIBAIOTCS HOJISIMU.

[Tone moxeT nmeTh T unsigned int unu signed int.

K OUTOBBIM TOJISIM HE MOXKET MPUMEHSTHCS OTIEpaInsl aJpeca, TaK Kak OHU HAXOJSTCS BHYTPH
OaiiTa (HauMeHbIIas afpecyemas euHuna B si3bike C — OJlMH OalT).

76



Onucanre OUTOBOIO IOJIS IPEAIoJaracT yka3aHHe IMOCIIe UMEHHU IOJIs ABOCTOYHUS U pa3Mepa
I10JIsL B OMTAaX:

struct myfields

{
unsigned int a:2;
unsigned int :3;
unsigned int c:3;
} myvar;

Ecmu ums monst He yKa3bIBaeTCsl, TO 3TH OUTHI BHYTPHU IIEPEMEHHOM HE UCIIOJIL3YIOTCS (CKPBITOS
niosie). Pa3Mernienne JaHHBIX B TAMSITH [T IPUBEACHHOTO BBIIIE TIpUMepa IMoKa3aHo Ha pucyHke 10.12.

7/6|5(4(3|2]1]0

c He a
1cnonb3yTes

Pucynok 10.12 — /IBom4Hble pa3psiibl HepeMeHHON myvar
OCHOBHO€E Ha3HaY€HHE OUTOBBIX MOJIEH — SKOHOMHUS ITAMSATH.

IIpumep 10.6. IlycTts TpeOyeTcs XpaHUTh JaHHBIE O TIOTOIE:

® CKOpPOCTh BeTpa (M/c) (MakcHMaibHasi CKOPOCTh BeTpa, KoTopasi Habroaanack, obuta 113 M/c);

® OTHOCHUTEJIbHAS BIAKHOCTH Bo3ayxa B % (MakcumyM 100);

e atMocdepHOEe JaBiicHHE (MM PT. CT.) (MaKCHMaJIbHOE 3HAaYCHHE, KOTOpPOe ObLIO paHee 813 MM
pT. CT.);

e Temneparypa Bozayxa (ot —50°C mgo 50°C)

Ecnu 3amaBaTh Bce 3TH JJaHHBIE TIEPEMEHHBIMU TUMA int, TO 3aiiMem 4 - 4 = 16 Gaiir. Mcnomnn3y-
eM OuTOBBIE TIOJIA. BeimeaM:

® 110]] CKOPOCTh 7 OMT (MaKCHUMaJIbHOE 3HAYCHHUE MOXKET OBbITh 127);

® 110]1 BIAXXHOCTh 7 OUT (MakcUMalbHOE 3HAUCHHE Taloke 127);

e o1 HaBiaeHue 11 OUT (MakcHMaabHO BO3MOKHOE 3HadeHHe 2047);

e 11071 TeMIIepatypy 7 OuT, co 3HaKoM (ot —63 10 +63).

Uroro nmotparum 32 6ura = 4 Gaiira.

Hwxe mpuBesieHO onmMcaHWe COOTBETCTBYIONICH CTPYKTYpPhI M BBIBOJ €€ pa3Mepa B (yHKIUHU
main:

#include <iostream>

using namespace std;

struct pogoda

{ unsigned int windRate:7;
unsigned int humidity:7;
unsigned int pressure:11;
signed int temperature:7;

¥
void main()
{
setlocale (LC_ALL,"rus");
pogoda weather;
cout<<"Pa3mep cTpykTypbl: "<<sizeof(pogoda)<<"\n";
system("pause");
}

BBectu nanHble cpa3y B OMTOBBIE IOJII HEBO3MOXHO, TaK KakK HeNb3s B3ATh azapec nois. [lo-
3TOMY HCIOJIb3YEM JJIs BBOJIA BCIIOMOTATENIbHYIO IEPEMEHHYI0. 3aTeM €€ 3Hau€HHUE IIPUCBOUM I10JIIO.
[Tpu npucBavBaHNK MPOHU30MIET MPeoOpa3zoBaHUe JAHHBIX B HY)KHOE KOJINYECTBO OUT:

77



void input(pogoda &a)

{ int temp;
cout<<"BBeauTte ckopocTb BeTpa (M/c): ";
cin>>temp;
a.windRate=temp;
cout<<"BBeauTe BnaxHocTb Bo3gyxa (%): ";
cin>>temp;
a.humidity=temp;
cout<<"BBeauTe aTmocdepHoe pasneHue (MM pT. cTtonba): ";
cin>>temp;
a.pressure=temp;
cout<<"BBeaute TemnepaTypy Bo3gyxa (C): ";
cin>>temp;
a.temperature=temp;

HpI/I BBIBOJEC OUTOBEIX IOJIEH HET HMKAKHX OI‘paHI/I‘-ICHI/II‘/'I. C HUMH MOXHO o6pau1aTLc51 KakK C
OOBIYHBIMH dJIEMEHTaMU CTPYKTYPBI:

void print(pogoda a)

{
cout<<"CkopocTb BeTpa: "<<a.windRate<<"\n";
cout<<"BnaxHocTb Bo3gyxa "<<a.humidity<<"\n";
cout<<"ATMocdepHoe paBneHne: "<<a.pressure<<"\n";
cout<<"TemnepaTypa Bo3gyxa: "<<a.temperature<<"\n";
}

Onepam/m ¢ OMTOBBIMH IOJISIMH SIBJISIFOTCS MAIlIMHHO-3aBUCUMBIMU. B 3aBHCHMOCTH OT UCIIOJIb-
3yeMOro KOMITBIOTEPA U ONEePaliMOHHON CUCTEMBI OISl MOTYT pa3MellaThesl Kak clieBa HalpaBo, Tak U
CIpaBa HajleBO. B HEKOTOPHIX KOMIBIOTEPAX IMOJIS MOTYT MEpPECceKaTh MPaHULIbl MAIIMHHOTO CJIOBA, B
JIpyrux — HeT. Pa3MelneHue noneu ¢ AJIMHOM, HE KpAaTHOM JJIMHE CII0BA, BOBMOXKHO «BCTBIK» WJIU C
BbIpaBHUBAHUCM.

Hanpumep, 11 cTpykTypsl BUza:

struct

{ int a:10;
int b:14;

Ixx;

MIPEJICTaBJIEHUE B MAaMATH MEPEMEHHOM XX MOXKET UMeTh BUJ Kak Ha pucyHke 10.13a unm kak Ha pu-
cynke 10.130 (B 3aBHCHMOCTH OT pean3alim).

—

7 0o 7 07 07 0
| 222222 1212111121 \nrlwuwwww“w]
xx.b (14 Gutos) xx.a (10 Ouros)

a

7 0.\ 0 7 0 7 0
| IzzzzzzzzIzzzzzzwwl“““““nﬂwl
xx.b (14 Guros) xx.a (10 6uros)

o

Pucynoxk 10.13 — IlpeacraBijieHue B NaMATH NepeMeHHOM XX: a) IPU BLIPABHUBAHUY HA FPaHHIIe CJI0Ba
WM faiiTa; 6) Npy IUVIOTHOH yNaKkoBKe

YTo05I IMMpaBUJIbHO HUCIIOJIb30BATH OUTOBEIE TOJIs1, HY>)KHO BBISICHUTB BCC 3TH HHOAHCHI IIPUMCHU-
TCJIIBHO K CBOEMY KOMIIBIOTCPY. HpOFpaMMBI, HCIIOJIB3YIOMIUC OUTOBEIE IoJisA, HE SBJIAKOTCA NEPCHO-
CHUMBIMH.
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10.7. BuToBble onepanuu

S3p1k C OBLT 3alyMaH Kak sI3bIK JUTS pa3padOTKH OMEpaluoHHbIX cucTeM. [103TOMy B HEM ecTh
«HU3KOYPOBHEBBICY» BO3MOKHOCTH. OJIHA M3 HUX — 3TO BO3MOXKHOCTH BBIMOJHATH TOOUTOBBIE Omepa-
UM HaJ JAaHHBIMH. DTH ONEpalMy HeJb3sl MPUMEHSTh K BEUIECTBEHHBIM 4HciaM. BO3MOXHEI cie-
Jytolre OUTOBBIC OTEePALIUH:

® ~ — UHBEPCHSI.

Bce 6uTsl aprymenTa MeHstoTcs Ha ipotuBononokabie (0 Ha 1, a 1 Ha 0).

Hanpumep:

unsigned char x=~89;
//3HayeHne nepemeHHon x=166

Ilosicuenue:

89,,=01011001,
~8919=101661192=16610

e & — OuTOBOE U.

Jis KaxI0i mapbl COOTBETCTBYIOIIUX OMTOB apIyMEHTOB BBITIOJIHSETCS OMEPALHsl «H» IO Tpa-
Bumam: 1 - 1=1;1-0=0;0-0=0. To ectb y pe3ynbTara equHUIA OyAET TOIBKO B TOM paspsile, B
KOTOPOM y 000UX apTryMEHTOB CTOSUIA €TUHUIIBI.

Hanpuwmep:

unsigned char x=89,y=101;
unsigned char z=x&y;
//3HadeHne nepemeHHon z=65

Ilosicuenue:

X=8919= 01611@912
y=101,,= 01100101,
X&y = 01000001,=65;,

e | — GuToBOE UL

s kaxmoii mapbl OUTOB apryMEHTOB BBINOJIHSAETCS ONepauus «iim» 1o mpasmwiaM: 1 + 1 =1;
1+0=1;0+0=0.To ecTp y pe3ynpTaTa eIuHUIa OyIET B TOM pa3psie, rae XOTs Obl y OJHOTO ap-
TYMEHTa B 3TOM pa3psje Oblia eIuHHIIA.

Hanpuwmep:

unsigned char x=89,y=101;
unsigned char z=x|y;
//3Ha4yeHne nepemeHHoW z=125

Ilosicuenue:

x=89,,=01011001,
y=16119=011001912
x|y =01111101,=125,,

e N — GUTOBOE MCKIIIOYAIOLIEE .

Jis kax0i mapbl OUTOB apryMEHTOB BBITIONHSETCS ONEPAIHsl «HCKITFOYAIOIIee Wi 110 Tpa-
Bumam: 1 +1=0;1+0=1;0+ 0=0. To ects y pe3yibrata OyJeT €ANHHUILA B pa3psae, €CIU TOIbKO y
OJTHOTO apryMEHTa B 3TOM pa3psize 1.

Hanpuwmep:

unsigned char x=89,y=101;
unsigned char z=x"y;
//3HadyeHne nepemeHHOW z=60
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TlosicHenue:

X=89,,=01011001,
y=101,,=01100101,
XAy =661111002=6019

e << — CIIBMT BJIEBO.

Tak, a = b << C; ocymiecTBiIsieTCs CIBUT 3HaUeHUs D BiIeBo Ha C pa3psiaoB. B ocBoOoauBIINECS
crpaBa pas3psbl b 3aHOCSTCS HysU. BUTBI, «CABUHYTBIC» 3a MPEAEIbI Pa3psAHON CETKH MEPEMEHHOM,
nponaaaot (pucyHok 10.14).

Yucno 13

—— Cmeuwenue sneso 13 wa 3 6ura: 13<<3 “—non—

O16pacuiBaeMule OceobopmnewHecs
6uTel NO3HUMK
3anonuATCa
HYNAMA

.

Pucynok 10.14 — Onepanus ciBura BJjieBo

CrBur BIEBO HKBHBAJEHTEH YMHO)KCHHIO HA CTENECHb JBOMKH, IIPHYEM BBITOJIHAETCS MPOLEC-
COpOM ropaszo OsicTpee.

Ecnu onepana C oTpuIaTeIbHBIA WK OOJbIIE JUTHHBI onepanaa b B OuTax, To pe3ynbTar ore-
palyy CIBUTa HEOIIPEIEIIEH.

Onepanuy cBAra HE yYUTHIBAIOT NIEPENOIHEHNE U TIOTEPIO 3HAYUMOCTH.

Hampumep:

signed char temp= 25<<2;
//3HadyeHne nepemeHHoi temp=100

Ilosicuenue:

2519=669110012
25,0<<2=01100100,=100,,=25*2>

signed char temp= -14 << 2;
//3HavyeHune nepemeHHoi temp=-56

Ilosicuenue:

-14,,=11110010,
-14<<2=11001000,=-561,

® >> — CJIBHUT BIIPABO.

Tak, a = b >> ¢; ocymiecTBiseTcst CABUT 3Ha4YeHUs D BIpaBo Ha C pa3psiaoB. J[yist 3amoaHeHus
MO3MIIMI CJIeBa MCIONIb3YEeTCS 3HAKOBBIM OMT (HOJB /IS MOJIOKUTEIBHBIX D 1 emuHMIA AT OTpUIa-
TenbHBIX D). BUTBHI, «COBUHYTBIE» 3a TMpeeNsl PaspsAaHON CETKH MEePEMEHHOM, MpomanaT (pucy-
mok 10.15).

CIBUr BIPaBO MOJIOKUTEIBHBIX YHCET JKBUBAJICHTEH JCICHUIO HA CTEMEHb JBONKH, MpPUYEM
BBITIOJIHSACTCS IPOIIECCOPOM Tropasio ObICTpee.
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Yucno 13

“——— — Cwmeuenve snpaso 13 va 3 bura: 13>>3  —u—~

Oceo6oausLwi- Orbpacuwsaemue
eCA NO3ULUM
aspaas
3aN0NHAIOTCA L 3
HYNAMH

Pucynok 10.15 — Onepanus caBura Bnpaso

Hanpuwmep:

signed char temp= 25>>3;
//3HaveHne nepemeHHon temp=3

Ilosicuenue:

25,,=00011001,
25,>>3=00000011,=3,,=25/2>

signed char temp= -14 >> 2;
//3HaveHne nepemeHHoi temp=-4

Ilosicuenue:

-14,,=11110010,
-14>>2=11111100,=-44,

PaccMoTpuM HECKOTIBKO MPUMEPOB HUCIIOJIb30BaHHS OUTOBBIX ONEPALHH.

IlIpumep 10.7. B mporpammax ympaBlieHHs amlmapaTypod 4acTo ObIBAET HEOOXOJMMO IpOBe-

pUTh, YCTAaHOBJICH JIN OHpe,I[eHeHHLIﬁ OuT uncia (T. €. paBCH JI1 OH eI[I/IHI/ILIG).

s peanuzanuu 5TOH LEIH CO3AaI0T MAcKy — CHEHHUAIBHOE YHCII0, UMEIOIIEe eTMHULBI TOJIBKO
B IIPOBEPSIEMBIX pa3psiaax, a OCTAIbHbIE pa3psAibl — HyJeBble. Mccneryemoe 4uciio MoABEpPraroT ore-
paunu «OuTOBOE U» ¢ Mackoi. Eciu momyuyenHslii pe3ynbTar paBeH 0, To OUT HE ObII yCTAaHOBIIEH, a

€CJIM OTIIMYCH OT 0, TO OBLI YCTAHOBJICH.

B npumepe Hmke mpoBepsieTcs BTOpol OWT cripasa (mepBbiil paspsin). Hamomuanm, uto moboe

YHUCII0, OTIIMYHOE OT 0, mpeodpaszyeTcs B OyJEBCKOE 3HAUCHHUE true:

#include <iostream>
using namespace std;
void main()

{

setlocale(LC_ALL,"rus");

int mask=1<<1; //ycTaHoBneH BTOpoOi 6uT cnpaBa
int x;

cout<<"BeBeaute 4ucno: ";
cin>>x;

if(mask&x)

cout<<"BTopol 6uT ycTaHoBneH\n";

else

cout<<"BTopon 6uT He ycTaHoBneH\n";

system("pause");
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ITpumep 10.8. OpurnHanbHBINA CIIOCOO MPOBEPUTH YETHOE YHCIIO WM HET OCHOBAH HA TOM, YTO
y HEUETHOTO YHCIIa B HYJIEBOM paspsze Out paseH 1, a y getHoro — 0. [TosTomy B kadecTBe Macku Hc-
nose3yeres 1:

#include <iostream>

using namespace std;

void main()

{ setlocale(LC_ALL,"rus");

int x;

cout<<"BBeaute 4ucno: ";

cin>>x;

if(x&1)
cout<<"He4yeTHoe\n";

else

cout<<"YeTHoe\n";
system("pause");

IIpumep 10.9. Onepanus * (6buTOBOE HCKITIOUArONiee uiu) 00JIagaeT OMHAM BaXHBIM CBOWCT-
BOM: €CJIM €€ JABAXbl IPUMEHHUThH K OHOMY M TOMY K€ OOBEKTY, TO OHa BO3BPALIAET €r0 B HCXOJHOE
COCTOSTHHE.

3TO0 CBOWCTBO YaCTO UCIOJB3yeTCs U1 udpoBanHus nHGopManuu o kiaody. Hanpumep, Hek-
TO JKENaeT mepenats 3amudpoBanHoe coodmeHne. Ko BceM cuMBOIaM 3TOT0 COOOIIEHHUS OH TIpUMe-
HSET OIepaluoo " ¢ GPUKCUPOBAHHBIM YUCIIOM (KIItouoM). B pe3ynbTare mosydaercss HaOOp CHMBOJIOB,
KOTOPBIN Henb3sl NpouuTaTh. OH MepeaaeTcs moiayyaTelto.

[Tomyuarens Takxe 3HaeT kito4. IlomydnB 3amm@poBaHHYIO CTPOKY, OH CHOBA NPHMEHSET K
Hell onepanuio * ¢ KJII0UOM, U MOITy4aeT UCXOIHOE MTOCIaHue.

#include <iostream>

#tinclude <Windows.h>

using namespace std;

void main()

{
SetConsoleCP(1251);
SetConsoleOutputCP(1251);
char key='Y"';
char str[20];
cout<<"BBeguTe cTpoky He 6onee 19 cumBonoB: ";
gets(str);
for(int i=0;i<strlen(str);i++)

str[i]=str[i]"key;
cout<<"3awndpoBaHHaa cTpoka:";
puts(str);
for(int i=0;i<strlen(str);i++)
str[i]=str[i]"key;

cout<<"BoccTaHoBNEeHHana cTpoka:";
puts(str);
system("pause");

3agaun

3agaya 10.1. Onucats cTpykTypy ¢ uMeHeM Aeroflot, copepikaliyro ciaeayroIne mos:
® Ha3BaHUE ITyHKTa Ha3HAYCHWUs peiica;

® HOMED peiica;

® TUTI caMoJIeTa.
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Hammcats nporpamMmy, BBITIOHSIONIYIO CIEAYIOIINE JCHCTBUS:

® BBOJ JJAaHHBIX B MACCHB, COCTOSIIUHN U3 YeThIpeX deMeHToB Thuma Aeroflot;

® BHIBOJI CIIMCKA PEHCOB, YIIOPATOUYCHHBIX 110 BO3pACTaHUIO HOMEpa peiica;

® TIOMCK IO IyHKTY Ha3Ha4deHHs (ITyHKT Ha3HAYSHUs 3alpallrBaeTcs y MoJb30BarTens). BeBo-
JTUTCSI CITMCOK PEHCOB, BBUICTAIOIINX B JAHHBIN ITYHKT.

3agaua 10.2. Onucare crpykrypy Tovar (Ha3BaHHMe TOBapa, CTPaHA-TIPOM3BOJUTEIb, IICHA).
Co3natb MaccuB TOBApOB U3 7 aneMeHTOB. NHUIIMAaTu3UpOBaTh 3TOT MACCUB JaHHBIMU B IIPOTpaMMe.

3anpocuTh y NOJIB30BATENS HA3BaHUE CTPAHbI M TOJICYUTATh CPEIHION IIEHY Ha TOBApHI U3 3TOU
CTpaHbl. BEIBECTH CITUCOK TOBApPOB, YHOPSIOYEHHBIN 10 HA3BaHUIO TOBApA.

3agaua 10.3. Pa3paborars Habop QyHKIMH 1151 paboThI ¢ ovepepio (co3manue odepenu (Jo-
OaBlieHHE OAHOTO MEPBOTO AIEMEHTa), 100aBIeHNE B KOHEI| Ouepear, U3BJICUCHHE U3 Hayalla odepe-
Jtv, TIPOBEPKA IyCTOTHI OYEPENIH, NIeUaTh COJACPKUMOTO OUYEPEIU, MOJCUET KOJIMYSCTBA SJICMEHTOB B
ouepenu, ourcTka ouepeau). [IpommrocTpupoBats UX paboTy Ha IpUMEPE.

ﬂﬂ}l camocmosmelbHoco peerust

3agauva 10.4. Onucate ctpykrypy AVTO (HOMep, Mapka, 00beM JBUTATEINs, IBET aBTOMOOU-
ns1). Co3aath MaccuB aBTOMOOWMIICH U3 5 3JIEeMEHTOB. 3allOJTHUTH 3TOT MACCUB AaHHBIMH, 3alIPOCHB MX
y TIOJIb30BATEIS.

3ampocuTh y HOIb30BaTENs LIBET U pacleyaTaTs BCE aBTOMOOMIIM JAHHOTO IBETA.

3agaya 10.5. Oncare cTpykTypy Student (pamwmmus, Bospact, cpenuuii 6amt). Co3mats mMac-
CHB CTYJICHTOB U3 § dJIeMeHTOB. MacCHB MHUIHAIN3UPOBATh KAKUMH-JTHOO0 3HAYCHUSIMU B IIPOTPaMME.

PacnieyaraTh CHHMCOK CTYAEHTOB, YIOPSAOYECHHBINA MO CpefHeMy Oaiunty (OTIIMYHHUKU TIEPBBIE).
[TogcunTaTh KOMMYECTBO CTYACHTOB Mitaiie 20 ner.

3agaua 10.6. Onmcats cTpykrypy VideoMag (Ha3BaHmue ¢uibMa, XaHp, PEUTHHT TOIYISAp-
HOCTH).

B mporpamme co3maTh MaccuB, COCTOSIIHMI M3 BOCHMH dJeMeHTOB Thumna VideoMag. Maccus
MHULOHAJIN3UPOBATH KaKUMH-JIN00 3HAYEHUSIMU B mporpamMme.

Hanucate nporpamMmy, BBINOJHAIOUIYIO CHEAYIOIIUE ACHCTBUS:

® [IOMCK 110 KaHpy (Ha3BaHME >KaHpPa 3alpaIlNBACTCs Y IOJIb30BATEN);

® BBIBOJ MH(OPMALIMK O CaMOM HOMYJISIPHOM (HIIBME;

® BBIBO/J] BCEX 3amucerd o GpuiibMax Ha KOHCOJIb, YIIOPSAOYECHHBIX 10 PEUTHHTY.

3agaua 10.7. Onucate cTpykTypy Student (pammnusi, rpymma, ycreBaeMocTh (MaccuB H3 5
int)). Co31aTh MacCHUB CTYJICHTOB U HAIKUCATh IPOTrPaMMy, MO3BOJISIONLYIO:

® IMHAMUYECKH W3MEHSTh pa3Mep MaccuBa (100aBIATh WM yIAISATh 3alUCh O CTYJEHTE C OII-
peneneHHBIM HOMEPOM);

® BEIBOAWTD CITUCOK OTIMYHUKOB (>75% OTIMYHBIX OIEHOK);

® BLIBOJIUTH CITUCOK JBOCYHUKOB (>50% oreHok 2 u 3);

® BBEIBOJIUTH CIIMCOK CTYJIEHTOB, OTCOPTUPOBAHHBIN MO (haMHIIHH;

® BBEIBOJIUTH CIIMCOK CTYJICHTOB OIPEJIIEHHOM IPYIITbI, OTCOPTUPOBAHHBIN 1O ()aMUIINY;

® BEIBOAWTH CITUCOK CTYJIEHTOB, OTCOPTHUPOBAHHEIH 110 cpeiHEMY Oaity (OTIMYHUKH TIEPBEIE);

® BBIMTOJTHATH TIOUCK 0 (DaMUIIMH CTYSHTA.

3agaya 10.8. Onucath CTPYKTYpy, COAEpIKaIIy0 OuTOBbIe M0, CTPYKTYypa J0/DKHA XPAHUTh
uHpopmanuio o koHdurypanuu kommetorepa. Hanpumep, xoprmye AT — 0, ATX — 1; Buneo Ha 6opty —
0; Buneokapta — 1 u 1. 1. Co3naTh TUHAMHUYECKUI MAacCUB 3alHCell O KOMITBIOTEPAX M 3aHECTH B HETO
5 3ammce, 3a/1aB UX 3HaYCHUS B TEKCTE MporpaMmel. PeannsoBarts cieaytomue GpyHKOIMu:

® 11eYaTh BCEX 3aIUCei;

® [IOMCK U MevaTh 3anMucel 0 KoMnbroTepax ¢ koprycoM ATX;

e 100aBIIEHUS 3aMHCH O KOMITBIOTEPE;

® yIaJleHus 3aIiCH O KOMITBIOTEPE.
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3agaua 10.9. Paspabortats HaOop GyHKIMI A1 pabOTHI ¢ AEKOM (cOo3AaHMe eKa, 100aBICHHE
B JICBBII KOHEII, T00aBJICHUE B MPaBbIi KOHEII, YAAJICHUE C JICBOTO KOHIA, yIAJICHHE C TPABOr0 KOHIIA,
neyaTh COJEPKUMOTO JIeKa, OYMCTKA JIeKa, TIOJCUET KOJTMUYECTBa 3JIEeMEHTOB Jieka). [IpomnirocTpupo-
BaTh X PadOTy HA TIPUMeEpeE.

3agaua 10.10. Pazpaborars npunoxenue «Pupma puentopos». Onucats cTpykTypy «KBaptu-
pa» (HOMep KBapTHPHI, KOJIMYECTBO KOMHAT, 00IIas IUIOMaas, CTOMMOCTb, ITpoJIaHa/cBo00IHa/3a0p0-
HupoBaHa). Coznars MaccuB u3 10 kBaptup. PeanmszoBats crenyronue GpyHKINN:

® pPeIaKTHPOBATh KBAPTHUPY;

® IPOJIaTh KBAPTHPY;

® 3a0pOHHPOBATH KBAPTHPY;

® 1e4aTh BCEX KBApPTHP;

e 1eYaTh BCEX MPOAAHHBIX KBAPTHD;

® 1e4aTh BCEX CBOOOIHBIX KBAPTHD;

e 11e4aTh BCeX 3a0pOHUPOBAHHBIX KBAPTHD;

® pacyeT MpHUOBLIN (CyMMa IIEHBI, BCEX MPOJaHHBIX KBAPTHD).

IIpumeuanue — PekoMeHmyeTcs 3a1aTh HCXOAHYIO0 HHGOPMALUIO O KBapTHPax B MPOTpaMMe.

TEMA 11. ®AWJIbI
11.1. MousTus ¢aiina u NOToKa

@aiin — IMEHOBaHHAs 00J1aCTh MaMATH, B KOTOPOU xpaHuTcs uHpopmarms. O0sraHO (aiin pac-
nojaraercsi Ha aucke. B daiinax xpansrcst TaHHbIE, TEKCTHI IPOTPaMM, PUCYHKH U T. [I.

Odusndeckast peanuzanus GaiiyioB MOXKET OBITh Pa3IMYHON M OYE€Hb 3aBHCHUT OT HCITOJIBE3YeMOU
ONEPALMOHHON CUCTEMBI:

® HEKOTOPbIE CHCTEMbI XPaHAT CoAepKuMoe (ailia B 0MHOM MecTe, a HH)OPMALHIO O HEM — B
JPYroM MecTe (Ipyrue CUCTeMbl BCTPAUBAIOT OMKMCAHKE B caM (aiii);

® B TEKCTOBBIX (haiyiax KOHEI] CTPOKU MOXET OTMEYAETCs IByMs CUMBOJAMHU OO OJXHUM CHM-
BosioM (Harmpumep, B MS DOS koHel[ CTpokH oTMedaeTcs cumBoaMu \r' 1 \n' (Bo3Bpar KapeTku u
HepeBoJI CTPOKH), a B Macintosh — 310 oauH cumBoi T');

® HEKOTOPBIC CUCTEMBI M3MEPSIOT pa3mep ¢aiiia 10 Onmkaiiiero Oaira, a gpyrue — OJIoKaMu
OaiiToB.

Ecnu yuuThIBalOTCSl 3TH M IPYTHE TOHKOCTH OPraHM3alliy BBOJA U BHIBO/IA, TO 3TO HUKOVPOS-
He@blll 6600 U 6bl600, KOTOPBIH PEATU3yeTCs C TMOMOIIBIO CICIUATBHBIX OMOIUOTEYHBIX (DYHKITUH,
OpPUEHTUPOBAHHBIX HA KOHKPETHYIO OIIEPALMOHHYIO CHCTEMY.

Ecnu e ucnonp3yercsi crmanoapmuulii nakem 66004 U 6b100d, TO BCE 3TH Pa3Inius HUBEIH-
PYIOTCSI CaMOW CHUCTEMOM, ¥ IPOTPaMMUCT PabOTaeT ¢ HEKUM WealbHBIM QaiiyioM. B HeM TekcT co-
CTOWT U3 MOCJIEA0BATEIILHOCTH CTPOK, KaXK/as CTPOKA 3aKaHYMBAETCSI CUMBOJIOM KOHIIa ctpoku (\n').
Eciu B MS-DOS Ha caMoM Jiefie CTPOKH OTAENSIOTCS AByMst cumBosiamu ‘\r' 1 '\N', To cucrema mnpeoo-
pasyeT 3TH JBa CHMBOJIAa B OJMH NPH BBOJE M BBITIOIHAET 00paTHOE MpeoOpa3oBaHUE TPHU BBIBOJIE.
[TosTOMY /7Sl MPOrpaMMHUCTa KOHEIl CTPOKHU BBITJISIUT KaK OJIMH CUMBOIIL.

MHuorue ¢hyHKIHH TP TOCTHXeHNH KoHIa ¢aiina Beimator cumBoi EOF (End Of File). Cumso-
nnueckas koHctanta EOF onpenenena B <stdio.h>. O0b14HO ee 3HaueHUE paBHO —1, HO B BBIPa)KEHH-
ax caenyet nucatb EOF, uTo0bI He 3aBUCETh OT KOHKPETHOTO 3HAYCHHSI.

CranzapTHBIN BBOJ U BBIBOJ COOTBETCTBYeT cTaHaapty ANSI u peanusyercs ¢ momoIpo 0uo-
JMOTEYHBIX (DYHKIMH, OMCaHHBIX B (aiine <stdio.h> (nmpu padote ¢ koHcombIO 31O getchar(), gets() u
scanf() ms BBOma, putchar(), puts(), printf() xms BerBOIA).

Ilomoxk — 310 abcTpakius, UCIoNb3yeMasi /Ul BBOJIa M BBIBOJIA JIaHHBIX B enHON MaHepe. [lo-
TOK MOXXET OBITh CBSi3aH ¢ (hailyioM Ha JAUCKE, ¢ KOHCOJIBIO, C IPUHTEPOM WJIM COKETOM AJisi oOMeHa
JAHHBIMU TI0 CETH.

IIpu pabote ¢ mo6OH MpOrpaMMoli crucTeMa aBTOMATUYECKH OTKPBIBAET MATH MPeroNpeaeieH-
HBIX ITIOTOKOB:

e stdin — moTOK T BBOIA, CBA3AHHEIN ¢ KJIaBHATYPOIA;
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e stdout — mMOTOK /IS BEIBO/IA HA KOHCOJIb, CBSI3AHHBIA ¢ MOHHUTOPOM (TOYHEE, ¢ OKHOM KOHCOJH
Ha MOHHUTOPE);

e stderr — moToK JuIst BBIBOJIA OMIMOOK HA KOHCOJIb;

e stdaux — cTaHAapPTHBIN TOMOTHUTEIBHBIN TOTOK;

e stdprn — crangapTHas neyaThb.

Kax Oyner mokazaHo HWKe, CTAaHIAPTHBIE TIOTOKH JIJIsl BBOJIA U BEIBOJIa MOYKHO TIEpEHAIPABUTH.
Hampumep, MOKHO cienaTh Tak, 9TOObI CTaHAAPTHBIM BRIBOJI ITIE)I HE Ha KOHCOIb, a B (aiii. Mm 9ro-
OBI CTaHJIAPTHBIM BBOJI 3a0MpaJl CHMBOJIBI HE C KJIaBUATYPHI, a U3 ¢aiiia Ha TUCKe.

Ho cramnmapTHBII TOTOK ISl BEIBOJIA OIIMOOK HE MOXKET OBITh IIepeHaNpaBIieH, OIMHOKH BCeTaa
BBIBOJISITCS] HA DKPaH MOHUTODA.

11.2. TexcToBblii M IBOMYHBIH opMaThl (aiijioB

CymectByer nBa (hopmara (aiiioB, ycTaHOBIECHHBIX cTaHAapToM ANSI: TEKCTOBBIN M JIBOWY-
HBIi1.

®daiin deouyrnoeo hopmaTa — 3TO TOCIEIOBATEIILHOCTE OaiiToB. Hampumep, B TakoM (aitire xpa-
HSTCS YHUCIIOBBIE TaHHBIE, KOTOPBIC TIPEABAPUTEIILHO HE MPeoOpa3yIoTCs B TEKCT.

B ¢aiine mexcmosoco Gpopmata HaXOAATCSI CUMBOJIBI, pa3/ieieHHble Ha cTpoku. Daiin TekcTo-
BOTO (hopMaTa MOXKET OBITh OTKPHIT B TEKCTOBOM PEIAKTOPE, M BBl YBUIUTE CHMBOJIBI, KOTOPHIE MOXK-
HO TpodecTb. Eciiu jxe B TECTOBOM pEIaKTOpe OTKPHITH (a1 IBOMYHOTO opMaTa, TO Bl YBHUIHTE
HENOHITHBIN KO,

Ha pucynke 11.1 moka3zaHbl OTAMYKS B CIIOCO0aX XpaHEeHUs dncia 145 B JBOMYHOM H TEKCTO-
BOM (popmarax.

Yncno 145
B agBouyHOM dopmaTe: B TecToBOM dopmaTe:
BHYTpeHHee npeAcTaB/eHWe 4Yucna: Kogpl cumBonos '1l' '4' '5':
00000000 10010001 00110001 00110100 00110101
Pucynok 11.1 — IlpeacTaB/ieHue JaHHBIX B TEKCTOBOM U IBOMYHOM (popmaTe

SA3pik C MMeeT Ba peKUMa OTKPBITHS (ailyioB: ABOMYHBINA U TeKCTOBBIM. OOBIYHO HCHIONb3Ye-
MBIH PEKUM COOTBETCTBYET (popMmaTty (haitna. OnHaKO MOXKHO OTKPBITh TEKCTOBBIM (aiiil B TBOUYHOM
pexxume. Torma MOXKHO OyJeT MPOYeCcTh KOJBI BCEX XPAHSIIUXCS CUMBOJIOB, O€3 3aMeHbI JIBYX CHMBO-
708 \r' u "\n' Ha o7mH. OTKpPBIBATh TBOMYHBIN (Daiil B TCKCTOBOM PeXUME OECCMBICICHHO.

11.3. Bydepu3anus BBoa U BHIBOJIA

CrannapTHBIHA BBOJ M BBIBOJI UCTIONIL3YET Oy(epr3anii. IT0 03HAYAET, YTO JaHHBIE U3 TTOTOKa
HE cpa3y MepeialoTcs B IporpamMMmy, a HaKaIlJIMBarOTCsl B HEKOTOPOW MPOMEXYTOUYHOW MaMsTH, Ha3bl-
BaeMoit 6ygepom. [locne 3amonnenus Oydepa oH mepesaeTcs mporpaMmme.

Takoi Moxxoa MO3BOJISIET CYLIECTBEHHO MOBBICUTH CKOPOCTH paboTHI porpaMmel. Pasmep Oy-
depa moxeT ObITh 512, 1024 1 Gonee O0alTOB.

Ecnu BeImonHsETCS BBOJI C KJIaBUATYpPHI, TO Oydep nepeaaercst mporpaMMe B TOT MOMEHT, KOT'1a
MI0JIb30BATENb HAXKMMaeT kinaBuily Enter. Kpome BeIMIphIIIa B CKOPOCTH, 3TO €I1I€ JAET BO3MOKHOCTb
peIaKTHPOBATh JaHHBIE TIPU BBOJIE: MTOKA HE Ha)kaTa KiaBuiia Enter, BO3MOXKHO M3MEHUTH COMNEPIKH-
MO€ CTPOKH.

Otnuune OydepuzoBaHHOrO BBOJA OT HeOydepr3oBaHHOTO MoKa3aHo Ha pucynke 11.2. Ilpu
BBIBOJIC JIAHHBIX B (haiil MM HA KOHCOJIb TOXKE MOXKET BBIIONHATHCS Oydepusanusi.
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He6ydepunanpoBaHHbIl BBOA,
L (N
type HI! > HI!
Co,qep)KVlmoe HemMegneHHO CTaHOBUTCA
OOCTynHbIM Ang nporpaMmmbel |7 ======*=
BydepusnpoBaHHbI BBOA
. buffer
type HI!

P COEOEEE HI!
CumBOIbI MOCHINAOTCA OAMH 3a Copepxwumoe bydpepa cTaHOBUTCS
apyrum B 6ydep B ToM nopske, AOCTYMHBIM ANS NPOrpamMmbl

B KaKOM OHU BBOOATCA C KnaBmaTypbl

Pucynok 11.2 — Bydepuzopannnlii u HeOy(epu3oBaHHbII BBOJ

Oyrknua int getchar(void) — 310 ¢yHKUMS 1715 BBOJA OJHOTO CHMBOJIA M3 CTaHIAPTHOTO
MOTOKA BBO/IA (TI0 YMOITYaHHIO — C KIIABUATYPHI).

Omna BO3BpaIaeT cieayroumii cuMBol u3 otoka win EOF B ciyyae xoHna ¢aiina. Ota ¢pyHk-
KIS UCTIONB3YeT Oy(hepusainio BBOIA.

®yuknusa int putchar(int) — ¢yHKIMS 1)1 BRIBOAA OJHOI'O CHMBOJIA B CTaHAAPTHBIN MMOTOK
(110 yMOJTYaHUIO — B OKHO KOHCOJIH).

Ona Bo3Bparmiaet BbiBefeHHBIH cuMBoN Wi EOF B ciywae ommOku. OGe naHHBIE (PYHKIIHA
OIKMCAHBI B 3aroJIOBOYHOM (aitiie <stdio.h>.

IIpumep 11.1. Jlannsrit npumep mnmrocTpupyeT dhdekt Oydhepuzanun. Pazpaboraem mpocTyio
IporpamMMy, KOTOpasi IIOBTOPSIET BBOJAUMBIE CHMBOJIBI:

#include <stdio.h>
void main()

{
int c;
while((c=getchar())!=EOF)
putchar(c);
}

CHUMBOJIBI CYMTBHIBAIOTCS 10 TEX IOp, IOKAa He OyaeT oOHapyxeH KoHel Qaitna (mpu BBOIE C
knaBuatypsl B MS DOS — sto cumBon Ctrl+Z B Hauase cTpokn).
OKHO KOHCOJIM AJIs 3TOM NMPOrpaMMbl IMEET BUJ, IPEACTABICHHBIN Ha pucyHKe 11.3.

-

¥ DMNOwcana'\Pabotal... I. — | =] |ﬁ] ]

Pucynok 11.3 — OkHoO KoHcoJM n1pU Oy(epHU30BAHHOM BBOjJE

Takum 00pa3om, XOTs BBOJ M BBIBOJ B IPOTpaMMe OpPTaHW30BaHbI IOCHMBOJIBHO, HA CAMOM Jie-
ne 00paboTKa CHMBOJIOB HAYMHAETCS MOCIE TOTO, Kak Oy/eT Haxkara KiaBuina Enter, u comepxumoe
Oydepa cTaHeT JOCTYITHO MPOTrpaMMe.
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O0b1yHO Oy(epr30BaHHBINA BBOJ YAOOCH WIIM HE 3aMeTeH Ul Mojib30oBaTela. OQHaKO CYIIeCT-
BYIOT CHTYyaIlU{, KOT/]a TIPY HAXKaTUU KJIABHIITM CUMBOJI JJOJDKECH OBITH Cpa3y JKe MOJMYUYCeH MPOorpaMMoit
(mampumMep, B UTpax).

Hns peanmzanym Hebypepuzosantozo 6600a NCIOAB3YIOTCS (GYHKINH, OOBSIBICHHBIE B 3aT0JIO-
BOYHOM daiiie <conio.h>:

int getche(void)
int getch(void)

O06e 5Tux (QyHKIMK BO3BPALIAIOT KOJ BBeAeHHOrO cuMBodia. [Ipu atom getche() moBTopsier Ha-
JKaTBI Ha KJIABUAType CHUMBOII Ha dKpaHe KOHCOIH, a getch() — Her.

Yacro ¢ynkimo getch() ucmons3yroT uis 3aepKKU dKpaHa BMecTo system(''pause™). Beimoi-
HEHHE MPOrpaMMbl POCTO MPUOCTAHABIMBACTCA 10 TEX IOP, NOKA IOJIB30BaTelb HE HAKMET KaKylo-
00 KITaBUIITY.

Otu GyHKIHH He ornpeseneHsl cranaaprom ANSL

Ilpumep 11.2. HeOydepuzoBaHHBII1 BBOJ ¥ BEIBOI:

#include <conio.h>
#include <iostream>
using namespace std;
void main()

{
char c;
while((c=getche())!="#")
putchar(c);
getche();
}

OKHO KOHCOJIM B 3TOM CITy4yae BBITJISIIUT TakK, Kak Moka3aHo Ha pucyHke 11.4 (OykBbI OBTOpSI-
I0TCS cpasy mociie BBoja). [lo0ounbIil 23 deKT: He BBIIASTCSI CUMBOI KOHIA Qaiiiia, MO3TOMY IPUXO0-
JIUTCSI UCIIOJIb30BaTh IPYroi CrielMaIbHbINA CUMBOJI.

] D:&DrccaHa"-.Paﬁma...l = | (5] |_i3-‘

mmaammaa ookk#_

Pucynok 11.4 — OKHO KOHCOJIM IPU HeOydepHU30BAaHHOM BBO/Ie

11.4. TlepenanpaBjieHue BBOJA H BHIBO/IA

[To yMonm4aHUWIO CTaHIAPTHEIM BBOJ TOJNYdYaeT JaHHBIE OT MOTOKa stdin, CBSA3aHHOTO C KJaBHa-
Typoil. Ho cTaniapTHBIH MOTOK MOYKHO TI€pEeHAIpaBuTh, T. €. CBA3aTh stdin He ¢ KJIaBHaTypoH, a ¢ Ka-
kuM-6o0 aiinom Ha mucke. Torma Gynknuum getchar(), gets() u scanf() Oymyt monmyuyaTh naHHBIE W3
atoro Qaiina. Tak ke cebst BelleT U TOTOKOBBIN BBOA CH++.

AHAJIOTUYHO MOXXHO IIE€pEHANpPaBUTh U CTaHAAPTHBIA MOTOK BBIBOJA stdout, cBsi3aB ero c ¢ai-
noM Ha aucke. Torga ¢ynkuuum putchar(), puts() u printf() (a Takxke MOTOKOBBIH BBIBOA cout) OyayT
3aIMChIBATh JJAHHBIC B (aiil.

[ToTox u1st BEIBOA OLIMOOK W IPYTHE CTaHIAPTHBIE IIOTOKH IEPEHANPABUTD HEIb351.

[lepenanpaBuTh NOTOK BBOJIA MOXKHO C IIOMOLIBIO CUMBOJIAa < MPU BBI30BE MPOrPaMMBbl U3 KO-
MaHHOW cTpoku. Clienyromas KOMaH/ia 3aCTaBUT MPUIOKEHUE Prog CUUTHIBATH CHMBOIIBI U3 (aiina
infile.txt, a He ¢ KJIaBUATYPBHI:

prog.exe <infile.txt
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AHAJIOTUYHO MOXKHO TEPEHANPABUTh TIOTOK BhIBOJIA B (paiil BMECTO dKpaHa KOHCOJIH:
prog.exe >outfile.txt

Ilpumep 11.3. OtkoMnuaupyeM mporpammy npumepa 1 u momyuum daiin echo.exe (eciu ot-
KPBITh MANKY pPeleHus1, TO 3TOT (aiin MoxkHO 00HapyxuTh B nanke Debug). [Tockonbky Mbl coOupa-
eMCsl 3aIyCcKaTh ATOT (paiim U3 KOMaHAHON CTPOKH, €r0 UMS HE JTOJDKHO COJIepXkarh MpoOesoB (B KO-
MaHIHOH cTpoke AeicTBytoT nmpaBmia MS DOS, a ne Windows).

Jns ynoOGcTBa MOXKEM CKOMUPOBATh 3TOT (aiiil B Apyrylo manky (B AaHHOM ciiydae OblLia Mc-
NOJIb30BaHa Marnka [Ipumepot).

3amycTUM KOMaHIHYIO CTPOKY. DTO MOXHO CIEJaTh yepe3 KHONKY /1ycK, 3aIlyCTUB IPOrPaMMy
cmd.exe. JIpyroii cnoco0 OTKpHITh KOMaHAHYIO CTPOKY — B ipuiioskeHnn Total Commander BbIOpath B
MeHI0 Komanovl — OmKpbimb KOMAHOHYI KoHcoab. TeKyIen mupeKToprue mpu 3ToM OyaeT Ta man-
ka, koTopast B Total Commander Obliia TeKyIICH.

Ecnu B koMaHmHOI cTpoke HabpaTh uMA ¢aiina, To mporpamMma OyIeT BBIITOJHEHA TaK JKe, KaK
ecii ObI MBI 3aITyCKaJIM €€ U3 CpeJlbl MPOrpaMMHUPOBaHNS (T. €. OyaeT BBOANUTH JaHHBIEC C KIABHATYPHL,
a BBIBOJIUTH B OKHO KOMaHJHOH CTPOKH).

Ecnu xe HaOpatb echo.exe>file2.txt (pucynok 11.5), To BbIBoA OyneT mepeHanpaBicH B Gaiii
file2.txt (ecu OH paHee He CYIIECTBOBAN, TO OH OYAET co3aH B dTOU nupekropun). Bee, 4To MbI Oy-
JeM HaOupaTh Ha KIaBUaType, OyleT 3aluchIBaThCs B (aiii.

BN C\Windows\system32\cmd.exe = | B |

Microsoft Windows [Verszion 6.1.76011]
(c?» Kopnopauuna Makkpocootr (Microsoft Corp.»,. 2009. Bce npaBa 3alMWeHb .

D:~Okcava“Pasota“llpunepurecho.exe>file _txt

. P .

Pucynok 11.5 — IlepenanpasJjieHue BbIBOJA

AHaNornyHO mepeHanpaBuM MMoTok BBoja. CozmanuM 3apanee ¢aiin filel.txt, 3ammcas Tyna ka-
Koi-mnbo Tekct. Toraa komanaa

echo.exe <filel.txt >file2.txt

JIacT BO3MOXKHOCTh TpOTpaMMe IMOJy4aTh CHMBOJIBI U3 ¢aiina filel.txt, a BEIBOJ HANPaBIATh B (aiin
file2.txt.

Iopsinok nepeuncnenus (aiyioB Npu KOMOMHUPOBAHHOM INE€PEHAIPaBICHUH HE UMEET 3Haue-
HUs1. BO3MOXHBI Tpo0esbl MexX Ty UMeHaMU (DaiiiioB.

[MepeuncnyuM HEKOTOpPBIE TIPABUIIA IEPCHATIPABICHUS CTAHJAPTHBIX TIOTOKOB:

® HEJb3s UCTOJIL30BATh OJIMH U TOT ke (aiiil B KauecTBE BXOAHOTO M BBIXOJHOTO IMTOTOKOB (T1e-
pell HayajoM IporpamMMbl (aiii BEIXOTHOTO MOTOKA YAAJSIETCS ¥ CO3/1aeTCs 3aHOBO);

e oriepalys NepeHanpaBieHns He MOXKET OBITh MCIIOJb30BaHa JUIS COCMHEHUs OJHOTO (aiina
JaHHBIX ¢ APYTUM (MM OHOH MPOrpaMMBI ¢ APYToi);

® BXOJHBIE IaHHBIE MOXKHO OpaTh TOJIBKO M3 OAHOrO (aiiina, HO He U3 HECKOJIbKUX (aHATOTUYHO
BBIXOJHBIE JAHHBIE MOTYT OBITh HAaIIPaBJICHBI TOJILKO B OJIUH (haiin);

® 1M1 HCIIONHIEMOro (haiiyia He JOJDKHO COZepKaTh IpoOeIIoB.

CrnetyeT OTMETHTb, YTO B ONEPaUOHHBIX cucTteMax Unix, Linux u MS DOS peanu3oBaHa Tak-
e oreparus >>, KOTopasi Mo3BoJIseT J00aBITh JJaHHbIE B KOHEIl CYIIECTBYIONIETO (aiina.

11.5. OTkpsbITHE (aiiaa
IlepenanpaBnenne CTaHAAPTHBIX MOTOKOB BBOAA U BBIBOJA OOJIAAAET CYIIECTBEHHBIM OIpaHH-

YEeHHEM: HeNb3sl YacTh MHQOpMAIMK BBOJUTH C KJIABUATYPHI, a 4acTh — U3 (aiia. AHAJOTHYHO HETb3s
pa3aenuTh OTOK BBIBO/IA, HATIPABUB OJHU JaHHBIE B (aiii, a Apyrue Ha MOHHUTOP.
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[lycts, HanpuMep, TporpaMma 3ajaeT BOIMPOCH! MOJIb30BATENIO, a PE3YJbTaThl 3aITUCHIBACT B
¢aiin. [Ipu nepenanpapieHUy MOTOKA B (ailil 3aIHUIIYTCS] HE TOJIBKO OTBETHI, HO ¥ BOMPOCHI, a MOJIb-
30BaTeNh HE YBUJIUT HAYETO.

Bbonee ynoOHBIM criocoboM paboThl ¢ (aitiom SBIsIeTCS BBIACIEHHE OTACIBHBIX MOTOKOB IS
Ka)XIoro BUJa AaHHBIX. [Ipexke Bcero, Takoi MOTOK CIIEAyeT OTKPHITH ¢ MmoMomIbsio ¢pyHkuuu fopen()
(oObsiBieHa B (aitne <stdio.h>). Ota Pynkumsa GepeT BHeUIHEeE UMsI, BBIIONHAET HEKOTOPBIE MOATOTO-
BHUTETBHBIC OIEpaIlii, OOMEHHBACTCS 3aIpOCaMH C OTEPAIMOHHON CHCTEMOU (IMTOAPOOHOCTH ceidac
HE BaKHBI) H B UTOTE€ BO3BPAIIAET YKa3aTellb, KOTOPBIN B TANBHEHINIEM HCIIONB3YETCs U YTCHUS T
3anucu. Ee ¢popmar:

FILE *fopen( const char *fname, const char *modeopen );

Crpoxka fname — ctpoka B cTmiie C, comeprkamas uMs ¢aiina, KOTOphIii HEOOXOANMO OTKPHITh.
DTOT mapaMeTp JOJDKEH COOTBETCTBOBAThH MPABUIIAM UMEHOBAHUS (DAlijIOB B MCIIOJIB3YEMOU CHCTEME,
Y MOXET BKJIFOUATh B C€0s MMyTh, €CIIM CUCTEMA MOIJICPKUBACT €rO.

[TapameTrp modeopen — cTpoka, cojepxaiias pexuM JOCTyIa K daiy.

B tabnune 11.1 npuBeaeH CIUCOK PEKUMOB U HX OMTUCAHHE.

Tabnuma 11.1 — Pexumbl pynxnun fopen()

"rt OTKpBITH TEKCTOBBIN (haidi it ureHns. Paiin JODKEeH CyIIeCTBOBaTh

OTKpBITH TEKCTOBBIN (aiin s 3amucu. Ecnu ¢aiin ¢ TakuM HMEHEM YK€ CyLIECTBYET, €ro COo-
Jep >KUMOe cTupaercs, 1 (aisl paccMaTpuBaeTcsl Kak HOBBIN mycToil daitn. Eciu daiina ¢ Takum
HMMEHEM HET, TO OH CO3J1aeTcs

OTKpBITH TEKCTOBBII (aiin a1 [oOaBiIeHNs TaHHBIX B KOoHel daiina. daiin cozpaercs, eciii oH
HE CyIIECTBYET

"r" OTKpBITH TEKCTOBBIN (hailin 111 OOHOBICHHS (UTCHHS U 3aIHUCH). DTOT (aiii T0IHKEH CYIIECTBO-
BaTh

wH+" OTKpBITH TEKCTOBBIN (haitn amst oOHOBNeHUs (3amucH U ureHus1). Ecnu daiin ¢ Takum mMeHeM
y)Ke CYIIECTBYET, €r0 COJACPKHMOE CTUpAcTCs, W (aill paccMaTpUBaeTCsl KaK HOBBIH MyCTOU

¢aiin. Ecnu Takoro Qaiina HeT, TO OH CO37aeTCs

a+t OTKpHITH TEKCTOBBIN (haiiim 1uist uTeHust 1 no0aBJIeHUs JaHHBIX. Bce omeparyy 3amucy BBINOJ-
HSIOTCA B KOHeIl (haiiia, 3aluias npeapiayiiee cogepxanus Gaiia oT clryyaiiHoro H3MEeHEHHs..
Ber moxkeTe m3menuth nosunuio (FSEEK, nepemotka Hazam) BHYTpeHHETro yKa3artelsi Ha J1060e
MecTo (haiima TOmBKO MUIS ITEHHMs, OMEpaIiy 3aIicH Oy[eT mepeMeIaTh yKa3aTellb B KOHeI]
(aiina, 1 TOIBKO TOCIE 3TOTO OMUCHIBATH HOBYIO MH(opManuio. Daiin co3gaeTcs, eclid OH He

CYIIECTBYeT

"rb", "wh", "ab", "r+b", | 3T pexrMBI MOXOGHBI ONMCAHHBIM BBIIIE, HO BMECTO TEKCTOBOTO PEXMUMA JOCTYIIA MCIIOJIb3Y-
"w+b", "a+b", "rb+", |ercs qBOMYHBIN peKUM
IIWb+II’ Ilab+ll

Pesynbrar ¢ynkiun fopen() mmeer tun «ykasarens Ha FILE», mpuuem FILE — npou3BonHbIit
THUI, 00BsIBIICHHBIN B (aiiie <stdio.h>, dakTuuecku 3TO CTPYKTypa, KOTOpast COASPIKUT UHPOPMALIHIO
o (aiine: MecToHaxoxaeHHEe Oydepa, TEKyIIyI0 CHMBOJIBHYIO NO3ULHUIO B Oydepe, Xapakrep onepa-
Ui (YTEeHUE WU 3aMKch), HaJMYue OMMOOK M cocTosiHHE KoHIa Qarina. [Tomp3oBaTtento He 00s13a-
TEJILHO 3HATH 3TH JIETaJH, JOCTATOYHO OOBSBUTH MIEPEMEHHYIO — yKa3aTesb Ha (aiii, a 3aTeM MPHUCBO-
UTh €i pe3yabTar, Bo3Bpamaemblii pynknuei fopen():

FILE *input;
input=fopen("myfile.txt","r")

Oynknus fopen() Bo3BpamaeT HyJeBOH yKas3aTeib, €ClId OHa HE MOXET OTKpHITh (aiin. Heyma-
4ya OTKpBITHS (Daiiyia MOXKET MPOM3OUTH MO Pa3HBIM MPHUYUHAM: TICPETIOIHEHHE JTUCKA, HEBEPHOE UM
¢aiina M nyTh K HEMY, OTpaHMYEHUI JocTymna, cOoil 0bopynoBaHus U T. A. B KauecTBEeHHBIX mpo-
rpammax ommnOKa OTKphITHS (haiina noinkHa 00pabaThIBaTbCs XOTS OBl BblAaYel COOOIICHUS:

if((input=fopen("myfile.txt","r"))==NULL)
{

cout<<"He ypanocb oTkpbiTb dainn gna ssoga\n";
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system("pause");
exit(1);

Emte nydimre — mpoaHaau3upoBaTh HOMEP OMMOKH (errno o0bsiBiIeH B <errno.h>) mim ucioian3o-
BaTh cHenuanbHble QyHKIMKM 0O0paboTKM OmMOOK, MHGOPMAIMIO O KOTOPBIX MOXHO IONYYHTH B
CIIPaBOYHOI CUCTEME.

B Visual Studio 2013 u crapmie Hy)KHO HCITOJIB30BaTh 00Jiee COBPEMEHHBIH BapHuaHT (HyHKITHH
OTKpBITHS (haiina:

fopen_s(&input, "myfile.txt", "r");

if (input == NULL) {
cout << "Owumbka oTkpbiTMA daitna Beoga\n";
system("pause");
exit(1);

JBa mocnenHuX mapamerpa 3ToH (QYHKLIUH UMEIOT TOT JK€ CMBICI, YTO OMHUCaHO Bhime. [1epBoiii
napameTp — ykazatenb Ha ykaszarenb Ha FILE. To ectp B (yHKUHMIO TiepenaeTcs aapec NepeMeHHOH,
KOTOpasi MPUMET MHUITHAIM3UPOBAHHBIA 3TON (yHKIMEH (paiimoBeiil ykasarens. Pesynprar ¢yHKINH
fopen_s — kox ommOKK npu OTKPHITUH (aiiia (HOJIb B CIydyae OTCYTCTBHSI OLIMOKH).

11.6. 3akpsbiTHE daiina

3akpeITh Qaiin MoxkHO ¢yHKIMeH int fclose(FILE *fp).

OnHa pa3pbIBacT CBSI3b MEXIY BHEIIHHMM HWMEHEM M (hallIOBBIM yKazaTelieM, YCTaHOBJICHHYIO
dbyukuueit fopen(), Tem caMbiM 0CBOOOKIast yKaszaTesb uist Apyroro ¢aitna. I[Ipu 3TOM Takke ouuIa-
eTcs cBsi3aHHast ¢ ¢aitiom OydepHas maMATh, MPU HEOOXOTUMOCTH XPaHSIIMIASCS TaM HWH(POPMAIIHS
JIOTTUCBIBAETCS B (DAl WK TIepeslaeTCsl B MPOrpamMMy.

ITockosbKy B OOJBIIMHCTBE ONEPALIMOHHBIX CUCTEM HMEETCSl OTPaHUYECHUE HAa KOJIMYECTBO OJ-
HOBPEMEHHO OTKPBITHIX IPOTpaMMOi (hailyioB, MOJIE3HO 3aKPbIBaTh (haiyibl 1 0CBOOOKAATH yKa3aTely,
KaK TOJIbKO (haiiyibl CTAHOBATCS HE HYXHbI. OnHako QyHKIUsA fclose aBTOMAaTHYECKH BBI3BIBACTCS IS
Ka)XJIOTO OTKPBITOTO (aiiia BO BpeMs HOPMaIbHOTO 3aBEPLICHHUS IPOTPAMMBI.

Oynkuus fclose BozBpamaer 0, ecin 3akpeitue (aitia npousonuio ycnemno, 1 EOF B ciyuae
omnOku. OmmdKa MOXKET MIPOU30UTH U3-3a TOTO, YTO JKECTKUI AMCK MEPEIoIHEH, JUCK MU (IIeKa
W3BATHI U3 IPUBOJIA, TPOU30IILIA OIMOKA BBOJIA M BEIBOAA, U T. 1.

[Tpumep 3akpriTHs Qaiina 1 00pabOTKH COOTBETCTBYOIIEH OMTHOKH:

if(fclose(input)!=0)

{
cout<<"ownbka 3akpbiTus ¢aina BBoga\n";
system("pause");
exit(1);

}

11.7. dyHkuuu YTeHUs U 3aNUCH B aiia
Jns mocuMBOJIEHOrO OOMeHa JaHHbIMU C (aitioM mcnonb3yrores GyHKumu getc(), koropas
BO3BpallaeT OueperHOi CMMBON M3 (Qaiina, u Putc(), KoTopas BHIBOAMT OJMH CUMBOJ B (ain. Mx

dopmar:

int getc(FILE *fp)
int putc(int c, FILE *fp)

ITapametp fp — ato ykazarens Ha FILE, KkoTopbIil nomkeH ObITh MpeABapUTENbHO HHULINATH3H-
poBaH QyHkImel fopen.
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Oyukuusa getc() Bo3BpalmaeT ouepeaHon cuMBOa U3 ¢aitna win EOF B ciydyae omuOKH wiH
KOHIIa (aiina.

Oyukius pute() 3amuceBacT CUMBOJ C B (aiin fp u Bo3BpammaeT 3anucannbiii cumso win EOF
B CIIyJae OIITHNOKH.

OO0paTtuTe BHUMAaHUE, YTO CUMTHIBACMBIM M 3alMCHIBACMBIA CUMBOJI UMEET THII int, a He char,
T. €. pa3MelaeTcs B 4eThlpex 0aiTax. JTo caenaHo MOTOMY, YTO KpOME KOAa CUMBOJIA 3TOT 3JIEMEHT
JIOJDKEH XPaHHUTh Takke Kox KoHcTaHThl EOF, paBabIi 0061900 —1. [IpH 3amucu u 9TeHusT COOCTBEHHO
CHMBOJIA UCIIONB3YETCS TONBKO MIIAIIIMNA OAWT ATOTO 3HAYEHUS THIIA int.

IMpumep ucnons3oBanus GyHkiwmii getc() u putc():

FILE *fp, *fpout;

//OTKpbITHME ¢annos

int ch;

ch=getc(fp); //cuuTtaTb cumBon M3 noToka fp
putc(ch,fpout); //3anucatb cumBon B notok fpout

Ilpumep 11.4. TlepenuiieM mporpaMMy MOBTOPEHHUSI CUMBOJIOB M3 mpumepa 11.1, ucmonssys
¢yakum pabothl ¢ (aimamu. [IporpamMMa MOCHMBOJIBHO KONMpyeT AaHHbE U3 (Qaitna filel.txt B
file2.txt. [Ipu 3TOM OyAyT BBIOTHATHCS MPOBEPKU MPABMUIBHOCTH OTKPBITHS W 3aKPBITHS KaXKIOTO
¢aiina:

#include <iostream>
#include <stdio.h>
using namespace std;
void main()
{
setlocale(LC_ALL,"rus");
int c;
FILE *input, *output;
//OTKpbITME W MpoBepKa KOPPeKTHOCTU oTKpbiTnA danna filel.txt
if((input=fopen("filel.txt","r"))==NULL)

{
cout<<"He ypanocb oTKpbiTb dann anAa ssoga\n";
system("pause");
exit(1);

}

//OTKpbITUE ¥ NpoBepka KOPPeKTHOCTU OTKpbITUA ¢panna file2.txt
if((output=fopen("file2.txt","w"))==NULL)

cout<<"He ypanocb oTkpbiTb dann ana seiBoga\n";
system("pause");
exit(1);
}
//npouecc NOCUMMBOJIBHOFO KOMUPOBaHUA
cout<<"Konupymw...\n
c=getc(input); // BBOA MepBOro cuMmMBONa
while(c!=EOF) //noka He KoHel ¢aina
{
putc(c,output); //BbiBOoL cumBOSa
c=getc(input); //BBOA Cnepywero
}
//3aKkpbiTue u npoBepka KOpPpPEKTHOCTMW 3aKkpbiTuA ¢dainos
if(fclose(input)!=0)

{
cout<<"ownbka 3akpbiTMA ¢Parna BBoja\n”;
system("pause");
exit(1);

}

if(fclose(output)!=0)

{

cout<<"ownbka 3aKkpbiTMa ¢anna BbiBOAA\N";
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system("pause");

exit(1);
}
cout<<"PaboTa ycnewHo 3aBepweHa\n";
system("pause");

Hpouecc MMOCHUMBOJIBHOT'O KOITMPOBAHWUA MOKHO OIMUCATh 0oJlee KOMITAKTHOI KOHCTPYKHHGI;'II

while((c=getc(input))!=EOF)
putc(c,output);

IIpu Beramcnennn ycnoBus nukia while cHauana Bei3eiBaeTcs GyHKIHS getc() M pe3ynpTaT ee
paboThl (BBEIECHHBI CUMBOI) TIpUCBanBaeTcsa nepeMeHHol C. [ToroM pe3ynbpTar onepanuy MpucBau-
BaHUs (T. €. CYUTAHHBIN CUMBOJ) cpaBHUBaeTcsi co 3HaueHneM EOF. Ecnu cuMBon He paBeH 3Haue-
auto EOF (kowerr (hatina), To MpOU3BOANTCS 3aIIMCh ATOT0 CHMBOJIA B TIOTOK output.

Jns dopmarupoBanHoro (ailloBOro BBOAA U BBIBOJA MOXHO IOJIb30BATHCS (DYHKIUSIMHU
fscanf() u fprintf(). Onu ananornunsl Gpynkumsm BBoaa scanf() u BeiBoza printf(), 1 OTIMYAOTCS JTHIIH
HAJIMYMEM JIOTIONTHUTEIIFHOTO TIEPBOTO MapamMeTpa, KOTOPbIi JIOKEeH OBITh YKa3aTelieM Ha COOTBETCT-
BYIOIINHN (haiin:

int fscanf(FILE *fp, char *format, ..)
int fprintf(FILE *fp, chat *format, ..)

Oynkuus fscanf() BeimaeT nemnoe 3Hauenue, koropoe paBHo EOF mpu nocTmkeHun KoHIa ¢aiina.
[TosTOMY MOHO HamMcaTh TAaKOH KO/ KomupoBaHus ¢aiina B 3agade npumepa 11.4:

char str[128];
while(fscanf(input,"%s",str)!=EOF)
{

}

fprintf(output,"%s ",str);

Oynknust fscanf() Tak ke, kak U pyHKuuUs scanf(), CYHUTHIBAET CTPOKY JI0 IIEPBOTO Mpodeia Win
ciyxe6roro cumBoia (\n', \t' u . 1.).

[TosTOMY NpMBEIGHHBIH BBIIIE KOJI CUMTHIBACT OUEPEHOE CIOBO U3 (aiiyia BBOAA U 3aIHCHIBACT
ero B (haiii BbIBOJIA, J00ABIISAS TOJIBKO OJMH MPoOeI mocie ciioBa. Takum o0pa3oM, B peoOpa3oBaH-
HOM TEKCTE€ MCYE3HYT JOMOJHUTEIbHbIE MPOOEIbl MEXIy CIOBAMH, 3HAKU TaOYJISLUH U KOHIA CTPO-
KH.

Ecnu Takoe mpeoOpa3oBaHHe HEIOMYCTUMO 110 YCIOBHIO 33/Ia4H, HY)KHO BBIOJHATH IMOCHM-
BOJIEHOE KOTIMPOBaHue, 100 BOCIONB30BaThes PyHKImsamu fgets() u fputs(), ormucaHHBIMEU HIXKeE.

B Visual Studio 2013 (u Oonee mo3aHuX BEPCHAX) CIEAYET UCIONb30BaTh «OE30MaCHBIN BapH-
aHT QYHKIMHA (OPMaTHPOBAHHOTO BBO/IA U3 (aiia, y KOTOPOH UMeeTCsl OTIOHUTEIbHBIN TTapaMerp,
OTPaHUYUBAIOIIUI pa3MEP BBOJUMOMN CTPOKHU:

while (fscanf_s(input,"%s",str,128)!= EOF) {
fprintf(output, "%s",str);
}

Oyuxunn fgets() u fputs() ananornunsr pynkmsam gets() u puts(), KOTopble padOTAIOT CO CTPO-
KOH, KOTOpasi MOXKET BKJIFOYATh ITPOOEITBI M 3aBEPIIACTCS] CHMBOJIOM IIEPEBO/Ia Kypcopa.
Ux dopmar:

char *fgets(char *str, int n, FILE *fp)
int fputs(const char *str, FILE *fp );

31ecs:
e fp — ykazareib Ha (ailir, ¢ KOTOpbIM OyaeT OOMEH IaHHBIMH;
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e str — yKa3zareib Ha HAYaJI0 CTPOKH, TMPEeIHAZHAYCHHOW JIJISl Pa3MEIIeHUsS] BBOJUMBIX JAHHBIX
(un yxazaTesb Ha BBIBOJUMYIO CTPOKY);

® n — [IeJI0e YUCIIO0, ONPECTISIONIee MAKCUMAITLHBIN pa3Mep BXOJHON CTPOKH.

Oynknust fgets() untaet He Oonee N — 1 cuMBoIOB U3 (aiina. 3aBepmiaeT padoTy, €Ciy MPOYH-
TaHO 3aJaHHOE KOJWYECTBO CHMBOJIOB, JIMOO JOCTUTHYT KOHEI CTPOKM WJIM KOHel ¢aiina. B xoner
BBEJICHHOTO MacCHBa CHMBOJIOB 3amuchiBaeTcs Hy 1b-repmunarop (\0").

Oynknust fgets() He ynanseT CUMBOJI KOHIA CTPOKH MpPH YTCHWH, a TIOMEIIAET er0 B MacCUB
CHUMBOJIOB. DTHUM OHa OTIMYAeTCsl OT PyHKIMH gets(), KOTopas CUUTHIBAET CUMBOJ KOHIIA CTPOKH, HO
OTOpachIBaeT ero 3a HeHaJOOHOCTHI0. DTO OTINYHE MPOMIITIOCTPUPOBAHO Ha pucyHke 11.6.

Kax xopormm,\n

v

Kax xopoum\0

Kax caexr\n BBoz nepBoii crpoku dynkimeit gets()
Beutn possr..\n

BBenenHnas ctpoka
(MaccuB str)

WcxoaHpIN TEKCT .
BBonx nepBoii cTpoku

¢ysakuneit fgets()

Kaxk xopomm\n\0

BBenenHas cTpoka
(MaccuB str)

Pucynok 11.6 — O0padoTka cuMBOJIa KOHIA cTPokU pyHKkuusiMu gets() u fgets()

Oynknus fgets() Bo3epamaer 3nauenue NULL, eciu mpouUCcXoauT OImunoOKa, MO0 €CIIU TOCTHUT -
HYT KoHel (aiina, ¥ mpu 3TOM HU OAMH CUMBOJ HE ObUI cunTaH. B ciydae ynauyHOro BBOJa CTPOKH
OHa BO3BpAILACT €€ afpec B MaMsITH.

Oynknust fputs() (B ommuune oT GyHKIHMK puts) He J0OABISET CUMBOJI KOHIA CTPOKH MPU BBI-
BOJIC, & BBIBOJUT COJEP)KUMOE CTPOKU TaK, Kak OHO ecTh. [lockonbky Qynkims fgets() coxpanser
CHUMBOIl KOHIIA cTpokw, a (yHKIus fputs() ero He m0OaBIsAET, OHH JOBOJIBEHO XOPOIIO pabOTarOT
B TIape.

B cnyuae ycmemnoro BeiBoja ¢yHkims fputs() Bo3BpaliaeT HeOTpuUIlaTeIbHOE 3HauYcHHE. B
cirydae omnOku oHa Bo3Bpaiaet 3HaueHue EOF.

[lepermmem nporecc konmpoBanus u3 npumepa 11.4 ¢ momomrsio dyrkmmit fgets() u fputs().
Pesynbrupyromuii daitn OyJaeT TOUHOM KoMueHd UCXOAHOTO (BKIIIOUask BCE MIPOOEIbl, 3HAKH Ta0yJISIUH
Y Ha4aJio HOBOM CTPOKH):

const int MAX=128;

char str[MAX];

while(fgets(str, MAX, input)!=NULL)
{

}

fputs(str,output);

IIpumep 11.5. JlanHbie o cryneHTax ((pamuius, UMs, TPYIIa, CpeHAN 0a) 3arMcaHbl B TEK-
cToBoM (aiine data.txt. Kaxknas 3anuce HaxoAUTCs B OTACIBHON CTPOKE, MMOJIS pa3zieieHbl IPoOeIaMu.
[lepBast cTpoka COIEPIKUT KOJTUIECTBO 3anucei. [Ipumep comepkumoro ¢aiina:

3

Wpanos Cepreit G11 8.5

Kupuninos Aanpeit G11 6.5

AnexceeBa Onbra G21 8.9

Heo0xonumo npoyuTtaTh JaHHBIE B MACCHB CTPYKTYP, BBIBECTH UX Ha KOHCOJb. 3aTeM CO31aTh
HOBBIH (aiin ¢ umMeHeM gl 1.txt u mepenucars B HETO 3alMCH O BCEX CTYJEHTAX, KOTOPBIE y4arcs B
rpynne G11. B mepBoii cTpoke JOMKHO OBITh 3aITMCAaHO KOJIWYECTBO TAKUX CTYACHTOB.

s TecTUpoBaHus porpaMMbl HYXKHO co3ath ¢aiin data.txt B TEKCTOBOM peiakTope.

Tekct mporpaMMsl NpuBeAeH HWke. i1 yzoOcTBa OTJIaAKH BBOJ 3alMCU O CTYICHTE, BBIBOJ
MaccHBa CTYJICHTOB H 3aIiCh JaHHBIX O CTYACHTE B (ailsl 0ohopMIIeHBI OTAEITEHBIMU (QYHKIHSIMHU.
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ITapcuHr CTPOKHM aHAJOIMYCH MPUMEPY UCIONIb30BaHUs (PyHKIMHU strtok, mpuBeIcHHOM B TeMme 9.
[Iporpamma pabotaet B Visual Studio 2015, mosTomMy B Hell HCIIONIB30BaHBI COBPEMEHHBIE «Oe30mac-
HBIC» BapUaHTHI (PYHKIHI pabOTHI CO CTPOKAMHU:

#include <iostream>

using namespace std;

const int MAX = 50;

struct Student {

char fam[MAX];
char name[MAX];
char gruppa[MAX];
double ball;

¥

int takeStudent(FILE *input, Student *person);

void printSpisok(Student *spisok, int n);

void putStudent(FILE *output, Student person);

void main() {

setlocale(LC_ALL, "rus");
Student* spisok; //ykasaTenb Ha Ha4yano mMaccuBa CTYAEHTOB
int n;//Konn4ecTBO CTYAEHTOB B Maccuse
FILE *input = NULL, *output = NULL; //dannoBble ykasatenu
int kolGll = @;//cYHeTyuK CTyAeHTOB u3 rpynnsl G11
//OTKpbITME MCcxogHoro o¢anna
fopen_s(&input, "data.txt", "r");
if (input == NULL) {
cout << "He ypaeTtcAa oTKpbiTb ¢ann Beoga\n";
system("pause");
exit(0);
}
fscanf_s(input, "%d\n", &n);//cuynTaTb M3 ¢ailna KONMYEeCTBO 3anucew
spisok = new Student[n]; //BblAenuTb NamATb NoA MAacCUB CTYAEHTOB
for (int 1 = 0; 1 < n; i++) {
takeStudent(input, spisok + i);
//nopcyeT cTyAeHTOB u3 rpynns G11
if (strcmp(spisok[i].gruppa, "G11") == 0)
kolGl1++;
}
printSpisok(spisok, n);
fopen_s(&output, "gll.txt", "w");
if (output == NULL) {
cout << "He ypaeTcAa oTKpbiTb ¢ann BbiBoga\n";
system("pause");
exit(0);
}
fprintf(output, "%d\n", kolGll);//3anucb Kon-Ba CTyAeHTOB B dain
//3anncb AaHHbIX O CcTydeHTax G11
for (int i = 0; 1 < n; i++) {
if (strcmp(spisok[i].gruppa, "G11") == 0) {
putStudent(output, spisok[i]);//3anucb B dain
}

}
//3akpbiTue o¢annos
fclose(input);
fclose(output);
system("pause");
}
//BBOL CTPOKM M napcuHr (pa3bop CTPOKM Ha D/IEMEHTbl 3anNuCU O CTyAeHTe)
//pe3ynbTtaT QyHKUMM -1, ecnum AOCTUIHYT KOHeu daina
// »n @, ecnn BBOA ynhaudeH
int takeStudent(FILE *input, Student *person) {
char str[4 * MAX]; //cTpoka-6ydep pnAa 4YTeHUA OAHOW 3anucu
char *word, *next; //BcnomoraTenbHble yKa3aTenu npu pasbope CTpoku
//4TeHne cTpoku u3 daina
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if(fgets(str, 4*MAX, input)==NULL)
return -1; //Bo3BpaT, ecnu KoHey ¢anna
//pa3bop cTpoku
word=strtok_s(str, " ", &next);
strcpy_s(person->fam, word);
word = strtok_s(NULL, " ", &next);
strcpy_s(person->name, word);
word = strtok_s(NULL, " ", &next);
strcpy_s(person->gruppa, word);
word = strtok_s(NULL, " ", &next);
person->ball = atof(word);
return 0;
}
//nevyaTb MaccuBa CTYAEHTOB Ha KOHCO/b
void printSpisok(Student *spisok, int n) {
for (int i = 0; 1 < n; i++) {
cout << spisok[i].fam <<
cout << spisok[i].gruppa <<

<< spisok[i].name<<™ ";
" " << spisok[i].ball << "\n";

}

//3annucb uHPopmauum o cTypeHTe B dainn

void putStudent(FILE *output, Student person) {
fprintf(output, "%s %s ", person.fam, person.name);
fprintf(output, "%s %3.1f\n", person.gruppa, person.ball);

11.8. IIpon3BoabHBIH J0CTYN K (paiiay

Paccmotpenssie ¢yHKuuu (haiyioBOro BBOAA M BBIBOJA MO3BOJISIOT PEAM30BAThH MOCIIEHOBA-
TeNbHBIN MocTym K (haiimy. CylecTByeT BO3MOKHOCTD TIONYYUTh MPOU3BOJIBHBIN JOCTYM K (haiiy, T.
€. oOpararbcs K KakoMy-TO MecTy B cepeanHe ¢aiina. C 3Tol 1enbo uermons3ytoTes pyHknmu fseek()
u ftell().

Oyukuus fseek() paccmarpuaer daiin kak Maccus. [ToHsATHE TeKyIIei MO3UIMHU B (ailie aHa-
JoruyHo MoHATHI0 MHAeKkca. Oynknmsa fseek() ycTaHaBnMBaeT TEKyNIyIO TO3UIMIO, KOTOpas Orpese-
JSIeTCs TTyTeM JI00aBJICHUS] CMEIIEHUS K MCXOTHOMY TIOJIOkKeHut0. Dopmat QyHKIUH:

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

ITapameTpsr:

e filestream — ykazarens Ha FILE, unenTudunupyomuii moTox;

e offset — KomMUecTBO OANT AJIS1 CMELICHUS! OTHOCUTEIILHO HEKOTOPOTO MOJIOKEHUS], 3a1laHHO-
rO B TPEThEM Iapamerpe (3TOT HapameTp I0DKEH UMETh Tull long);

e origin — mo3unusa B Qaiine, OTHOCUTENBEHO KOTOPOH OyJeT BBINONHATHCS cMelieHue. [Jannas
MO3MLIMS 3aJ1a€TCSl OJHOM U3 CIIEAYIOIINX KOHCTAHT, ONpeAeICHHBIX B (aitne <cstdio>:

SEEK_SET Havano ¢anna
SEEK_CUR Tekywee nonoxeHue nosuvuuu B daine
SEEK_END KoHeu daitna

B ciryuae ycnemrHoro BEIOJNHEHHS TO3UITMOHUpOoBaHus GyHkius fseek() Bo3Bpamaer HyneBoe
3HAUCHME, B CIIy4ae HEYAaun — HEHYJIEBOE 3HaUCHHE.

PaccmoTpuM HeckonbKO MpUMEpoB Hcnoiib3oBanus ¢yHkuun fseek() (fp — HekoTOpBIH yKa3za-
tesb Ha FILE):

fseek(fp, OL, SEEK_SET); //nepeittn B Ha4vano ¢aina

fseek(fp, 10L, SEEK_SET); //cMecTUTbCSA Ha 10 6alT OTHOC. Havana daina
fseek(fp, 2L, SEEK_CUR); //cMecTUTbCSA Ha 2 6aliTa OTHOC.TeKyleh nosuuuu
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fseek(fp, OL, SEEK_END); //nepeitTn B KoHel ¢aiina

fseek(fp, -10L, SEEK_END); //cMecTWTbCA Ha 10 6ailT oT KoHUa ¢aina K
//Hadvany

Oyuknus ftell() Bo3spaimaer 3HadeHue TeKymel mo3unuu B ¢aiiie. @opMar GyHKIIHH:

long int ftell( FILE *filestream ).

filestream — yka3arens Ha FILE, uaeHTHUIMPYIONIHIA TOTOK

B ciyuae ycrexa Bo3BpalaeTcs TeKyllee 3HadeHHe WHANKATOpa monokeHus. Eciu mpowncxo-
AT OINOKa, TO BO3BpamaeTcs 3HaueHne —1L.

[TepBonavyansao B OC Unix ¢ynkumsa ftell() Bo3Bpamana mo3unmo cuMBoiia B ¢aiiie, mpuaemM
nepBbIid 0alT moryyan Homep nosunmu 0. B ANSI C aTo onpeaenenue npuMeHNUMO B (paiiinam, OTKphI-
THIM B JBOMYHOM pexxrMe. B TekcToBoM pexknme pe3ynbTar ¢pyHknuu ftell() — He o0s3aTenbHO KomH-
YeCTBO CHMBOJIOB OT Hayana ¢aiina. [loaromy ¢ 3Toii QyHKIMEH dydiie Bcero padoTaTh IpH UCTIONb-
30BaHMM IBOMYHOTO MPEJICTaBICHUS (aiiia.

Tem ne menee crangapt ANSI yTBepkmaeT, uTo U B TeKCTOBOM pexknme ¢ynkius ftell() Bos-
BpalaeT 3HaueHue, KOTOPOe MOXKET OBITh MCTIOIB30BAHO KaK BTOPOH apryMmeHT ¢pyHkumu fseek().

OTMeTuM, 4TO NPU YTEHHUH WM 3amicd B (aiin ogHOro OaiiTa aBTOMAaTHUYECKH yBETHMYUBAETCS
HOMED TEKYILEH NO3ULUU.

IIpumep 11.6. Onpeneneuue pasmepa daiina ¢ momorpio GyHkiuit fseek() u ftell(). IIporpam-
Ma BBIBOJHT pa3mMep (aiiia Ha KOHCOJIb:

#include <iostream>
using namespace std;
void main()

{
setlocale(LC_ALL,"rus");
FILE *fp;
if((fp=fopen("mytext.txt","rb"))==NULL) //dbaiin ona 4TeHus B
// OBOWYHOM pexume
{
cout<<"He ypaeTtcAa oTkpbiTb dann mytext.txt\n";
system("pause");
exit(1);
¥
fseek(fp,0L,SEEK_END); //Tekywas no3uuus B KoHel daina
long k=ftell(fp); //BepHyTb Tekyuee nonoxeHue
cout<<"Pa3mep ¢aina= "<<k<<" 6ant\n";
system("pause");
}

Ilpumep 11.7. [IporpaMma BBEIBOJHT Ha KOHCOJIb (aiiil «kHA000pOT»:

#include <iostream>
#include <stdio.h>
using namespace std;
void main()
{
setlocale(LC_ALL,"rus");
char ch;
FILE *input;
if((input=fopen("filel.txt","rb"))==NULL) //dbaitn ona 4TeHus B
//BBOUYHOM pexume

{
cout<<"He ypanocb oTKpbiTb dann ana sesoga\n";
system("pause");
exit(1);

}

fseek(input,QL,SEEK_END); //no3uuvoHupoBaHue B KoHel ¢aina;
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int last=ftell(input); //Homep nocnegHero 6aiTa
//Tenepb 3HaeM KOAMYeCTBO 6aWT
for(long int i=1L;i<=last;i++)

{
fseek(input, -i,SEEK_END);//BepHyTbcCs Ha i Ha3ajh oT KOHUa
ch=fgetc(input); //4TeHne cumBona U3 TeK. MNO3ULUM
if(ch!="\r") putchar(ch);//B DOS nponyckaem nepBbli
//CcvMBON HOBOW CTpPOKM
}

putchar('\n');
system("pause");

11.9. Ucnonb30BaHNe apryMeHTOB KOMAH/IHOI CTPOKH

IIpu 3amycke mporpaMMBbl B3 KOMaHIHON CTPOKH € MOXKHO Iepe/laBaTh apryMEHTHI, YKa3bIBas
ux depe3 npoben. Hampumep, MOKHO B KadecTBe apryMeHTa yKa3aTh UMs (aiiiia, mpeqHa3Ha49eHHOTO
JUTSL BBIBOJIA PE3YJIbTaTa pabOThI IPOTPaMMBI;

echo.exe file3.txt

YroOsl B mporpamme 00paboTaTh apryMeHThl KOMaHAHOW CTPOKH, HEOOXOANMO yKa3aTh mapa-
METpHI QYHKIIUK main:

void main(int argc, char* argv[])

IlepBelii mapamerp argCc COACPXKUT KOJIMYECTBO IAPaMETPOB, IEperaBacMbIX B (YHKLUIO
main(). ITpuuem argc Bcernma He MeHbIIE 1, Iake KOT/a Mbl HE TIepeaaeM HUKaKoW WH(pOpMaluH, mo-
CKOJIbKY TIEPBBIM ApaMETPOM CUHTAETCS MMS IPOTPaMMBI.

[Tapametp argv[] — MmaccuB ykasaTesneil Ha CTPOKH, COOTBETCTBYIOIIHE mapaMeTpaM. To ecTh B
npuMepe BbI30Ba, KOTOPbIH MpHBeaeH Bbimie, argv[0] — 310 uMms mporpammel «echo.exey, a argv[1] —
at0 umsl (aitna «file3.txt», kKoTopblit Mbl IpeHA3HAYIIIM ISl BBIBOJIA.

Ilpumep 11.8. IlporpaMma OTKpbIBaeT 1isl 3anmucH (aiin, KOTOPbIH yKa3zaH Kak apryMeHT KO-
MaHJTHOW CTPOKH. 3aTeM BBOAMT CTPOKY C KITABUATYPHI U 3aIIMCHIBACT €€ B (aiii:

#define _CRT_SECURE_NO_WARNINGS
#include <conio.h>
#include <iostream>
using namespace std;
#tdefine MAXLEN 128
void main(int argc, char* argv[])
{
setlocale(LC_ALL,"rus");
char str[MAXLEN];
//npoBepKa Hanuyusi apryMeHTOB KOMaHAHOW CTPOKM
if(argc==1)
{
printf("HeT wumeHu ¢aina npu 3anycke %s \n",argv[0]);
_getch();
exit(1);
}
FILE *fp;
//O0TKpbiBaemM ¢ain, MMA KOTOpPOro fABNAAETCHA MapamMeTpoM KOMaHAHOW CTpOKWU
if((fp=fopen(argv[1],"w"))==NULL)

printf("®ain BbiBOga %s He MoxeT 6biITb OTKpbIT\n",argv[1l]);

_getch();
exit(1);
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}

printf("Bseaute cTpoky: \n");
gets(str);

//3anucb B ¢aiin
fprintf(fp,str);

B mporpamme, kak mpaBuiio, CHa4yaja MPOBEPSETCs] HATMYKE JTOTIOJHUTENbHBIX apIyMEHTOB KO-
MaHJHOHN CTpOKH. B mpumepe BbIIIe B TOM ciydae, €CIIi MporpaMmMa 3amyiieHa 6e3 apryMeHToB (Ha-
npumep, u3 cpeasl Visual Studio), oHa BEIBOAUT 00 3TOM COOOIIEHHE U MTPeKpalaeT padboTy.

Ecnu ke mMeeTcs IOTONHUTENbHBI apryMEeHT KOMaHAHOM CTPOKH, TO OH HCIOJIB3YETCsl Kak
ums ¢aitna B gyaknuu fopen(). [amee B JeMOHCTPAIIMOHHBIX IIENISAX B 3TOT (haiiyl 3aIMCHIBAECTCS CTPO-
Ka, KOTOPYIO TIOJIb30BaTeNh BBOJIUT C KIIABUATYPHI.

YroObl puBeIeHHAs HIDKE MporpamMMa KoMmnuiupoBaiachk U B Visual Studio 2010, u B Visual
Studio 2013, B Heil ncnonp30BaH «Oe30MacHbI» BapuaHT pyHkimu _getch().

Kpowme toro, o0bsiBieHa KoHCTaHTa _CRT_SECURE_NO_WARNINGS, KOTOpasi COOOIIaeT KOMITHIS-
TOPY O HEOOXOAWMOCTH TPOITYCKaTh «ycTapeBimme» ¢ Touku 3perus Visual Studio 2013 BapuanTh
dbyaknui padotsl ¢ datimamu (fopen(), fprintf() u 1. 1.). CoorBeTcTBYIOMmasK TUpekTHBa #define moimk-
Ha CTOATH caMoil TIepBOH, 110 Beex #include.

IIpumep 3amycka 3Toi MporpaMmbl U3 KOMaHTHOW CTPOKH IMOKa3aH Ha pucyHke 11.7.

r —

— — — 3

BN CWindows\system32icmd.exe » s Al e e - o

Microsoft Windows [Uersn 6.1.76011
¢c?» Kopnopauuwa MaMkpocootr (Microsoft GCorp.>», 2009. Bce npaBa 3alMUEHM.

E:“C~Craumonap~Moayas 12%Lesszon 12%Debug*AprymeHTte.exe result._txt
Beenute cTpoky:
Hello, world?

E:\CCTauuuHap\Mununb 12~ Lesson 12%-Debugl_

Pucynok 11.7 — Hcnoap3oBaHne apryMeHTOB KOMAHAHOH CTPOKH

11.10. Mcnoan3oBanue (paiijioB B ABOUIHOM (hopMmaTe

B aBonuHBIX aiinax XpaHUTCS TOCIEA0BATEIBHOCTE OalT. Takum 0O6pa3zoM, MOKHO MTOMECTHTh
B JIBOMYHBIN (Daily1 JaHHBIE B TOM K€ BHJIE, B KAKOM OHM XPaHATCS B MAMATH KOMITBIOTEpa (He mpeoo-
pasyst UX B CHMBOJIBHOE TIPEICTaBICHHE, KaKk B CIy4ae TEKCTOBOTO (haiina). PasHuIly Mexmy IBOMY-
HBIM U TEKCTOBBIM (DOPMATOM HJUTIOCTPUPYET PUCYHOK 11.8.

short num=12345;
//npencTaBneHne B nMamATM B ABYX baiiTax: 00110000 00111001

fprintf(fp,"%d",num); //3anucb B TeKCTOBbI dain
//3anucbiBaeT B ¢daitn gBOMYHble Koapl cumBosioB '1l','2','3','4','5’

~~

00110001 00110010 00110011 00110100 00110101

fwrite(&num, sizeof(int), 1, fp);//3anucb B ABOWUYHbIA daiin
//3anucbiBaeT B ¢ailn ABOWYHbIN KOA 3HayeHus 12345

~>

00110000 00111001

Pucynok 11.8 — OmiM4ne TeKCTOBOro U IBOMYHOro (hopMaTa NpH 3aMCH Yuces] B (aiia
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st pabotel ¢ (aiioM B ABOMYHOM (opMmaTe HpU OTKPHITHH (aiijla BTOPHIM MapaMeTpOM
¢ynxumu fopen() Hy)KHO yKa3bIBaTh peKUM ¢ OykBoii «by»: Hanpumep, s 3anmcu "whb", s yreHus
"rb".

Jns areHWs W 3amucH B JBOWYHBIN (hailn MCIONB3yIOTCS crenuanbHeie QyHknnu fread() m
fwrite().

Oynkuus fwrite() 3anuceiBaeT nBOMYHBIC JaHHbBIC B (aiil. MimeeT ciaenyromuii popmart:

size t fwrite(const void *ptrvoid, size t size, size t count, FILE
*filestream );

OyHKIHUA BO3BpamlaeT KOIWYECTBO DJIEMEHTOB, KOTOpble ObLIM 3ammcaHsl B ¢aiin. Ilpum
YCIICHIHOM BBHIMOJIHEHHH (YHKLIMH BO3BpallacMOe 3HAYCHHUE JOJDKHO COBMAJaTh C TPETbUM
apaMeTPOM.

[TapameTtps! GhyHKIHH:

e ptrvoid — yka3arenb Ha MaCCHUB AJIEMEHTOB, KOTOpbIe HEOOXOAUMO 3aIucath B (aii;

e size — pa3Mep B O6aliTax KaKAOTO IEMEHTa MacCUBa,

e count — KOJIMYECTBO AIIEMEHTOB, KaXK/IbIil 3 KOTOPBIX 3aHUMAET SiZe Oaiir;

e filestream — yka3sarenb Ha FILE, KOTOpBII CBS3aH ¢ IOTOKOM BBIBOJA.

Ilocne BeimonHeHust (GYHKUUM TEKyllas MO3MLUMS B (Qaiije yBeIMYHMBACTCAd Ha YHCIIO
3alUCaHHBIX OaMT.

OOparuTte BHUMaHUE, YTO THUII TIEPBOTO MapaMeTpa B MpoToTure GyHKOuU — void. DTOT THI
NOOXOAUT AJis Moboro Apyroro tuna sizeika C. Takum o0pa3om, nepBbli napamerp (QyHKIMH MOXET
MUMETB JII00OH THI (KaK CTaHIAapTHBIN, TaK U MPOU3BOAHBIN). Hanpumep:

//B ¢dain 3anuceiBaeTCcA MacCuMB CUMBONOB
char buffer[] = { 'w' , 't' , '"f' };
fwrite(buffer , 1 , sizeof(buffer) , fptr);

//B dainn 3anuceiBaeTCA MAaCCUB UeNbIX yucen
int temp[] = {o,1,2,3,4,5,6,7,8,9};
fwrite(temp, sizeof(temp), 1,fp);

//B ¢ainn 3anucebiBaeTCA OAHO BeWeCTBEHHOE 4UCJO
double value=3.5;
fwrite(&value,sizeof(double),1,output);

Oyuxius fread() cunTeiBaeT ABOMUHBIE TaHHbBIE U3 (aiiaa U UIMEET CIeIYONHA (hopMar:
size_t fread(void *ptrvoid, size t size, size_t count, FILE *filestream );

CuuThIBa€TCS MacCHB pa3MEpPOM count 3JIEMEHTOB, KaKABIA U3 KOTOPBIX UMEET pa3Mmep size
Oaift, u3 moroka filestream, u coXpaHseT ero B OJIOKe MaMsATH, Ha KOTOPBIH yKa3bIBaeT ptrvoid.

Texymas no3umys B ¢aiisie yBenuuuBaeTcs Ha 00111ee YUCIIO 3allUCAHHBIX 0alTOoB.

OyHKIMs Bo3BpamaeT od1iee YHCiIo CYUTaAHHBIX 31eMEHTOB. Bo3Bpaiaemoe 3HaYeHNE JTOJKHO
coBmauath ¢ count. Eciau 3T0 He Tak, TO Mpou3oILia OmKOKa JUO0 ObUT JTOCTUTHYT KOHel[ (aiiya
Kakoe HMEHHO 13 3THX COOBITHI MPOU3OIILIO, MOXKHO ONPEACTHUTh ¢ oMokl GyHkiwmi ferror() wim
feof().

Oyukuusa int ferror(FILE * filestream) Bo3BpallaeT 3HAYEHUE, OTIIMYHOE OT HYJIA, €CIIU
NIPY BBITIOJTHEHUH MIpebIAyInel pyHKIMH BBOJIAa M BBIBO/IA TIPOU30IILIA OLIHOKA.

®ynkuua int feof (FILE * filestream) Bo3BpallaeT 3HauY€HHUE, OTIUYHOE OT HYJIS, €CIIU
KoHeI[ (aiiyia ObUT JOCTUTHYT MPH BBHIITOJHEHUH MPEAbIAYIIEH Olepauy BBOIa U BBIBOAA.

Hanpuwmep:

// cYuTbIBAaeM MaccuB CUMBOJIOB

char buffer[1Size];

size_t result = fread(buffer, 1, 1Size, ptrFile);
if (result != 1Size)

{

fputs("Ownbka 4TeHua", stderr);
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exit (3);
}

//Cc4nTbIBaeM MaccuB LenblX 4yucen
int numbers[10];
fread(numbers, sizeof(int), 10, fp);

//CYMTbIBAaEM OOHO BeleCTBEHHOE YUCAO
double data;
fread(&data,sizeof(double),1,input);

Ilpumep 11.9. Tlporpamma AEMOHCTPUPYET PaOOTy C JBOMYHBIM (haiyioM. Y TOJIB30BATEINS
3anpamuBaeTcs UMs (aiina, B KOTOPBII 3alTUCHIBAIOTCS JECATh CITYYAHBIX TETBIX YHCEIL.

3areM MPOU3BOJUTCS YTEHHE M3 3TOTO (haiiia BcexX 3amrcaHHbIX JaHHBIX OT HaYalla JI0 KOHIIA.

W B 3aBepuieHWH JAEMOHCTPUPYETCS MPOU3BOJIBHBIM IOCTYH K ailily: y TOJdb30BaTels
3anpamBaeTcsl WHJACKC OJHOTO JiieMeHTa B (haiine, ykazarenp ¢aiina ycraHaBIUBaeTCs Ha
COOTBETCTBYIOIIEE MECTO, HY>)KHOE YHCIIO CIYMTHIBACTCS U BHIBOJUTCS Ha DKPaH.

#include <stdio.h>
#include <iostream>
#include <conio.h>
#include <time.h>
using namespace std;
#define SIZE 10
int main()
{
setlocale(LC_ALL,"rus");
//3anonHeHMe MaccuBa CJyYalHbIMU YMCNaMU
int temp[SIZE];
srand(time(0));
for(int i1=0;i<SIZE;i++)
temp[i]=rand()%100+1;
FILE *output, *input;
char filename[128];
puts("Beeaute ums daina: ");
gets(filename);
//nonbiTka OTKpbITb $ann anAa 3anucu
if((output=fopen(filename, "wb"))==NULL)

{
puts("HeBO3MOXHO OTKpbITb AaA 3anucu ¢ain");
puts(filename);
_getch();
return(1);
}

//3anucb AaHHbIX B ¢aiin (3anucbiBaeTCcs cpa3y BeCb MaccuB)
fwrite(temp, sizeof(temp), 1, output);
fclose(output);
//0TKpbiBaem dain B pexume OGUHAPHOTO YTEHMUA:
input = fopen(filename, "rb");
if (!input) cout << "HeBO3MOXHO OTKpbITb ¢ain ana yteHua!\n";
else
{ )
/* Onpependem pasmep ¢aina B BAUTAX
fseek(input, ©, SEEK_END);
int fsize = ftell(input);
// Onpepenaem konuyecTBO int B ¢aiine
int num = fsize / sizeof(int);
//BblaenaemM namATb NOJ LENOYUC/IEHHBIN MAaccuUB AAA AaHHbIX U3 ¢anna
int *numbers = new int[num];
//C4nTbiBaeM JaHHble B MaccuB (cpasy Bce)
fseek(input, @, SEEK_SET);
fread(numbers, sizeof(int), num, input);
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// BblBOAMM coAepxumoe MaccuBa
for (int i = @; i < num; ++i)
cout << numbers[i] << endl;

//NpON3BONLHLIA AOCTYN K MAacCCUBY:
int k=0, value;
printf("BBeaute uHpekc snemeHTta: ");
scanf("%d",&k);
//paccynTbiBaeM No3uuMw nepBoro 6anTa uyucna
long poz=(long)k*sizeof(int);
//yCcTaHoBKa Tekyweh nosvumum B danne
fseek(input,poz,SEEK_SET);
// 4YTeHue oAHOro 4ucna
fread(&value,sizeof(int),1,input);
printf("dnemeHT paBeH= %d \n",value);
fclose(input);

}

_getch();

3agauu

3agauya 11.1. [Iporpamma moACYMTHIBAET KOJIMYECTBO CHMBOJIOB B TEKCTOBOM daiine. Peamn-
3yiTe MporpaMmy AByMs CIOCOOAaMU: a) MporpamMMa 3alycKaeTcs U3 KOMaHIHON CTPOKH C HCIHOJIb30-
BaHMEM IIepeHaIpaBJICHUS IOTOKA BBOAA; 0) MporpaMma 3ampalinBaeT UMs aHaIM3upyeMoro (aiina.

3anaua 11.2. IIporpamma yaansietT U3 TeCTOBOTO (aiina Bce cioBa «helply u mogcuuTsiBaeT KO-
JMYECTBO OCTaBIIMXCS cloB. Mms ucxomHoro ¢aitna u ums ¢aitna-pe3yabpraTa 3anpamiiBalTcs y
nosb3oBarelisi. KomnuecTBO ClI0B BBIBOIUTCS HA KOHCOJTb. Bee NuMHEEe MpoOesbl MEKIy CIIOBAMU MO-
TYT OBITh y/IaJICHBI.

3agauya 11.3. /lannabie 0 ToBapax (Ha3BaHHE TOBapa, CTpaHA-IIPOU3BOANTENb, [ICHA) 3allUCAHbI B
TekcToBOM (haiine. Kaxkmast 3anuch B OTAETHHON CTPOKE, OIS pa3elieHsl mpodenamu. [lepBas cTtpoka
COJICPIKUT KOJIMYeCTBO 3amucei. [Ipumep conepxumoro ¢aiina:

3

Milk Belarus 10.900

Shugar Belarus12.300

Kola Russia 15.400

i TecTUpOBaHUs IPOrpaMMBbl CO3/1aiTe TOAOOHBIN (aiil ¢ JaHHBIMH B TEKCTOBOM PEAaKTOPE.

PaspaOoraiiTe npunoxxeHne, KOTOpOE NPH 3aIlycKe 3arpamnBaeT uMs ¢aiiia ¢ JaHHBIMH, CO3-
JIaeT MaCCHUB CTPYKTYP B JIMHAMHYECKOHN MaMITH U CYMTHIBACT B HETO JaHHbIC U3 (hailyia. 3aTeM BhIBO-
JIUTCS MEHIO, KOTOPOE IpeyIaraeT IMoJIb30BaTelio0 BEIOPAaTh BAPHAHT U3 CIEAYIOUINX NeHCTBUIL:

e pacrievyaraTh CIHCOK TOBapOB 0€3 COPTHPOBKH;

® pacriedaraTh CIIMCOK TOBapOB, YIOPSAOUYCHHBIN 110 HEyObIBAaHUIO 1IEHBL;

® 100aBUTH TOBAP;

® yIaJINUTh TOBAp;

e pacreyaraTh CHMCOK TOBapOB M3 HEKOTOPOW CTpaHbl (CTpaHA-TIPOM3BOIMTENb 3aTeM 3aIpa-
IIMBAETCA y MOJIb30BaTEN);

® COXpaHUTH JaHHbIE B Gain (MM ¢aiina 11 3anicy 3anpalinBaeTcs y I0Ib30BaTeNs);

e 3aBepleHNe padoTHl (Iepes BBIXOAOM M3 MPOrpaMMBbI MOJB30BATEINIO MPEAIaraeTcsi coxpa-
HUTH OOHOBIIEHHBIE JTAHHBIE B (paiiyie ¢ TeM e UMEHEM, KOTOPOe MCIOIb30BaJIOCh [Tl 3arpy3KH JIaH-
HBIX B HaYaJie TPOrpaMMEIL, JTHOO BBIUTH 03 COXpaHEeHUs] N3MECHEHHIA).

Kopx peanuzanum kaxaoro myHKTa MEHIO OQOPMHUTD B BUE OTAEIBbHON (QYHKIUH.

ﬂﬂﬂ camocmosmelbHoco peerust

3agaua 11.4. Peanu3zoBats 3agauy u3 npumepa 11.3, HO JaHHBIe XpaHUTH HE B TEKCTOBOM, a B
JBOWYHOM (haiisie (B (aiin 3amuceiBaeTcs CTPYKTYpa LEIUKOM).
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MeHI0 A0JKHO UMETh CIISAYIOIINE yHKTHI:

® BBOJI JJAHHBIX O TOBapax ¢ KOHCOJIH;

® COXpaHEHHUE JMaHHBIX B (paiii (ecau JaHHBIC ellle He ObLIM BBEACHBI, TO JOJKHO BBIIABATHCS
COOOIIICHHE);

® YTCHHE JAHHBIX W3 (aiina (eclim MacCUB CTPYKTYp YK€ 3alOJHEH, TO JOJDKHO BBIIABATHCS
npenynpexaeHue «Crapbie JaHHBIE YIaCHBD»);

® COPTHPOBKA MacCHBa TOBApPOB 10 HANMEHOBAHUIO;

® BBIXO/] U3 IIPOTPAMMBI.

3agaya 11.5. Hanucats 1Be QyHKIMHU, OJTHA U3 KOTOPBIX BBI3BIBACTCS JJIs MTU(PPOBAHUS TCKCTA
mmdpom Leszaps (umst mcxoqHoro daiima u uMs ¢aiina-pe3ynprara, a TaKke KoY Mu(poBaHus Te-
pemaroTcs Kak mapameTpsl QyHknun). Bropas gyHKIuS ncnonsiyercs ams pacmupoBKu (Habop ma-
paMeTpOB aHAJIOTHYHBIN). DYHKIMIO Main MCIIOJIL30BaTh JIJIs JIGMOHCTPAIMA BO3MOXKHOCTEH Habopa
GbyHKIHHA I poBaHUSL.

Indp Lezaps — oqun u3 apeBHEHIUX mudpoB. [Ipyn mudppoBaHuM KaKIbIlii CHMBOJ 3aMCHS-
€TCs IPYT'MM, KOJI KOTOPOTro OOJIbINe Ha 3HAUCHUE KITIOYa.

Hampumep, mmdpoBaHue ¢ UCIOIb30BAaHUEM KITHO4A 3:

OpUrHHABHBIA TEKCT: Chelb Xe ele 3TUX MArKuX dpaHuy3ckux 6ynoK Aa Bbinei Yaw.

[npoBaHHBIA TEKCT: ®33bl1 W3 3bM ax/Ll MBEHAW YYrpUWUKGHAW ALOCH XI enT3M brb.

3agaya 11.6. /{an TexcToBbIA Qaiin (uMms daiina 3amnpammBaercs y monb3oBarens). Ha mecto
NEepPBOM CTPOKH ¢ MpoOeraMH 3amucaTh CTPOKY M3 JBAaILATH YEPTOUeK (« »). Eciu
CTPOK ¢ mpo0OenamMul HET, TO 3alucaTh YEPTOYKH B KOHIE (aitia. JIoJKeH M3MEHHUTHCS UCXOJIHBIM
daiin.
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