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BBEJEHUE

SI3bik  nporpammuposanusis  C++  Obin pasBuT M3 s3BIKA
nporpammuposanns C 1 3a 04eHb HEMHOTHM HCKJIOYCHHEM COXPAHSET ero Kak
MOJAMHOYNECTBO. DTO 03HAYALT, YTO NPOrpamMMbl, Hanucanubie Ha C, MoryT ObITh
JIErKO TIepeKOMNUIIMpoBambl Kak nporpammel C++. OpHako, cilenyer UMerb B
BUJY, 4TO Hexotopbie KOHCTpyKuun C u CH+ oOpabarhiBaloTCsS TI0-pasHOMY.
[TosToMy, MOXKET BO3HHKHYTH CHTYyallHs, KOFAA CYLIECTBYIOIIEH IporpaMme Ha
sspike C norpebyrorcs neGonpbiuvie usmenenns. C apyroit cropousi, C++
IPEeAOCTABISET Psi/L JIOMONHUTENBHBIX BO3MOKHOCTEH,

ITepBonayanbHo s3bIK porpamMmupoBanus C 3ajyMbiBajicss KaK S3bIK,
KOTOPBIH JOIDKEH 3aMEHHMTh [IPOrpaMMHpPOBAaHHE Ha accemOiepe B CaMbIX
HaCyIIHBIX 3a/la4aX CHCTEMHOro IporpammupoBanus. A3pik C++ yuacmeosan
ot cBoicrBa. Pasnuuue MeN(ly HMMH COCTOMT B CTEIICHM BHUMAHUS,
yaenseMoro tunaM M crpykrypam. B ormuume or C, C++ tpebyer or
nporpaMmucta G0JbIIEro BHUMaHUS K THIIAM 00bEKTOB.

B Gonpuiancise pa3paboTOK UMEIOTCS MOHSATHS, KOTOPBIE TPYAHO
TIPE/ICTABHTE B [IPOTPAMME B BH/IC OJHOTO M3 OCHOBHBIX THIIOB WJIH KaK (PyHKIIHIO
6e3 acconuMupoBaHHBIX B Hel crarnueckux HauHbBIX. C TovkM 3penus Ctt,
10/j06Hoe [OHATHE PasyMHO OlMCATh KAk Kiacc, IIPEeJICTaBIsSiONMi ero B
nporpamme. Knace — 310 THI, TO ecte OH 3a/aeT IOBejICHHE OOBEKTOB €ro
KJ1acca, OlpEIeNsET croco0bl X CO3/[aHN U YAAICHUS, IPUEMbl PabOThL ¢ HUMM.

Knace sBnsiercs (by}mamcu'raububm MEXauu3MOM, C BBCIACHWEM
koroporo s3bik C npuobperaer oGBEKTHO-OPHEHTHPOBAHHLIC YEPTHl U CTAHO-
surcas Ct++. Knace ecrp paciuupenue noHsitus -“crpykrypa” sspika C. Own
HO3BOJISIET CO3/(ABaTh THIIL! H ONPENeNATh GyHKLHHU, KOTOPBIE 3a1al0T TOBEAECHUE
tuna. Kakapiit npeacrapuTelis Kilacea Ha3bIBACTC 0OBEKTOM.

[peinasnasenne nousTus “kimacc” COcTOMT B TOM, 4T0oOB fpeoc-
TaBUTh MPOrPAMMHUCTY MHCTPYMEHT JUTS CO3J{@HHUS HOBBIX THIIOB, CTOJb XKe
y100HBIX B 0OpallieHHH, CKOJIb M BCTpOEHHBIC THIBL. B upeane i, ompeje-
JSIeMBI  TIOJI30BATEIEM, JO/DKEH OTIMYAThCs OT BCTPOCHHBIX THIIOB HE CIIO-
co0OM HCNOJIL30BAHHKS, @ CIIOCODOM CO3/IAHMSL.

Turt ecTh KOHKpPETHOE TNpeiCTABIEHHE HEKOTOporo noustusi. Hopeii
TUIT CO3ACTCs /I TOro, YTOOh! JaTh CIICUHANBHOS U KOHKPETHOE ONpe/ie/ieHue
HOHATHA, KOTOPOMY HHYTO NPAMO M OYEBHIHO CPe/M BCTPOCHHBLIX THIIOB HE
OTBeYaeT. ‘

B ounpejenenyy HOBOro THMa OCHOBHAd MAEs - OTAC/IWTHL HECyile-
CTBEHHBIC TIOAPOOHOCTH peaiu3allii  OT TeX KauecTB, KOTOpPBIE CYIUECTBEHHbI
JUISL €70 1IPABHIBHOTO HCITOMb30BAHUS.

OO6pIYHO, JUISL TIPEOAOJICHHS CHOKHOCTH HPOrPamM, MCHOIb3YETCs
HPUEM MEPapXUUCCKOrO YIIOPSAoueHus, T.¢. OPraMu3auys CB3aHHbIX MEKAY



coB0M MOHSTHA B APEBOBHAHYIO CTPYKTYPY € CaMbiM OGLIHM NMOHSATHEM B KOPHE.
B C++ Takne CTpyKTypsl NpeACTaBAMIOTCH MPOM3BOAHBIMA Kiaccamu. Yacto
MO)KHO OpPraHU30BaTh NMPOrpaMMy Kak MHOXECTBO NEPEBhEB, T.€. MPOrpaMMUCT
38/1481T ' MHOXKECTBO Ga30BBIX KNAaccoB, KakKAblii M3 KOTOPBIX HMeer CBOE
cobCTBEHHO® Npe/ICTAB/IGHHE NPOU3BOAHbLIX KiaaccoB. s onpenenenns nabopa
nettcrut  ana  camoft ofweH MHTEpnpeTAUMH TNOHATHA YAaCTO  MOXKHO
MCMIONB3OBATL  BHPTYanbHbie (yHKIMM., [Uis  npescTaBieHMs  MHOXKECTB
B3aUMO3aBUCHMBIX Kitaccon n C++ MOXHO Henonssosars uaelo friend-kraccos.

1. NTABOPATOPHASA PABOTA 1
Lenv: nanucanue nepeoii npozpammel na azsike C++;
3HAKOMCINGO € OREPAUUAMU HAO YKAZAMEAMU;
3HAKOMCINGBO C NPAGUNAMY REPeOa It RAPAMEMPOS & PYHKULUIO

. 1. OsnakomMuThCs €O CTPYKTYpoit nporpammbi Ha sseike C++. Ilns storo
BBITONIHUTH 1IPOTPaMMy BO3BE/ICHMs YMcia 2 B creneHb. Moanduuuposars
MIPOTPaMMY TaK, 4ToObl BBIMMCIISIACH CTENEHb C 1H0OLIM 0CHOBaHHEM.

#include <iostream.h>
void main(void)
{
int i, k;
int power (int, int);
for(lw=0; 1i<10; i++)
{
k~power (2, 1i);
aout<<”"i = "<<i<<", k = "<<k<<endl;

int power(int x, int n)

(
int i, psl;
tor(iml; i<n; i++) p*=x;
return p;

/

2. BeINOMHMTE nNporpamMmy, HIUIIOCTPUPYIOILYIO pa3Hbie OnepaunH ¢
yKaszatTeJsiMH, HOBTOPHTb DKCHGPHMCHT AJIs pasHbIX THNOB JAaHHbIX.

#define PR(x) printf("x=%u, *x=%d, &x=%u\n",x,*x,&x)
#include <stdio.h>
void main (void)
{
int mas[]={100, 200, 300};
int *pEtxrl, #*ptr2:
ptrl=mas;,
ptr2=&mas(2];
PR (ptrl) ;
Dtrldsst;
PR (ptrl) ;
PR(ptr2) ;
++ptr2;
printf("ptr2-ptri=%u\n”,ptr2-ptrl);

3. Hanmucates mporpaMMmy, KoTtopass MEHsSeT MeCTaMHM 3HA4eHHs JBYX
nepeMeHHBIX. B kauecTBe napamerpa Ucnosb30Bath int, int* u int&.

Crpykrypa nporpamMmsl craefywomas: GyHkuust main() BBOAHT
epeMEeHHbIC U BBI3BIBACT JIPYryto GYHKIHIO, KOTOpAas ¥ BHIOJIHSAET 0OMeH:
#include <iostream.h>
void main (void)

{
int a=2, b=5;
void obmenl (int, int);
void obmenZ2 (int*, int?%*) ;
void obmen3 (int&, inté&) ;
cout << “go obmMmewna: a= "<< a <<"b="<<b<< endl;
//Be30B obmenl (int, int);
cout << “rnocme obmena l: a= "<< a <<”b="<<b<< endl;
//BBI3OB obmen2 (int*, int*);
cout << “nmocse obmena 2: a= “"<< a <<"b="<<b<< endl;
//BrizoB obmen3(inté&, inté&);
cout << "“nocne obmeHa 3: a= "“"<< a <<"b="<<b<< endl;

Hanucare 3 sapuanrta ¢yukuuu obmena. B xauecTBe tiapamerpoB 31a
(GyukuHsa B [ICPBbIH pa3 mosyyaer fBa napaMeTpa Tuna int, BTopoil pas — Tdna
int*, Tperuit pa3 — tuna int&. [Tpuaymaiire cnoco® AOCTHKEHUS pe3yibTata B
KaOXXKHOM M3 TPEX BAPHAHTOB.



Oruer no naboparopHoii paGote | j0/Ken BRAIOMATE
o GNOK-CXeMbl BCEX POTPAMM M0 TYHKTaM; :
& TEKCThI IPOTPAMM C NOIPOGHBIMU KOMMEHTAPHSAMH;

© BLIBOABI 11O OPOACHIAHHbLIM DSKCIIEPUMEHTAM.

2. NABOPATOPHASA PABOTA 2

Llens: npuobpemenue  naevlKkoe  padbomsvt € MAMPUYHLIM
npeocmaenenuem OanHbIX;

obpabomxa mampuy,.

HCI’IOJIBSySI 3aroToBKy /Ui BBOJA& MATPHMIEI, HaNHCaTh cCheayrouye

(byHKLIMY:

MHHMMYM Matpuubl;
MaKCHMYM MaTpHIBI;

MaKCHMYM HUMCHETPEYroJbliOl 4acTH MaTpHILbl;
MaKCHMYM BEPXHETPEYroJibHOH YaCTH MaTpHILbL;
MUITIMYM HHXKHETPEYTONLHOM YacTH MaTpyLbl;
MHUITHMYM BEPXHETPEYroibHOH 4acTH MaTpULb;
MHUIHMYM FIABHOR JHArOHANM MaTpPHUILbI;

MAKCUMYM IJIaBHON JMaroHany MaTpuibl;

MHMHMMYM BTOPOCTENEHHOH IHAroHany MaTpHuIlsl;
MaKCHMYM BTOPOCTENEHHON AMArOHANId MaTPHLLBL;
cpeaHeapudMernyeckoe 3HaueHHe ITEMEHTOB MaTPHLbI;

cpejmeapmbmemqecxoe 3Ha4YCHUe DBICMCHTOB HH)I(HeTpeyl‘OJIBHOﬁ
YacTH MaTpUiibl;

cpenHeapu(PMETUYECKOe 3HAYCHHE IIEMEHTOB BEPXHETPEYIObHOH
4acTH MaTpULLbL;

CYMMB! CTPOK MATPHLIbI;
CYMMbI C1'0JI6LLOB MaTPULLbL,
MHHHUMAIbHBLIE 3HAUYEHWS CTPOK,

MHHUMAJILHEBIC 3HAYCHHS CTONO10 B

® MAKCHUMAJIbHBIE 3HAUEHHUS CTPOK;

e MakcHMallbHble 3HAYEHUs CTONGLIOB;

e cpenHeaprdMeTHUECKHE 3HAYCHHS CTPOK;

e cpefiHeapuPMeTHHECKHUE 3HAYCHUS CTONOIOB;

® CyMMbI HHIKHE- i BEPXHETPEYTOJIbHBIX YacTeit MaTpULbl;

e JseMeHT, Haubosee GiU3KUi 10 3HAYCHHMIO K CpeiHeapu(PMETUYECKOMY.

3aroroBoyHas QyHKI[U A7 MATPUUHBIX ONIEpallUii:
#include <iostream.h>
#include <iomanip.h>
#include <stdlib.h>
#include <conio.h>
#define N 5
void main()
{
float m[N] [N];
int i,
for (i=0;i<N;i++)
for(j=0;j<N;j++) m[i] (j]=rand()/10.;
for(i=0; 1i<N; it++)

{
for (j=0 ; j<N;j++)
cout<<setw(8)<<setprecision(5)<<m[i][F];
cout << endl; . :
}
getch () ;

B '"arotoBouHo#" ¢QyHKUMM HCIIONB3YIOTCS HEKOTOpBIE (YHKLHH
ylpap/ieH¥s BBLIBOJOM B CTAaHJAPTHBIH MOTOK cout (0OBsiBieHbl B (paiuie
iomanip.h ):

e setw(int) — 3ananue oOmieli Bl Honst (mo3uuui). ApryMeHT — uefoe
3HAYCHHUE;

e selprecision(int) — 3ajaHue TOYHOCTH BEHIBOJAA (KOJMYECTBO BbIBOJAMMBIX
cuMBOJIOB). JINIsl JlaHHBIX BEUECTBEHHBIX THIIOB TOYHOCTH OTIPEHENSETCS
CyMMapHbIM KOmM4ecTBOM uu(p B uejdod u japobuoil wacrsx. Ecim
TOUHOCTE MPEBOCXOANT JIMHY [OMs, AJHHA (10 WUPHOPUpYeTCst o
YCTAHABJIMBACTCA KaK YBeAUUCHHAst HA eauuuuy (Wi pasiieluresbHOH
TOYKH) TOUHOCTH. EC/IM TOYHOCTH HE ITO3BOMSET BBLIBECTH BCIO APOOGHYHO
YacTh HYHCA, OHA OKPYI/sIeTcs O 3a/aHHOr0 KOJIMYecTBa CHMBOJIOB. B



cliyyae, KOrjla B OTBEUEHHbIX MO3ULMUAX HE YJAeTCs Pa3MeCTUTh Jaxe
UeJYIO YaCTh YUCIIa, 3HAYEHHE BBHIBOANTCA B BKCIIOHEHUUANIBLHON dopme.

2. Oruer no naboparopuoit pabore 2 A0KEH BKIKOYATD:
e G10K~CXEMbl AJIFOPHTMOB;
® TeKCTHI BeeX (hyHKIHH ¢ NoapoOHBIMM KOMMEH TAPHSIMH;

® BbLIBOJbLI O MPOJICAAHHbBIX IKCIIEPUMEHTAX.

3. NTABOPATOPHAA PABOTA 3

Ilenv: oceoenue OCHOGHBIX MemoO08 YNOPAOOUCHUS HUCTOBBIX
oanuvix;

IHAKOMCMEO €  peanu3qauueii PasuNHLIX  ANZOPUMMOG
copmuposku cpedcmeamu asvika C++

1. Pasobparscs, kak paGoraer npemnoxexHas NpOrpaMMa COPTHPOBKH
MacCHBa METOZIOM «MHHH-MaKcay.

2. Hanmucats nporpaMMBl, COPTHPYIOIIHEC OAHOMCPHBLIH MaccuB METOJaMH
«my3blpbKa» U «OBICTPOi COPTUPOBKI».

MoxHo nM Takue (QYHKUHY MCHOIB30BaThL it pabOTEl ¢ MHOTOMEPHBIM
MacCUBOM?

3. ,aflﬂ MaCCHBRA HENbIX 3HAYCHUH BHUITONHATH COPTHPOBKY 10 BO3pACTAHUIO
YCTHALIX U ITO y6blBaHH}0 HEYETHBIX 3HAYCHUH.

4. OrcopTHpoBaTh MacCHB O BO3PACTAHKIO HA HHTepBajie niiekcos ot N1 jio
N2.

5. OrcopTupoBath MaccuB 1o yOBIBAHHIO HA MHTepBasie uHjekcos or N1 0
N2.

DyHKLMS COPTHPOBKHY MACCHBA METOAOM ‘MUHHU-MAKCA!

#include <iostream.h>
#include <conio.h>
void main (void)

{

int mas[]=(2,5,-8,1,-4,6,3,-5,-9,13,0,4,9};
//TGK‘_VHIM@ HMHIOeKCh MHMH., M MarxkCc, 5SJieMeHTOB
int imin, imax;

//BRYUMCHIEHME N - KOJAYSCTBA DJCMCHTOR
int n=sizeof (mas)/sizeof(int) ;
fnt: i

//YCTaHOBKA HAYAJNLHBX MHJIEKCOB IS MUH U MAKC
imin=i=0; imax=i=0;

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

cout << mas(i] << ' ';
cout << endl;

for(i=0,; i<n-1;1i++) //HaxoxneHmne MUH 1 Maxc

{
imin=i,;
for(int j=i+1l; j<n; j++)
if(mas([j] < mas(imin]) imin = j;
int t=mas[i];
mas(ij]=mas[imin];
mas[imin]=t;
}
for(i=0; i<n; 1i++) //BHBOL Ha BKpaH

cout << masf[i] << ' ';
cout << endl;

Otyer mo nadoparopuoit padbore 3 R0JDKEH BKIIOYATS:

o 0JOK-CXeMBl AIrOPHTMOB COPTHPOBKH METOHAMM  «MHHU-MaKCay,
«I1y3bIpbKa» 1 «ObICTPOU COPTHPOBKUY;

® TEKCTHl POrpamMm ¢ NoJApoOHBIMA KOMMEHTAPUSIMH ;
® BBLIBOJIBI O NPOJIC/IAHHBIM JKCIIEPUMEHTAM;

® OTBETBI HA BOIPOCHI.

4. NABOPATOPHAA PABOTA 4

Hens: npuobpemenue HAgbIKOG OOPAGOMKU CINPOKOBDLX OAHHBIX

1. MMosuakomureess ¢ OuOmmOTeHHBIMM QyHKIMAME paboTBl €O  CTPOKaMM.

Hamucarbh nporpammy, Koropas ucriosbsyer ot Gynknuu (Ui paboThl ©
HAMH [OKII0unTh dalin string.h):

e sirlen() — onpepencHue IMHBI CTPOKH;
e strcat() — KOHKaTeHalUs CTPOK;
e strepy() - KOMMPOBaHHE CTPOK;

e stremp() — CpaBHEHHE CTPOK.



2. Hanwncars cBOM BapHaHTLl PYHKUMA: —
e onpejeieHus ANMHHbIE CTPOKH (BBIONHUTE paBoTy TpeMms criocobamu);
® KOMUPOBAHUA CTPOK;

® CpaBHEHHs CTPOK;

3. Tlepenucars QyHKOUU TaK, 4TOOBI OHM UCITONL30BAIH AMHAMHUYECKYIO namsTh

TpH 3a/1aHHA CTPOK:
#include <iostream.h>
#include <alloc.h>
void main(void)

{

® KOHKaTC¢Hauuu CTpPOK,.

Crpyxrypa nporpamm cieayiouias: Gpynakuns main() oObgBaser cTpoku

¥ BHLIZLIBACT JIPYTYIO QYHKIMIO, KOTOPAst ¥ BLINONHAET paboTy ¢ nepejaHnbiMy el
apamerpamu:

#include <iostream.h>

void main (void)

{

char strl(]="qwerty”, str2([]="1234567890";

int dlinal (char*);

int dlinaZ2(char*);

int dlina3(char*);

void kopir(char*, char*);

void sravn(char*, char*);

void konkat (char*, char*);

// Mcrnones0BaRMEe QYHKUMI HJIMHE CTPOKU
cout<<“gmmua strl=“"<<dlinal (strl)<<”,str2=";
cout<< dlinal (str2)<< endl;

cout<<“gmmHa strl="<<dlina2(strl)<<”, str2=";
cout<< dlinaz(str2)<< endl;

cout<<gnmua strl= “<<dlinal3(strl)<<”, str2=";
cout<< dlina3(str2)<< endl;

cout<< "“nocise obmena 1: a= “"<< a <<"b="<<b<< endl;
//BrizoBs kopir (char*, char*);

cout<< “pesynpTar KONMpORBAaHMA:!:sStrl= “<< strl;
cout<<” , str2="<<str2<< endl;

//BezoB sravn(char*, char*);

cout<< “pezynprar cpaBrHeHMs:strl= “"<< strl;
cout<<” , str2=7"<<str2<< endl;

//BH30B konkat (char*, char*);

cout<<“pesynasrar cuenyeHus:strl= "<< strl;
cout<<” , str2="<<str2<< endl;

10

char *strl, *str2;
strl={(char*)malloc(100);
str2=(char*)malloc (100) ;
free(strl);

free(str2) ;

4. UsMennTs [porpammy Tak, 4rodel BMecTo malloc() ucrnonssopasnace QyHkugs

calloc(). B uem cXOACTBO ¥ pasiu4ne STHX QYHKINH?

5. B cnexywoowed nporpamme opranu3oBath MaccuB  c1pok. [lpumenuts

(QyHKIUMH, HANMCAHHBIE B MPEAbIAYINEM IIYHKTE K CTPOKaM, COCTABJISIOUHM
ITOT MACCHB.

Oruer no naboparoproit pabore 4 J0IDKEH BKIOYATE:
®  GJIOK-CXEMBI aJIFOPHTMOB BeeX (yHKIuii;
® TEKCTHI NPOrPamMM ¢ HOJAPOOHLIMM KOMMEHTAPUAMY;
® BLIBOJBI [0 NPOJIENAHHBIM IKCICPUMEHTAM;

® OTBETHI HA BOIPOCHL.

i



5. IAGOPATOPHAS PAEOTA 5
Henaw: opeanusauua 6600a-6v1600a;

oceoenue  HABLIKOG  pabomui ¢ aiiamu  cpedcmeamu
oubnuomexu ynxyuii 66o0a-e¢vreooa;

UCHOABL3OGAHUE APIYMEHIN0E (DyHKULUU main.

1. Pazobpar, nporpammy, BHIBOASULYIO COAEPKIMOE TEKCTOBOrO aiina Ha
akpaH. Kak MOXHO COKpaTHTb TEKCT NporpamMmMel?
#include <stdio.h>
void main (void)
{
char ch, name([50];
FILE *ing
printf (“Beemure mMsa ¢pansa st npocMmorpa: ”);
scanf (“%s”, name) ;
if((in=fopen (name, "“r”))==NULL)
printf (“®amn %s He OTKPHT”, name);
else
while (!feof (in))

ch=getc(in) ;
putchar(ch);
}

2. JlonosuuTe mporpaMmy HpeAsIAyIero NyHKTa QYHKIMEH NoAcYeTa «I1yCTHIX)
M GHEIYCTHIX» CHMBOJIOB B TEKCTOBOM (aiine. IToji «1ycThIMUY» CHMBOJIAMU
TIOHMMAIOTCS CHMBOTIBL, HE OTOOpakaloliMecss Ha OSKpaHe: yYIpaBisionmie
CUMBOJIBI, Tipobest, 3BYKOBOMW CHI'HAN U T. /1.

3. JlonoauuTh nporpamMMy NepBoro myHkta (QyHKUMEH TOMCKA B TEKCTOBOM
Gaitne 3ananno nojcrpoku. Mckomyro noactpoky HeoGXoauMmo repesaBath
B Kayectse napamerpa (ynkuuu. Pesyabrarer paborsl copmupoBats B
oTaenbHOM daiine.

4. Hanucarp niporpammy, xkotopast obpabarbiBaet TeKCTORBIH (aiin creayonum
obpazom.

B HCXOJIHOM TEKCTE HOMEpa CTpaHull NPOCTaBICHbI B lleBOffl CTpOKE
crpaHuupl. Tpebyercst nepeHecTd 3Tu HOMEpa B NOCE/HIO CTPOKY CTPaHHIL H
ybparh 3Haku neperoca. Hanpumep, Homep crpanuusi: - 34 -, HeobxonuMo
noayuure 34,

[Npuznakom nepexoua HA  CJCAYIOULYIO  CTPaHWIy  sBIsICTCs
ynpasasiomuii cumpon \f7.

5. Hanucarb nporpammy-umdparop ¢ainos. Ona uuraer u3 Qaiina u nuuet B
npyro# (ais 3aKoAMpOBaHHBIC CUMBOJIBI.

Cxema mmdpposku: ¢ = c"key[i], rjie ¢ — cumson, cuntannblii U3 Qaitna;
key - wnou wmdposanns, CTpoKa, KOTOpas Mepejacics Kak rnapaMerp
KoMauaHo# ctpoky. [Iporpamma ucmosnb3yercs cUMBOJIBI M3 Key LMKIUYECKH,
noxa He Oy/leT CYUTAH BECh BROJ.

Juis  npoBepku [PaBUABHOCTH  nporpammbl  3amudposarth
saudposaHHblil (ait enle pas ¢ TeM xue KmogoM. JlomkeH nosyuuTses Gaist —
TOYHA I xonus ucxoanoro ¢aitia.

6. JlononHuts NporpamMMy f. 5 BO3MOXHOCTBIO BBOAUTH WM (aiina u K104 u3
KOMaH/HOH CTPOKH.,

Oryer no naboparopHoit pabore 5 JIOJDKEH BKIIOYaTh:
e GIOK-CXEMBI ANTOPUTMOB BeeX ByHKIIM;
® TEKCTHI IIPOFPaMM C MOAPOOHBIMH KOMMEHTaPUAMH;
® BBIBOJbI [0 MPOCIAHHBIM KCIICPUMEHTAM;

® OTBETHI HA BOITPOCHIL.

6. IABOPATOPHAA PABOTA 6
Lenv: 3naxomcmeo ¢ mexanusmom onucanun knaccos C++;
CO30aRUE CODCMEEHHBIX MUNO8 OAIIHBIX. '

1. Onucars wiace s paGo‘ru Co CTpOKOﬁ, KaKk CO CTaHAApTHBIM THIIOM
JIQHHBIX,

e B pasaeiie OnuCaHus NIEMEHTOB-AaHHbIX KJIacC JOJDKEH HMETH
NCPEMEHHY IO JNA XPAHCHUA CUMBOJIOB CTPOKH.

e B pasjene OrnucaHus IEMEHTOB-(PYHKLMH HCOOXOMMO
MPe/yCMOTPETh:

- KOHCTPYKTOPBI B HECKONBKHX BapHaHTax;

- J[eCTPYKTOPBI, eclid HeOOX0ANMO;

- MEpErpy)KeHHble ONepauMu Ul  BBIMONHEHHs [pucBanBatus (=)
cuerieHus (+), cpaBuenus (==);

- METO/ibl VTS Onpe/ieIeHus! JJIMHBI CTPOKH,
- METO/ABI BBOJIA K BBIBOJA CTPOKH.

2. Onucanue Kjacca BbIJEIUTh B 3arosioBodHbil (ali, onpenenesuc ero
METOJIOB — B (paitii ¢ paciudpeHneM .cpp, TEKCT rnaBHON (yHKUMK HanMcaTh
B OTJIENLHOM (paiine.



[poToTnn nporpavMmbi: ' ‘ }

class Stroka { W void Stroka::vvod()
char str[80]; { .
public: . : _ ein »> strsg
Stroka (char*) ;. ; } .
Stroka () {} volid Stroka::vyvod()
Stroka (const Strokaé&); {
Stroka& operator=(const Stroka&); cout << str;
Stroka& operator+(const Strokaé&); } . ' .
int operator==(const Stroka&); void main (void)
int dlina (); { “w r”r
wid weaphi.s Stroka sl (“gqwert”), s3, s4(sl), s5;
i 3.vvod() ;
oid vyvod() ; s
) v 4 o s3="asdfg”;
’ s53.vyvod() ;
- s5= sl1+83+s4;
TR > YstEin ;
?troka. Stroka (char g) cout<<“pgmmua s5 = ”<<s5.dlina();
- i . s5.vyvod();
str,string) s
} strecpy (str, g) poid Al
Stroka:: Stroka(const Stroka& s) cout << “crpoxu sl m s5 paBHH”;
/ else
! .
i1f (sl==54)
.str) s
j strepy (str, s.str) cout << “crpoku sl um s4 paBHE" ;.

Stroka& Stroka::operator=(const Stroka& s)

{

strcpy (str, s.str); 3. Usmenuts nporpamMmy Tak, 4ToGel BMecTO OHOMMOTEHHBIX (yHKIHI,

return *this; BLIIONHAONMX  JEHCTBHS CO  CTPOKOM, HCHOMB30BAIHCH —aHANOPU4HbIE
} yHKIMM, HANUCAHHBIE TIPY BHITIOIHEHNM 3aanNii labopaTopHoit paboTsl 4.
?troka& Stroka::operator+(const Stroka& s) 4. JIononHNATH ONUCaHKE KJIAcca KOHCTPYKTOPOM, KOTOPBIM CO34aeT IK3eMILISp

iJ1acea, HCMoNb3ys 3a/laHHbli pasMep JuHaMU4ecKoi namsati. [loHajnobuTcs

RS (il W R JIX TP HAJIMYHM TAKOrO KOHCTPYKTOpA AeCTpyKTOp?

return *this;

) Oruer 110 naboparopHoit pabote 6 JIOJIDKEH BKJIFOYATE:
int Stroka::operator==(const Stroka& s) o OJIOK-CXEMBI AITOPUTMOB BCEX q)y[."(uuﬁ;
{
if ((strcmp(str, s.str))==0) ® TEKCTBbl MPOrpamMM C MOAPOORBIMI KOMMEHTAPUAMU;
‘ EEy 8.
return 1; ® BRIBOJKI 110 IPOAENAHHBIM 3KCIIEPUMEHTAM;
alse ® OTBEThI Ha BOTIPOCHI
return 0; 2 .
}
int Stroka::dlina/()
{

return strlen(str)

14 . 15



7. NABOPATOPHAA PABOTA 7

Lens: 3nUKOMCMEO C MEXAHUIMOM HACTEO0BANUR,
SUPMYATILHLIMU PYHKYUAMHL,
AOCMPAKMHBIMU KNACCAMU.

1. Ilpepnaraemas mnporpamva BBLIBOAMT Ha 3KpaH 2 0o0bexTa, KOTOphIE
NepeMeAoTCs N0 Kpany npy naxaTuu kinasuiun. Heobxomumo nepesecty arty
nporpammy c¢ [lackans na C++. 'paduueckune 6ubanorekn sspixacxoans. [lpu
HAIMCAHUKM [POrpaMMbl  HEOOXOIMMO NOMHHTB, YTO BCE KJIIOUEBblE CIIOBA,
HazBaHns Onénuoreunsix GYHKUMA HEOOX0AUMO NHCATL CTPOUHBIMU OYKBAMHU.
Uses Graph, Crt;

Type Point = Object

X,Y:Integer;

Cvet:Word;

Procedure Init (XN, YN:Integer; Color: Word);

Procedure Show; virtual;

Procedure Hide; virtual;

Procedure Locat (Var XL,YL:Integer);

Procedure Fly (Cost:Integer);

End;
Krug = Object (Point)
Radius: Word;
Constructor Init (XN, YN: Integer; R, Color: Word);
Procedure Show; virtual;
Procedure Hide; virtual;
End;
Ring = Object (Krug)
width: Word;
Constructor CRing;
Procedure Init (XN, YN:Integer; R, Color, Wid: Word);
Procedure Show; virtual;

End;
Procedure Point.Init;
Begin
X:= XN; Y:= YN; Cvet:= Color
End;

Procedure Point.Show;Begin End;
Procedure Point.Hide;Begin End;
Procedure Point.Locat;
Begin

XLy= X; YL:= Y
End;
Procedure Point.Fly;
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‘Var XX, YY:Integer;

Begin
Show;
Randomize;
Repeat
Locat (XX,YY) ;
Repeat [nepememenuel)
XX:= XX + Round((Random-0.5) *Cost)
Until (XX > 0) And (XX < GetMaxX) ;
Repeat [nepemenmennel }
YY:= YY + Round((Random-0.5) *Cost)
Until (YY > 0) And (YY < GetMaxY) ;
Hide;
X:= XX; Y:= YY;
Show;
Delay (300) { MenpkaHMe KPYI'OB }
Until Keypressed; Readln;
End;
Constructor Krug.Init;
Begin

Point.Init (XN, YN, Color);
Radius:= R;
Show
End;
Procedure Krug.Show;
Begin
SetColor (Cvet);
SetFillStyle (1, Cvet);
Pieslice (X, Y, 0, 320, Radius)
End;
Procedure Krug.Hide;
Begin
SetColor (GetBkColor);
SetFillStyle (1,GetBKColor);
Pieslice (X, Y, 0, 320, Radius)
End;
Procedure Ring.Init;
Begin
width:= Wid;
Krug.Init (XN, YN, R, Color)
End;
Constructor Ring.CRing; Begin End;
Procedure Ring.Show;

17



Begin

Krug. Show;

SetFillStyle (10, GetBkColor),

Pieslice (X, Y, 90 , 320, Radius - Width)
End;

Var
d,r: Integer;
TestKrug: Krug;
TestRing: Ring;
BEGIN
d:= detect; InitGraph(d,r,"c:\bp\bgi') ;
SetBKColor (80);
TestKrug.Init (150, 40, 50, 1);
TestRing.CRing;
TestRing.Init (450, 80, 90, 50, 10);
TestKrug.Fly (100) :
TestRing.Fly (60);
TestKrug. Fly (60);
Readln;
TestKrug.Hide;
TestRing.Hide;
Readln;
END.

2. Jloronuuth HabOp METOZOB ORHOTO M3 KJIACCOB (YHKIHAME

2

KOTOPbIC BBITIONHAIOT CYKEHHE-paCINpeHe BhIPE3aHHOT'O CEeKTOopa Ha (blfl rypax u
CMEHY 11BCTOB qmryp OJHOBPEMEHHO C IIEpEeMECLLICHHEM.

Oryer 1o naboparoproii pabore 7 10IKEH BKIIOYATE:
® GI0K-CXeMBI AJINOPUTMOB BeeX (hynKuuii;
® TEKCTBI NPOrpamMM ¢ NOAPOGHLIMU KOMMCHTApUsIMHK;
® BBIBOJBI 0 NPOJICJIAHHBIM DKCIICPHMEHTaM,;

® OTBETHI Ha BOIPOCHI.

18

8. MABOPATOPHAA PABOTA 8
. enwv: 3naromcmeo ¢ knaccamit nomoxos azvika C++;

opeanuzayqun pabomvl ¢ GauAAMu ¢ HOMOLLLIO 00bEKMO6-
nOMoKo6;

u3pUeHuE  COOUCHIE  NOMOKOG, NPUMENHEeHue  Men00oe,
RO3GOJIAIOM{UX GMCUHUGAMBCA 6 cCOCMoaAnue nomokua.

1. Jns xnacca Stroka, Hanucanworo Ha saboparopHod padorte 6, 1npejycMorperh
BO3MOXKHOCTh BBOJA — BBIBOJA  €ro OOBEKTOB NpPH [OMOLIM  ONEpaiuit
MIOMEILCHUST K U3BJEYCHHMS (QHAIOTMUHO TOMY, KaK ITO Jejaercs s 00beKToB
CTAH/(APTHBIX THIIOB JAHHBIX).

2. BrInosiHATS nporpaMmbl Ha ctp. 22, 23, 24 meroa. ykazanui «Knaccel 110TokoB
A3b1ka nporpamMmuposanust C+» [11].

3. Benomuuth nporpaMMy-uindpartop, HanucaHHylo Ba naboparopuoit pabore 5.
[lepenucats ce ¢ ©CHONb30BAHHEM KJIACCOB MOTOKOB.

4. M3yuurs MeTOADI, O3BOJIAIOWME HM3MEHATH COCTOAHHME MOTOKOB. B omuy u3
nporpamMM, HanMCaHHBIX Ha NpPEeABUTYIMMX larax, BCTaBUTh  METOJBI,
WHIIOCTPUPYIOIYO 3TH Bosmoxkiocty. Hanucats coOcrBeHHyio nporpammy,
MIDTIOCTPUPYIOLLYIO 3T BO3MOKHOCTH.

Oruer no siabopaTtopHoit padore 8 JOMKEH BKIIOUYATh:
OJI0K-CXEMBI AITOPUTMOB BCEX (yHKLMI;

TEKCTHI MPOrpaMm ¢ NOAPOOHBIMU KOMMEHTAPUSIMU
BBLIBOJIBI 110 [TPOJICJIAHHBIM SKCIIEpUMEHTaM;

OTBETHI HA BOMPOCHL.

9. TIABOPATOPHAA PABOTA 9

Hens: 3nakomemeo ¢ mexanuzmom wabionog C++;

CO30anue U UCHOAb30saHUe WAbIOH06 YYyIKYUI u wad1o106
Kiaccoe ¢ C++,

Ulabaonpl MO3BOJSIIOT  AaBaTh 0000UIEHHOE, € TOYKM 3PEHHA
TIPOH3BOAUTENBHOCTH HCHOB3YEeMbIX TUIIOB, ONpEAENeHNe KIAcCOB U (QyHKIUHA.
D1 OMpejeNIeHHsT MOIYT CHYXKHThL KOMOMAATOPY OCHOBOH Jnsl KAaccoB M
(yHKuME, co3uaBaeMbiX JUIS KOHKPETHOro Tuna AauHbiX. OObIMHO mabnoHbl
IPUMEHSIOTCS TaMm, I'/le NCTTONB3YIOTCs 1IPOLIEILY Phl, KOTOPBIE HEperucaibl MHOTO
Ppas3 AJet pasHbIX THIIOB JIAHHBIX.

[[laGnonbl 4acTo HA3LIBAIOT NapamMeTpH3oBaHHbLIMKH tuinamu. Ownu
MO3BOJISIIOT KOMIMIMPOBATE HOBBIE Kiacchi Wi (YHKIHW, 3agaBas THIHI B
KAYecTBE IapamMerpoB.

Pazsinyaior wadnonul pyHKumui u 111ablioHbl K1accoB.
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» 0 91, Wa6noHbi ¢hyHKyull

D10 00001IEHHOEe ONpeleNieHne, W3 KOTOPOro KOMITWJISITOP MOXET
aBTOMATHYECKU NeHEPHPOBATH KO/l (CO3AaBaTh NPEACTABUTENS) (DYHKLHMY.

Cunrakcuc:
template <class T1, ..>

//cnncok apryMeHTOB WwabJoHa

BO3BP TUIl MMS_QYHKIMA (HapameTprl)

{

TeJjIo QYHKLMM

Onpejienenye PyHKIMA NOXOXKE HA OOBIUHOE, HO OAMH HJIM HECKOJILKO
napaMeTpoB AOJDKHBLI UCIIONB30BATE THIIBL, ONPE/ielicHHbIE B CIIUCKE apryMEHTOB

mabioua.

Hanpumep,

template <class T>//ma6yioH QyHkLu func BOCIPUHUMAET

void func(T t)
{

TR0 QYHKUMU

template <class T>

//onvH napamerp HPOU3BOJLHOIO THIIA

void Swap (T t[], int il, int 1i2)//BocnpuuumaerT MaCCHUB

{
T tmp = t[il];
t[il] = t[i2];
t{i2] = tmp;

}

template <class T>
void funel (T t1, T t2)
{

TEJIO QYHKLMUM

template <class T1, class T2>
void func2(T1 tl1, T2 t2)
{

TeJIO QYyHKLMY

//IPOUBBOJIILHOIC TUIIA M
//OBa LeJBiX YMcJHa.
//0bMeHuBaeT comepxumMoe
//BIeMeHTOB MaccHuBa C
//yKaBaHHLIMM UHIEKCaMM

//mabnoH QyHkipn funcl
//BOCHpHEMMAET IBa
//napamerpa O[HOTO U
//TOro Xe MNpPOM3BOJbBHOI'O
//ruria

//mabnod ¢yHKIpm func?
//BOCIpUHMMAET HOBRa
//napaMerpa pasJinuHOIO
/ /iy OHHOI'O M TOI'O Xe)
//pOUBBONIEHOIO TUTIA

Hanpumep, wacTo npUXOAMTCSl COPTUPOBATL 3SNEMEHTHI Maccupa.
MoxkHo Hcrob30BaTh Wiabiion GyHKuMK 1 Hankcath 00001eHHOE OnpeaeneHue
JU1S COPTUPOBKHM MAaCCHBOB JHOOLIX TUNOR.

Hanpumep, mabnon (yHkuuu Uit COPTUPOBKH MacCHBA METOLOM

«I1Y3bIPEKOBOH» COPTHPOBKH.
template <class T>
void Sort (T array([], size t size)
{

int 4, j7

T tmp;
for (i = 0; 1 < size-1; i++)
for( j = size-1; i < j; F—-)

if(arrayli] > array(j])

{
tmp = array[jl;
array(j] = array[j-1];
arrayl[j-1] = tmp;

}

9.1.1. Ucnoab3oBanue madaoHoB pyHKIMH

Tlociie onpejienieHus WabnoHa (GyHKUHH, MOXKHO Cpasy €€ BbI3bIBaTh.
KoMnunsTop aBTOMaruyeckd CO3AacT IPEJACTAaBHTENs Tena (YHKUMH JUis
YKa3aHHbIX B BHI30BE THIIOB.

Hanpuwmep, ucnonb3osanue wabnona gyHkimu Sort,
#include <iostream.h>
void main(void)

{
int 32
int mas(] = {10, 20, 30, 11, 25, 32, 0},
Sort (mas, sizeof (mas)/sizeof (mas[0])) ;
for(i = 0; 1 < sizeof{(mas)/sizeof (mas[0]); i++)
cout << "masf{” << i << “] = " << mas[i] << endl;
}

Llabnon Sort MOXHO MPUMEHITH # JUIS KJIACCOB, OTIPEAESIEHHBIX
M0JIb30BaTE/IEM, HO KITACC JIOJHKEH 00s13aTe/IbHO NEPErpy3nTh Ofiepaluio >,

Hanpumep, npumenenue 1abnona Sort K THily, onpeaeneHnomy
MosNb30BaTEAEM.



#include <iostream.h>
class Money
{
long dollars;
int cents;
public:
Money () { }
Money (long d, int c)
{
dollars = d;
cents = C;
}
int operator>(const Money&) const; ‘
friend ostream& operator <<(ostreamé& , Moneyé&)

}z

int Money::operator>(const Moneyé& amt) const

{

return

(dollars>amt.dollars) ||
((dollars==amt.dollars)&&(cents>amt.cents));

}

ostream& operator<<(ostreamé& 05, Money &amt)

{
05 << “§" << amt.dollars << ‘.’ << amt.cents;

return o0s;

}

void main(void)

{
Money mas[]={Money(19,10) ,
Money (99, 99) ,
Money (99, 95) ,
Money (19, 95)
bz
Sort (mas, sizeof (mas)/sizeof (mas[0])); ‘
for(i = 0; i < sizeof (mas)/sizeof(mas[0]); it++)
cout << “mas[? << i << “] =" << mas[i] << endl;
J

9.1.2. Heperpyska maéonos pynkumii

Kak u obbiunas ¢pynxuus, wabnon GyHkuuit Moxker ObITh neperpyxe,

T. €. MOXHO TIPEAYCMOTPETh HECKOJILKO 1abioHOB (PyHKIMI ¢ OAHHM HMEHEM,
HO pasnyUHbIMM NapaMeTpamH.

Hanpumep,
#include <iostream.h>
template <class T>
T getmax (T t1, T t2) //Bosrpamaer Boabumit U3 HOBYX

{ //napameTpos
return tl > t2?2tl:t2;
J

template <class T>
T getmax (T t[], size t size)

{
T retval = t[0];
int i,
for(i = 0; 1 < size; i++)
if(t[i] > retval) retval = tf[i];
return retval;
}

void main(void)
{
int il = 3, i2 = 5;
int mas(] = (3, 9, 5, 8},
cout << "max int = 7 << getmax(il, i2) << endl;
cout << “max int = 7;

cout << getmax(sizeof (mas)/sizeof (mas[0]))<< endl;

9.1.3. Cnennanusaumsi maéaoHoB GyHKUMM

Crennammsuposannas (yuxips wabinona — 510 obpiyHas ¢yHKums,
UMsl KOTOpOH coBmajaer ¢ wMeHeM (QyHkiuu B 1wabnoHe, HO KOTopas
ONMCHIBACTCS JUISl  napameTpoB  crienuguueckux tunos. Taxue ¢ynxunn
0OBABAMIOT, eciin 0000UCHHBIHN 11a0JI0H HE FOAUTCH.

Hanpumep, dyukimio getmax Hesb3s MCMOJbL30BaTh ISl CTPOK
IToyromy 11ab10H MOXKHO JIOHONHUTE CTIELHAIIN3HPOBAHHON (yHKUHEH.
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#include <iocstream.h>
#include <string.h>
template <class T>
T getmax (T tl, T t2) //BosBpamaer GOJbBIMA M3 OBYX
{ //napaMeTpos
return tl > t2?2t1:t2;
}

char* getmax(char sl, char s2){ .

return strcmp(sl, s2) >0? sl: s2;
}
template <class T>
T getmax(T t[], size t size)

{
T retval = t[0];
int i;
for(i = 0; 1 < size; i++)
if(tfi] > retval) retval = t[i];
return retval;
}
void main (veid)
{
int i1 = 3, 12 = 57
char *sl1 = “crTpokal”;
char *s2 = “crTpokal”;
cout << “max int = 7 << getmax(il, i2) << endl;
cout << “max str = 7 << getmax(sl, s2Z) << endl;
}

9.1.4. Pazpemenue cChUIKM Ha PYHKIHIO

Korjia KoMITHIISITOp BeTpeyaer obpaluenne K GyHKIM, /i paspetieHus
CChUIKM TIPUMEHSETCS Ce/LYIONHI alroOpUTM.

e Hadtn ¢Qynkumio (we wAGNOHHYI0), HapamMerpel  KOTOPOM
COOTBETCTBYIOT YKa3aHHbIM B BbI30BE.

e Ecnu dynxums He HadaeHa, HaiTH WabioH, U3 KOTOPOro MOXHO
renepupoBarh (PYHKIHIO C TOUHLIM COOTBETCTBHEM MapamMerTpoB.

e Eciu  wnukakoit niabsion ¢yHkuum He 00ECNEUHBACT FOUHOIO
COOTBETCTBHSI, CHOBA PACCMOTPETh OOBIYHBIC (YHKIIMH HA [PEMCT
BO3IMOKIIOIO 1IpeoOpa3zoBanusi THIIOB.
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9.2. lllabnownbl Knaccose

Ilabnousl  knaccoB jaror 060GmeHHOE onpejencHne  cemeiicrsa
KJIACCOB,  HCIOJIB3YIOIIEe [POW3BOJIbHBIE THIBI Wik KOoHcTaHThl, Ilocne
onpejeaeHus mabioHa Kjiacca MOXKHO NOPYYUTE KOMITMIATOPY FeHepupoBath Ha
€ro OCHOBE HOBBIH KJIACC JUIsi KOHKPETHOTO TUIIA WM KOHCTAHTHI.

Cunrakcuc:
template < cHMCOx apryMeHTOB mabjoHa >
class mmA_kjlacca

{

TeJIo KJliacca

Cnucok aprymMeHToB mabnaoHa TmpeacTasnser coloil omuH WM

HECKOJIBKO apryMeHTOB, IEPEYHCIIeHHBIX 4epes 3ansaryr. Kawasii aprymedt
SIBNSETCS:

e 00 HMECHEM THIIA, 33 KOTOPHIM CIEAYET HACHTHPUKATOP;

e jmbo class T.

Teno iacca OIDKHO HCIIONL30BaTh CIIMCOK apryMeHToB n1abioHa.

Hanpuwmep, mabion xiacca JUist IPOCTBIX CTEKOBbIX ONEpauuii.

template <class T>
class TI'stack{
protected:
int numItem;
T *item;
public:
Tstack(size t size = 10)
{
numItem = 0;
item = new T[size];
}
~Tstack ()
{
delete[] item;
}
void push(T t);
T pop() s
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‘template <class 1>
void Tstack <T>::push(Tl t)
{
item{nunmltemtt] = L7
}
template <class T>
T Tstack <T>::pop()
/
retursn itemf-—-numItem];

!

[Mapamerpsl WadsoHa MOTYT OBITE MO0 TUNAMH, JiNOG0 KOHCTAHTAMM.

Haupumep, mabnon knacea juis 0600n1eHHoro dncka naMstH 1onydaer
KOHCTAHTY KaK NapaMeTp.
template <int size>
class MemBlock
{

protectedr
char *p;

public:
MemBlock () { p = new charisize];}
~MemBlock () { deletel] p? }
operator char*(){ return p; }

Hanpumep, wabion kiacca, colepxamero Onok namsaty  juis
HIPEACNICHHOTO THTIA, 11OJYYaeT KaK liapaMeTpbl TUII ¥ KOHCTAHTY.

tempiate <class T, int num>
class TypeBlock!
protected:
Ti' p;
public:
TypeBlock () ;
~TypeBlock () ;
operator T*(};
} 7
template <class T, int num>
YypeBlock <T, num>::TypeBlock() {
p = new Tl{aum];

J
i
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template <class ¥, int num>
TypeBlcock <T, num>::~TypeBlock()
{
deletel[] p ¢
}
template <class T, int num>
TypeBlock <T, num>::operator T*(){
return p;

/

9.2.1. Henonn3osanue miabloHOB KIaCCOB

YTobnl co3gath npeacTapurens wabnolHOro «hacca, MOXHO YKasarh
¥Ms mabliona co CHHCKOM apTyMeRTOB B <>,

Hanpumep, uenonbsosaune madnoua knacea Tstack,
//crex Buavenwsi int, pasMep Ho YMOIYAHAL
Tstack <int> st_intli;
//crer pna int Ha 40 snemeHTOB
Tstack <int> st_int2(40);
Tstack <long> g *ptr; //{ykazarens Ha cverx ans long
Tstack <double> dblf10}; //maccuB crexoB mas double
Tstack <char*> cSt; //crer ykasarenen xHa char
//ykazarens Ha CTOK s yxasarenes nHa char
Tstack <char*> *ptrecSt; ’
void Init() //BoOenehwe naMsoy IS nepeMeHHoN ptreSt
{

ptrest = new Tstack <char*:>(20)

/

Cozgar npeacrasuTels abioHHOIO KIACC, MOYKHO 0GpAINATHCA ¢ HUM
Kax ¢ npunagnexaiim cberunomy Kiaccy. Hanpnsep,
Tstack <int> st _int (10);
st _int.push(33);
st _int.push(45);
cout << "ZBHaveHud B crexe = "}
cout << st _int.pop() << ',’ << st _int.pop() << endl;



Hanpumep, npumenenne wabnona wiacca MemBlock:
MemBlock<512> Block;
strepy(Biock, “Stringl”);
cout << (char*)Block << endl;

JUist yrnpotiienus Heross30Banus WabloHOB KIACCOB MOXHO HCMONbIOBAT:
kiaoyepoe cnopo typedel. OOwgpaenus, c/enaHHbie B JIeBOM W TpaBOM
¢roalMKax, 03HAYAIOT GAHO H TO Ke.

Tstack <long> lstack;
Tstack <long> *plstack;

typedef Tstack <long> Lst;
Lst lstack;
Lst *plstack;

9.2.2. Cnennanuzanya madioHoB KIacca

MoxHo creduIM3nponark wWabio#  Kaacca, NPEAYCMOTPEB AN
crelHpHIeCKUX TRIOB PCANH3AUKIO HEKOTOPHIX METOOB. Harpumep:
template <class T>
class Tarray

{

protected:
// oaeMenTsl e HHBIX
public:
Tfarray(int size = 100)
{
/ /'m0 KOHCTPYKTOPa
1
~Tarray ()
{
//Pano necrpyrkTopa
)

void add (T item) ;
'f/;id Tarray <char*>::add(char *str)
l //cenmnanusMpoBaHEME BapHaHT MeTona add gng char*
iemplate <class T>
void Tarray <T>::add(T r)
{

//06oBmenHoe onpeneneHme meroma add pia rvea T
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Hcnonwsosauue criennanisuposanyoro mabnona:
int 41 = _10;
Tarray <int> iarray;
larray.add(ii) ;
char *msqg = “CTpoxa CHMBOJIOB”;
//ucnone3yer oBobmeHns BapuaHT WaOGAOHa
Tarray <char*> strArray;

//Br30B add nepemaeTes CHeLMANUSUPOBAHHOMY BapHaHTy add
strArray.add{mnsg) ;

9.3. 3adawue Ha nabopamopHyo pabomy 9

1. OTiaanTh nporpaMMy, MIIIOCTPUPYIOLLYIO ItpuMeneHue wabiona Sort K
THITY, OIIPEACIISHHOMY onb3oBareiem (eM. i. %.1.1).

2. Beimonuuthk npruMepst 13 .. 9.1.2 & 9.1.3.
3. HeoBxoaumo  Hanwcath  UPOTPAMMY,  BBHINOJHSIOUIYIO  COPTHPOBKY

KEJIC3HOJAOPOMHOro CoctaBa ¢ ucnoub3oBauueM Tynmuka (puc. 1). Pabory
BLINOAHUTH € MCTIONLROBANMEM 1HabnCcHa xnacca TStack (cm. . 9.2).

‘ Bxog Boixog
1 e e
1 ls m [s 1al1 ]
Crek

Prc. 1.Cxema mene3Ho0pokHOre pasbesia s peulenns 3a/iaum

Otuer no naGoparophoit pabore 9 JOMKEH BKINOYATE:
®  BIIOK-CXEMBl AITOPHTMOB BCEX DYHKIIH;
© TCKCTh IPOrpaMm ¢ NOAPoOHBIMY KOMMEHTAPHAMH;
®  BBHIBO/K N0 NPOACTAHHBIM IKCTIEPHMEHTAM;

@ OTBCTHI Ha BONPOCHL.



10. JNABOPATOPHAA PABOTA 10
Lens: 3naKomemeo co CPeOCEamii COSOARUN NHNEHRbIX CHUCKOG 6 C++;

HCROAB3VCANNE MUHAOHOE ONR PAGOMBE C QUHAMULECKUMMU
cmpykmypumin.

10.1. JuHamuMeckue cmpykmyphbi OaHHbIX

JlroGast mporpaMMa IpeAiHasHayena JUia o6paboTku JaHHBIX, OT crnocoba
OPTaHHU3AIMN KOTOPBIX 3ABHCHT ANTOPHTMbI PaboThl, (103TOMY BLIGOP CTPYKTYD

AAHIHBIX AOJINEH NPEJINCCTBORATD CO3AAHHIO ARXTOPUTMORB.

[lamsITh 110 JIAHUbIE BRyENACTCSH MO0 Ha OTAle KOMiMsiue (8 910M
cnyaae HeoOXO/MMBIH 0ObEM Jo/bKeH OblITh WM3BECTEH /10 Havasna BLITOIHCHMA
NpOrpaMMEl, TO CCTh 3ajdH B BHJE KOHCTAHTHI), IHOO BO BPCMS BHITIOIHCHH
UPOrPAMMBL C FOMOIBIO OTEPALY NEW HILM QYIKIHK malloc (HeoOxomMmblH
ofbeM J0iDKeH GBiTh MIBECTEH 10 pacnpejienenus ramstn). B obonx ciytasx
BBIJIC/ISCTCS HENPEPBIBHDIK YIaCcTOK HAMSITH.

Ecsi no wauana paGoTsl ¢ JasiibiMyA HEBO3MOXKHO OIPE)IeIiuThb, CKOJILKO
mamsty  orpebyercs s MX  XpaHEeHms, [aMsTh BBUICHACTCH 1O Mepe
HEOOXOMMMOCTH OVACILHBIMU OJOKAMU, CBS3AHHBIMA JIDYT € APYTOM € IIOMOIIBIO
ykasarenei. Takol crocod OpPraHnsalldd JAHIBIX HA3LIBACTCH OUNGMUUCCKUMIN
cmpykmypamu  OaunslX,  1I0CKOILKY MX  pasMep HM3MeHAeTes B0 BpCMA
Buimoriiennsa  liporpavmel.  Kak  W3BeCTHO, IpejcraBureleM JHHAMHMCCKHX
CTPYKTYp A@HUKIX SBISIOTCS JIHHEHHBIC CIHCKH. JlusaMuueckas Crpykrypa
MOYCET 3AHHMATH HECMEKHBIC YIACTKH ONePATHBHOMN 1TAMSTH.

JlnHamMuvecKHe CTPYKTYpBl UIHPOKO TPUMCHAOT M LA founee
addektuproit paborsl ¢ AAHHBIME, PasMEP KOTOPKIX H3BECTCH, OCOBEHHO JUTsE
penieHMs 3afad  COPTHPOBKH, NNOCKONLKY YIOPAUOTHBANHKC JRHAMAYECKNX
CIpyKTYp He TpefyeT NEpecTaHOBKH OJIEMEHTOH, a CBOAHTCH K H3MEHCHHEO
ykasarenel na ovd onements. Hanpawep, ecav B fIpONCCCE  BBINOJMCIIAA
porpaMmel TpedyeTCs MHOTOKPATHO yNOps/i0MHBaTh OONLINON MACCHB JAHHDIX,
UMEET CMBICI OPIAHU30BATH CTO 13 BUAC JIHNCHHOIO cuincka. |1pa pelresuu 3aaa
UOKCKA HICMEHTA B TEX CAyYagx, KOL/la BAXKHA CKOPOCTD, JAHHBIE JIyHHIC BCEro
npeJCTanuTh B BUAe BUHApHOTO jepesa.

Dnemenm MOGONH HWHAMHUESCKON CTPYKTYPBl JARHBIX HPEIACTapjseT
co00i cTPYKTYpY (B cMbicie struct), CoAepKatlyIo, 0 Kpalined mepe, ABa ions:
JUISL XPAHCHHMSL J@HIBIX 1 Ui ykasaTens. Toneit panueix u yKazarelen MOXeT
6L neckoabko. [lomst manupix Moryr OwITh jo0OI0  THIfa: OCHOBHOTG,
COCLARMOIO  wim  THIRA  ykasartesdh, Onucanne  npocteliero  mieMenia
(KOMUOHEN T, Y3/13) MOKET BHISIACTS CICYIONHM 08pazoM:
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struct Node |

Data d; //mnn masApx Data posxeH CHTE OOpPedesieH panee
Node *p;

I

10.2. NMurellnbie cnucky

Campiii mpocToit cHOCOO cusizaTs MHOXECTRO MIEMEHTOB - CAeATH TAK,
40Ok KDKABIA /ICMEHT COmEpXa CChiAKY Ha cieayioluii. Taxo# crmcok
HA3BIBACTCsl o0HoNanpasneHuoim (00nocessnbim). Ecnu pobasutn B KaXablid
ONEMEHT BTOPYK) CCHUIKY - Ha NPefbAYHIMI  DNEMEHT, [OJIY4HTCS
deynanpagaennbtil cnucok  (08ycen3Hpili), ecii NOCHEHHUN DIeMeNT CBi3aTh
YKQ3areJIeM ¢ MEePRbIM, NONYUHTCH KOAbYeeol CHUCOK.

Kaxapiii oneMeHT cnucka CONepuuT Kifo4, WICHTHGULMPYIOUMIA 3TOT
snement. Koy 00si4no Geiraet nubo ueaniv 4acnom, Jiunbo crpokol u apnsicres
YaCTHIO IoNs AaHUEX. B KauecTse Kinova B npouecce paboTsl CO CIIMCKOM MOTYT
BBLICTYIIATh PA3HBIC YACTH 110/ AauHLIX. Hanpumep, ecid cospaetcs anveiinnii
CTIHCOK B3 3aIMceii, CouepRaimx GaMuIuio, rof POXJICHHs, crax paboTs K nod,
71002 4acTh 3aNUCH MOKET BHICTYNATH B KAYECTRE K/IOUA: NPH YIOPALOYUBAHMK
cnucka o andarury kmouoM Gymer (GamMuidd, a NUPH NMOKCKE, K 1PUMEPY,

BETEPAHOB Tpya KitouoM Oyjier cran. Kinouy pasHeiX 371eMEHTOB CIIHCKA MOTYT
COBNANATE. '

Haut ciivckaMu MONCHO BRUIOJHATS CICAYIONINE ONepalnn.
e HavanHoe GopMUpoBaHUE ClIMCKa (CO3KAHHE NEPBOTO JIeMenTa);
b ILOGQBJICHHC CMEHTA B KOHCH, CIIACK?;
® YTEHHE YIEMENTA C 3a/4AHHBIM KIIOYOM;

® BCTABKa 3IeMeHTa B 3aJ@uH0OC MCECTO CIfMcKa (,D:O WA nocie
UMEMEHTA C 33JaHHBIM KJIIO‘I()M);

® YIAAJICHHC 3JIEMEHTA © 33aHHLIM KITIOYOM,

®  YHOPA/IOYMBAHIE CHHCKA MO KIKMY.

PaccmotpuM  AByHanpaBieHIbIA JUNeHHBIH coucox.  Jhas
thopmuposanus cnucka # paborsl ¢ UEM Tpebyercs UmMers, 110 KpalHeld Mepe,
OAMT yKasaredb - HA Ha4ano citMeka, Y0000 3aBCCTH ellle OMH yKas3alTenh - Ha
KOHElL ctdeka. Jinsl 1pocToTE! A0IYCTHM, Y0 CITHCOK COCTOMT U3 LEHIBIX HUCE,
TO €CTL OFIMCANME JJIEMEeHTAa CHCKA BLINIIBLANT CIACAYHOUINM ()6pél'i()M!
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struct Nodef{
int d;
Node *next;
Nodea *prev;

Hinke nipuBeAcHa SiporpamMma, Koropas GOpMUpYeT CNHCok U3 3 yucer,
A00ABISICT YHCNIO B CHHCOK, YJIAMAET YMCIO M3 CNHCKA M BBIBOAUT CITHCOK HA
SKpaH. YKazarells HA HAYano ciiMcka obo3nayeH pbeg, Ha KOHEL, crycka - pend,
BCLIOMOI'ATCAbHbIE YKA3aTen - pv W pkey.

#include <iostream.h>
struct Node(

int d;

Node *next;

Node *prev:
}:

Node *first(int d);
void add(Node **pend, iant d);
Node *find(Node * const pbeqg, int 1i);
int remove (Node **pbeg, Node **pend, int key);
Node *insert (Node* const pb@g,Nbde **pend, int key,int d);
P i o e A e R A
int main()

{

// QOpMHUPOBEHME HEPBOI0 2JIEMEHTA CHUCKA

Node *pbeg = First(l),

/7 Criycox BakaHIMBaercs, eiBa HaydaBmyCh

Node #*pend = pbeg;

//foBasneHie B KOHEN CIOWCKA YeTHpEX sSaeMeHToR 2,3,4,5
for (int i = 2; i<6; i++) add(s&pend, i),

// Berapka saemeHra 200 nocae saemenra 2

insert (pbeyg, &pend, 2, 200} ;

/S Ynaneunne saeMmeHTa 5

if (Iremove (&pbeg, &pend, 5)) cout << "He Haugen'";
Node *pv = pbegy/
while (pv)

{

// BEBOH COMCKE Ha DKPAaH

cout << pv->d << * ',
pv = pv->next;

/

recurn 0}

!

/7 POpMUPORAHKE [TEPROTO BASMEHTA
Node * First(int d)

{
Node *pv = new Node;
pv->d = d;
pv->next = 0;
pv->prev = 0;
recturn pv;

}

// HoGasnenve B KOHEL CIUCKA
vold add(Node **pend, int d)

e
" Node *pv = new Node:
pv->d = d;
< pv->next = 0;
- pv->prev = *pend;
(*pend) ->next = pv;,
*pend = pv;
}
o P S5 G SR S R B

// [lovck mnemedTa 0O Kangy
Node * find(Node * const pbeg, int d)j
{

Node *pv = pbeg;

while (pv)

{
if(pv->d = = d) break:;
pv = pv->next;
J
return pv;
]
e e e e O S A S

// Yinaneuue sneMeHTa
inl remove(Node **pbeg, Node **pend, int key)
{
Node *pkey = find{*pbeg, key);
if (pkey) 27 1
{
if (pkey == *pbeqg) ’t 2
{
‘pbeg = (*pbeg)->next;:
(*pbeqg) ~>prav =0,
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else
if (pkey == *pend) Vi
{
*pend = (*pend)->prevy;
(*pend) ->next =0;
J
else /7 4
{
(pkey->prev) ->next = pkey->next;
(pkey->next) ->prev = pkey->prev;
}
delete pkey;
return 1; L5
/
return 0; /S 6
}
R — o e e e e 1 e e e e e g e e

// BcraBxa saeMeHTa
Nodle* insert (Node* const pbeg, Node **pend,int key, int d)
{

Node *pkey = find(pbeg, key);

if (pkey) :

{
Node *pv = new Node,
pv->d = d;

// 1 - ycTaHOBIEHWE CBA3M HOBOTQ Y3Ja € NOCHSIYOyM:
pv->next = pkey->next;

// 2 - YCTAHOBJEHME CBA3M HOBOIQ Y3Ja € NPENLIYIEM:
pv->prev = pkey;

// 3 - YCTQHOBJCHME CBA3M NPENNOYHEI'Q y5Jd C HOBEM:
pkey~>pnext = pv;

// 4 - yCTAHOBIGHWE CBAI3Y NOCAESHVIOMEro yad ¢ HOBEM:
if( pkey != *pend)

(pv->next) ~>prev - pv;

// OBHORNGHME yKazaTens Ha KOHEL CIiicka,

// ecnm y3en BCTaBISeTCHT B KOHEL!
else

*pend = pv;

return pv;

}

return U;
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Pesynwray paborst nporpammut:{ 22003 4

Bce mDpapaMeTprl, He M3MEHSEMbIE  BUYTPU  GYHKLMA, NOIDKHBL
MepeaBarbes ¢ MOMpUKaTOpom const. YKasaTelu, KOTOphIe MOT'YT H3MEHHTBCH
(ranpuMep, Npy yAANEHUA W3 CrigcKa TOCTeNHEro dieMeHTa yKasaTellb Ha KOHell
CIHCKa TpeHyeTcs CROPPEKTUPOBATD), NEPEAAIOTCS HO a/1pecy.

Pacemotpunm noJpobree ghyuriun  yoarenust snemesma U3 CHUCKA
remove. Ee napaMerpaMu sBJSIOTCA YKazaTeiH Ha HAUAN0 H KOUell CIIWCKa, U
KITIOM DNIeMENTa, OIEKALUEIO YAaleHuK0, B cmpoke | BLIJICIACTCS NAMSITS HOA
HOKanbHBIA ykasarens pkey, KOTOPOMY HPHCBAHMBACTCS Pe3yJibTal BLITOAHEHHs!
(yHxuny naxoxuaenus ieMenta no kmouy find. Dra Gywxums sosspaitaet
YKa3aTesh HA JIEMEHT B CIIydae YCneuHoro noucka v 0, ecru aneMenta ¢ Takum
nouoM B cnucke get. Ecin pkey nosiyuaer HeHyneBoe 3HaueHue, yCIOBHE B
onepatope if cTaHOBWTCA WCTUHHBIM, (3JICMEHT CYLIECTBYET), W YHPABACHHE
HEPEAACTCH ONepaTopy 2, €CNU HeT - RBITIOJHIETCH BO3BPaT U3 GYUKIMH CO
1Hauervem false (oneparop 6).

VYnaneuve U3 CAHCKA MIPOUCXOUMT 110-PA3HOMY B 3aBHCHMOCTH OT TOTO,
HaxXoHUres NEMEHT B HAYane cnucka, B CEPCAHHE WK B KOHUE. B onepanmope 2
[IPOREPIETCH, HAXOHUMUTCA JIH y.uamxemuﬁ DHEMEHT B HAuale CIHCKA - B 2TOM
CAyHAe clIeayeT CKOPPEKTUPOBATE yKasareln, pbeg HA HAANOC CcrIUcKa TAK, Y1006l
OH yKRBhIB‘dJ[ Ha Cﬂej,lylﬂl.l.ll/lﬁ SJEMEHT B CIIHCKE, aapec KO’I‘DpOl‘O HaxXoJuTeH 8
noae next nepsoro »neMelTa. Honblii HavarLubi 21eMeHT CIIMCKa JHOKeH HMETh
B CHOCM HOJIe YKA3aTeNs Ha IPCALIYILUHA semMenT 35adenme 0.

Heny ynansemeiii oaeMent RaXoanicsi B KOHUE cuMmcka (onepamop 3),
'l‘peﬁycl'ca CMCCTHTh yKazarelb pend KOHLi@ CHHCKA HA TIPEALIYILHHA SIEMEHT,
WIPEC KOTOPOro MOXHO HONYIUTE H3 DOJISE prev nochenero snemerra, Kpome
TOrO, 1yXHo oﬁuynu‘rb JANA HOBOXO [OCACHHETQ 3NICMCHTE YKazarcib Ha
chagiyiomui sement. Benm ynanedue NPOMCXOMNT U3 CepefMibl CuUcKd, TO
GIMHCTBEINOe, 4YTO HAJ0 caenars, - obecneduTs JABYCTOPOHHION  CRA3b
HPOALLIYRIEIO U NOCHEAYIOUIero sneMenToB. Iloce KoppexTupoBKkH ykasarenei
ML W3-110)( DemMerTa OCBOGONAETCS, ¥ PyHKIYIS BOZBPAILIAST 3HAUCHNUE true.

Pabora dyrxyuu ecmasiu snemenma B CIACOK NPOVILNOCTPUPOBAIA HA
puc.2. tloMepa oKolO CTPENOK  COOTBETCTBYIOT HOMCPaM  OFEPATOPOR B
KOMMCITAPUSX.

Copmpomca CBSI3AHHOIG CNHCKA 3AIGIKOYACTCS B U3MCHEHHH CBA3CH
MEXJLY 3JIEMCHTaMK, Aﬂ[‘OpHTM COCTOMT R TOM, 4TO HUCXOAMLIE  CrMCOK
HpocMarpuBacTca, U Kﬂ)l(ﬂb!l:i BIEMEHT BCTABISACTCH B HOBBLIH CIMCOK Ha MCECTO,
OnpeACHACMOC 3HAYCHHEM CI'O Kiloud.

ke npunejiena gyuicqus hopMuposanus YAOPIOOUCRIOZ0 CRUCK]
(npemonaraeTes, YT NEPBLIA AIEMCHT CYLICCTBYCT):

35



——
|

=

|

|
A 4

{

Node #*pv = new Node; /4 nobapriacMbiit DASMEHT
pv->d = d;
Node * pt = *pbeg:
while (pt) //OpOCMOTD CIIMCKA
{
if (d<pt->d) //BanectTn neper TEeKYHMM DICMEHTOM (pt)
{ ;
pv-rnext = pt;
if (pt == *pbeg) // B HAYaNO CcNuUCkKAa
{
pv->prev = (;
*pbeg = pv;
}
else /¢ B cepenuHy CIcKa
{
{(pt—->prev) ->next = pv;
pv->prev = pt->prev;
}
pt->prev = pv;
return;
/

pt = pt->next;
4 ;
pv->next = 0; // B koHen coucka
pv->prev = *pend;
(*pend) ->next = pv;
*pend = pv;
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10.3. 3adanue na naGopamopHyio pabomy 10

1. Ha ocnoBanuM MPHBEACHHOH NPOIpPaMMBbl /i JIBYCBA3HOID CIHCKA
HAIKCATh aHAIOrHYOYI0 TI0  BLIIOHHACMbIM  JIEHCTBUAM  HpOrpaMmy Ul
OIHOCBS3HOTO CNHUCKA.

2. Cosaars a0A0H KNAacca KOAHOCRAZHAIN JIUHEAHLII CITUCOKY.
i 3. Wcnose30BaTh €ro s pelleHys cieayIonei sajaumn:

Coctaputs  DPOTPaMMy,  KOTOpas  COUEPHMT  JIMHAMHHYECKYHO
KRbOpMaLIo 0 Hanyuuy asTo0ycoB B aBTOGYCHOM Hapke.

B CaeaeHus 0 KaX1oM aBToOyce coepicar:
* HoMep aprodyca;

o GaMIIRIO B UHULHAIL] BOJWTENS;

e HOMSP Maplupyia.
Ilporpamma foikHa obeciieuupaTh:

e Havajkyoe GopMupoBaHue JannbIx 000 Beex aToGycax B napke B
BHJIE CTTHCKA,;

e Jpu BHIE3de KaKa0ro aBrofyca M3 napKka BBOAMTCS HOMEp
aprofyca, u nporpamma yaauser Jaunsie o6 srom aprobyce u3
cnucka aBTobycoB, HAXONAUMXCA B 1APKE, M 3aIIHCHIBACT ITH
NaBHbIE B CHUCOK ABTOOYCOB, HAXOAAIMXCA HA MAPUIPYIe;

e 1IpH BBE3JIE KAK/IOI0 apTodyca B apK BBOYUTCS HOMep asTobyca,
¥ 1porpamMma ypjansier fandpic o6 srom asrofyce u3 cnucka
apTOOYCOB, HAXOMSUIMXCH HA MapUIPYTe, U 3aNUCHIBAET DTH
JAHHLIE B CITMCOK aBTOOYCOB, HAXOASILMXCH B I1APKE;

® 10 3aNPOCY BLYIAIOTCH cBeReHus 00 aprobycax, HaxousuUMXCs B
napke, unu 06 aBTofycax, HAXOASUWIXCS Ita MaplupyTe.

Oruer no naboparoproii pabore 10 10IDKEH BKIIOYATS:
®  ONOK-CXCMBI ANTOPUTMOB Beex (DyHKIMIA,
® TCKCTHI [(POIPAMM C NOAPOOHBIMU KOMMEHTAPUSIMU
& BLIBOE MO NPOACHAHILIM DKCHEPUMCHTAM;

® OTBETLI HA BONPOCHL
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O.JL. Yaraesa. Yixcarepuudypr: nag, UK YITY, 2001. - 36 ¢.
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