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KonTponbhas pabota BoinonHsercs Ha si3pike C++ B cpene Microsoft Visual
Studio (nnm B cpene Turbo C++3.0, Borland C++ 5.02). IIpenomaBarento ciarorcs
daitnel mporpamm (B 0JHOM IaIKe), B KOTOPHIX YKa3bIBACTCS TEKCT 3a0aHUs U
HEOOXOIUMBIE KOMMEHTApPHUH 10 TEKCTY IIPOrpaMMbl. Bcero KoHTpobHas paboTa
COIEPKMT 8 3aJaHmii I KaXKI0r0 BapHaHTa.

3apanme 1. KJIACCbI U OBBEKTDBI B C++

OcHOBHOE coep:kaHHe PAOOTHI.

Hanucats nporpaMmy, B KOTOpPOH CO3MArOTCS U pa3pylIaroTcsl OOBEKTHI,
OTIPe/IeIEeHHOTO TOJb30BaTelleM Kijacca. BBIMOTHUTH HCCIeI0OBaHUE BBHI3OBOB
KOHCTPYKTOPOB U JIECTPYKTOPOB.

KpaTkne TeopeTHYecKHE CBeJICHHA.

Kiaacc.

Knacc — dynnamentanpioe momstue C++, OH J€KUT B OCHOBE MHOTHX
ceoiicte C++. Kimacc mpemocraBisieT MeXaHW3M JUTS co3ianus oOhekToB. B
KJ1acce OTpa’keHbl BaKHEUINHe KOHIEIIIHH 00bheKTHO-OPUEHTUPOBAHHOTO IIPO-
TPaMMUPOBAaHUS: HHKATICYJISIIINS, HAClIeIOBAaHUE, TTOTUMOP(U3M.

C ToukM 3peHMsI CHHTakcuca, ki1acc B C++ — 3TO CTPYKTYpHPOBAaHHBIN
THII, 0Opa30BaHHBINA Ha OCHOBE YK€ CYMISCTRBYIONUX TUIIOB.

B sToM cMmbicie Kilacc SBISETCS pacHIMpPEeHUEM HOHSITHUS CTPYKTYphL. B
MIPOCTEHIIEM clTydae KJIacc MOKHO OIPEISTUTh C TTOMOIIBI0 KOHCTPYKITHH:

Mun_K1acca UmMa_Kadaccajcnucok _uieHoe _kKiaccd);

rae

mun_Kiacca — OTHO U3 CIyKeOHBIX cloB class, struct, union:

UMA_Kaacca — WASHTHPUKATOP;

CHUCOK _UYJIEHO8 KJacca — OUPEeNeHUs W OIMUCAHMUS TUIIM3HMPOBAHHBIX
TAHHBIX U IIPHHALISKAINUX KIaccy (PYHKIHI.

DyHKIUU — 3TO METOMBI KIacca, OIpelessIFoIMe ONepaluu Haa o0beK-
TOM.

Jlammsie — 9TO MO 0OBeKTa, 00pa3yIoNHe ero CTPYKTYPY. 3HAUSHUS TT0-
JeH ompesensieT COCTOsHIe 00heKTa.

[Ipumepsl.
struct date // nata
{int month,day,year; // TIOJIS: MECHIL, IeHb, TOJI
void set(int,int,1int); // MeTO1 — YCTAaHOBUTH JIATy
void get(int™,int*,int™); // MeTo — MOTyIUTh ATy
void next(); // METOJl — YCTaHOBHTDH CICAYIONIYIO MaTy
void print(); // MEeTOI — BBIBECTH J1aTy
¥
struct class complex // KOMILJIEKCHOE YUCIIO

{double re,im;



double real() {return(re):}
double imag() {return(im);}
void set(double x,double y){re = x; im = y;}
void print() {cout<<‘re = “<<re; cout<<"“1m = “<<im;}
)1
Jlnst onricanust 0ObekTa Kilacca (IK3eMIUIIpa Kilacca) UCIOIb3yeTcst KOH-
CTPYKITHS

UMA Klaccd UmMA 00veKma y

date today,my birthday;

date *point = &today; // ykazaTenpb Ha o0beKT THma date
date clim[30]; // MaccuB 0OBEKTOB

date &name = my birthday; // ccpuika Ha 00BEKT

B ompenensieMble 00BEKTHI BXOIAT JaHHBIC, COOTBETCTBYIONINE WICHAM —
TaHABIM KTacca. OYHKIMA — WISHBI KiIacca MO3BOISIOT 00padaThiBaTh JTaHHBIE
KOHKPETHBIX OOBEKTOB Kiacca. OOpamaTees K JaHHBIM OOBEKTa M BBI3BIBAThH
¢yHKIIM 171 00BbeKTa MOKHO IByMs criocobamu. [lepBerit ¢ momomisio “KBa-
IU(PUIMPOBAHHBIX  HMEH:

UMA_00beKma. UMsA_OAHHOZ20
UMA_00beKma. uMA_(yHKuuu

Hanpuwmep:
complex x1,x2;
xl.re=1.24;
xl.om=2.3;
x2.set(5.1,1.7);
x1.print();

Bropoit cioco® mocTymna Hemoab3yeT ykas3aTelb Ha 00heKT
YKazamenivb_HA_00BEKM—>UMA_KOMNOHEHMA

complex *pomt = &x1; // wmm point = new complex;
point —>re = 1.24;

point —>1m = 2.3;

point —>print();

JocTylHOCTE KOMIIOHEHTOB KJIacca.
B paccMOTpeHHBIX paHee IpHUMepax KJIaccOB KOMIIOHCHTBHI KIAcCOB SIB-
JST0TCS 00IIeTOCTYMHBIME. B mro6oM MecTe mporpaMMel, e “BHIHO™ olpejie-



JeHHe KJIacca, MOKHO IMOTYUUTh JOCTYH K KOMIIOHCHTaM 00BekTa kiacca. Tewm
caMbIM HE BBIIIOJIHAETCS OCHOBHOM NMPHHIMII aOCTPaKIUHM TaHHBIX — HHKAICy-
JSmus (COKPBITHE) TaHHBIX BHYTPH oO0bekTa. {7151 H3MeHeHUsT BUAUMOCTH KOM-
MIOHEHT B OMpeIeIeHUH KJIacca MOYKHO HCIIOIh30BaTh CHSITU(PUKATOPEI TOCTYIIA:
public, private, protected.

Obmenoctynnsle (public) KOMIIOHEHTH TOCTYIIHEI B TI000H YacTH Mpo-
rpaMMbl. OHH MOTYT HCIIOJIB30BaThes TI000H (yHKIMEH Kak BHYTPH TaHHOTO
KJacca, Tak U BHe ero. J[OCTYI U3BHE OCYMIECTRIISCTCS Uepe3 UMs 00beKTa:

HMSI_00beKTa.uMsl_4/ieHa_ KJlacca

CChLIIKA_HAa_ O0OBEKT.HMsI_YIeHa_ KJIacca

yKa3aTelb_Ha_ 00BeKT->HMs_UWIeHa KJacca

CoOcTBeHHBIe (private) KOMIIOHEHTHI JIOKAJIM30BaHbl B KJIacce U He JI0c-
TynHBI W3BHe. OHH MOTYT HCIIOJIb30BaThes (YHKIUSMU — WICHAMH TaHHOTO
KJ1acca U (PYHKIMSIMU — “JIPy3bsSIMH” TOTO KJIacca, B KOTOPOM OHH OITUCAHBI.

3amumennple (protected) KOMIIOHEHTHI JTOCTYIHBI BHYTpHU Kjacca U B
MIPOU3BOJIHBIX KIaccax.

N3menuTts cTaTyc JOCTylla K KOMIIOHCHTaM Kilacca MOYKHO U € ITOMOINBIO
HUCIIOJIB30BAaHMA B OIIPCIACIICHHH KlIacCa KIIFOUCBOTO CJI0Ba class. B stom ciiyqgac
BCC KOMITOHCHTHI KJIacca I10 YMOJTUYAHHUIO ABJIAOTCA COOCTBEHHBIMH.

[Ipumep.
class complex
{
double re, 1m; // private Mo yMOJIIaHHIO
public:
double real() {return re;}
double 1mag() {return im;}
void set(double x,double y){re = x; imm =y;}

K

Konctpykrop.

HenmocTtaTkoM paccMOTpPEHHBIX paHEe KJIAcCOB SIBIISICTCS OTCYTCTBHUE aB-
TOMaTHIECKOW WHHUITHATH3AINHA CcO37aBaeMbIX 00BEKTOB. /[ KakI0TO BHOBH
CO31aBaeMoro 00beKTa He00X0MMO OBLIO BbI3BAaTh (DYHKIHEO THIIA set (Kak JUIs
Ki1acca complex) mubo sBHBIM 00pa3oM MpHUCBaWBATH 3HAUSHUS JTAHHBIM 00hek-
ta. OJHAKO JUISI HHUIHAIM3AIIMU O0BEKTOB KIIAcca B €ro OIpeJIe/IEeHHe MOKHO
SIBHO BKJIIOUHTDH CIEIHATbHYI0 KOMIIOHEHTHYIO ()VHKIINIO, HA3bIBAEMYIO KOHCT-
pykTopoMm. DopMat ompeielIeHHss KOHCTPYKTOpa CJIe Ty FOTTHIH:

UMA_Kiacca(cnucok opm_napamempos){onepamopst_mena_KoHCmpyKmopa,}



WMst 5TOHf KOMIIOHSHTHOM (PYHKITMU IO TIpaBHUIaM s3blKa C++ JTOIKHO
COBIIAJIaTh ¢ UMEeHeM Kiiacca. Takas (PYyHKIIMS aBTOMATUIECKH BBI3BIBAETCS IIPU
OMpeIe/ICHUU WU Pa3MENICHUH B AMSITH C MIOMOMIBI) OMlepaTopa New KaKIoro
o0beKTa Kiacca.

[Ipumep.
complex(double rel = 0.0,double im1 = 0.0){re = rel; im = 1ml;}

KoHcTpyKkTOp BBIIENSeT MaMATh I8 00beKTa U WHUIHATH3UPYET JIaH-
HblE — WIEHBI KJIacca.

KoncTpykTOop uMeeT psit 0coOOeHHOCTEIH:

e ;i1 KOHCTpPYKTOpa He OmpeesiseTcs THII BO3BPAIIaeMOro 3HAUSHUSL.
Haske Tun void HEe TOMYCTUM.

eVYKa3zaTelh Ha KOHCTPYKTOP HE MOXKET OBITh ONpeneieH, H COOTBETCT-
BEHHO HEJIb3s MOJYUYHUTh aJpec KOHCTPYKTOpa.

¢ KOHCTPYKTOPEI HE HACTETYIOTCS.

e KOHCTPYKTOPHI He MOTYT OBITH OMHUCAHBI ¢ KIIOUEBBIMHU CIIOBaMH Virtual,
static, const, mutuable, valatile.

KoHncTpyKTOp Beeraa cymecTByeT I JIEOOOT0O Kilacca, PUUEeM, €CId OH
He OlpeJielieH SBHO, OH cO3/laeTcs aBToMaTHvecku. l[lo ymomuanuio cosmaercs
KOHCTPYKTOP 0e3 mapaMeTpoB U KOHCTPYKTOP KOIUPOBaHUS. EC/Ii KOHCTPYKTOP
OMHCAH SBHO, TO KOHCTPYKTOP IO YMOJIUaHUIO He co3maercs. Ilo ymomadanuro
KOHCTPYKTOPBI CO3/IAal0TCs 00me0cTynmHBIMH (public).

[TapamMeTpoM KOHCTPYKTOpa He MOMKET ObITh ero cOoOCTBEHHBIM KiIacc, HO
MOoKeT OBITh cchlka Ha Hero (T&). be3 sBHOTO yka3aHUs mporpaMMHCTa KOH-
CTPYKTOp BCEr/Ia aBTOMATHUCCKH BBI3BIBACTCS IIPU OINpPEICICHUH (CO3TaHUH)
o0bekTa. B 3ToM ciayudae BBI3BIBaeTCS KOHCTPYKTOp Oe3 mapameTpoB. [l sBHO-
T'0 BBI30Ba KOHCTPYKTOpA UCIIOIB3YIOTCS IBE (POPMEL:

uMA_Kiacca uMsa_odvekma (pakmudeckue napamvempol),

uMA_KIacca (Qpakmudeckue napamempsi);

[TepBas ¢popma goIrycKaeTcst TOIBKO IPU HE IYCTOM CITHUCKE (DAKTUUSCKUX
napameTpoB. OHa TpeaycMaTpUBaeT BBI30B KOHCTPYKTOpa IMPHU OMpeIeTIeHUH
HOBOT'O 00BEKTa JaHHOTO Kjacca:

complex ss (5.9,0.15);

Bropas popma BbI30Ba IPUBOJAUT K CO3TAaHUIO 00BEKTA O€3 UMEHHU:

complex ss = complex (5.9,0.15);

CyIecTBYIOT IBa crioco0a MHUIMAIU3AIHUH JIAaHHBIX 00BEKTa ¢ MOMOIIBIO
KOHCTpyKTopa. PaHee MBI paccMaTpuBaIu MEPBRIH criocod, a UIMEHHO, Iiepeaaia
3HAUEHU I [MapaMeTpoB B TeJlo KOHCTpYKTopa. BTopoii criocod npeycmarpuBaet
IIPUMEHEHHUE CIIMCKA MHUIMAIM3aTOPOB JaHHOIO Kjacca. JTOT CIUCOK IoMena-



€TCSI MEXKIYy CIIHCKOM IIapaMeTpoB M TelIOM KOHCTpyKTopa. Kaxknelii mHUIM-
AIIM3aTOP CHUCKA OTHOCHTCA K KOHKPETHOMY KOMIIOHEHTY M UMEET BUIL:
UMA OGHHO20 (BBIPANCEHE)

IIpumepsr.
class CLASS A
{
int 1; float e; char ¢:
public:
CLASS A(int 11,float ee.char cc) : 1(8),e( 1 * ee + 11 ),c(cc){}
1
Kiace “cuMBolibHasL cTpoka’.
#include <string.h>
#include <iostream.h>
class string
{
char *ch; // ykaszaTeib Ha TEKCTOBYKO CTPOKY
mtlen; // uiMHA TEKCTOBOM CTPOKH
public:
// KOHCTPYKTOPHI
// co3naetr 0OBEKT — IycTast CTPOKa
string(int N = 80): len(0) {ch = new char[N+1]; ch[0] = “\0";}
// co3naeT 0OBEKT IO 3a/ITaHHOM CTPOKE
string(const char *arch) {len = strlen(arch);
ch = new char[len+1];
strepy(ch,arch):}
// KOMTIOHEHTHI-(PYHKITHT
// BO3BpAaIIaeT CCHUIKY Ha JUTUHY CTPOKH
mt& len_str(void){return len;}
// BO3BpaIiaeT yKa3aTelb Ha CTPOKY
char *str(void) {return ch;}

4

31ech y KJacca string IBa KOHCTPYKTOpa — MeperpyKaeMble ()YHKITHH.

IIo ymonuaHMIO coO31aeTcsl TakKe KOHCTPYKIOP KOIIMPOBAaHWS BHUJIA
T::T(const T&), rme T — uma kmacca. KOHCTpYKTOp KONMMpPOBaHHUS BBI3BIBACTCS
BCSKUU pa3, KOIJla BBIIOJHSIETCS KOIIMPOBAHME OOBEKTOB, MPHUHAUISKAIINX
KIaccy. B 4acTHOCTU OH BBI3BIBACTCS:



a) Koraa 00BeKT mepenaeTcs (QYHKITHH 110 3HATSHHUIO,

0) 1IpU [IOCTPOEHUU BPEMEHHOIO 00BEKTa KaK BO3BPAllaeMOI0 3HAUEHUS
yHKITHH;

B) IIPH UCIIOJIH30BAaHUH 0OBEKTa [IJI HHUITHATH3AINH IPYTOTO 00BEKTa.

Ecau xmace He cogep:KHUT SIBHBIM 00pa30M ONPEIeIeHHOTO KOHCTPYKTOpa
KON POBAHUS, TO TIPH BOSHUKHOBEHWH OJTHOM M3 THX TpeX CUTyaIluil MpOu3BO-
auTes MoOUTOBOE KomHupoBanue oonekTa. [TobuToBOE KOTTHpOBaHUe He BO BeeX
cllydasix siBJsieTcst aleKBaTHBIM. IMEHHO U1 Takux cilydaeB U HEOOXOIUMO Oll-
pelenuTh COOCTBEHHBIH KOHCTPYKTOp KomMpoBaHUsA. Hampumep, B Kiacce
string:

string(const string& st)

{len=strlen(st.len);

ch=new char[len+1];

strepy(ch,st.ch); }

MoskHO c031aBaTh MacCUB OOBEKTOB, OJHAKO IIPH 3TOM COOTBETCTBYIO-
MM KJIACC JODKCH UMETh KOHCTPYKTOP O YMOIYaHUIO (03 mapaMeTpoB).

MaccuB 00BEKTOB MOKET HHHUITHAIM3HPOBATHECA THOO aBTOMATHUECKH
KOHCTPYKTOPOM IO YMOJITAHUIO, THOO SBHBIM NPHUCBAMBAHUEM 3HAUCHHM KakK-
JOMY 3JI€MEeHTY MacCHUBa.

class demo{

nt x;

public:

demo() {x=0:}

demo(int 1) {x=1.}

i

void main(){

class demo a[20]; //BBI30B KOHCTpYyKTOpa Oe3 mapaMeTpoB(II0 YMOITUa-
HUIO )

class demo b[2]={demo(10),demo(100)};//aBHOE IpHCBanBaHIE

HecTpykTop.

JlnHaMuYecKkoe BhIJIeTIeHHe TaMSITH JUIS 0ObeKTa co31aeT HeoOXOMMOCTh
OCBOOOJKIEHUSL 3TOH HaMsITH IIpU YHUUTOKeHUH oObekra. Hanpumep, eciu
00BEKT popMHUpyeTCs KaK JIOKAJIbHBIA BHYTPHU 0JI0Ka, TO 11e71ec000pa3Ho, 4TOOb
IIPH BBIXOJE U3 OJI0Ka, KOTa yKe 00BeKT IepecTaeT CYIIeCTBOBATh, BHIIEICH-
Hasl JUIsL Hero namsite Obula Bo3BpalleHa. JKenarenbHo, 4ToOBI OCBOOOKICHHE
NaMATH MPOUCXOTUIO ABTOMATHUECKH. Takyr BO3MOXKHOCTH OOECTIeUHBaeT
CTeTIaTIbLHBI KOMTIOHEHT Kiacca — AecTpYKTop Kiacca. Ero ¢popmar:

~umA_Kknacca(){onepamopel_mena_oecmpykmopa;}



WMsi mecTpykTopa coBIIagaeT ¢ MMEHEM ero Kjacca, HO IpelaBapseTrcs
CUMBOJIOM “~"" (THJIBJA).

JlecTpykTOp He MMeeT MapaMeTpOB W BO3BpAIIaeMOTo 3HauUeHUs. BhI30B
JeCTPYKTOpa BBINIOIHSIETCS He SIBHO (ABTOMATHUECKH ), KaK TOJIBKO 0OBEeKT Kilac-
ca YHUUTOXKAETCSL.

Hanpumep, npu BeIxozie 3a 061acTh OIpeIeICHIS WIH MIPH BBI30BE OIIe-
patopa delete 11 ykaszatens Ha 0OBEKT.

string *p=new string “‘cTpoka’);

delete p;

Ecinu B K1acce IeCTpyKTOp HE ONPECIICH SBHO, TO KOMIMIATOP [E€HEPHU-
pyeT AeCTPYKTOP IO YMOTIAHHUIO, KOTOPBIH IIPOCTO 0CBOOOKIACT TaMSITh, 3aH-
TyI0 JaHHBIMU 00BeKkTa. B Tex ciayuasx, korja TpeGyeTcs BBIIOTHHTH OCBOOOXK-
JeHUe U IPYTUX 00BEKTOB MaMsTH, HallpuMep 00JIacTh, HA KOTOPYIO YKa3bIBaeT
ch B oObekre string, HeOOXOIMMO OIPENEIUTh JIECTPYKIOP  SBHO!
~string() {delete []ch:}

Tak jke, Kak U I KOHCTPYKTOpa, He MOXKeT OBITh OIpeNeieH yKa3aTelb
Ha JIECTPYKTOP.

VEka3zaTe/ Il HA KOMIIOHEHTbI-(PYHKIIHH.

MoskHO ompeenuTh yKazaTteidh HA KOMIOHEHTHI-()YHKITHH.

MUN_6038pP 3HAYEHUA(UMA_KIdAcca::*UMA_yKazamena_Hd_(QyHKuyuro)
(cneuyudh _napamempos_yuxuuu);

Ipumep.

double(complex : :*ptcom)(); / Onpenenenue yka3aTes

ptcom = &complex : : real; / HacTpoiika ykazaremns
// Tenepb nas 00beKTa A MOXKHO BBI3BATh €ro (hYHKITUIO
complex A(5.2,2.7);

cout<<(A.*ptcom)();

Mo3KHO OTpeIeTUTh TakKe THIT yKa3aTells Ha (DYHKITHEO
typedef double&(complex::*PF)();

a 3aTeM OIpeIeNIUTh U caM yKa3aTelb

PF ptcom=&complex::real;

Ilopsy10K BbIIOJIHEHHSI PAOOTHI.
1. OnpenenuTh MOJIb30BATEIBCKUI KIACC B COOTBETCTBHU C BAPUAHTOM
3a71aHUsL (CMOTPH IIPUIOKEHHE ).
2. OmpenenuTh B KJacce CICAYIONNE KOHCTPYKTOPHL: Oe3 mapaMeTpoB, ¢
napamMeTpaMH, KOIUPOBaHUS.




3. OnpenennTs B K1acce JIECTPYKTOP.

4. OnpelleauTh B Kilacce KOMIIOHEHTBI-(DYHKITUM JIUIsL IPOCMOTpa U ycTa-
HOBKH ITOJIE€H TaHHBIX.

5. OnpeneiTh yKa3aTedh Ha KOMIIOHEHTY-(QYHKITHIO.

6. OnpenennTs yKa3aTelb Ha 3K3eMIULIp KIacca.

7. HammcaTh NeMOHCTpPaIlMOHHYIO NPOrpaMMy, B KOTOPOW CO3TAr0TCS U
pa3pymarTcsl 0OBEKTHI IMOIB30BATEIBCKOTO KiIacca M KaKIbliH BBI30B KOHCT-
PYKTOpa U JIeCTPYKTOpa COMPOBOKIAETCS BBLIAUESH COOTBETCTBYIOMIETO COOO-
MmeHUs (KaKo 00bEKT KaKOM KOHCTPYKTOP WU ACCTPYKTOP BBI3BAI).

8. Iloka3aTh B mporpaMMe HCIIOIH30BAaHUE yKa3aTelds Ha OOBeKT U yKa3a-
TeJIsl Hd KOMIIOHEHTY-() YHKIIHIO.

MeToanveckne yKa3anus.

1. Ilpumep onpenenenns kiacca.
const int LNAME=25;

class STUDENT ¢

char name[LNAME]; /] uMs

it age; // Bo3pact

float grade; // peUTUHT

public:

STUDENT(); // KOHCTPYKTOp Oe3 mapaMeTpoB
STUDENT (char*,int,float); // KOHCTPYKTOP ¢ MapaMeTpaMu
STUDENT (const STUDENT&); // KOHCTPYKTOp KOMMUPOBAHUS
~STUDENT();

char * GetName() ;

it GetAge() const;

float GetGrade() const;

void SetName(char™);

void SetAge(int);

void SetGrade(float);

void Set(char™ int.float);

void Show(); }:

bonee mpodeccuoHanpHO omnpejelieHUe IT0JIE Name THIA YyKaszaTellb:
char®* name. OmHaKo B 3TOM ciIyuae peaau3anus KOMIIOHCHTOB-(DYVHKIIUHA yc-
TTOKHSIETCS.

2. Ilpumep peanu3aiyii KOHCTPYKTOPA ¢ BhIIaUeld COOOIIECHUS.

STUDENT::STUDENT (char*NAME.int AGE.float GRADE)

{

strecpy(name, NAME); age=AGE:; grade=GRADE;

cout<< ‘nKoHcTpykTop ¢ mapameTpaMH BBI3BaH I O00BeKTa
<<this<<endl;

}



3. CiaenyeT mpeaycMOTpeTh B MPOTpaMMe BCe BO3MOJKHBIE CITOCOOBI BBI-
30Ba KOHCTPYKTOpa KonmupoBaHusa. HamomuHaem, UTO KOHCTPYKTOP KOMHPOBA-
HUS BBI3LIBACTCA:

a) MpU UCTIOTH30BAaHUH 00BEKTa JUTSI HHHITHATH3AIIUN IPYTOTO 00BEKTa

[Ipumep.

STUDENT a(“Usanos™,19,50), b=a:

0) Korja o0BeKT nepeaaercs (PyHKIIMH 110 3HAUCHHIO

[Ipuwmep.

void View(STUDENT a){a.Show:}

B) IIPH HOCTPOCHUHU BPEMEHHOTO 0OBEKTA KaK BO3BPAIIAEMOro 3HAUCHUS
QpyHKTIHN

[Ipuwmep.

STUDENT NoName(STUDENT & student)

{STUDENT temp(student);

temp.SetName(“NoName™);

return temp:}

STUDENT c¢=NoName(a);

4. B mporpamMmMe HeoOX0IUMO IPEAYCMOTPETH pa3MelleHue 00heKTOB Kak
B CTATUYECKOM, TAK U B JUHAMUUYECKON IIAMSTH, 4 TAKXKE CO3JaHHUE MACCUBOB
00BEKTOB.

IIprMmepsl.
a) MAacCHUB CTYJEHTOB Pa3MeIlaeTcs B CTAaTUUECKOM MmaMsITU

STUDENT gruppa[3];

gruppal0].Set(“MBanos™,19,50);

U T.1.

WITH

STUDENT gruppa[3|={STUDENT(“HBanor™,19,50),
STUDENT(“llerpoBa™,18.,25.5),
STUDENT(*“Cunopon™,18,45.5)};

0) MaccHB CTY/IEHTOB pa3MeIaeTcs B THHAMHIECKOH MaMsITH

STUDENT *p;

p=new STUDENT [3]:

p-> Set(“MBanoB™,19,50);

U T.1.

5. IIpuMep UCTIOIB30BAHUS YKa3aTe/Isl HA KOMIOHCHTHYIO (DYHKITUEO
void (STUDENT::*pf)():

pf=&STUDENT::Show;

(p[11-*pDO:
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6. [Iporpamma ucnons3yer Tpu (aiina:

® 3aroJI0BOUHEIH h-(aiin ¢ onpenenenuem Kiacea,
e cpp-daiin ¢ peanusammeit Kiaccea,

® cpp-(aiis 1eMOHCTPALIMOHHOM PO PaMMBL.

JIiist mpenoTBpallleHuss MHOTOKPAaTHOTO BKIKOUCHHS (paiiita-3aroioBKa
cieayeT UCIIOIb30BaTh JUPEKTUBBI MPeIpoIeccopa

titndet STUDENTH

#detine STUDENTH

/I momyns STUDENT.H

#endif

BAPUAHTBI 3AJIAHUI
1. CTYJEHT
uMs — char® 2. CIIYVKAIIINU
Kypc — int uMs — char* 3. KAJIPBI

110J1 — int(bool)

4. U3JIEJINE
uMs — char®
mmdp — char®
KOJIMYECTBO — 1nt

7. AJIPEC

ums — char®
ynuna — char™
HOMeEp JoMa — 1nt

10. IIEX

nms — char™
HavalIpHuK — char®
KOJIMYECTBO
paboTtaromux — int

13. CTPAHA

uMms — char®
dopma

npaBicHus — char™
omatk — float

BO3pacT — int
padoumii cTaxk — int

5. BUBJIMOTEKA
nms — char™

aBTOp — char*
cronMocTh — float

8. TOBAP

ums — char™
KOJIMYECTBO — Int
croumocTth — float

11. IIEPCOHA
ums — char™
BO3pacT — Int
mon — 1nt(bool)

14. XKNIBOTHOE
ums — char™
kjiaacc — char®
CpelHMH Bec — 1nt

ums — char™®
HOMeEp Liexa — Int
paspsm — mnt

6. DK3AMEH

uMs cTynenra — char®
mara — int

OIIeHKa — 1nt

9. KBUTAHIIUA
HOMEp — Int

maTa — int

cymmMma — float

12. ABTOMOBNJIb
Mapka — char*
MOIIHOCTE — 1Nt
croumocs — float

15. KOPABJIb

nms — char™
BOJOM3MEIIEHHE — Int
I — char*

11



3apnanme 2. HACJIEAOBAHUE U BUPTYAJIBHBIE ®YHKIINHU

OcHOBHOe€ coaepradHue DﬂﬁOTb[.

Harmmcatb ImporpaMmy, B KOTOpOﬁ CO3acTCdA HCpapXUd KJIACCOB. Bxuiro-
UHUTDH HOHI/IMOpq)HBIG 0OBEKTBI B CBSI3aHHBIN CIIMCOK, HCIIOJIb3Yi CTATHYUCCKUC
KOMIIOHEHTHI KIacca. [Ioka3aTh Hcroab3oBaHue BUPTYAJIBHBIX q)YHKHHﬁ.

KpatkHe Teopernyeckne cBeJleHHs.

CraTH4yecKHe YWIeHBI KIAcCCA.

Takue KOMIIOHEHTHI TODKHBI OBITH OTpEIeIeHBI B KIacce, Kak cTaTH4e-
ckie (static). CTaTmueckue JaHHBIC KJIACCOB HE MyOIUPYIOTCS TPH CO3TAHUH
00BEKTOB, T.e. KaXKIbIl CTATHIECKHI KOMITOHEHT CYIIECTBYET B €THHCTBEHHOM
sk3eMIIsIpe. J[ocTynm K cTaTUteckoMy KOMITOHEHTY BO3MOKEH TOJIBKO IOCHe
ero MHAIHMATU3aud. J[JI HHUTIHATH3alui UCTIOh3YeTCs] KOHCTPYKITHS

MUn UMA_K1aced : | UMA_OaHHO20 UHUYUATU3AMOD;

Hanpumep, int complex : : count = 0;

JTO MpeIIoKeHne TODKHO OBITh pa3sMEIIeHo B ri00aapHoi 001acTH mo-
ciie omnpejieneHus Kiacca. [oNbKO TPU MHHUITHATH3AINYN CTATHUECKOE JTaHHOE
KJIacca MoaydaeT MaMsiTh W CTAHOBHUTCS TOCTYIHBIM. OOpamaTrbes K cTaTHue-
CKOMY JTaHHOMY KJIacca MOKHO 0OBIYHBIM 00pa3om uepe3 uMsi o0beKTa

UMA_0ObeKMa.uMsa_KOMNOHeHma

Ho k crarmueckuM KOMIIOHEHTAM MOJKHO oOpammaThcs W TOTna, KOTna
00BeKT Kilacca erle He cymecTByeT. J[ocTyln K cTaTHUeCKUM KOMIIOHEHTaM BO3-
MOJKEH He TOJBKO uepe3 UMs 00ObeKTa, HO M uepe3 UM Kacca

UMA_KIAcca © | UMSA_KOMIOHEHMA

OmHAKO TaK MOYKHO 0OpamaTecs TOJIBKO K public KOMIIOHCHTAM.

Jlns obpamenus K private cTaTHUSCKOW KOMIIOHCHTE M3BHE MOYKHO ¢ IIO-
MOIIBI0 CTATHYECKHNX KOMIOHEHTOB-QYHKIHI. DTH (YHKIIUH MOKHO BHI-
3BaTh Uepe3 UMs Kiracca.

UMA_KAAcca © 1 UM CIMamuieckoil hyHryuu

[Ipuwmep.

#include <iostream.h>

class TPoint

{

double x,y;
static int N: // cTaTHUeCKUIT KOMIIOHEHT — JJaHHOE : KOJIUUYSCTBO TOUCK
public:
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TPomt(double x1 = 0.0,double y1 = 0.0){N++; x =x1; y = yl:}
static int& count(){return N;} // craTuueckuii KOMIOHEHT-(PYHKITUS

1

mt TPoint : : N = 0; //MHAIMAIA3AIMS CTATHUYECKOTO KOMIIOHCHTA-
JTAHHOTO

void main(void)

{TPoint A(1.0,2.0);

TPoint B(4.0,5.0);
TPoint C(7.0,8.0);
cout<< \nOmupenesnensl “<<TPoint : : count()<<“rtouku’; }

Ykasareas this.

Korna ¢ysknus-wieH kiacca BEI3BIBAeTCS I 00pabOTKHA JaHHBIX KOH-
KpPETHOTO 00beKTa, 3TOH (PYHKIIUM aBTOMATHIECKU M HESBHO IepejaeTcs yKaza-
TelIb Ha TOT O0BEKT, VIS KOTOPOoro (pPYHKIMS BHI3BaHa. JTOT yKa3aTeldb HMeeT
uMs this 1 HessBHO ompenencH B KaKIOH (YHKIIHH KiIacca CISOYIONTAM 00-
pazom:

ums_kiaacca *const this = adpec_obvexma

Vkaszarteinp this siBiasieTcst JOMOIHUTEIIBHBIM CKPBITBIM ITapaMeTPOM KaikK-
ol HecTaTHUeCcKOH KoMIIOHeHTHol (yHkuuu. [Ipu BXoxe B Te1o mpuHaIIeKa-
mieit k1acey ¢Gyukmmu this HUITHATH3UpPYETCS 3HAUCHHEM ajipeca TOTo 00BeKTa,
IUTL KOTOPOTO BbI3BaHa (yHKIMS. B pesynprate 3TOro 0OBEKT CTAHOBUTCS J0C-
TYIIHBIM BHYTPH 3TOH (YHKIUN.

B GonpmmHcTBe caydaeB ucnosb3oBaHue this sBigercs HesBHbIM. B ua-
CTHOCTH, KaxkJoe o0palleHue K HecTaTHUecKoi (hYHKIUU-WICHY Kjacca HEsBHO
ucnoip3yer this ULt JocTyla K WIEHY COOTBETCTBYOLIEIO 00bEKTA.

[IpuMepoM MUPOKO pacHpOCTPAHEHHOTO SIBHOTO HCIOIb30BaHus this sB-
JISTIOTCSI OTIEPAITU CO CBS3aHHBIMU CITHCKAMH.

Hacaenosanmne.

HacnemoBaHue — 3T0 MEXaHW3M IOJIYYEHUST HOBOTO Kjlacca Ha OCHOBE
yike cymiecTByromero. CymecTBYIOIMIT KiIace MOKET OBITh TOTOTHEH WIH W3-
MEHEH JUIS CO3JaHMs HOBOI'O KJIacca.

CymiecTByIONIHE KIACCHl HA3BLIBAIOTCSA 0A30BBIMH, a HOBLIE — MPOH3BOI-
HbIMH. [Ipou3BOoIHEIN KiTace HaclaeayeT ommcaHue 0a30BOTO Kjacca; 3aTeM OH
MOKeT OBITh U3MEHEH M00aBICHHEM HOBBIX WICHOB, M3MCHEHHEM CYIIECTBYIO-
X QYHKIHH-WISHOB U U3MEHEHHeM IpaB AocTyna. C MoMoIpio HacaeIoBa-
HUS MOJKeT OBITh CO3/MaHa HepapXHs KIACCOB, KOTOPHIE COBMECTHO HUCIIOIL3YIOT
KOO U HHTepQeicHL.
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Hacinenyemble KOMIIOHEHTHI He IIepeMeIarTcs B IPOU3BOIHBIN Kilace, a
ocTaroTcs B 0a30BBIX KIaccax.

B uepapxuu mpou3BOJIHBIH 00BEKT HaclleyeT paspellleHHbIe /I Hacle-
JOBaHUSI KOMIIOHEHTHI BceX 0a30BbIX 00bekTOB (putblic, protected).

JlomyckaeTcss MHOKECTBEHHOE HAcIeOBaHUe — BO3MOKHOCTD I HEKO-
TOPOTO KJIacca HAc/e0BaTh KOMIIOHEHTBHI HECKOJIbKMX HHUKAK HE CBS3aHHBIX
MeKIy coboit 0a30BBIX KjIaccoB. B mMepapXum KJIacCOB COTJIAIICHHE OTHOCH-
TEJIHHO JIOCTYITHOCTH KOMIIOHEHTOB KJlacca clle/yroliee:

private — WISH Klacca MOKET HCIOJIB30BaThCS TONBKO (PYHKIHSIMU —
WIeHAMH JaHHOTO Kiacca M QYHKIUIMH — “JIPY3bIMH~ CBOero Kiacca. B mpo-
H3BOJTHOM KJIacCe OH HEJIOCTYIIeH.

protected — To ke, UTO U private, HO JOTIOTHUTEILHO WIEH Kilacca ¢ JaH-
HBIM aTpuOyTOM JIOCTYIIA MOJKET HCIOIb30BaThCs (YHKIUAMU-TLICHAMH U
QYHKIMSIMEU — “ApY3bIMUA”~ KJIACCOB, IPOU3BOIHBIX OT JaHHOTO.

public — qnen knacca MOKeT UCTIOIH30BATHCS TIOO0M QYHKITHEH, KOTOpas
SBJISICTCA WICHOM JaHHOTO WM IIPOM3BOJHOTO Kiacca, a Takke K public - wie-
HAM BO3MOJKEH JIOCTYT M3BHE Uepe3 UMs 00heKTa.

Crienyer uMeTh B BUy, uTo oObsiBiIeHUe {riend He sBisiercst aTpuOyTOM
JOCTyIla U He HacIeIyeTcs.

CuHTaKcHC ompe/ielIeHUsl TPOU3BO/THOTO Kilacca:

class uma_knacca : cnucox_64a3o6vix_Kiaccoe

{cnucok_Komnonenmoe_Kiaccal;

B npousBoaHOM Kj1acce yHac/Ie10BaHHbIE KOMIIOHEHTHI IIOIYYaKT CTaTyc
JOoCTyIIa private, ecIy HOBBIH KJIacc oIlpesielleH ¢ IOMOMNIBIO KII0YEBOIO CI0Ba
class, u craryc public, ecau ¢ momomisro struct.

SIBHO W3MEHUTh yMaTdMBaeMBIH cTaTyCc NOCTyIlla IpPH HacIeIOBaHUU
MOJKHO ¢ TIOMOIIBIO aTpHOYTOB JocTyna — private, protected u public, kKoTopsie
YKa3bIBAIOTCS HEITOCPEICTBEHHO Mepe] UMEHaMU Ga30BBIX KIACCOB.

KoHCTPYKRTOPBI H 1eCTPYKRTOPbI IPOU3BOTHBIX KJIACCOB.

[TockonbKYy KOHCTPYKTOPBI HE HACIEAYIOTCS, IIPH CO3JaHUH IIPOU3BOIHO-
ro Kjacca Hacle[yeMble MM JaHHBIC-WICHBI JIOJKHBI WHUIMATU3UPOBATHCS
KOHCTpPYKTOpoM Oa3zoBoro kiacca. KoHCTpykTop 0a30BOro Kiacca BBI3BIBACTCS
ABTOMATUUECKH W BBIMOTHSIETCS 10 KOHCTPYKTOpa MHPOU3BOIHOTO Kiacca. Ila-
paMeTphbl KOHCTPYKTOpa 0a30BOro Kilacca YKa3bIBaIOTCS B OMpPEACICHUN KOHCT-
PYKTOpa MPOU3BOJHOTO Kjacca. Takum oOpa3om MPOUCXOUT Tiepeada apry-
MEHTOB OT KOHCTPYKTOpa IIPOM3BOJIHOTO KJIacca KOHCTPYKTOpPY 0a30BOTO
Kj1acca.

Hanpuwmep.

class Basis

{ int a,b;
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public:

Basis(int x,1nt y) {a=x;b=y:}

¥

class Inherit:public Basis

{int sum;

public:

Inherit(int x,int y, int s):Basis(x,y) {sum=s:}

S

OOBEKTH KJ1acca KOHCTPYHPYIOTCS CHM3Y BBEpX: CHadaia 0a30BBIH, I10-
TOM KOMITOHCHTHI-OOBEKTHI (€CTM OHH WMEIOTCS), a IMMOTOM caM MPOU3BOTHBIH
ki1acc. Takum o0Opa3oMm, 0OBEKT IPOHM3BOAHOTO KlIacca COJEPKUT B KauecTBe
1o100beKTa 00BEKT 0a30BOro KiIacca.

YHUUTOKAIOTCAS 00BEKTHI B 00OpaTHOM TOPSJIKE: cHAavalda TMPOWU3BOIHBIH,
IIOTOM €TI0 KOMIIOHEHTHI-00BEKTHI, a TIOTOM 0a30BBIil 00BEKT.

Taxkum oOpa3zoM, MOPSANOK YHUUTOKEHUS OOBEKTa MPOTUBOIOIOKEH IO
OTHOIIEHUIO K TTOPSIJIKY €r0 KOHCTPYHPOBAHHSL.

BupryanbHble pyHKIHH.

K mexanm3My BUPTyanbHBIX QYHKIIUNA oOpamaroTcs B TeX caydasx, Koraa
B Ka)XKJOM IIPOU3BOJIHOM Kjacce TpeOyeTcsl CBOM BapHAHT HEKOTOPOM KOMIIO-
HeHTHOH yHKImu. Kitaccsl, BrIogaromue Takue (yHKIIUMU, HA3bIBAKOTCS MO-
JAMOP(PHBIMHA U UTparoT ocoOyro poias B OOIL.

BuprtyanpHple (YVHKIIMH TPeIOCTABISIOT MEXaHH3M MO3XHero (oT.Io-
sKeHHOI'0) WX THHAMHYeCKOro cBsi3bIBanusd. Jlro0ag HecTaTuueckas QpyHKINA
6a30BorO KJ1acca MOKeT OLITh cleraHa BUPTYaTIbHOM, JUIS Uero MCIoiah3yeTcs
KJIK0UEBOE CJI0BO virtual.

[Ipumep.

class base

public:

virtual void print() {cout<<*“\nbase™’;}
class dir : public base

public:

void print() {cout<<*“\ndir”’;}
void main()

1
base B,*bp = &B;
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dir D,*dp = &D;
base *p = &D:;

bp —>print(); // base
dp —>print(); // dir
p —>print(); // dir

TakuM 00pa3oM, MHTepHpeTanus KakJI0TO BBI30Ba BUPTYaIbHOI (yHK-
UM Yepe3 yKazaTeds Ha 0a30BHIN KiIacc 3aBUCHUT OT 3HAUEHMS HTOTO yKazaTes,
T.€. OT THIIa 00BEKTa, U1 KOTOPOT'O BBIIIOIHACTCS BBI3OB.

Br10op Toro, Kakyr BUPTYaIbHYIO (PYHKIIHIO BEI3BATh, OYJIET 3aBHCETH OT
THNa 00bEeKTa, Ha KOTOPGLIH (paKTHUECKH (B MOMEHT BBIMOTHEHUS MPOTPaMMBI)
HAIIPaBJICH yKa3aTelb, a HE OT THUIIA yKa3aTelld.

BupTyanbHBIMH MOTYT OBITH TOJIBKO HECTATUYECKUE (DYHKIIUU-ICHBI.

Buptyansnocts Hacnenyercs. [loene Toro kak (yHKIMs onpeaenena Kak
BUpPTyajbHasd, €€ IIOBTOPHOE OIpEleICHUE B IPOU3BOJHOM KiIacce (¢ TeM ikKe
caMBbIM MPOTOTHUIIOM) CO37a€T B 3TOM KJacce HOBYHK BUPTYAIBHYIO (PYHKIIUKO,
npuueM criequdukarop virtual MoxeT He UCIIOJIB30BATHCS.

KOHCTpYKTOPBL HE MOI'YT OBITh BUPTYaIbHBIMU, B OTJIMYHE OT IE€CTPYKIO-
poB. IIpakTHuecKkn Kakaplil KIacc, MMEONTUI BUPTYaTbHYI0 (DYHKITHIO, TOTKEH
UMETh BUPTYAIbHBIH JECTPYKTOP.

AOGCTpaKTHBIE KJIACCHI.

AOCTpaKTHBIM Ha3bIBAeTCS KJIAacc, B KOTOPOM €CTh XOTs OBl OJIHA UHCTas
(mycTas) BUpTyadbHasd (PYHKIIUS.

Uuctoit BupTyanpHO#M (yHKITMEH Ha3bIBaeTCsl KOMIIOHEHTHas (yHKIIHS,
KOTOpasi UMEET CIACAYIONICE ONPEIACIICHUE:

virtual mun uma_@yukyuu (cnucok _ghopmanvusix _napamempos) = 0;

Uuctas BupTyaibHas (PyHKIIMS HUUETO HE JETaeT M HEJIOCTYIHA IS BhI-
30BOB. E¢ Ha3zHaueHHE — CIIY/KUTh OCHOBOM JUIA MOAMEHSIOMMX e¢ (YHKIUN B
IIPOU3BO/IHBIX KiaccaX. AOCTpPaKTHERIN KJIacc MOKET UCIOIB30BaThCA TOJIBKO B
KauecTBe 0a30BOTO IS MPOU3BOIHBIX KIIACCOB.

MexanusMm abcTpaKTHBIX KJIacCOB pa3padoTaH JiId HPEACTaBICHUS OOIINX
MOHATUM, KOTOPBIE B JaJbHEHIIeM IpeArnonaracTcsa KOHKpeTU3upoBaThk. llpu
HTOM IIOCTPOEHHE HMEpPapXUU KIACCOB BEINIOJIHAETCS IO ciaedylomei cxeme. Bo
IJIaBE€ UEPApXUM CTOUT aOCTpaKTHBIM 0a30BBIN Ki1acc. OH UCHOJIB3YETCA 1)1 Ha-
crneoBaHus uHTepdeiica. IIponsBoubie KIacchl OyAyT KOHKPETHU3UPOBATH U
peaiim3oBarh 10T UHTEep(deiic. B aberpakTHOM Kilacce 00BSIBICHBI YUCTHIE BUP-
TyaJIbHBIC (PYHKIIUU, KOTOPBIE 110 CYTH €CTh AOCTPAKTHBIE METO/IbI.

[Tpumep.

class Base{

public:
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Base(); // KOHCTPYKTOP TI0 YMOTTAHHFIO
Base(const Base&); // KOHCTPYKTOpP KOTUPOBAHUS

virtual ~Base(); // BUpTyalIbHBII ASCTPYKTOP

virtual void Show()=0; // umctasg BupTyaapHas QyHKIUA
// IpyTHe YUCThIe BUPTYaIbHBIC (PYHKIIHU

protected: // 3amuieHHBIE WICHHI Klacca

private:

// acto octaeTcs MycThIM, HHave OyJIeT Melarh Oy IyuM pa3padoTkam
i

class Derived: virtual public Base {

public:

Derived(); // KOHCTPYKTOP TIO YMOJTUAHHUIO
Derived(const Derived&);  // KOHCTpYKTOpP KOIIMPOBAHUS
Derived(mapamMeTpsl); // KOHCTPYKTOP C MapaMeTpaMu

virtual ~Derived(); // BUPTYyalbHBIHN TECTPYKTOP

void Show(); // mepeonipeic/icHHast BUPTYaibHas (yHK-

s

// npyrue nepeorpeieIeHHbIE BUPTYlIbHbIE (PYHKIIUU

/I pyrue neperpys;KeHHble ollepanun

protected:

// MCTIONB3YETCSI BMECTO private, ecau OKUIaeTcs HacIeI0BaHue

private:

// ACTIONB3yeTCs NI AeTalell pealns3alin

R

OOBEKT adCTPaKTHOTO KJacca He MOKET OBITh (hOpMAaIbHBIM MapaMeTPOM
(pYHKIIMH, 0HAKO (DOPMAIBLHEIM apaMeTPOM MOJKET OBITh yKa3aTelb Ha adCT-
PaKTHBII Ki1acc. B 3ToM cily4ae MosABIAeTCA BO3MOKHOCTh IIEPEIaBaTh B BBI3bI-
BAaeMYH0 (YHKIIMIO B KauecTBe (paKTHUYECKOI'O lapaMerpa 3HaueHUe yKasaTell
Ha IIPOU3BOJHBIA OOBEKT, 3aMEHssl UM yKas3aTelb Ha aOCTPAaKTHBIA Oa30BBIN
Kiace. Takum oOpa3oM Mbl OJIyYaeM MOJUMOpP(HBIE 00bEeKThI.

AOcCTpakTHBEIA METOJ MOKET paccMaTpUBaThCsA KakK 0000IeHne nepeon-
pedenenus. B oboux cirydasix [OBEJIEHHE POJIMTEILCKOr0 Kiacca U3MEHSeTCsl
1 moToMKa. JImst abeTpakTHOTO METO/1a, OJTHAKO, TIOBEJIEHUE TIPOCTO HE OIpe-
neneHo. JIroboe nmoBeieHNE 3a7Ja€TCs B IPOM3BOTHOM KJIacce.

OHO U3 IpEeNMyIIecTB a0CTPAaKTHOTO METO/Ta ABIAETCS UMCTO KOHIIENTY-
AJIBHBIM: IIPOIPaMMUCT MOJKET MBICJIICHHO HAaJelIUTh HYKHBIM JIeHCTBHEM adCT-
PAKIINIO CKOJb YTOIHO BEICOKOTO YpoBHA. Hampumep, 111 reoMeTpuueckux Qu-
I'yp MBI MOKEM OIpPEACIUTL MeTOH Draw, KOTOPBL UX PUCYET: TPEYTOJILHUK
ITriangle, oxpyxnocts I Circle, xBanpat TSquare. Mbl onpeaenM aHAIOT U4~
HBIII METOJT U 111 aOCTPaKTHOTO pojautelbekoro kiacca I GraphObject. OHako
TaKOH MeETOJI HE MO’KET BBITIOIHATH TOJIE3HYI0 PaboTy, MOCKOILKY B KiIacce
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1GraphQObject 11pocTo HET JHOCTATOUHON MH(OPMALIMU JIJI1 PUCOBAHUS YErO Obl
To HU ObuT0. Tem He MeHee mpucyTcTBHE MeToda [raw TO3BOJSAET CBA3ATh
(YHKIIMOHAIBHOCTH (PUCOBAaHUE) TOJIBKO OUH pa3 ¢ KiaaccoM [ GraphObject, a
HE BBOJIUTH TPH HE3aBUCUMBIE KOHTENIIUM 7151 mojik1accoB T 1riangle, TCircle,
ISquare.

HNmeetcss m BTopas, Ooiee akTyadhbHas MpUYMHA HCIOIL30BaHHS alcT-
PaKTHOTO MeTo/1a. B 00BEKTHO-OPHEHTUPOBAHHBIX A3BIKAX [IPOIPAMMUPOBAHUA
CO CTAaTUYECCKUMHU THUIIAMHU JIAHHBIX, K KOTOPBIM OTHOCUTCS U C++, IpOrpaMMHUCT
MOJKET BBI3BAaTh METOJ KJIacca, TOJBKO €C/IH KOMIIUIATOP MOXKET OIpPEIEIUTh,
qTO KJIacc JCHCTBUTEIBHO MMeeT Takoi MeTos. [Ipeamonoxum, 4To mporpam-
MHUCT XOUeT OMpeaAeIUTh moauMopdHy nepemennyto tuna ' GraphObject, xo-
Topasi OyJIeT B pa3IUdIHbIE MOMEHTHI BPEMEHHN COJIepKaTh (PUTYPHI Pa3IndHOTO
TUNAa. JTO JIOMYCTUMO ISl MOIUMOP(HBIX 00BeKTOB. TeM He MeHee KOMITHISA-
TOP pa3pelIMT UCIOJIL30BaTh MeToa Draw sl IEPEeMEHHOMH, TOILKO €CIU OH
CMOJKET I'apaHTUPOBaTh, YTO B KJlacce IMEPEMEHHON uMmeercs 31oT Meron. llpu-
coeauHeHue Merona Draw k wiacey 1GraphObject obecrieunBaeT Takyro ra-
paHTHIO, axke ecad Meron Draw mid kiacca 1GraphObject HUKOTIa HE BHI-
nonaHsAeTcsa. EcTecTBeHHO, M1 TOro 4toOBl Kaxkaasd (Urypa pUCOBalach IIO-
CBOEMY, MeTOJ Draw JOKEH OBITh GUPHIVATbHBIM.

[opsi1oK BBLINOJIHEHHS PAOOTLI.

1. OnpenemuTs Hepapxuio KIacCoB (B COOTBETCTBHU ¢ BAPUAHTOM).

2. OnpeJeiTh B KIacce CTaTUYECKYI0 KOMIIOHEHTY - YKa3aTellb Ha Hava-
JIO CBS3aHHOTO CHHMCKa OOBEKTOB M CTATMYECKYH) (YHKIHKO UL IPOCMOTpa
CITHCKA.

3. Peaam3oBaTh KIacCHL

4. HamucaTh JeMOHCTPAITMOHHYIO TIpOTPaMMy, B KOTOPOH co3maroTcs
OOBEKTHl PAa3TUUHBIX KIACCOB M TOMENIAKOTCA B CIHCOK, MOCTE YETO CIUCOK
IpOCMaTPUBACTCS.

5. ChenaTth COOTBETCTBYIOIIME METO/Ib HE BUPTYAJIbHBIMU U IIOCMOTPETH,
4yTO OyJIEeT.

6. PearimzoBaTh BapuaHT, Korja 00BEeKT H0OABIETCA B CIIMCOK IIPU CO3-
JTaHUU, T.€. B KOHCTPYKTOPE (CMOTPHU ITYHKT 6 CIEAYIOLIEro pasieiia).

MeTonnveckne YKa3aHHsI.

1. JIast ompesieieHnst nepapXuu KJIaccoB cBA3aTh OTHONIEHHUEM Hace/10-
BaHUsl KJIAcChl, IIPUBEJECHHEBIC B IPUIOKECHUM (UL 3aJaHHOrO Bapuanta). M3
IIEPEUNCICHHBIX KIacCOB BRIOpATh OJMH, KOTOPBI OyAEeT CTOSTH BO IVIaBE He-
papxun. 910 adCTpaKTHBIN Kiacc.

2. OnpenenuTh B Kllaccax Bce HEOOXOTUMBIE KOHCTPYKTOPHI M JE€CTPYK-

TOP.
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3. KoMImoHeHTHBIE TaHHBIE KJIacca cueupUIIpoBaTh Kak protected.

4. IIpuMep ompenelIeHns cTaTHIECKUX KOMIIOHEHTOB:

static person® begin; // ykaszatellb Ha Ha4alo CIIMCKa

static void print(void); / mpocMoTp criucka

5. CTtaTH4ecKy0 KOMIIOHEHTY-JTaHHOE WHUIINATIM3UPOBATE BHE OIpEJIelie-
Husl Kj1acca, B I7I00aJILHOM 00JIacTH.

6. J{nst mobaBieHus 0ObEKTA B CIIMCOK IIPEYCMOTPETh METO/] Kilacca, T.€.
00BeKT caM JobarisieT cebst B crimcok. Hanpumep, a.Add() — o0bekT a gobaniis-
€T ¢e0s B CIIHCOK.

Bximrouenne o0BhekTa B CIIMCOK MOKHO BBITIOJTHATH MPH CO3/1aHUN 00OBEK-
Ta, T.€. IOMECTUTH OIEPATOPHI BKIOUEHHS B KOHCTPYKTOP. B ciyuae uepapxuu
KJIACCOB, BKIKOUEHHE 00BEKTAa B CIIMCOK JOJIKEH BBIIOIHATE TOJIbKO KOHCTPYK-
Top 0a30BOTO KiIacca. BhI TOMAKHBI TIPOIEMOHCTPUPOBATEL 00a 3TUX criocoda.

7. Cnucok npocMaTpuBaTh IYTEM BbI30Ba BUPTYAILHOTO MeTojila Show
Ka)KJIOTO 00BEeKTa.

8. Ctatnuecknii MeTOT MPOCMOTPa CIHUCKA BHI3BIBAThH HE Uepe3 00BEKT, a
yepe3 KiIace.

9. OmpenerneHne KIaccoOB, WX pealTw3alvio, JEMOHCTPAIMOHHYIO MpPO-
IrpaMMy TTOMECTHTE B OT/JeIbHEIe (PaliIhl.

BAPUAHTHI 3AJIAHUN

Ilepeyenn Ki1accoB:

1) cTyaeHT, npenoiaBareb, NepcoHa, 3aBkadenpoii;

2) cayiKaIuii, nepcoHa, padouuii, HHKeHeP;

3) pabouuii, Kaapbl, HH:KeHeP, AAMHUHUCTPAIINS;

4) neranb, MeXaHU3M, H3JIeJIHe, Y3e;

S) opranmsamms, cTpaxoBasi KOMIAHHS, CYJOCTPOUTEeJLHASI KOMIIA-
HHSf, 3aBOJI;

6) :KypHaJI, KHUTa, eYaTHOe H3aHNne, Y9eOHUK;

7) TecT, dJK3aMeH, BLINNYCKHOM dJK3aMeH, HCNILITAHNE;

8) MecTo, 061aCThH, TOPO/I, METAMOJINC;

9) urpymka, NnpoayKT, TOBAP, MOJOYHBIN MPOAYKT;

10) KBUTAHIIHA, HAKJIAJTHAA, JIOKYMEHT, YeK;

11) aBTOMOOIJIb, II0€3]1, TPAHCIIOPTHOE CPEeICTBO, YKCIIPecc;

12) nBurarteib, ABUraTelb BHYTPeHHEro CropaHmsi, an3eib, Typoope-
AKTHBHBIN IBUTaTeJIb;

13) pecnyduauka, MOHAPXHS, KOPOJIEBCTBO, IOCYIAPCTBO;

14) MmulekonHUTAIONIHE, TAPHOKONBITHLIE, ITUIILI, KHBOTHOE;

15) kopab.1b, Napoxo/1, NAPYCHHK, KOPBeT.
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3ananmne 3. UEPAPXUS OBBEKTOB U I'PYIIIIBI. UTEPATOPBI

OcHoBHBIE TeopeTHYeCKHE CBe/IeHUs].

I'pynmna.

[ pynma — 370 00BEKT, B KOTOPBIA BKIIOUEHBI IpyTHE 00BbEKThI. OOBEKTHI,
BXOJISIIKE B IPYIILY, HA3BIBAIOTCS 21eMeHmami epynnsl. INEMEHTHI T'PYIIIbI, B
CBOIO OU€pe/Ih, MOTYT OBITH TPYIITION.

[Tpumepsl rpymm:

1. OKHO B HHTEpPaKTUBHOM IPOrpaMMe, KOTOPOE BIaACeT TAKUMH JICMEH-
TaMH, KaK I0JIs BBOJIa W PEIAKTUPOBAHUS JIAHHBIX, KHOIIKM, CIIMCKH BBIOOpA,
JMAJIOTOBBIE OKHA U T.14. lIpuMepaMy TakuX OKOH SABIAKOTCA OOBEKTHI KIIACCOB,
HOpOKACHHBIX 0T abcrpakTHOro Kiacca I Group( I'Desklop, TWindow, TDia-
log) B nepapxuu kiaccoB oubauoreku Turbo Vision, u 00beKTH KIaccoB, 10-
poxkaeHHBIX 0T I WindowObject B uepapxuu ki1accor oudanoreku OWL.

2. Arperar, cocToAmuii u3 60j1ee MEIKUX Y3JI0B.

3. Oropoji, cocTosNMI U3 pacTEHUi, CHCTEMBI TIOJIMBA U T/IaHa BRIPAIIN-
BaHHUA.

4. Hekasa opranmsanuoHHas cTpykrypa (Hanpumep, OAKVIIBTET, KA-
OEJIPA, CTYJIEHUECKAA T PVIIIIA).

Mpbr otnuuaem “rpynmy”’ oT “‘koHteiinepa’. Kontelinep ucmoib3yercs
VI XpaHeHUs Ipyrux gaHHbiX. [Ipumepsl koHTeliHepoB: 00bekThl Kitacca 1'Col-
lection Gubmmotexku Turbo Vision u 00beKTh KOHTEHHEPHBIX KIaccoB OUOINO-
Teku STL B C++ (MacCHUBBI, CIIUCKH, OUEPE]IN).

B oTianune 0T KOHTeHHepa Mbl IOHUMAaeM I'PYIIY KakK Kilacc, KOTOPBI He
TOJBKO XpaHUT OOBEKTHI IPYIUX KIACCOB, HO U 00J1a1aeT cOOCTBEHHBIMU CBOI-
CTBaMH, HE BEITEKAKOIINMH U3 CBOMCTB €ro 3IEMEHTOB.

[ pynna maet BTOpO# BUJA HepapXuu (MEPBBIA BUI — uepapXiusa Kidccos,
IIOCTPOEHHAs Ha OCHOBE HACJIEIOBAHUA) — epapxiito 06bekmos (MEPapXur0 TH-
11a yeroe/yacmv), HIOCTPOCHHYIO Ha OCHOBE arperaiui.

PeanusoBath rpyIniy MOKHO HECKOJIBKUMH CIIOCOOAMH:

1. Kimace “rpynma” coIepKUT MOJA TaHHBIX 00BEKTHOrO THIA. Takum 00-
pa3oM, O0BEKT “Tpymnma” B KaUeCTBE TAHHBIX COACPKUT JTMO0 HEIOCPEICTBEHHO
CBOM DJIEMEHTHI, IN00 yKa3zaTeIu Ha HUX

class TWindowDialog: public TGroup

/

protected:
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TInputLine inputl;

TEdit editl;

TButton buttonl;
/*0pyeue unenwvr kiacca™/
i

Takoii crioco0 peanusanuu rpyunsl uenoib3yeres B C++Builder.

2. I'pynna copepsxur wieH-ganHoe last tuna 1Object™, KOTOPBI yKas3bl-
BacT Ha HAYAJIO CBA3aHHOTO CIIMCKa 0OBEKTOB, BKJIOUEHHBIX B rpymiy. B stom
caydae OOBEKTHI TOJDKHBI UMETh Ioiie next THa [Object™, yka3plBarollee Ha
CIIETYIONINI 2JIeMeHT B crucke.Takoii crmocod Menoap3yeTcs MpU peaan3aiuu
rpynn B Turbo Vision.

3. Co3z/aercs cBsI3aHHBINA CIUCOK CTPYKTYp TUMA [ Ttem:

struct Tltem
{TObject™ item,
TTtem™ next,};

[Tone item yka3piBaeT Ha OOBEKT, BKIIOUEHHHI B rpymnmy. I'pynma co-
OepsKUT mose /last Tuma 1ltem *, KOTOpoe yKa3bIBaeT Ha HA4vajo CBA3AHHOTO
CIMCKa CTPYKTyp Tuna 7/tem.

Ecim peoOxoauM JOCTYN DJIEMEHTOB IPYHIBI K €€ MOISIM M METOJAM,
00BeKT Tuna 70bject nomxkeH UMeTh Toe owner Tuna 1 Group™, KOTOpoe yKa-
3pIBACT HA COOCTBEHHUKA 3TOI'0 JIEMCHTA.

MeTonbl rpynmeI.

WNmeeTest 1Ba MeToaa, KOTOpBIE HEOOXOMUMBI IS (pYHKITMOHHPOBAHUS
TPYTITIEL:

1) void Insert(TObject™ p);

BerapisieT 21eMeHT B Ipy1IILy.

2) void Show(),

[To3BoiIsI€T IPOCMOTPETH I'PYIIILY.

Kpome »Toro Tpymma MoKeT CO/IEPiKaTh CIETYIOIINE METOTBI:

1) int Empty();

[Toka3wIBaeT, €CTh U XOTS ObI OJIMH 3JIEMEHT B TPYTIIIE.

2) TObject™ Delete(TObject™ p);

VY nanseT 3IeMeHT U3 TPYIIBL, HO COXpaHseT ero B MaMATH.

3) void DelDisp(TObject™ p);

VY iaiaser 3JeMeHT U3 IPYIIBL U U3 HaMsITH.

21



Hepapxus o60beKTOB.

Nepapxua knaccoB eCTb mepapxXusl MO MPUHITHITY HACIEOBAHUSI, T.€.
TUIIA “3TO €CTh PAa3HOBUAHOCTH Toro . Hampumep, “pabounii ecTb pa3HOBHUI-
HOCTH TIEPCOHBEI,  “‘aBTOMOOWIIE”  €CTh  Pa3HOBUIHOCTH ‘‘TPAHCIIOPTHOTO
cpezcrBa”. B OTNMYME OT 3TOro uepapXxmusi o6 bEKTOB — 3TO Mepapxusi Mo
NPUHLKMNY BXOXOEHUs, T.e. TUNa “3aTo ecTb YacTb Toro”. Hanpumep, “yc-
TaHOBKa — 4acTb 3aBoaa”, “aurarens’ — YacTb “aBToModbuns”. Takum ob-
pPa3oM, 0OBbEKTbI HWKHErO YPOBHA WEPapXUM BKIHOYAKOTCA B 00 BEKTDI
Bonee BbICOKOro VPOBHA, KOTOPLIE ABIAKTCA OMA HUX prI'II'IOI:;I.

HUreparop.

HtepaTtopsl MO3BOJISAIOT BBIOIHATE HEKOTOPHIE JIEHCTBUS I KaiK/IOTO
IEMEHTA OIIPEJIC/IEHHOT0 Habopa JaHHBIX.

For all snemenmos nabopa { deticmeusi}

Takoil MK MOT OBI OBITH BBITOJIHEH JUTA BCEro Hadopa, Halpumep, 9ITo-
OBl HarevaTaTh BCe JIEMEHTHI Habopa, WK MOT Obl NCKaTh HEKOTOPBIN JIEMEHT,
KOTOPBIH YIOBIETBOPAET OIPEACICHHOMY YCIOBUIO, U B 3TOM Cllydae TaKoi
IMKJT MOKET 3aKOHUUTECS, KaK TOJIBKO OyAeT HalifeH TpeOyeMblii dJIeMeHT.

Mz OyieM paccMaTpHUBaTh HTEPATOPEI KaK clIENUaIbHBIe METOBI KiIacca-
TPYTIBL, MO3BOIAIOININE BBHIMOTHATE HEKOTOPBIE JEMCTBUS IS BceX OOBEKTOB,
BKJIFOUEHHKIX B rpymmy. [IpuMepom urepatopa sBaseTcss MeTo Show.

Ham Obl X0Tenoch UMETh TaKOl UTEPATOP, KOTOPBIA I103BOJSUT OBl BBI-
MIOJTHATE HaJT BCEMH 3JIEMEHTaAMU TPYIIIHI JIEHCTBU, 3a/1aHHBIE HE OTHUM U3 Me-
TOJIOB O0BEKTa, a MPOU3BOIBHON (QyHKIMEH Toian30Bareqsd. Takoil uteparop
MOKHO pealli30BaTh, €ClIM ATy (DYHKLUIO [I€pe/laBaTh €My uepe3 yKasaTellb Ha
QyHKIHIO.

Omnpenenum TUN yKa3aTelsd Ha (QYHKIHIO CIETYIONINM 00pa3oMm:

typedef void(*PF)(TObject™ < donoanumenshvie napamempoi™);

Oynkuga umeet obs3aTenbHBIN mapameTp tuna 1Object umu TObject™,
yepe3 KOTOPEIA eif repenaerces 00bEKT, sl KOTOPOro HEOOXOAUMO BBIIOJIHUTL
OIIPEJICIICHHBIC ICHCTBUA.

Meto-utepatop 0OBABISAETCS CAETYOIIIM 00pa3oM:

void TGroup::ForEach(PF action,< donoanumensHsie napamempsi >);
rie

action — e€IVHCTBEHHBIH 00f3aTeldpHBIM MapaMeTp-yKa3aTelb Ha
(GyHKLIMIO, KOTOPast BBI3BIBACTCS IS KAXKIIOTO DJIEMEHTA IPYIIIIbIL;

donoamumenvivle napamempsl — TepeaBaeMble BBI3BIBaeMOl (YHKITUN
apaMeTpBI.

3aTeM ompeenseTcs yKa3aTelb Ha (PYHKITUIO U HHUITHAIA3UPYETCS TIepe-
TaBaeMoi utepaTopy (pyHKITHEH.

PF pf=myfunc;
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Torna urepatop OyAeT BBI3BIBATHCS, HAMPUMeEp, IS JIOTIOTHUTEILHOTO
nmapaMeTpa TUTa int, Tak:

gr.ForEach(pf,25);
3/1eck gr — OOBEKT-TPYTIa.

JuHaMuvecKasi HIeHTHGHKAINS THIIOB.

JlnHaMudeckasd UACHTA(DHUKAINA THIIA XapaKTepHa UL A3BIKOB, B KOTO-
PBIX MOAIEPKUBACTCA MOIUMOPPHU3M. B 3THX A3BIKaxX BO3MOKHBI CHUTYaIllH, B
KOTOPBIX TUII 00BEKTa Ha 3Talle KOMIIWISIUYA HEU3BECTEH.

B C++ nonmumopusM 1nojJiepiKkuBaeres Yepes uepapxuu KIaccoB, BUPTY-
ampHBIe (DYHKIIMU U yKa3aTenn 0a30BBIX KiaaccoB. [Ipu sToM ykasatenb 6a3oBo-
ro Kjacca MOKET MCIOIb30BaThesl MO0 JUIs yKasaHus Ha oObeKT 0a30BOro
KJ1acca, b0 s yKazaHus Ha 0OBEeKT JIH000ro Kiacea, IPOU3BOJIHOIO OT 3TOI0
0a30BOrO.

[TyeTs rpymma cofepKUT OOBEKTHI Pa3IWIHBIX KIACCOB M HEOOXOMMO
BBIIIOJTHUTH HEKOTOPBIE I€UCTBUA TOJBKO U1 00BEKTOB OIPEIEICHHOTO Kacca.
Torma B uTepatope MBI JOJKHEI PACIIO3HABATh THUII OUEPETHOTO 0OBEKTA.

B cramgapt sa3pika C++ BriawoueHwl cpeactBa RTTI (Run-Time Type
Idendification) — muHaAMHUUYeCKasd MICHTH(UKAIIAA THIIOB. DTH CPEACTBA peaju-
30BaHbI B ocaeaHux cucteMax Borland C++ (Bepcuii 4.0 u BeIIIE).

Nudopmanuto o tune odObeKTa MOJIYUYAKT ¢ IOMOLIBIO oliepaTopa typeid,
OIIPEICIICHUE KOTOPOTO COJIEPIKUT 3ar0I0BOUHEIN (aiin <typeinfo.h>.

Nmeetcs aBe popMbl onepaTopa typeid:

typeid (oObekT)

typeid (Mmsi THTIA)

OmnepaTop typeid Bo3BparniaeT cChUIKY Ha 00BeKT Tuma type info.

B knacce type info meperpykeHHBIE omnepaliui == U != o0ecreunBaroT
CpPaBHEHHUE THIIOB.

dynknua name () Bo3BpamaeT yKa3aTelab Ha UM TUIIA.

Hmeetes omHo orpanmueHue. Omepatop typeid paboTaeT KOPpPEKTHO
TOJIBKO ¢ 00BEKTaMH, Y KOTOPBIX OIpe/eeHbl BUPTYalbHblE (PYHKIMHU. boiib-
HIMHCTBO OOBEKTOB UMEKT BHUPTYalbHblE (YHKUUU, XOTs OBl [OTOMY, YTO
OOBIYHO JIECTPYKTOP SIBJISIETCS BUPTYAIbHBIM JUISL YCTPAHEHUSI ITOTEHITUAIBLHBIX
npodieM ¢ HnpousBoJHbIME KiIaccamu. Korpa oneparop typeid HpuMeEHSIOT K
HemoauMopHOMY Kiaccy (B Kacce HeT BUPTYaTbHOH (PYHKITHH), MOTyYar0T
yKa3aTelh WK CCRIIKY 0a30BOTO THIIA.

[IpuMepBhl.
1

#include<iostream.h>
#include<typeinfo.h>
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class Base{

virtual void f(){}:

/...

I

class Derived: public Base{

/...

IR

void main()

{int 1;

Base ob,*p;

Derived obl;

cout<<typeid(1).name(); //BeiBoautcs int
p=&obl;

cout<<typeid(*p).name(); // BeiBoaurcs Derived

b

2.

//Havanao ¢cM. BBIIIIE

void WhatType(Base& ob)

{cout<< typeid(ob).name()<<endl;

H

void main()

{

Base ob;

Derived obl;

WhatType(ob); //BeiBogutcs Base
WhatType(obl); //Beiogutcst Derived

h

3.

//Ha4aao cM. BBIIIIC
void main()

{

Base *p;

Derived ob;
p—&ob;

if(typeid(*p)==typeid(Derived)) cout<<“p ykas3plBaeT Ha OOBEKT THIIA

Derived”;
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Ecim nipu o6pamenuu typeid(*p), p=NULL, To Bo30yk/1aeTcs UCKIIOUU-
TenbpHasA cutyarms bad typeid

ITopsi1oK BbINOJTHEHUS] PAOOTHL.

1. J{onmomHuTh Mepapxuro KiaccoB jgadboparopHoi padotrel Ne 2 KiraccaMu
“rpynma’.

Hanpumep, mst npeamernoit obnactu GAKVYIIBTET moxno npemio-
KUTB KJIACCH “paxyavmem’”, “cmydenveckasn epynna’, “kagedpa”. PeKOMEHIY-
ercst  co3jlaTh a0CTpakTHBINA Kiace — “nodpaszdeneHue”, KOTOpPHIH OyleT 1pe-
KOM BCEX TPYII M aOcTpakTHEIN Knacc 1Object, HaxOmsIIUICS BO TIaBe BCEl
UEPApXUN.

2. Hanucats 114 Ki1acca-rpymmsl METOI-UTEPATOP.

3. Hanucats nporejtypy win (pyHKIIHIO, KOTOpast BBIIIOJIHSETCS JIUISL BCEX
O0BEKTOB, BXOJAIMX B TPYNITY (CMOTPH IPUMEPHI B IPUIOKCHHUN).

4. HanucaTh JIEMOHCTPAlMOHHYIO TIPOI'PAMMY, B KOTOPOM CO3/AI0TCA.
IIOKA3bIBAKOTCA U pa3pylIaroTcsd OOBEKTBI-TPYIIIBI, a TaKKe AEMOHCTPUpPYETCH
HCTIOJIF30BAaHNE UTEpATOPA.

Mertoanyeckne YKa3aHUsl.

1. Knacc-rpynma J0mKeH COOTBETCTBOBAThH HEpapXHH KIaccoB jadopa-
TOpHOU padboThl Ne 2. T.e. 0O0BEKTHI TUX KJIACCOB JIOJDKHBI BXOJIUTh B I'PYIIILY.
Hanpumep, a1 BapuanTa 1 MoKeT OBITH Ipe/IO;KEHa CIEIyIoas HepapXus
KJIaCcCOB:

Tobject (abctp. Knacc)
|

Ilepcona (abctp. kimacc) Ioapasaesenne (aOcTpakTHas rpyrma)

I I
Crynenr HI)THOIIRBHTE.HL Kadenpa Cryjenveckasi rpynmna

3aBkadenpoii dDakyJabTeT

ITpu 3TOM Hepapxus 0OBEKTOB OyI€T UMETH CJIETYFOIIHI BUI:
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(I)aK)’[J]bTET
[ I [ I
Cryn_rpynna 1 Crya rpynna N Kadenpa 1 Kadenpa N
| | | |

I [ I I
CryneHTBI CTyneHTHBI IIpenonaBaresu| IIpenmomaBartesn

3aBradenpoii 3aBradenpoii

2. Jlna BIIOYEHHs OOBEKTOB B I'PYIILY CIEAYET UCIOJIb30BaTh TPETUN
crocob (Uepes cBsA3aHHBIN CIHCOK CTPYKTYyp Tuna Tltem).

3. llpumep onpenenenust 10OABIECHHBIX A0CTPAKTHBIX KJIACCOR:

class TObject

{

public:

virtual void Show()=0;},

class TDepartment:public TObject // abcmpaxmuetil Kiacc-epynna
{

protected:

char name[20]; // Haumenosarue

TPerson* head; // pyxosooumenw

Tltem™ last; // yrazamens Ha Hauaio cesazanHo2o cnucka cmpykmyp 11tem
public:

T'Department(char™ TPerson™);

I'Depardment(TDepartment&),

~ I'Department(),

char® GetName(),

TPerson* GetHead(),

void SetName(char® NAME);

void SetHead(TPerson™ p);

void Insert(1TObject™ p);

virtual void Show()=0;

.} ]

4. Hepapxust 0oOBEKTOB cO3aeTcsl CIEIyIONUM 00pa3oM (Ha NpUMEpe
DAKVYIJIBTETA):

a) coznaercs nycrtoir GAKVYIJIBTET,

0) cozmaercs nycras KAGOEJPA,

B) co3marotes [IPEITOJIABATEJIN u pxarouarotes B KADEJIPY,

r) KAG®EJIPA Bxkmrwouaercd B DAKYJIBTET,

1) TOKE TIOBTOPAETCS 1T APYIoil Kadeapsl,
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e) coznaercs nyctast CTYJ[EHUECKA IT'PVIITIA,

k) coszgarorca CTYJEHTBI u Bxmouarores B CTY/JIEHUECKVYIO
[PVYIILY,

3) CTYJIEHUYECKAA I'PVIIIA Brmouaeres B DAKYIJIBTET,

1) TOK€ TIOBTOPAETCA A APYTOH CTYAEHUECKON TPYIIIIBL.

5. Ynanserca @AKYJILTET (mpu BeI30Be IecTpyKTOpa) B 0OpaTHOM II0-
pAKe.

6. MeTtoa-utepartop omnpesenseTcs B HeabcTpaKTHBIX KiIaccax-Tpymax Ha
OCHOBE BBIOPAHHBIX 3aIIPOCOB.

Hanpumep, st kiacca IStudentGroup MoxeT ObITh NPEIJIOKEH UTEpa-
Top void TStudentGroup::ForEach(PF action, float parametr);
r1e action — yKas3aTelb Ha (DYHKIHIO, KOTOpas TOJKHA OBITh BBINOJTHEHa IJIA
BceX 00BEKTOB, BKIIOUCHHBIX B IpyIIny (B gaHHoM ciaydae i Becex CTYJIEH-
TOB), parametr-nepenaBaeMasi poleaype TOMOTHUTETbHAS HHPOPMAITHS.

B kauecTBe mepemaBaeMoil MeTOy (PYHKIIMH MOKET OBIThL MpeIoKeHa,
HAIIpUMED, TaKas: BEIBECTH CIHCOK CTYECHTOB, MMEIOIINX PEHTHHT HE HUKE 3a-
JAHHOTO

void MyProc(TObject* p,float rate)

/

if (((TStudent™®)p) ->GetGrade()>=rate) cout<<(((TStudent*)p) -

>GetName()),

}

7. CTyIeHT ompeaessieT MepeJaBaéMyr UTepaTopy (PYHKIIUHA Ha OCHOBE
3aIIPOCOR, KOTOPKIE TOJIKHEI OBITH BHITIOTHEHBI BEI30BOM UTepaTopa. BapuaHTEI
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BAPUAHTHLI 3AITPOCOB

1. UmeHa Bcex JIMI MY:RCKOI'0 (}KEHCKOI'0) 110J1A.

2. UMena cTyIeHTOB YKa3aHHOT'O Kypca.

3. UmeHa 1 JI0OJIZKHOCTH NpenojiaBaresieil YKazaHHO# Kade/phbl.

4. UmeHa cOy:KalIUX cO cTazKeM He MeHee 3aJJaHHOT 0.

5. UmeHa cay:kamux 3aganuoii npodgeccun.

6. Imena pado4ux 3aIaHHOTO Liexa.

7. Amena pado4ux 3ajaHHoii npodeccun.

8. UMeHa CTYIEHTOB, CIABIINX Bce (3aTaHHBII) 3K3aMeHbI HA OTJIHY-
HO (XOpOIIIO0 H OTJIHYHO).

9. UMeHA CTY/IEHTOR, He C/IABHINX Bce (X0TS ObI 0JIHH) 3K3aMeH.

10. Hmena Bcex MOHAPXOB HA 3aJAHHOM KOHTHHEHTe.

11. HaumeHoBaHue Bcex jJeraJieil (y3J/10B), BXOISIIINX B 3aJaAHHBIA
y3eq (MeXaHH3M).

12. HamMeHoOBaHHe BceX KHUT B OHOIHOTeKe (MarasuHe), BbINIeTIIAX
He paHee YKA3AHHOIO I'0JA.

13. HaspaHus Bcex ropojioB 3aJlaHHOI 00J1acTH.

14. HamMeHOBaHHe BceX TOBAPOB B 3aJaHHOM OT/eJle MATra3HHA.

15. KoanvecTBo MYy:KYNH (KeHIIUH).

16. Kotu1ecTBO CTY/IEHTOB HA YKA3aHHOM KYypce.

17. Koin4ecTBO CJIy:RAIINX CO CTAzKeM He MeHee 3aJaHHOI0.

18. KostuvecTBo pabounx 3ajaHHoi npodeccuu.

19. Ko/in4ecTBO HHKEHEPOB B 3aJIaHHOM I0ApA31e/JICHHH.

20. KoanvecTBo TOBapa 3a1aHHOT0 HAUMEHOBAHHSI.

21. KoanvecTBo CTY1€HTOB, ¢IABIINX BCe JK3aMeHbl HA OTJIHYHO.

22. Ko/in4ecTBO CTYI€HTOB, He CAABIINX XOTH ObI OIIH YK3aMeH.

23. KosmvecTBo deraJsieil (V3/10B), BXOJIAIINX B 3aJaHHbIH y3eJa (Me-
XAHHU3M).

24. KonruvecTBo YKa3aHHOTO TPAHCIOPTHOIO CpelCTBA B aBTOMapKe
(HAa aBTOCTOsSIHKe).

25. Koiim4ecTBO Nacca’kupoB BO BceX BArOHAX 3KcHpecca.

26. CymMmapHasi CTOMMOCThL TOBAPA 3aJAHHOI 0 HAUMEHOBAHUA.

27. Cpennnii 62171 32 ceccHio 3aJAHHOTO CTY/IEHTA.

28. Cpeaumnii 62171 10 peAMeTy 1JIsI BCeX CTYIEHTOB.

29. CymMapHoe KOJIH4ecTBO Y4eOHUKOB B OH0/1HOTeKe (MarasuHe).

30. CymMMapHoe KOJTHYeCTRO KUTeleil BceX TOpPooB B 00.1aCTH.

31. CymMapHasi CTOUMOCTEL MPOAYKIIUH 3aJaAHHOT0 HAHMEHOBAHHUA 110
BCeM HAKJIATHBIM.

32. Cpeansis MOIIHOCTL BceX (3aJAHHOIO THIIA) TPAHCHOPTHLIX
CpeACTB B OPraHH3ALNH.

33. Cpennsii MONIHOCTHL BceX JH3elieii, 00CAY:KHBaeMBbIX 3a/JaHHOIT
¢pupmoii.

34. CpenHnii Bec ;KUBOTHBIX 3a/IAHHOT0 BHJIa B 300MapKe.

35. Cpeanee BogousMelleHne BceX NAPYCHUKOB HAa Bepdu (B mopry).



3aganne 4. OBPABOTKA COBBITHMI

OcHoOBHOE coacp:RaHHue DﬂﬁOTbl.
Hanucatsn HHTCPAKTUBHYIO IIPOTpaMMYy, BBIITOIHAIONIYIO KOMAaH/IbI, BBO-
JUMEBIC ITOJIB30BaTe]ieM € KIIaBUaTYPLI.

KpaTtKue Teopernueckne cBeIeHHUs.

O0BLeKTHO-OPHEHTHPOBAHHASL MporpaMMa KaK NporpaMma, yOpap-
JsieMasi COOLITHSIMH.

[Ipu ucnonp3zoBanuu OOII Bce 00BEKTHI ABIAKOTCA B HEKOTOPOM CMEBICIIE
000CO0IEHHBIMU APYT OT Ipyra, U BO3HUKAKT ONpPEICICHHEIE TPYIHOCTH B IIe-
peaaue uHpopmanuu oT o0bekTa K 00bekTy. B OOII 11t nepenaun uadopma-
XA MEKJTY 0OBEKTaMH MCIIOJIb3YETCA MEXAHU3M 00padOTKHU COOBITHIA.

CoObITHS JIyUIIE BCETO IIPEJICTaBUTh ceOe KakK MMaKeThl UH(OPMAIIUU, KO-
TOPBIMH ~ OOMEHHMBAIOTCS  OOBEKTHI M KOTOPBIE  CO3JIal0TCS  OOBEKTHO-
OPUEHTUPOBAHHOM CpeJioif B OTBET HA T€ WIM UHBIE JAEHCTBUS I10Jb30BATEIIS.
HasxaTtre Ha KITaBUIy WIM MaHUTYJISINAS MBIIIBIO TOPOKAAIOT COOBITHE, KOTO-
poe TiepeqiaeTesl Mo IEnovYke OOBEeKTOB, TTOKa He HalaeTcs 0ObeKT, 3HAIOMIHUI,
Kak 00padaTeIBaTh TO cOOBITHE. [[711 TOro 4TOOBI COOBITHE MOTJIO IEpPeaaBaTh-
csl OT 00BEKTA K 00BEKTY, Bce OOBEKTHI MPOTPAMMEI JTOKHEI OBITH 00OhETMHEHEI
B Tpymmy. OTCro/1a cleayeT, YTo MpHUKIaHas IporpaMma JI0DKHA OBITh 00BEK-
TOM-TPYIIIOH, B KOTOPYIO JTOJKHBI OBITh BKIIFOUEHBI BCe OOBEKTHI, UCIIONB3Ye-
MEI€ B IIpOTpaMMe.

Takum oOpa3zoM, 0OBEKTHO-OPUEHTUPOBAHHAS IporpaMma — 3TO Ipo-
rpamma, yipagisemas coObrtussMu. CoObITUS caMu 110 ce0e He IIPOU3BOIAT HU-
KAaKUX JICHCTBUI B porpaMMe, HO B OTBET Ha COOBITHE MOTYT CO3/1aBaThCsA HO-
BbIE OOBEKTHI, MOTU(DUITHPOBATHCS WIH YHUUTOKATHCS CYMIECTRYIONINE, UTO U
IPUBOJIUT K U3MEHEHUIO COCTOSIHUS IPOrpaMMbl. MHBIMU cllOBaMM Bce JEHCT-
BUs TI0 00paboTKe JTAaHHBIX peaTn3ylTCsad 00BEeKTaMU, a COOBITUS UL yIIpaB-
TSAIOT UX padoToOii.

[IpuHIIMN He3aBUCUMOCTH 00padOTKH OT Mpoliecca cO3/1aHus OOBEKTOB
IIPUBOJIUT K IIOSBJICHUIO ABYX MapaljIeIbHBIX IIPOIECCOB B paMKaxX OJHOM mpo-
IpaMMEI: IIpoIecca co3TaHns 00BEKTOR U IIpoliecca 00padOTKN TaHHEIX.

JTO O3HAYAET, YTO JICUCTBUA 110 CO3JAHUIO, HAIIPUMEDP, UHTEPAKTUBHBIX
3JIEMEHTOB MIPOTrPaMMbl (OKOH, MEHIO U IIP.) MOJKHO OCYIIECTBIATH, HE 3a00TsACh
O JEHUCTBUSAX MOJIB30BATEIIA, KOTOPHIE OYIYT CBA3aHBI C HUMH.
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41 H21060p0T_1 MBI MOJKCM pazpaGaTHBaTb qacTH IporpaMMEI, OTBETCTBCH-

HEBIC 34 06pa60TKy JICHCTBUM IIOJIB30BATCIA, HC CBA3BIBAA O3TH YaCTH C CO3dHH-
€M HYKHBIX HHTCPAKTHUBHEIX 3JICMCHTOB.

CoObITHE.

CoObITHE ¢ TOUKH 3peHMA A3bIKa C++ — 3T0 00BEKT, OT/ICJIbLHBIE 110JIA KO-

TOPOro XapakKTEepU3yIOT T€ WM MHBIC CBOMCTBA IepegaBacMoi HH(OpMAIUH,
HaIlpUMep:

struct TEvent

{int what

uniony
MouseEventType mouse;
KevDownEvent keyDown;

MessageEvent message;

.} y

O0bekT TEvent cocTouT U3 AByX uacteil. Ilepas (what) 3amaer tun co-
OBITHSI, ONpeeIONINi UCTOUHHUK JJaHHOTO cOOBITHS. BTopas 3anaet undopma-
MO, IepelaBaeMyro ¢ coObITueM. {1 pa3sHBIX THIIOB COOBITHN COJEpIKAHHE
napopManuu paznnuno. [loxe what MoxeT IpUHUMATEH CAEAYIOMINE 3HAUSHUS:

evNothing — 3To TIycToe cOOBITHE, KOTOPOE 03HAUAET, YTO HUUETO JIEaTh

He Hago. [lomto what pucBauBaeTcs 3HaueHue evNothing, Koraa coObITHE 00-
paboTaHO KaKUM-TH00 0OBEKTOM.

evMouse — coOBITHE OT MBIIIIH.
Co0OBITHE OT MBIIIA MOKET UMETh, HAIPUMeEp, TaKYI0 CTPYKTYPY:
struct MouseEventType
{int buttons;
int doubleClick;
TPoint where;
4
rae  buttons yKasplBaeT HAKATYIO KJIABUIILY;
doubleClick yxa3piBaeT ObLT U TBOWHOI 1MIETIOK;
where yKa3bpIBaeT KOOPIUHATHI MBIIIIH.
evKeyDown — coOBITHE OT KJIaBUATYPHI.
CoOrITHE OT KJIABUATYPBI MOKET UMETh, HATIPUMEP, TAKYIO0 CTPYKTYPY:
struct KeyDownEvent
{union{int keyCode,
union{char charCode,
char scanCode;

,12 ;
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evMessage — coOBITHE-COOOIIIEHNE OT 0OBEKTA.

Jl1st coObITHA OT 00BEKTa (evMessage) 3alatoTcA JIBa apamMeTpa :

command — KOJI KOMaH]Ibl, KOTOPYI HEOOXOMMO BBIIIOJIHUTH IIPH T1OSIB-
JIEHUW JTAHHOTO COOBITHS;

infoPtr — niepeioBaeMasi ¢ coObITUeM (cood1IeHne) nHpopMaus.

struct MessageEvent

{int command,

void infoPtr;

g

MeTtoabl 06paboTKH COOBITHIA.

Crenyromue METOAbl HECOOXOAUMBI Ui OpraHu3aluu oOpadOTKH cOOBI-
TUH (Ha3BaHUA IPOU3BOJIBHEI).

GetEvent — popMupoBanue CoOBITHSA;

Execute peanusyer riaBHbIA MUKIT 00pabOTKM cOOBITHI. OH MOCTOSIHHO
noaydaeT coOpITHE MyTeM BhI3oBa (GetEvent m oOpabaThiBaeT WX ¢ MOMOIIBIO
HandleEvent. DToT Uk 3aBepimaercs, Korja MOCTYITUT COOBITUE «KOHEIT».

HandleEvent — o0Opaborunk coObiTHil. OOpadaThIiBacT Kaxaoe cOOLITHE
HYKHBIM JUJI1 Hero oOpasom. Eciii 00BeKT J1o/KeH o0padaThiBaTh ONpE/IEIeH-
Hoe coOBITHE (coobmieHue), To ero meroq HandleEvent momxen pacrnoszHaBath
3TO COOBITHE U pearupoBaTh Ha HETO JOJDKHBIM 0Opa3zom. CoObITHE MOKET pac-
HI03HABAThLCS, HAIIPUMED, 110 KOJIy KoMaH ibl (110s1e command).

ClearEvent ounmiaer coObITHE, KOrjja oHO 00padoTaHO, YTOOBI OHO HE
o0padarteIBaIOCh Haliee.

O6padoTunk codpiTuii (MeTon HandleEvent).

[ToayunB coOwriTHE (cTpYyKTYpY THIIa TEvent), o0padOTUMK COOBITHI I
ki1acca TDerivedClass oOpaGaTeIBaeT €ro 1o clIeayromei cxeme:

void TDerivedClass::HandleEvent(TEvent& event)
{ //Brr3oB obpabotunka coObITHil 6a30BOTO Kilacca
TBaseClass::handleEvent( event );
1f( event.what == evCommand ) // Eciu o0paborunk coOwITHII Ga30BOTO
KJ1acca //" cobrITHE HE 00paboTall

{

switch( event.message.command )
1
case cmCommand]l:
// ObpaboTka koMauael cmCommandl
// OuncTKa COOBITHSA
ClearEvent( event );
break;
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case cmCommand?2:
// ObpadoTka koMaHapl cmCommand?2

ClearEvent( event );
break;

case cmCommandN:
// ObpadoTka koMan 1kl cmCommandN
ClearEvent( event );
break;

default: // cobriTHe He 0OpaboTaHo

break;

b

15
§

OO0paboTunK cOOBITHI TPYIIIEI BHAUaIe 00padaThiBaeT KOMaH bl TPYIIIIHL,
a 3aTeM, ecli cOOBITHE He 00padoTaHo, IEpPETAET ET0 CBOMM HJIEMEHTAM, BBI3bI-
Basd UX 00pabOTUUKHU COOBITHIA.

void TGroup::HandleEvent(TEvent& event)
{ 1f( event.what = evCommand )
{switch( event.message.command )
// oOpaboTka COOBITHIT 00BEKTa-TPYIIIIBI
default: / coOkiTHE He rpynmoit o6paboTaHo
//MOAYIUTH TOCTYT K TIEPBOMY JIEMEHTY TPYIIIIEI
while((event.what != evNothing)!'!( /* npocMOTpeHBI He Bce 3JICMEHTHI */)
{
//Be13BaTh HandleEvent Tekymiero sinemMeHTa
//MepedTH K CIIe Ty 0IIeMy dIEeMEHTY TPYIIIIEI
}
break;
§
§

MeTtona ClearEvent-ouncTKAa cOOBITHS.
ClearEvent ounmiaer coOwITHe, mpucBauBad momo cvent.What 3HaucHue
evNothing.

I'naBHbI NUKI 00paboTku codbITHii (MeTon Execute)

[maBHBIE 1MKT 00padOTKM coObITHH peanmusyercs B MeToae Execute
TJIaBHOM Tpynnbl-o0beKTa “TIpHKIagHas porpaMMa’ TIo cIeIYIOMEl cxeMe:

int TMyApp::Execute()

{do {endState=0;
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GetEvent(event); //moayunts coObITHE
HandleEvent(event); /o6padoTats coObITHE
if(event.what!=evNothing) //co0rITHE OcTaT0Ch He 00padOTaHO
EventError(event);
§
while(!'Valid());
return endState;
b
Meton HandleEvent nporpammel oOpabatbiBaeT coObITHE “KOHEI pado-
T, BbI3bIBast MeToll EndExec. EndExec usmensier 3naueHue private — mepe-
MeHHoU EndState. 3nauenue 5Toil TlepeMeHHON TpoBepsieT MeTOA—(yHKITHS
Valid, ro3Bpamaromnias 3Hauenue true, ecan “koHerl padboTel”. Takoil HECKOIBKO
CIIOJKHBIN cIIOCO0 3aBepIIeHUA paOOTHI IPOrPaMMEI CBA3aH ¢ TEM, UTO B aKTHB-
HOM COCTOSIHUM MOTYT HaxOJUThCA HECKOIBKO AIIEMEHTOB Tpynmel. Torja me-
ol Valid rpynmel, BEI3BIBasg MeTo/bI Valid cROMX MOM3IEMEHTOR, BO3BPATHUT
true, eciii Bce OHM BO3BpATAT true. ITO TapaHTUPYET, YTO MPOTrpaMMa 3aBEPIIUT
CBOIO padoTYy, Korja 3aBepmiaTr padoTy Bce €€ JIEMEHTHI.
Eciu coObitue octanmoch He 00paOOTaHHBIM, TO BBI3BIBAECTCS METOJ
EventError, koTopas B IpocTelIeM cIydae MOKET [IPOCTO BBIIAThL COOOIIECHHE.

IIpumep 06padboOTKN COOBLITHIA.

PaccMoTpum mipocTefiniii KaabKyIsTOp, BOCTIPUHUMAIONTNIT KOMaH/IBI B
KOMaH/IHO! CTpOKe. 31ech NMPHUBOIUTCS YIPONIEHHBI BapuaHT. BapuaHT, mo
CXeMe KOTOpOTO cie/IyeT BRIMOTHUTE TabopaTopHyto paboTy, IPHUBE/IEH B MPU-
JIOKEeHH.

@dopMaT KOMaHMbL:

3HAK MapaMeTp

3unaku +, — *,/,=, 7, q

[Tapamerp — neoe uuciio

KoHcTaHThI-KOMAaH/IbI:

const int evNothing = 0;

const it evMessage = 100;

const int cmSet=1; //3aHecTn uncIO

const int emGet =2; //mocMOTpeTh 3HAUCHUE

const mt cmAdd = 3; //mo6aBuThL

U T.0.

const int cmQuit= 101; /BrIxon

Kacc-coOrITHE
struct TEvent
{int what
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union{
int evNothing;
union{int command,
inta,}
!

J

_}

O0BbeKT-KAJIbKYJIATOP, padoTalOMMii ¢ HeJbIMA YN CIAMM.
class TInt{
it EndState;
public
nt x;
Int(int x1);
virtual ~Int();
virtual void GetEvent (TEvent &event);
virtual mt Exicute();
virtual void HandleEvent (TEvent& event);
virtual void ClearEvent (TEvent& event);
int Vahid();
void EndExec();
it GetX();
void SetX (int newX);
vold AddY (it Y);

}

PaccMOTpUM BO3MOIKHYIO PeaJId3alii0 OCHOBHBIX METOJIOB.

void TInit::GetEvent(TEvent &event)

{char* Oplnt = “+-*/=7q”; //cTpoKa COOEePKUT KOJIbI OIepaIuii

char s[20]:

char code;

cout<<‘>’;

cin>>s; code = s[1];

if(Test(char code,char*Oplnt) // ®yaknun Test mpoBepseT, BXOAMT JIU
CHMBOIT // code B cTpoky Oplnt

{event.what = evMessage;
swith(code)
{case “+’: event.command=cmAdd;
break;
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case‘q’: event.command = cmQuit;
break:

//BBIIEIUTH BTOPOI mapamMeTp, HNEPEBECTU €ro B TUI Int M NPUCBOUTH

oo A
i
else event.what= evNothing

¥

mt TMyApp::Execute()
{do {endState=0;
GetEvent(event); //moiryunts coObITHE
HandleEvent(event); //oOpabotaTth coObITHE
if(event.what!=evNothing) //coOpITHE OcTaTOCh HE 0OpadbOTaHO
while(!'Valhid());
return endState;

b

void TInt::HandleEvent(TEvent& event)
{

1f( event.what == evMessage)

{

switch( event.message.command )

1

case cmAdd:AddY (event.A);
ClearEvent( event );
break:

case cmQuit:EndExec();
ClearEvent( event );
break;
55
¥
J

mt TInt::Valid();
{ 1if (EndState == 0) return 0;
else return 1;

b

void TInt::ClearEvent(TEvent& event)
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{
Event. what:= evNothing;
§

void TInt::EndExec()
{

EndState= 1;
h

void TInt::AddY (int Y)
{
Xt=Y;
U T.JI.
vold main()
{
TInt MyApp;
MyApp.Execute();
§

INops/10K BbINIOJIHEHHS PAGOTHI.
1. Pa3oOpats mpumep, TpeacTaBIEHHBIN B NpWIOKEHUH. OTBETUTH Ha

CJIELYIOIIUE BOIIPOCHIL:

a) KaKoBa 3JIeCh MEpapXus KJIacCOB?

0) KakoBa 3/1eCch uepapxusi 0ObEKTOB?

B) kak KAJIBKYJIITOPY nepenarorcss apryMeHTHl olepaniiu’ re OHU
xpaHarca? Kakum obdpazoMm monyuaroT K HUM JocTyn yerpoiictBa CJIOXKE-
HIA, BBIMUTAHUA u .40 ?

) KaKk 00pabaThIBarOTCA COOBITHSA TPYTITION?

1) KAKOBEI Bce MapmIpyThl coonrTust TEvent?

¢) kak Bemoanstorcd HandleEvent Bcex kmaccoB?

2. BriOpats rpynmny oOBEKTOB, KOTOPhIE OYAYT 0OpadaThBaTh COOBITHUSA
(?TO HE MOTYT OBITh OOBEKTHI, IPUBE/IEHHBIE B IPUITOKEHUHN ).

3.]la BRIOpaHHOW TPYIIEI OOBEKTOB OMPEICTUTH MEPEUEHb OIEpaIluil,
KOTOPBIE JOJIKHBI BBIIIOTHATHCS I10 KOMAH/IaM I10Ib30BaTelIA.

4.OnpenenuTh BUJI KOMAHTHOM CTPOKHM <KOJ ONepalun><mapaMeTphl>.
Pemnte BOIIpoCHL:

KaK KOJUPYIOTCS ONeparii? KaKue mepelaroTcs napaMeTphl?

5. Onpenenuts Hepapxuro 0OBEKTOB. Eciau HeoOXoaumo, 100aBUTH HO-
BbIe OOBEKTHI (TPYTIIIBI OOBEKTOB).

6. OmpenenuTs uepapxuro KiraccoB. Ecian HeoOXoauMo, T00aBUTH HOBBIE
KJIACCHI.
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7. OnpeniennuTh, Kakoi 00LEeKT B TpOTpaMMe HIpaeT Pollb MpUWIoxkeHUs. B
clIydyae HeoOX0IUMOCTH T00aBUTH B HEepapXuio Ki1accoB Kiacc TApp. Penuts, B
KaKoM KJ1acce OyJIeT MeTojl Execute, OpraHM3yHOIIMI IJIaBHBII LUK 00padoTKu
COOBITHI.

8. OnpenenuTs U peann3oBaTh HEOOXOUMEBIE IS 00padOTKU COOBITHI
MCTO/IBL.

9. HanncaTs ocHOBHYIO (PYHKITHIO (mMain).

MeTtoanueckue VKa3aHHsI.

1. B kauecTBe Ipynmsl, AIs1 KOTOPOU opranu3yercst 00paboTKa coOBITHIA,
BBIOpATh rpymiy u3 3aganus 3.

2. KonnuectBo pasimuHbix 00padaThiBacMbIX KOMAH[ JOJLKHO OBITh HE
MeHee 5.

3. Ompejnenennie KiaaccoB MoMecTUTh B (paiim *.h. Ompenenenne QyHK-
IUI-1IEHOB KJIacca IIOMECTUTH B paiim *.cpp.

4. JIng KOHCTAHT, CBSI3aHHBIX ¢ KOMaHJaMH, MCIOIL30BaTh MHEMOHHUUE-
ckre nMmeHa cm X XXX

IIpno:kenne.

OobekT KAJIBKYIIATOP BhinOnHSAET cloikeHWE, BBIUATAHUE, YMHOMKE-
HHE, JC/ICHUC BCIICCTBCHHBIX YHCEIL.

Hepapxusg 00BLEKTOB.

KAJIbKYJIATOP
[
cxema cxema cxema cxeMa peructp || cymma-
cIIOoKe- BBIUHTA- YMHO- TIeTIeHUS TOp
HUA HUS KEHUS
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B mpumepe npuBeieHBI onpeieeHHsT OCHOBHBIX KJIacCOB M THUIIOB U pea-
JM3alUH TOJBKO HEKOTOPBIX KOMIIOHEHTHBIX (DY HKITHIA.

class TShema;

class TObject //abcmpaxkmuiil kiacc - cmoum 60 21aee uepapxuil Kiaccos
{protected:

TShema™ owner;
public:

10bject(),

~TObject();

virtual void HandleEvent(TEvent&),

virtual void ClearEvent(TEvent&);
&

class TShema.:public TObject // abcmpaxmuas epynna

{protected:

Tltem™ last;

public:

IShemaf(),;

~TShema();

virtual void Insert(TObject™);

virtual void HandleEvent(TEvent&),

I

class TDevice: public TShema // abcmpaxmuoe ycmpoticmeo ynpaeieHus
{protected.:

int EndState,

public:

virtual void GetEvent(TEvent&);

virtual void Execute();

virtual int Valid(),

virtual void EndExec();

7

class TRec: public TObject/ ycmpoiicmeo 015 xpaHeHusa OaHHbIX-pecucmp
{protected.:

float x;

public:

TReg();

~TReg();

float GetX(),

void SetX(float&);

},.

class TCalc : public TDevice //kanokyaamop
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{pritected:

TReg™ sum, // ykazamenv Ha cymmamop
TReg* reg, // ykaszamenw Ha pesucnmp
public:

TCalc(),

void HamdleEvent(TEvent&),

void GetEvent(TEvent&);

void Execute();

float GetSum(); // noayuume 3navenue cymmamopa
void PutSum(float); //3anecmu wucio ¢ cymmamop
voit Help(),

ra

class TAdd : public TObject // cxema cnoxcerusn
{public:

void HandleEvent(TEvent&);

void Add();

P

1Object: :TObject()

{owner=0;}

TShema::TShema()

{last=0;}

TCalc::TCalc()

{TObject™ r;

sum=new TReg,

reg=new IReg;

r=new 1TAdd;

Insert (sum);

// 1 max danee 0.4 6cex cxem

r

TCalc::HandleEvent(TEvent& event)
{if(event.what==evMessage)
switch(event.command)

{emQuit:

EndExec();

ClearEvent(event),

break;

emGet:

cout<<GetSum()<<endl;
ClearEvent(event),

break;

cmSet:
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PutSum(event.A);
ClearEvent(event);

break;

default:
I'Sheme::HandleEvent(event),

Iy

I'Sheme: :HandleEvent(TEvent&event)
{Tltem™ r;

if(event. what==evMassage)
{r=last;

while(event.what!=evNothing&&r!=0)
{r->HandleEvent(event),

r=r->next,}

Yy
TAdd::HandleEvent(TEvent&event)
{if(event.what==evMessage)

switch(event.command)

{emAdd:

//3aHecmil 8 pe2ucmp 4icio
(owner->reg)->SetX(event.A),

//8bl36a1M6 MEMOO CN0MHCEHUS

Add();

ClearEvent(event);

break;

by

TAdd::Add() //6 cymmamop dobasums codeparcumoe pecucmpa

{float a,b;

//ROay4UmMb 3HAYEHUE CYMMAamopa
a=(owner->sum)->GetX();
//ROAVYUMb 3HAYEHUE pecucmpa
b=(owner->reg)->GetX(),
//UBMEeHUMb 3HAYeHUe CYMMamopa
(owner->sum)->SetX(a+b);

/
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3aganne 5. IEPEI'PY3KA OIEPAIIMI

OcHoBHOe cojlep;KaHNe PAOOTEL

OrmpeiesnTh U peain30BaTh Kilace — adCTpaKTHBIN THI JIaHHBIX. Onpe/ie-
JUTh U PEAIM30BATh OIIEpallMy HAJl JIAHHBIMM 3TOro Kiacca. Hammcare M BbI-
noaauTs EasyWin-nporpaMmy IoIHOTO TeCTUPOBAHUS HTOTO KiIacca.

KpaTkne TeoperHyeckne cBe/leHHS.

AbcTpakTHbrii THI 1aHHBIX (AT).

ATJl — TMII TaHHBIX, OIpPENEIAEMBIl TOIBKO Yepe3 Olepally, KOTOpPHIE
MOT'YT BBIIOJIHATECA HaJ COOTBETCTBYHOIIMMM OOBCKTaMU O€30THOCHUTEIBHO K
Cr10cO0y IIPEACTaBICHHS 3TUX O0BEKTOB.

ATJI Bxirouaer B cedsd aOCTpaKIMIO Kak uepe3 mapaMeTpu3alvio, Tak U
yepe3 cHenudpuianyio. AGcTpakius Yepe3 mapaMeTpPH3alHI0 MOXET OBITH
OCYIIECTBICHA TaK K€, KaK U I Ipouedyp ((pYHKIHI); UCIIOIb30BaHUEM IIa-
paMeTpoOB TaM, I'JIE ITO MMEET CMBICI. AOCTpaknus 4epes crennguKannio
JOCTUTAETCH 3@ CUET TOIO, YTO ONEPAIUU MPEJICTABIIAKTCH KaK YacTh THIIA.

Jiisa peanusanuu ATJ[ HeoOXoaumo, BO-IIEPBBIX, BBIOPATH IIpeIcTaBIIe-
HHOE MaMATH 111 0OOBEKTOB M, BO-BTOPHIX, PEAM30BaTh ONEpPAllMM B TEPMHUHAX
BBIOPAHHOI'O 1IPE/ICTABIICHHUA.

[TpumepoM aOCTPaKTHOTO THIIA JTAHHBIX ABIIAETCA Kiace B A3bIKe CH+.

Ileperpy3ka onepanmii.

B03M0OKHOCTh UCIIOIB30BaTh 3HAKU CTaHJAAPTHBIX ONEpaluii JUI 3allucu
BBIPAQ)KEHUI KakK I BCTPOEHHBIX, Tak v Juist AT/

B s3pike C++ 11l meperpy3ku oIepannii UCIoab3yeTes KII0YEBOe CI0BO
operator, ¢ IIOMOIIBIO KOTOPOTO OIpeAelsieTcs cheluanbHas OIlepanus-
¢ynkums (operator function).

dopmat onepanuu-GHyHKINN:
TUT BO3BP 3HAUEHMs operator 3HaK oleparuu (cuerud mapaMeTpoB)
{omepaTopbl Tena (PYHKINU}
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[leperpyska VHapHBIX OIepallnii
e JliobGast ynapnas onepainusi © MoxkeT ObITh OllpeJie/ieHa JIByMsl CIIOCO-
OaMu: MO0 KaK KOMIIOHEHTHas (DYHKIMA Oe3 mapaMeTpoB, TU00 KaK IiIo0aib-

Hasi (BO3MOKHO JIpy:KECTBEHHas) (DYHKIMSI ¢ OJIHUM TapaMmMeTpoM. B nepBom
cyvae BeIpakeHne @ 7 o3HavaeT BHI30B Z.operator @ (), BO BTOpOM — BBI30B
operator ©(Z).

e YHapHBIC OIlEpallly, IIEPErpyKacMble B paMKax OIPEIEIEHHOI O Kiac-
ca, MOTYT IIEPErpyKaThbcs TOJIBKO YEPe3 HECTATUUCCKYH) KOMIIOHEHTHYIO (DYHK-
1o 0e3 mapameTpoB. BEI3bIBaeMbIl 00BEKT Ki1acca aBTOMATHUIECKHA BOCITIPUHH-
MaeTcs Kak Olepani.

e VYHapHBIE OIlepalliy, MEeperpyKacMble BHE 00IacTH KjIacca (Kak IJo-
OanbHbBIE (DYHKITUN), JIOJDKHBI UMETH OJIMH IapaMmeTp Tuna kiacca. [lepeaBae-
MEII U€pe3 3TOT mapaMeTp OOBEKT BOCIIPHHUMAETCS KaK OIEpaH/I.

CunTakcuc:

a) B TIEPBOM clIydae (omucaHue B 00JIaCTH KIacca):

TUAIl BO3BP 3HAUCHUSA Operator 3HaAK OIl€palluu

0) BO BTOpOM clIyuae (OIMCaHUEe BHE 00IaCTH KJ1acca):

TUII BO3Bp 3HAUEHMS operator 3HaK orepanuu(ujeHTuGUKATOp THIIA)

[TpumepsL.
1) class person 2) class person
{ nt age; { int age;
public: public:
void operator++(){ ++age;} friend void operator++(person&);
53 53
void main() void person::operator++(person& ob)
{class person jon; {++ob.age;}
+Hjon; } void main()
{class person jon;
+Hon;§

Ileperpy3ka OMHapHLIX onepanuii

e JlrwbOasa OuHapHas omeparmsa @ MoKeT OBITH OINpee/icHa IBYMS CIIO-
cobamu: OO Kak KOMIIOHEHTHasi (PYHKIUS ¢ OJIHUM lapamMeTpoM, JIM00 Kak
raodanbHasg (BO3MOKHO JIPY’KECTBEHHAsA) (DYHKIMA ¢ IBYM:A IapameTpamu. B
nepBoM ciayuae X®y o3HauaeT BBI30B X.operator®(y), BO BTOpOM — BbI3OB
operator ©(x,y).
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e Omnepanuu, NeperpysKacMple BHYTPH Kjlacca, MOTYT IEperpy’KaTbes
TOJTBKO HECTATUUECKUMH KOMIIOHEHTHBIMU (DYHKITHSMU ¢ TTapaMeTpaMu. BEI3bI-
BaeMbIil OOBEKT KJIacca aBTOMATHYECKH BOCIIPUHUMAeTCs B KaueCTBE IIEPBOIO
oIlepaHa.

° ()HepaHHH_, [ICPLCTPYKACMBIC BHC obacTu KJlacca, JOJIZKHBI HMCTE [Bd
Oorepanjia, OJMH U3 KOTOPEIX JTOJIKCH UMCETE THIT KJI1acca.

IIpumepsl.

1) class personf{...};

class adresbook

{ // comepkuT B KadecTBe KOMIIOHEHTHBIX JaHHBIX MHOKECTBO OOBEKTOR
THIIA //person, MPeACTAaB/LIEMBIX KaK IMHAMHUYECKUI MacCHUB, CIIMCOK MIH
TepPeBO

public:
person& operator[](int); //gZocTyn K 1-My 00BEKTY
IR
person& adresbook : : operator[](int 1) {. . .}
vold main()
{class adresbook persons;
class person record;

record = persons [3];

}

2) class person{...};

class adresbook

{ // cogepKUT B KaUeCTBE KOMIIOHCHTHBIX JaHHBIX MHOKECTBO OOBEKTOB
TUIIA//person, MpeJICTaB/sIEMbIX KaK JTUHAMUUECKUI MAacCHUB, CIIUCOK WU JAEPEBO

public:
friend person& operator| |(const adresbook&,int);//moctyi K 1-My 00bEKTY
53
person& operator[](const adresbook& ob ,int1){. . .}
void main()
{class adresbook persons;
class person record;

record = persons [3];

}
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Ileperpy3ka onepanuy OpUCcBauBaHUs

Onepanus oTaudaeTes TpeMs 0COOEHHOCTAMU:

e oliepalus He HaclIeayeTcs,

e OIlepanus OINpeJIelIeHa [0 YMOTIAHUK [T KajKJIoro Kiacca B KauecT-
BE€ OIIEpalliH MTOPa3PIHOTO KOIMUPOBAHUS 00BEKTa, CTOAMIETO CIpaBa OT 3HAKa
orepanuu, B 00beKT, CTOAIIUIA clIeBa.

e orepanusi MOKET MeperpyxaThess TOJRKO B 00NacTH ompejeTeHus
KJlacca. DTO rapaHTHPYET, 4TO IEPBBIM OIEpPaHIOM Bcerja OyJIeT JeBOHOoIycC-
TUMOE BBIPAKEHHUE.

MdopMat neperpyKeHHON oTepaliii TPUCBaUBaHMUS:

nMA_KJaaccak operator=( uMs_Kjaaccak);

OTMETUM JBE BakKHBIE 0COOCHHOCTH (PYHKIIUU operanor=. Bo-liepBhIX, B
HEH HMCIIONB3YETCA MapaMeTpP-CChUIKA. JTO HEOOXOIMMO I NPEIOTBPAIICHUA
CO3JaHUA KONMU OOBEKTa, IEPElaBacMOro 4epe3 IapaMeTp II0 3HaueHHwo. B
Cllydau CO3JaHUA KOIIUH, OHA YAAISETCA BBI30BOM JIECTPYKTOPA IIPH 3aBepIIe-
Huu padoTel GpyHKIMKM. Ho MecTpyKTop 0cBOOOKIAET paclpe/IeIeHHYI0 MaMsITh,
€lIe HEOOXOOUMYK OOBEKTY, KOTOPBIH fABIAeTcsS aprymeHToMm. Ilapamerp-
CCBLIIKA IIOMOTAET PEIIUTh ATY HPOOJIEMY.

Bo-BTopheIX, (pyHKIMA operator=() Bo3BpamiaeT He 0OBEKT, a CCHUIKY Ha
Hero. CMBICT ATOTO TOT K€, UTO U MPHU HMCHOIH30BAaHUU TMapaMeTpa-CChUIKU.
DyHKIKS BO3BpAIIAET BPEMEHHBIH O0BEKT, KOTOPBIA yAalsieTcs IOcIe 3aBep-
nieHus ee padoThl. ITO 03HAYAET, YTO JUISi BDEMEHHOU NepeMeHHON Oy/IeT BbI-
3BaH JIECTPYKTOP, KOTOPBIII OCBOOOKIAET paclpeleieHHYI0 mamAThk. Ho oHa
HeoOXoauMa 11 IPUCBAMBAHUA 3HAUCHUS 00beKTy. [loaTOMy, yT0OBI HM30€KaTh
CO3JaHUsl BPEMEHHOI'0 00bEKTa, B KAUECTBE BO3BPAIAEMOr0 3HAUYCHUS UCIIOJIb-
3yeTCs CCHIIKA.

Coznanne npuiioxkenunii B Borland C++ 5.02.

e[ [PDOEKTHI U V3IIBI.

IIpoekT — 3T0 (aiii, comepKammii Bce HEOOXOIUMOE I MOCTPOSHUA
KOHEUHOTO TMPOAYKTA: YCTAaHOBICHHBIE MapaMeTphl, HH(POpPMAIUIO O IIEIEROI
cpejie 1 0 BXOJHEIX (aiinax. Maitn mpoekTa uMeeT pacniupenue ide.

TepmuH “y3en” mpuMeHseTca IIA 0003HAUCHUA Pa3IMIHBIX OOBEKTOB,
HAXOJSINUXCS B OKHe mpoekTa. Kaxablil y3el MOKeT 3aBUCETh OT OJHOTO WIH
OOMBITIET0 KOIMYECTBA Y370B. JTO O3HAyYaeT, YTo /10 00pabOTKM TakoTo y37a,
y3IIbI, OT KOTOPBIX OH 3aBUCHT, JIOMKHBEI OBITH ycrenHo oOpaboTanpl. CaMblif
BEPXHUI y3€ll B UEpapXuu Y3JI0B Ha3blBaeTcs Ielbko. MoskHO BHecTH OoJIblie,
yeM 0JIHY IIEJIEBYI0 porpammy B (aiin .ide. PekomeH tyeTcss coXpaHiarh B 0j1-
HOM IIPOEKTe (pailiibl, CBA3aHHEIE IO CMBICTY.
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el [porpaMMa U3 OJIHOIO MOJIYIIA.

1. Eciu umcxonmsblit ¢ailn cyliecrByer, OTKpoHTe €ro, BbIOpaB MEHIO
File|Open. B npotusnoMm ciayuae — menio File|New, komanna Text Edit. Bge-
JIUTE UCXOJHBIA KO B HOBOE OKHO PEIaKropa M coxpaHute B Qailiie, BLIOpaB
MeHto File|Save.

2. AKTHBM3HpYITE JOKAIBFHOE MEHIO PEIAKTOPA, HAKAB IIPABYI0 KHOIKY
Mbllid B cepeaune okHa( mwin Alt+F10) u BeiOepure onmuro Target Expert.
[TosiButcs okno auanora Target Expert.

3. Beibepure 14 Banrei mporpaMMBbl MTOIXOTAINNE TTapaMeTPhl M HaKMHU-
e Ok. HanpuMep, MOKHO IIOCTPOUTH IIPOIpPaMMy KakK CTaHAApTHOE IIPUJIOKE-
nue DOC, kak npwioxenue EasyWin gnga Windows 3.x (16-pa3psaHoe) wiu
tunia Concole st Win32. Pekomenyercs crpouts EasyWin-niporpammy.

4. B mento Debug (otmanka) BeiOepute Run (BrimomHuth). [Iporpamma
OyJIeT OTKOMIMINPOBAHA, OTPETAKTUPOBAHA W BBHITIOJHEHA.

5. JIns yekopeHUst HOBTOPHOM KOMIIMJISALMS B Cllyyac 0OHApPyKEHUs U HUC-
LIPaBJICHUA OIIMOOK PEKOMEHIYETCA YCTAaHOBUTH PEKUM IIPEKOMIIMIALUY U CO-
XpaHeHus: OTKOMITMJIMPOBAHHOTO KOJa 3aroJIOBOYHBIX (paiinoB. Jlmsa sToro B
MeH0 Options|Project|Compiler BriOepute ommuio Precompiled Headers u
yctaHoBuTe (uiakok Generate and use.

o] [POCKTEI M1 MHOTOMOIYJIBHBIE IIPOTPAMMBL.

Ecim 114 co3ganus porpaMMsel UCIIOJIB3YETCA HECKOIBKO UCXOHBIX MO-
TyJIEi, BBI JIOJKHBI OPraHW30BaTh IPOEKT.

JUts opranu3anuy NpoeKTa:

1. B meHwo File|New BreiOepure Project. IloaBurcsa okHo New Target.
10 pacmupennblii BapuanT okna Target Expert.

2. B okne ykaxxute ums npoekra (Project Path and Name), nva u tun
BxogHOTO MONyns (Target Name) u TpeOyemble crienupukanum OHMOIUOTEK
CH++.

3. Beioepure knonky Advanced, yroObl yrounuth npoekt. [losBurces ok-
HO Advanced Options.

4. Eciim mporpamMma He IPUMEHSIET YIIPAaBIEHUE pecypcaMy M He BKIIIOYaA-
¢T B ccOs ¢ait1 .def, BRIKIFOUNTE cCICKTOPHI .r¢ U .def.

5. 3akpoiite okHa Advanced Options u New Target ( kHonkoil OKk).

6. B nmossuBmemcs okne Project ¢ moMompio mpaBoii KHOIKH MBIIIH
YKQKUTE y3€ll, YTOOBI aKTUBU3UPOBATH €10 JIOKAIBLHOE MEHIO. UTOOBI BKIIIOUUT B
MIPOEKT HOBBIE MOJIy/H, BEIOepUTe B MeHI0 om0 Add Node. IlosBurcs okHO
Add to Proect List, koTopoe 1103BOJUT BaM HalTH U yKa3aTh Te (aiijibl, KOTO-
PBIC HY’KHO BKJIFOUUTH B IIPOEKT.

7. 1locime Toro, Kak BBl TOJKJIKOYUIN HOBBIE Y3IIBI, C IIOMOIIBIO TIPaBOM
KHOIIKM MBIIIM YKAKUTE Ha LEJIEBO y3eil. Ternepp, 4ToObI IOCTPOUTH IIPOIPaM-
My, BeiOepute oo Make Node.
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8. Ilocie TOro, Kak Bbl CO3JAIM M COXPAHWIH IIPOEKT, BBl CMOJKEIE B
naneHelnem 3arpyxkath ero B IDE xomannoit Open Project B meHr0 Project.
[Ipu >TOM 3arpykaroTcs Bee CBsI3aHHbIe ¢ HUM (pailnl.

e][ocTpOEHNE HECKONBKHX TEJIEBBIX MOJIYIIEH.

1. B mento_Project Beidepure New Target. [logButes okno nuanora Add
Target.

2. Breqnure UM TeI€BOTO MOAYIIA, yecTaHOBHTE TN Ienu (Standard) u
naxxmute Ok. [Tossutest okno New Target.

3. YcranoBure B okHe New Target tpeOyeMble napaMeTpEI.

4. Ecin HeoOX0IMMO BHOBB CO3JaHHBIN 1I€TIEBOM y3€T CAeIaTh IOy 3/I0M
IPYyroro y3ia, To ¢ IOMOIIBI) JIEBOM KHOIIKK MBIIIH “TIEPEHECHTE V3€l U “‘TIo-
JIOKUATE” €r0 Ha Y3€I1, 0Ly 310M KOTOPOro OH OyJIeT.

5. BBI30BUTE NpaBoil KHOMKON MBINIH JTOKAJIFHOE MEHIO IIEJIEBOTO y3lIa U
Be10epuTe Build Node, 4T0OBI IOCTPOUTH IIPOTPaAMMY.

Yro Takoe EasyWin-nporpamma?

NurerpupoBannas cpena pazpadoTtkn(IDE) BC++5.02 maetr BO3MOXK-
HOCTh CO3[laBaTh CIICLMaJIbHBI BHJ IporpamM, HasbiBaeMblX EasyWin-
IIpOrpaMMaM#, KOTOPBIE BRITIOIHAIOTCSA B MPOCTOM OKHE, HAIIOMUHAIOIIIEM OKHO
Windows. DTo OKHO cOAEp:KHT CTaHAAPTHBIE KHOIKH M IIOJOCHI CKpOJLIepa.
TekcT B okHe BhIBOAUTCH B KoaupoBke Windows, UTo He co3maeT mpodiIeM ¢
KUPUIUTUIEH.

o] lopsanok coznanust EasyWin-riporpaMMsl.

1. 3arpysure IDE BC++5.02.

2. Beibepute mento File.

3. Buibepute komanny New/Project, Bor3biBaromyto okno New Target.

4. Breaute MapiipyT u uMg (aiina npoekTa .ide B 1oje BRoJ/Ia B BepXHeit
vyacty okHa (11ojie Project Path and Name) . Beegennoe ums Oyer noBropeno
B 110J1¢ BBOJA uMeHHU Lein (rosie Target Name), TeM caMbIM UM IPOIPaMMBbl
OyJZIET COOTBETCTBOBaTH UMEHHM IpoekTa. KHonka Brows ciykut s BeiOOpa
KaTajora, coJiep;kamero (aianl mpoeKTa.

5. Beibepute EasyWin|[.exe] B ciucke Target Type.

6. Illenxknute na xknonke Advanced, YToORI BERI3BATh JUAJOTOBOE OKHO
Advanced Options. Beidoepute B HEM IepeKITIOUATENb, IOMEUEHHEIN KaK .CpP
Node. Dtot BEIOOD 3acTaBUT IDLE BeTaBIATH .cpp-y371Bl. DTO IMATOTOBOE OKHO
JIAeT TaKkKe BO3MOKHOCTBH JIOOABIATH WM YAATIATH MOy M .rc¢ H .def. Tak xak
pealbHO OHU HY’KHBI TOJBKO IIPU CO3MaHUM WindowS-IIpUIOKEHUM, a He
EasyWin, ymocToBepbTech, UTO 3TH JIBe KHONKH HE BHIOpAHBL. 3aKpOHTE OKHO
(Ok).

7. Haxxmute OK, uyT00BI cO3/1aTh HOBBINM (paii1 IpoeKTa.
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8. IDE BeiBeneT okno mpoekta Project, B KOTOpOM IMEPEUHCIEHBI V3B
pazinuHbIX HporpaMMm. Korza Bel co3gaete HOBBIM (aill 1poekta, okHO Project
OyZeT coepKarh TOINBKO OQUH Y3€Il.

9. V3ael nporpammel EasyWin cojiepxaT TOTsKO OJUH (aiin — .cpp ¢
TEKCTOM IporpaMMBL. J[BasK/TbI MIEIKHUTE Ha (paitie —.cpp, Ui TOTO YTOOH Ha-
JaTh peJaKTHpOBaHue dToro (aiia.

10. BBemiiTe MCXOMHBIN TEKCT MPOTPAMMBL.

11. OtkoMmmmupyiite nporpammy (F9).

12. UcnpaBbTe OMMUOKA U TOBTOPUTE KOMIIWJIALIUIO.

13. IloBTOpsiiTe NyHKT 12, mOKa KOMIWIALMA HE OYACT BBIIOJIHATHCS 0€3
OIMHOOK.

14. Beinonaure nporpammy (Ctrl+F9).

Ilopsu10K BLINOJIHEHUS] PAGOTDI.

l. Beiopats kmacc AT]/] B COOTBETCTBHAM ¢ BApUAHTOM.

2. OnpelenuTh U peald3oBaTh B KIAacce KOHCTPYKTOPHI, JIECTPYKTOD,
¢yukiuu Input (BBoj ¢ kiaBuarypsl) U Print (BeIBOJ Ha dKpaH), Ieperpy3uTh
OIlepalliio IPUCBAUBAHUA.

3. HanmcaTes mporpamMMy TeCTUpPOBaHUSA Klacca U BBITIOTHUTEH TECTUPOBA-

HHC.

4. HOHOJHHTB OoIfpeIeJ]ICHUE Kilacca 3aJldHHbIMHA ITePeTPYRKEHHBIMHA OTIC-
PatAMHA ( B COOTBCTCTBHH C BapHaHTOM).

5. PeanusoBath >t OIICpanuu. Brimonurte TCCTHUPpOBAHHC.

MeTonuveckne VKasaHH.

1.Kmace ATJ/[ peann3oBars Kak JUHaMHAYeCKUI MaccuB. /114 »TOTO Ompe-
JeJIeHUe KIacca JO0JDKHO UMETH CIIEAVIOIINE M1OJIA:

— yKas3aTelb Ha Ha4alo MACCHBA;

— MAKCHUMAJIBHBIH pa3Mep MacCUBa;

— TEKYILIU pa3Mep MaccuBa.

2. KoHCTpYKTOPHI KiIacca pa3sMENIaloT MacCUB B IIaMATH U yCTaHaBIUBa-
10T €r0 MaKCUMAIBHBINA U TEKYIUI pasmep. /[ 3amanns MakcuMalIbHOTO Mac-
CHBA MCIIOJH30BaTh KOHCTAHTY, OMPEACIIEMYIO BHE KJlacea.

3. UtoO®l y Bac HE BO3HHKAJIO MpoOJIeM, aKKypaTHO paldoTaiiTe ¢ KoH-
CTAaHTHBIMU OOBekTaMu. Hampumep:

®KOHCTPYKTOP KOIIMPOBAHUA CIIEAYET OLIPEACINUTH TaK:

MyClass (const MyClass& ob);
eOIIEPAIUIO IPUCBANBAHUS MIEPETPY3UTH TaK:
MyClass& operator = (const MyClass& ob);
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4. Jlns ypoOerBa peausaluu ollepaluii-pyHKIMI peains3oBaTh B KIacce
private(protected)-pyukuuu, padorarolye HENOCPEACTBEHHO C pealld3alueit
Kiracca. Hampumep, U1 Kiacca MHOKeCTBO 3TO MOTYT OBITh CIHEAYHOIIUE
QyHKITUN:

— BKJIFOUNTH 3JIEMEHT B MHOJKECTBO;

— HAWTHU 3JIEMEHT U BO3BPATUTh €T0 UHIEKC,

— VIAJIUTh 3JIEMEHT,

— OIIPEJIENIUTh, IIPUHAJUICHKHUT JIA JIEMEHT MHOKECTRBY.

VkazaHHble (YHKIMU MCHONB3YIOTCS B peaju3aluud  00IIeT0CTYITHBIX
GyHKIMI-0TIeparnuii (operator).

BAPUAHTHI 3ATAHUN

1. AT]I — mHOXKecTBO ¢ ’neMeHTaMH Tuna char. JlomoaHuTensHO mepe-
I'PY3UTH CIEAYIOIINE ONEPALIAH:

+ — 100aBUTH PJIEMEHT B MHOKecTBO(THIA char + set);

+ — oOneauHenne MHOKECTB;

== — [IPOBEpPKa MHOXKECTB HA PABEHCTRO.

2. AT]J] — MHOxkecTBO ¢ 3neMeHTamMu Thna char. JlonmomaurensHo mepe-
TPY3UTh CIEAYIOIIHNE ONEPaAIUU:

- — VJQJIWUTh JIEMEHT U3 MHOXKecTBa (Tumna set-char);

* — TIepeceueHne MHOKECTB;

< — cpaBHEHHWE MHOKECTB.

3. AT][ — mHOKecTBO ¢ rneMeHTaMu Tuna char. JlomomHuTensHo mepe-
TPY3UTh CIEAYIONHE ONepaIin:

- — YIaJIUTh 3JI€MEHT U3 MHOKecTBa (Tuma set-char);

> — IIpOBEPKa Ha MOJIMHOKECTBO;

I= — npoBepKa MHOKECTB Ha HEPABEHCTRO.
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4. AT]I — muoxectBo ¢ riementamu tuma char. Jlononnurensno nepe-
I'PY3UTH CIEAYIOIIUE OlIEPALAN:
+ — mo0aBUTEL DJIeMEHT B MHOKECTBO (THIa set+char);
* — TepeceueHne MHOKECTR;
mnt()— MOIITHOCTH MHOKECTBA.

5. AT]JI — muoxkecTBO ¢ drmementamu tuna char. Jlonmomnurensno nepe-
IPY3UTH CIEAVIONIUE ONEPALIAN:
() — KOHCTPYKTOP MHOKECTBA (B cTHIIe KOHCTpyKTopa [lackans);
+ — 0ObeIMHEHNE MHOKECTB;
<= — CpaBHEHHE MHOJKECTB .

6. AT]I — MHOKecTBO ¢ 3lleMeHTaMH TUIlla char. JlomonHuTtensHO mepe-
I'PY3UTH CIEAYIOIINE ONECPAITUHN:

> — MIpOBEPKa Ha IpHUHAIISKHOCTR(char 1n set Ilackans);

* — IepeceueHre MHOKECTB;

< — IIpOBEpKa Ha IIOIMHOKECTRO.

7. AT/l — onHOHAIIpaBIICHHBINA CIIMCOK ¢ 311eMeHTaMu Tuma char. /{omo-
HUTEJIBHO IEPETPY3UTH CICAYIOIIHE OTIEPAIIHH:
+ — 00beHNTE crckH (list+list);
-- — YIQJIUTh 3JIEMEHT U3 Hauaja (Tuia --list);
== — MpOBEpPKa Ha PaBEHCTRO.

8. AT][ — onHoHamnpaBIeHHBINA CIICOK ¢ dIemenTaMu Tuma char. /loron-
HUTETHHO TIEPETPY3UTH CIIEAYIONINE OTIepaIlin:
+ — 100aBHUTE >i1eMeHT B Hauago(char+list);
-- — YIaJIMTh 3J€MEHT U3 Hauana(tumna —list);
== — MPOBEpPKa Ha PAaBEHCTRO.

9. AT]] — omHOHAIIpaBJIEHHBIN CIIHCOK ¢ 37IeMeHTaMu Tuia char. /{omo-
HUTETHHO TIEPETPY3UTH CIIETYIONINE OTIeparii:

+ — 100aBUTE dIeMeHT B KoHell (listt+char);

-- — YIQJIUTh IEMEHT U3 KoHIa (Tuia list--);

|= — npoBepKa Ha HEPABEHCTBO.

10. ATJ] — onHOHampaBIEHHBI CIIUCOK ¢ 1eMeHTamMu THlla char. Jlo-

HOJIHUTEIBHO HEPErPY3UTh CIIEIYIONIUE OINEPAllUN:
[] — mocTyn K »JIeMEHTY B 3aJaHHOMN MO3UIINH, HAIIPUMED:
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mt 1; char c;
list L;
c=L[1];
+ — 00BLEIMHUTE JBA CIIMCKA;
== — [IPOBepKa Ha PaBEHCTRO.

11. AJIT — onqnonanmpaBIeHHEINH cNMCOK ¢ dneMeHTaMu Tumna char. [[o-

ITOJIHHUTCIIBHO TIEPETPY3UTEH CIICAYIOIHE OIICpAllUH:

[] — IOCTYII K 37IEMEHTY B 3a/IaHHOI TTO3UITUY, HAIIPHUMED:
mt 1; char ¢;

list L;

c=L[i];

+ — O0BEIUHUTE IBA CIIHCKA;

|= — mpoBepKa Ha HEPABCHCTRO.

12. AJIT — onnonanpaBlIeHHBIA CIMCOK ¢ dieMeHTaMu Tuna char. /[o-

ITOJIHUTCJIBHO IICPEIPY3UTE CIICAYOIINC OIICPAllUH.

1015078

() — yJ1aIuTh 3JeMEHT B 3aJJaHHON TTO3UIIMA, HAIIPHMED :
mt 1;

listL;

L[i];

() — M0OGaBUTE DJIEMEHT B 3aJaHHYIO TTO3UITHIO, HATTPHMED :
mnt 1; char ¢;

list L;

Llc.];

|= — mpoBepKa Ha HEPaBEHCTRO.

13. AJIT — crek. JIOMOIHUTEIBHO NEPETPY3UTH CICIYIOIINE ONEPALIHU:
+ — 100aBUTE AIEMEHT B CTEK;

— — M3BJIETH JIEMEHT W3 CTEKa;

bool()— npoBepka, 1ycToii /1 CTEK.

14. AT — ouepenb. JlonomHUTEIBHO HEPErpy3UTh CICAYIONIHUE OIepa-
+ — 100aBUTE DIIEMEHT;
— — U3BJIEYD DJIEMEHT;

bool() — npoBepka, mycras 11 ouepeb.

15. AJIT — oHOMEpHBIM MacCUB (BEKTOP) BEIICCTBEHHBIX uncen. J[ormolr-

HHUTCJIIBHO IICPEIPY3HUTE CIICAYIOIIHC OIICPAllHH.
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+ — cIIosKeHUE BeKTopoB (af1]+b[1] m1s Beex 1);
[] — mocTyn 1o MHIEKCY,
+ — 106aBUTE YMCIIO K BeKTOpy (doubletvector).

16. AT]I — omHOMEpHBII MaccUB (BEKTOP) BEIIECTBEHHBIX yncel. Jlomon-
HUTEILHO MEPETPY3UTH CASAYIOIINE ONIEPALIUH:

- — BBRIYMTAHUE BEKTOPOB (a[1]-b[1] A Bcex 1);

[] — mocTyn 1o MHJIEKCY;

- — BBIYECTH U3 BeKTOpa uncio (vector-double).

17. AT]] — onHOMEepHBI MaccUB (BEKTOP) BEIICCTBEHHBIX uncel. Jlomoi-
HUTEITLHO MEPETPY3UTH CASAYIONINE OTIEpaTINN:

* — ymHOKEeHHE BEKTOPOB (a[1]*b[1] 1t Beex 1);

[] — tocTyn 110 MHJIEKCY;

* — yMHOKHUTH BEKTOp Ha uncio (vector®double).

18. AT]J[ — ogHOMEpHBIA MacCUB (BEKTOP) BEIICCTBCHHBIX uncel. J[omoi-
HUTEITLHO MEPETPY3UTH CIASAYIONINE OTIEpATINH:

int() — pa3mep BeKTOpa;

() — YCTaHOBUTH HOBBIM pasMep;

- — BBIUECTH U3 BeKTOpa umcio (vector-double);

[] — mocTyn 1o MHJIEKCY;

19. AT][ — olHOMEpHEIII MaccUB (BEKTOP) BEIIECTBEHHBIX uncel. Jlomo-
HUTEILHO MEPETPY3UTH CIEAYIOIINE OTIEPAIIIN:
— TMPUCBOUTH BCEM AIEeMEHTaM BeKTopa 3HaueHue (vector=double);
[] — mocTym o MHAEKCY;
== — [IPOBepKa Ha PaBEHCTRO;
|= — npoBepKa Ha HEPABEHCTRO;

20. ATJI — nByxXMepHBII MaccuB (MaTpulla) BelIECTBEHHbIX uncel. J[o-
MOTHUTEIHHO MEPETPY3UTH CIAEAYIONINE ONEPaITHH:

() — mocryi 110 UHAEKCY,

* — yMHOKEHUE MATPHUII;

* — yMHOKEHHE MaTPUIIBI HAa YUCJIO;

* — yMHOKEHHE THCIa Ha MaTPHITy.

21. ATJI — nByXMepHBIII MacCHUB (MaTpuIla) BeNMlecTBEHHBIX umcel. Jlo-
IIOJTHUTEIBHO MEPETPY3UTh CIEAYIOITHE OIIEPAIIHH:

51



() — IOCTYII IO UHEKCY;
- — Pa3HOCThH MaTPHIL,
- — BBIUECTh W3 MATPHUIIBI YUCIIO,
== — IIpOBEpPKa MaTPUIl Ha PaBEHCTBO.

22. AT/l — IByXMEepHBIH MacCuB (MaTpHUIla) BEIISCTBEHHBIX uHcel. Jlo-
TIOJTHUTEILHO MEPETPY3UTH CJIETYIONINE OTIEPAITHN:

() — TOCTYII MO UHJIEKCY,

= — IIPUCBOMTH BCEM 3JIEMEHTaM MaTpHUIEI 3HaueHUe (matr=double);

+ — CII0KEeHUE MATPHUIL;

+ — CJII0KUTh MaTpUIly ¢ unciiom (matr+double).

23. ATJl — nBYXMepHBIN MaccHWB (MaTpuUIla) BEMIECTBEHHBIX uHcel. [[o-
TIOJTHUTENIEHO MEPETPY3UTH CIIETYIOIIUE OTIEPAITHN:
() — mocTyI o UHEKCY,
== — [IpOBEpPKa MaTPHUIl Ha PABEHCTBO;
++ — TpaHCIIOHUPOBATHL MaTPUILY.
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3aganue 6. IITABJIOHBI ®YHKIIMHA U KJIACCOB

OcHoBHOE€ coaep:raHHue DﬂﬁOTbl.
CO’BI[&TB maoIIoH 3aIaHHOI'O KJIacca M HMCIIOJIB30BaTh €I0o I MdaHHBIX
PA3JIMYHBIX THIIOB.

KpaTkue TeopeTnieckne cBeJleHHUS.

[ITa6a0n pyHKIHU.

[Hlabmon (yHKIUN (MHAUE TTapaMeTpU3UpOBaHHAS (YHKIIUS) OTpeesieT
00wt Habop onepauuil (aaAropuT™M), KoTophle OYIyT HPUMEHAThCA K JIaHHBIM
pa3IUYHBIX TUIOB. IIpu »TOM THUIl AaHHBIX, HaJ KOTOPBIMH (DYHKIHS TOKHA
BBIIIOJIHATEH OIEpalluy, lepeJacTes il B BUJE llapaMeTpa Ha CTaJud KOMIIWIA-
1115058

B C++ napamerpusupoBaHHas (pYHKIUS CO3a€Tcs ¢ OMOIIBIO KIKOYe-
Boro cioBa template. ®opmar madinona GyHKIUNU:

template <class mun_OaHueIX> Mun_60368p 3HAYEHUA
uMA_yHkyui(cnucox napamvempos){meno gyuxkyui)

OcHoBHBIE CBOHCTBA NapaMeTPOB MAa010HA PYHKITHH.

elImena napamerpoB mabdioHa JODKHBL OBITh YHUKAILHBIMU BO BCEM OII-
pe/lefIeHnH madIoHa.

¢CIIMCOK IapaMeTPOB IadI0HA HE MOKET ObITh IIyCThIM.

oB cnucKe napamMeTpoB madIoHa MOKET ObITh HECKOJIBKO 11apaMeTpOB, U
KakI0MY M3 HUX JIODKHO MPEIIECTBOBATE KIIFOUEBOE CIIOBO class.

olIms napameTpa madiIoHAa MMEET BCe IIpaBa MMEHH THIIA B OIPEICIICH-
HOIi m1ab10HOM (DYHKITHH.

eOmnpe/ieneHHas ¢ MOMOIBK MadloHa (QYHKIMS MOKET UMEThH 00
KOJIMUECTBO HElapaMeTPU30BAHHBIX (OpMalIbHBIX IapamMeTpoB. MoxkeT ObITh
HeTlapaMeTPU30BaHHO M BO3BpaIaeMoe (PyHKITMEH 3HaueHHE.

eB criicke mapaMeTpoB MPOTOTHIA MIabI0HAa UMEHA TTapaMeTPOB HE 004-
3aHBI COBIAAAThL ¢ UMEHAMHU TeX K€ IapaMeTPOB B OINpeAeICHUN M1adIoHa.

o] [pu KOHKpETH3AIUU MapaMEeTPU30BaHHON (PYHKITMM HEOOXOUMO, UTO-
Obl 11pU BBI30BE (DYHKUUU THUIIBI (PAaKTHUECKUX 1IAPAMETPOB, COOTBETCTBYIOLIHE
OJMHAKOBO IIapaMeTPU30BaHHBLIM (DOPMAILHBIM IIapaMeTpaM, ObUIH OJUHAKOBBL.
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IITad10H K1acca.

[Tabiion ki1acca (MHAYE IMapaMeTPU30BAHHBIA KJIACC) UCIOIB3YETes ML
IIOCTPOEHUA poJloBoro kimacca. Co3maBasd podoBOM KiIacc, BBl CO3TAeTe IIETI0e
CEMEMCTBO POJCTBEHHBIX KJIaCCOB, KOTOPBIE MOKHO IIPUMEHATH K THOOOMY THUITY
naHHbIX. TakuM 0Opa3oM, TUII JaHHBIX, KOTOPBIM OIIEPUPYET KJIAcC, YKa3blBaeT-
¢ B KauecTBE IapaMeTpa IpH CO3JaHHH OOBEKTa, MPUHAUICKAIIETO K STOMY
K1accy. [logoOHO ToMy, Kak KJIace OIpeIeseT MpaBuia IOCTPOeHUA U popMat
OT/IEJIbHBIX OOBEKTOB, IMa0JIOH Kiacca ompejelsier crocod MOCTpoeHust oT-
JeTRHBIX KIaccoB. B ompeneneHun kaacca, BXOJSINETO B 1Ma0I0H, UM KiTacca
ABIAETCA HE MMEHEM OTJEIBHOro KiIacca, a mapaMeTpPU30BaHHBIM HMEHEM ce-
MeMCTBA KIIACCOB.

O6mas ¢popma 00BIBICHUS TapaMeTPU30BAaHHOTO KiIacca:

template <class mun Ooauwnvix> class ums xinacca { . .. };

OcHoBHbBIe CBOIiCTBA MAGIOHOB KJIACCOB.

eKoMIIOHEHTHBIE (PYHKITUM MapaMETPU30BAHHOTO KIacca aBTOMAaTUIECKU
SIBISIIOTCSI TTapaMeTpU30BaHHBIMU. X He 00s3aTeIbHO 00BSBIATH KaK IapaMeT-
PH30BaHHEIE ¢ TIOMOIIEIO femplate.

oJ[pyxecTBeHHBIE (DYHKIMH, KOTOPBIE OMUCHIBAIOTCA B MapaMeTpU30BaH-
HOM KJIacce, He SBIAIOTCA aBTOMATUYECKH MapaMeTPU30BAHHBIMU (PYHKIIUAMH,
T.c. 0 YMOIYAHUIK TaKUE (PYHKIUU SIBISIOTCS JIPYKECTBEHHBIMH IS BCEX
KJ1aCcCOB, KOTOPBIE OPTaHU3YIOTCS IO JaHHOMY IMIa0I0HY.

eEcmu friend-pyHKIUS COIEPIKUT B CBOEM OIMCAHUM MapaMeTp THUIIa Ia-
PaMETPU30BAHHOTO KJIacca, TO JUI KaXKJI0TO CO3/IaHHOTO 10 JaHHOMY IIa0I0HY
KJlacca uMeeTcst coOcTBeHHas friend-QpyHKIusi.

eB paMKkax mnapaMeTpU30BaHHOTO KjIacca HEIb3s ONPEACTUTh friend-
MadIIOHKI (JIPYKEeCTBEHHBIC TTApAMETPU30BAHHBIE KIIACCHI).

oC 0JIHOI CTOPOHBL, MAOIOHBI MOTYT OBITh HMPOU3BOJIHBIMH (HACIE/10-
BaThCs) KaK OT MAOIOHOB, TAK U OT OOBIMHBIX KJIACCOB, C JIPYTOif CTOPOHBI, OHU
MOTYT HCIOJbh30BaThCA B KauecTBE 0A30BBIX UL IPYIHX IMIa0JIOHOB MM Kiac-
COB.

e[l[abmonrr (pyHKIMH, KOTOpBIE SBISAIOTCS UISHAMH KIACCOB, HETh3S
OIUCHIBATH Kak virtual.

oJloKalbHBIE KJIacchl HE MOTYT COJEpiKaTh IMAaOIOHBI B Ka4eCTBE CBOUX
3JIEMEHTOB.

KoMmmoHeHTHBIE (l)yHKl_[HH mapaMeTpU30BAHHBIX KJIACCOB.

PGEIIIHBEIIIHH KOMITOHEHTHOM (1)yHKIIHI/I nradI0Ha KJjIacca, KOTopad Haxo-
JUTC BHC OIIPCACIICHHA madI0Ha KJIacca, OOJKHa BERIKOYATh AOIIOJIHMTICIBEHO
CJICAYIOIIMC [IBa dJICMCHTA:
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eOmnpeneneHne JO0/DKHO HAUMHAThCA ¢ KIFOUEBOTO CJIOBa femplate, 3a Ko-
TOPBIM CIEeIyeT TAKOM KE CcHucoK napamvempoe munoe B YITIOBBIX CKOOKaX, Ka-
KOM yKa3aH B OlIPE/IC/ICHUH a0I0Ha Kiacca.

®3a umeHeM Kiacca, TPENIIECTBYIOIINM OIlepaliui 00JacTH BHAMMOCTH
(::), JOJDKEH CIIEIOBATh CHUCOK UMEH_napavenpos 1adiloHa.

template<cnucox munos>mun 6036p 3HAYEHUst UMs KIACCA<CRUCOK
UMeH__napamMempos™ : : uMa_@QyHKyuu(cnucox_napamempos){ . . .}

Ilopsi10K BbIOJIHEHUs PAOOThL.

1. Co3znmare madioH 3amaHHOTO Kiaacca. OmpeneInuTs KOHCTPYKTOPHL, JIe-
CTPYKTOP, LEPErPyKEHHYIO OIlEpalMIo IpucBauBanus (=) M omepaluu, 3a-
JAHHBIC B BapHaHTE 3aaHUs.

2. Haniucats nporpamMmy TECTUPOBAHUS, B KOTOPOI MPOBEPSAETCs UCIIOJIb-
30BaHME MIA0JI0OHA ISl CTAHAAPTHBIX TUIIOB JAHHBIX.

3. BEIIOJTHUTE TECTHpPOBAHUE.

4. OnpenenuTh N0JIb30BATEILCKUI Kilace, KOTOPbIA OyJIET UCIIOIb30BaTh-
cs B KauecTBe mapameTpa miabiaoHa. OmpeneauTs B Kilacce HEOOXOIUMBIE
()YHKIIUU U [IeperpyKeHHbIE OlIepaliu.

5. Hanucats nporpaMMy TeCTUPOBAHHUSA, B KOTOPOI IIPOBEPAETC UCIIONb-
30BaHKE MA0JI0HA JUIS TOJIB30BATEILCKOTO THIIA.

6. BBIIOJIHUTE TeCTUPOBAHUE.

MeToanyeckne VKa3aHus.

1. Kimacc AT/l peannsoBaTh Kak JMHAMHIECKUNA MaccHuB. J[JIA 3TOro omnpe-
JelIeHUEe Kiacca JOJDKHO UMETh CIICIYIOIINE TTOJIA:

— yKa3aTellb Ha Hauallo MacCuBa,

— MaKCUMAaJIbHBIA pa3Mep MacCUBa;

— TEKYIIUI pa3Mep MaccHBa.

2. JI1g Boga v BEIBOJIA ONIPEACINTE B Kiacce (PYHKIUU input U print.

3. UToOBI y Bac HE BO3HHKAJIO MpoOJIeM, aKKypaTHO padoTaiiTe ¢ KOH-
CTaHTHBIMU O0ObeKkTaMu. Hanpumep:

®KOHCTPYKTOP KOIIMPOBAHUA CIEAYET ONPEAETIUTE TaK:

My Tmp (const MyTmp& ob);
eOIIEPALIMIO IIPUCBAUBAHUSA IIEPETPY3UTH TaK:
My Tmpé& operator = (const MyTmp& ob);

4. JIna mabaoHOB MHOJKECTB, CHUCKOB, CTEKOB U OUYEpeleil B KauecTBe
CTaH/IAPTHBIX THUIIOB MCIOJB30BATH CHMBOJILHBIC, IICJIBIC M BEIICCTBEHHBIE TH-
161, J[714 [10JIB30BATEIBCKOrO TUIIA B3ATh KJIacc U3 1abopaTopHOIT padboThl Ne 1.

5. Jliist madIoHOB MacCHBOB B KaueCTBE CTaHIAPTHBIX THUIIOB UCIIOJIB30-
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BaTh II€/IbIE M BENIECTBEHHBIE THUNHL. J[JIA MOIB30BATENBCKOTO TUMA B3ATH KIacc
“KOMILTIEKCHOE Yucio” complex.

class complex{

int re; // OettcmeumenvHas yacme
int im; // MHUMas yacmoe
public,

!

// H€O6XOC)ZL-WZ)I(3 (j)ﬂ}’HK?;HZ! u P?Gp@é’pﬂ}’Jf(’GHHblG onepaumf
S y

6. PSEITIHBEHII/IIO nmabdI0Ha CIICAYET PasMECTUTE BMECTE C OIIPCACIICHHUEM B
3aroJIOBOYHOM (l)aﬁ:[e.

7. Ilporpamma co3gaetesd kak EasyWin-npmioxenue B Borland C++5.02.

8. TSCTI/IPOBBHI/IG JOJIZKHO OBITE BRITTOTHEHO JIIs BCCX THIIOB JaHHBIX M
I BCCX onepauHﬁ.

Bapuanrnl 3a1aHuii.

1. Kimacc — oiHOMepHBI MaccHB. [[OMOTHUTENBEHO NEPETPY3UTH CIIETYIO-
M€ OIICpaLUU:

* — YMHOJKEHHE MaCCHBOB;
[] — moeTyn mo uHIEKCY.

2. Kmace — omHomepHbIii MaccuB. [[ONOTHHUTENBRHO NHEpPErpy3UThH Clle-
AYIOLUE Ollepaliu:

mt() — pa3Mep Maccupa;
[] — mocTyn mo UHAEKCY.

3. Knacc — oanomepublii MaccuB. JIONOTHUTENBHO NHEPETPY3UTH Clle-
JYIOTIHE OMEpaIiu:

[| — mocTym mo MHIEKCY;
== — IpoBepKa Ha paBEHCTRBO;

|= — IpoBepKa Ha HEPABEHCTRO.

4. Knacc — MHOKeCTBO set. JIOTIOTHUTENIBHO NEPETPY3UTH CJIEIYIOIINE
oreparuu:

+ — 100aBHUTEL DJIEMEHT B MHOKECTBO (THIa set+item);
+ — 00BbeIMHEHNE MHOKECTB;

*— IMepeccUCHUE MHOKCCTB,

5. Knacc — mHOKkecTBO set. J[OIOJIHUTEIBHO IEPErPy3UTh CJICIYIOLIUE
oIepaluu:

+ — 100aBUTE PJIeMeHT B MHOKECTBO (THMa 1tem + set);
+ — 00BCIMHCHUE MHOKECTB;

—— — IIpOBEPKa MHOKECTB Hd PAaBCHCTBO.
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6. Kimace — muoxkecrBo set. J[ONOMHUTENBHO HEPErPy3UThH CIIETYIONIUE
Ollepalyu:

- — YIAJIUTE IEMEHT U3 MHOKECTRA (THIIAa set-item);
* — mepeceueHre MHOKECTB,

< — CpaBHCHHC MHOXKCCTB.

7. Kmace — muoxkecrBo set. J[ONOMHUTENBHO HEPErPy3UTh CIIETYIONIUE
oTepaIuu:

- — YAQJIWUTH YIEMEHT U3 MHOXKECTBA (TUa set-item);
> — MIpoBepKa Ha MOIMHOKECTRO;

|

— [IPOBEPKa MHOKECTB Ha HCPABCHCTRBO.

8.Kmace — mMHokecTBO set. J[OMOMHUTETRHO TEPETPY3UTH CIIETYIOTHE
oTepaIuu:

+ — 100aBUTE JIEMEHT B MHOJKECTBO (THIIa sett+item);
* — MmepeceveHre MHOKECTR;

nt()— MOIITHOCTE MHOKECTBA.

9. Kmace — mMHOKecTBO set. J[OTIOTHUTENRHO TEPETPY3UTH CIIETYIOTHE
oTepaIuu:

() — KOHCTPYKTOP MHOJKECTBA (B CTHJIE KOHCTPYKTOpPaA 11 MHOKECTBEH-
HOTO THMa B s361ke Pascal);

+ — 00BEIMHEHHE MHOIKCCTB,
<= — CPAaBHCHHEC MHOXKCCTB.

10. Kitacc — MHOKecTBO set. J[ONMOTHUTENBHO HEPErPY3UTh CICAYIOIINE
ollepalyu:

> — IPOBEPKA Ha IPUHAUICKHOCTh (THIIA OIEPALMU IN MHOKECTBEHHOTO
ThIla B s13bIKe Pascal);

*— [IepeCcCUCHUC MHOKCCTB,
< — IIPOBEPKaA Ha IIOJIMHOKECTBO.

11. Kiace — ojHOHanpaBieHHbIM crucok list. JlomonHuTENIBHO neperpy-
3UTH CJIEJIYIOIINE OTICPALIHH:

+ — 100aBUTH P1eMEHT B Havalio (list+item);
-- — YJIAJIUTE DJIEMEHT U3 Havasia (--list);
== — [IpOBEepKa Ha PaBEHCTRO.
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12. Kmace — ogronamnpaBiIeHHBIH cricok list. JlomomauTe bHO meperpy-
3UTH CIEIVIONIME OIEPAllUN:

+ — 1006aBUTEL d7IeMeHT B Havaio (item+list);

-- — YJQJIUTh JIEMEHT U3 Havala (--list);

|= — mpoBepka Ha HEPABEHCTRO.

13. Kimace — ojHoHanpanieHHbli cimcok list. JlononuutenbHo mneperpy-
3UTH CJICAYIOIIME OICPaLUN:

+ — 100aBHUTE dJ1eMeHT B KoHer (listtitem);

-- — YIQJIUTh 3JI€MEHT U3 KoHIIa (Tumna list--);

|= — IIpoBEpKa Ha HEPABEHCTBO.

14. Kimace — ogHOHaNpaBIeHHBIH ¢IUCOK list. J[OMOIHUTEIRHO MHEPETPY-
3UTh CICAYIOIINE ONEPAIUN:

[] — mOCTyI K 27I€MEHTY B 3a/JaHHOM MO3HUITNH, HAIIPUMED:

Type ¢;

mt1;

list L;

c=L[1];

+ — 0OBEIUHUTH JIBA CITUCKA;

== — IIPOBEPKa Ha PAaBEHCTBO.

15. Kimace — ogHOHampariIeHHBIH criucok list. J[omoIHUTEIBHO meperpy-
3UTH CJIEJIYIOIIME OlIEPAIUN:

[] — IOCTYII K 27IEMEHTY B 3aJJaHHOM MO3HUINH, HAIPHMED:

mt1; Type c;

list L;

c=L[1];

+ — OOBEIMHUTH IBA CIIUCKA;

I= — mpoBepKa Ha HEPABEHCTRO.

16. Kitace — ojHoHanparieHHblil ciimcok list. /lononuutenbHo neperpy-
3UTH CIEAYIOIIUE ONEPALIAN:

() — YIQIIUTH DIEMEHT B 3a/IaHHOM MO3UIIMH, HAIIPUMED:

mt 1;

listL;

L(1);

() — 100aBUTH HIIEMEHT B 3aJaHHYIO IMO3UITUIO, HAIPUMED:

mnt 1;
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Lype ¢;

ListL;

L(c,1);

!= — mpoBepKa Ha HEPABEHCTRO.

17. Kimace — crek stack. J[OMOTHUTETRHO NEPETPY3UTH CIEAYIOIINAE OIle-
panuu:
+ — 100aBUTE IEMEHT B CTEK;
-- — U3BJICYD DIIEMEHT U3 CTEKA;
bool() — mpoBepka, TycTOl T CTEK.

18. Knace — ouepens queue. /[OMOTHUTETEHO MEPETPY3UTH CIETYIOIUE
oIepaluu:
+ — 100aBUTL HIIEMEHT;
-- — U3BJICYb JICMEHT;
bool() — nposepka, mycras Ju ouepe/ib.

19. Knace — oanomepHblii MaccuB. J[OMOIHUTENIBHO TIEPETPY3UTH ClIe-
AYIOIINE OIlepalliu:

+ — CII0KCHUE MACCHUBOB;

[] — mocTyT 110 MHIEKCY;

+ — CIIOKUTH DJIEMEHT ¢ MAaCCHBOM.

20. Kmace — oanHomepHBIi MaccHB. J[OTIOMTHHUTENLHO TIEPETPY3UTH clle-
AYIOIINE OIlepaliu:

- — BBIUMTAHUE MACCUBOB;

[] — mocTyn o HHIEKCY,

- — BBIYECTDH U3 MACCHBA DIICMEHT.
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3aganme 7. HIOTOKOBBIE KJIACCBI

OcHOBHOE colep:kaHue PAOOTHI.

Co3/1aHie I10Jb30BATENLCKOIO THIA JIAHHBIX, CO3JIAHUE U COXpPAHEHUE
00BeKTOB 3TOro Tumna B (paiiie, ureHue ux u3 (paitna, yaamrenue u3 (aiina, Kop-
PEKTUPOBKA B (pailiie, co3/laHue I0/Ib30BaATEILCKUX MAaHUITY/IITOPOB.

OcHOBHbIE TECOpEeTHUECCKHUE CBECACHNA.

ITonsiTHe moToka.

[ToToKOBBIE KITacCHl MPEACTABIAKT OOBEKTHO-OPUEHTUPOBAHHBIN BapH-
a’T QyHKIUE ANSI-C. [IoToK JaHHBIX MEKIY UCTOUHHUKOM U IPUEMHUKOM IIpH
3TOM 00J1aJ1aeT CIIElY FOIIMMH CBOMCTBAMM.

— WcTOYHUK WM IPUEMHHK JaHHBIX ONpeerseTcs 00beKTOM IOTOKOBO-
ro Kjacca.

— [ToTOKM HCTIONB3YIOTCSA U1 BBOJA-BBIBOIa BEICOKOTO YPOBHA.

— OOmenpuHsThie cTanaapTHele C-QyHKIIMU BBO/Ia/BBIBOjIA pa3paboTaHbl
KaK (DYHKIIUH ITOTOKOBBIX KJIACCOB, YTOOBI 00JIETIHUTH Nepexol oT C-pyHKIMIA K
C++ ximaccam.

— [ToToKOBBIE KTacCHl AJATCS Ha TPHU IPYIIIHI (MIa0JIOHOB KJIACCOB):

. basic istream, basic ostream — oOmme IOTOKOBBIE KJIAacChl, KOTOPHIE
MOTYT OBITH CBSI3aHBI C JTFOOBIM OY()epHBEIM 00BEKTOM;

. basic ifstream, basic 1ostream — IIOTOKOBBIEC KJIACChI JJISI CUUTHIBAHUS U
3amicH (aitios;

. basic istringstream, basic ostringstream — IIOTOKOBBIE KJIACChI /TSI 00b-
eKTOB-CTPOK.

— Kaxaplit n0oTOKOBBIN Kilace 1ojjiepxkuBaetr OydepHblii 00bEKT, KOTO-
PBIi MIpeOoCTaBIAET NaMATE U [epelaBacMbIX JaHHBIX, a TakkKe BaKHeiIme
(yHKIIUY BBO/1a/BRIBO/Ia HU3KOTO YPOBHSI TSt UX 00pabOTKH.

— ba3oBeiM 1m1a010HOM KIaccoB basic 10S (711 MOTOKOBBIX KJIACCOB) H
basic streambuf (17151 6yepHBIX KiTaccoB) mepearoTes MO JBa MapaMeTpa mrad-
JIOHA:

. nepBrlit mapametp (charT) onpeaenser cMMBOIBHBIN THIL;

« BTOpoH mapameTp (traits) — oOBEKT THMa 10S_traits (malIoH KiIacca), B
KOTOPOM 3aJIaHbl TUII U (DYHKIIUH, clieNU(PUIHBIE JUIS UCIIONIE3YEMOI'0 CUMBOIIb-
HOI'O TUIIA;
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« 1ns tunoB char m wchar t o6pa3oBaHBI COOTBETCTBYIONINE OOBEKTEHI
THIA 105 _traits U HOTOKOBBIE KJIACCHI.

[Tpumep mrabaoHa TOTOKOBOTO KIacca.
template <class charT, class traits = 10s traits <charT>> class
basic_istream: virtual public basic_10s <charT, traits>;

IToTokoBbie KiIacchl B C++.

bubmmoreka notokoBeIX Ki1accoB C++ mocTpoeHa Ha OCHOBE JIBYX 0azo-
BBIX KJIACCOB: i0s U streambuf .

Krnacc streambuf oGecneunBaeT opraHm3alnio U B3aUMOCBA3bL Oy(depon
BBOJIa-BBIBOJIA, PA3MEIAEMBIX B MTAMSTH, ¢ (U3NIECKUMHU yCTpoifcTBaMU BBOIa-
BEIBO/Ia. MeTo/Ibl M JaHHBEIE Kacca streambuf mporpammuct SBHO OOBIUHO He
UCIIOJIB3YET. DTOT KJIace HyJKeH APYIuM Kilaccam OHMOIMOTEKH BBOZA-BBIBOJA.
OH JI0CTYIIEH U MPOTrPaAaMMHUCTY JUUIS CO3/IaHHUSI HOBBIX KJIACCOB HA OCHOBE YK€
CYIIECTBYIOIIUX.

Cxema nepapxmnu

streambuf
(10stream.h)

filebuf strstreambuf conbuf
(fstream.h) (strstream.h) (constream.h)

Kiacc 10s comepkut cpencTBa s (OpMaTHPOBAHHOTO BBOJA-BBIBOJA U
IIPOBEPKU OIHOOK.
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Cxema nepapxun

108
1stream fstreambase strstreambase ostream
ifstream 1strstream 10stream ostrstream ofstream
fstream strstream
Istream  — KJacc BXOJHBIX TOTOKOB;
ostream — KJIAaCC BEIXOIHEIX IIOTOKOB;
lostream — KJacc BBOJIA-BLIBO/IA;

istrstream — KJIacc BXOJHBIX CTPOKOBBIX IMTOTOKOB;
ifstream — Ki1acc BXOIHBIX (paifIOBBIX TOTOKOB | T.1I.

[ToToKOBBIE KJIacChl, UX METOJbl U JIAHHBIE CTAHOBATCS HOCTYIHBIMHU B
IporpaMMe, ecliv B Heé BKIIOUEH HYKHBIN 3ar00BOUHBIH (haiin.

1ostream.h — 714 108, ostream, 1stream.

strstream.h — u1s strstream, 1strstream, ostrstream
— 4 fstream, ifstream, ofstream

fstream.h

Ba3zoBLIe NOTOKM BBOTA-BLIBO/IA.

JI11s1 BBOJIA ¢ MOTOKA UCIIOIB3YIOTCA O0OBEKTRI KjIacca istream, 71 BBIBOJA
B IIOTOK — 0OBEKTHI KJIacca ostream.

B kitacce istream onpeiesIeHbI ClIeAYOMME (PYHKIUN:

o istream& get(char® buffer,int size,char delimiter="\n");

Ota (YHKIUS U3BICKACT CHUMBOJIBI U3 Istream u KonmpyeT ux B Oydep.
Omnepanust npekpamaeTcs npu J0CTIKEHUHM KoHIa ¢aiiia, 1udo npu cKOmupo-
BaHUHU SiZ€ CUMBOJIOB, TH00 MpH 0OHApPYKEHUM YKa3aHHOTO pa3aenuters. CaMm
pa3aenuTenh He KomupyeTres W ocTaeTess B streambuf. TlocmemoBatensHOCTH
IIPOUYUTAHHBEIX CUMBOJIOB BCETA 3aBEPIIACTCS HYICBHIM CUMBOIOM.

e istream& read(char™ buffer,int size);
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He nojyiepxuBaet pasjienurereit, 1 cuntanibie B Oydep cMMBOJIBI HE 3a-
BEPIIAIOTCA HYJIEBBIM CHMBOJIOM.

o istream& getline(char® buffer,int size, char delimiter="\n’);

Pa3gemurens u3BiekaeTcsa U3 MOTOKa, HO B Oy(dep He 3aHOCUTCH. DTO OC-
HOBHasA (DYHKIHS JUTA W3BICUSHUS CTPOK M3 MOoToka. CIMTAaHHBIE CHUMBOJIHI 3a-
BEPIIAIOTCA HYJIEBBIM CHMBOJIOM.

o stream& get(streambuf& s,char delimiter="\n");

KonupyeT mannHele U3 istream B streambuf go Tex mop, moka He oOHapy-
KUT KOHEN (aiila WIM CHUMBOJI-Pa3feINTe/b, KOTOPHIH HE H3BICKAeTCS U3
1stream. B s HyJI€BOI CUMBOJI HE 3alIUCBIBACTCA.

e istream get (char& C);

Uuraetr cumBon u3 istream B C. B ciryuae ommuoku C nnpuHUMaeT 3Have-
Hue OXFF.

o int get();

M3Baekaer u3 istream ouepenHoit cuMBoid. [Ipu oOHapyKeHHH KOHIIA
¢atina Bosppamaer EOF.

o int peek();

Bosepataer ouepeiHONM cUMBOJI K3 1stream, HE U3BJIEKasl €ro U3 istream.

¢ int gcount();

Bo3Bpaliaer KOJIMYECTBO CHUMBOJIOB, CUUTAHHBIX BO BpeMs MOcCJIe/HEN
olepanuu HepOpMaTHPOBAHHOI'O BBOJIA.

e istream& putback(C)

Eciu B obimactu get ob6bekra streambuf ecth cBOOOIHOE IPOCTPAHCTRO,
TO Ty/a rnmomMerniaetcs cumMBoi C.

e istream& 1gnore(int count=1,int target=EOF);

3BI€KaeT CUMBOJI U3 istream, IoKa HE MPOU30MIET CIeayoIIee:

— (pyHKITUS HE U3BJIEUET count CUMBOJIOB;

— He OyJieT 00HapyKeH CUMBOII target;

— He OYJIeT TOCTUTHYTO KOHIIa (paiina.

B kiacce ostream onpeaeieHsl caeAy e GyHKINH:

e ostream& put(char C);

ITomemmaer B ostream cumBour C.

e ostream& write(const char® buffer,int size);

3anuckIBaeT B ostream comaepxuMoe Oydepa. CUMBOIBI KOIUPYIOTCA 110
TEX MOp, II0Ka HE BO3HUKHET OMMOKA WK He OYJET CKOIIMPOBAHO SI1ZE CUMBO-
noB. bydep 3anuceiBaetcsa 6e3 GpopmaTHpoBaHuA. OOpabOTKa HYJIEBBIX CUMBO-
JIOB HUYEM He oTiinuaercst 0T oOpaboTku jipyrux. JlanHas (pyHKIMS OCyIIeCTB-
JsieT 1epejadyy HeoOpadOTaHHBIX JaHHBIX (OMHAPHBIX WM TEKCTOBBIX) B
ostream.
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e ostreamé& flush();
CoOpaceiBaeT Oy(dep streambuf.

JU1d mpsAMOro OCTyIa MCIOIB3VIOTCSA CIEAYIOMNE (PYHKIHUN YCTaHOBKU
HO3UIMU YTEHUS - 3aIIUCH.

llpy urenuu

e istream& seekg(long p);

VYeranaBiuMBaeT ykasareib IIOTOKa get (He IyTaTh ¢ (yHKIUEH) co cMe-
MIEHUEM P OT Havasaa MoToKa.

e istream& seekg(long p,seek dir point);

VYka3piBaeTcs HauaTbHAst TOUKA TIePEMETIIeHHUS.

enum seek dir{beg,curr,end}

[TomoxkuTenpHOE 3HAUECHHE P TIEpeMelaeT yKa3zaTelb get Brepe (K KOHITY
MOTOKA), OTPHUITATEeILHOE 3HAUSHNE P — Ha3aJl (K HaUaTy TOTOKA).

e long tellg();

BospparaeT Tekyriee moIokeHne yKazatens get.

[Ipu 3anucu

eostream& seekp(long p);

[TepememaeT yka3atens put B streambuf Ha mo3unuro p oT Hadana Oydepa
streambuf.

e ostream& seekp(long p,seek dir point);

VYKa3pIBaeT TOUKa OTCUETA.

e long tellp();

Bo3sBparmiaeT Tekylee MoI0KeHIe YKa3aTelsd put.

[TomuMo »TuX QYHKIHI B KJIacce 1stream MeperpykeHa onepanus >>, a B
KJacce ostream <<. Onepanuu << u >> UMEIOT JiBa orepan/jia JleBsIM onepan-
J0M sIBJIeTCs 0OBEKT Kilacca 1stream (ostream), a mpaBbIM — JJaHHOE, TUII KOTO-
pOTO 3aJ1aH B SI3BIKE.

Jl71st Toro 4ToOBRl MCHOIB30BaTh ONEpAlUU << U >> I BCEX CTaHIapT-
HBIX THIIOB JAaHHBIX HCIIOIB3YETCS COOTBETCTBYIOIIEE THCIIO IEPErpyKEHHBIX
GyHKIMI operator<< u operator>>. [Ipu BHIIIOJIHEHUH ONEpallHii BROAAa-BBIBOIA
B 3aBHCHMOCTHU OT THIIA IIPABOTO ONEPaH]Ia BEI3BIBACTCH Ta WIM MHAS NEPETPy-
KeHHast (PyHKIUS operator.

[TotepKuUBarOTCS CAEAYIONTHE THITHI JAHHBIX: TIeble, BEMECTRBEHHEIE,
crpoku (char®). J[is BeIBojia — void™ (Bce ykasaresnu, oTJIMUHbBIE OT char®, aB-
TOMATHIECKU NepeBoaATcA K void™). Ileperpyska omeparuu >> U << He U3Me-
HSIET WX MPHOPHUTETA.

dyHKIMU operator<< m operator>>B0O3Bpallal0T CCHUIKY Ha TOT MOTOKO-
BBIIT OOBEKT, KOTOPHIH yKa3aH cjieBa OT 3HaKa ornepanuu. Takum oOpazom, MOK-
HO ()OpPMUPOBATh “HEIMOYKH ~ OIIEPAIIHA.
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cout << a<<b<<c;

cin >>1>>1>>k;

[Ipu BBOJIE-BEIBOIE MOKHO BEITIOHATE (POpMATHPOBaHHUE TaHHBIX.

YToObI MCIOIBL30BATE ONEPAlMN >> U << ¢ JaHHLIMH ITOIH30BaTEIhCKIX
THUIIOB, ONPEIEIAEMBIX IT0Jb30BaTEIEM, HEOOX0IUMO PACIIUPUTH TEUCTBUAE 3THX
orepanuii, BBeJisi HoBbIe orepanuu-QpyHkiuu. [IepBeIM mapaMeTpom orepanmm-
$yHKIMM 10KHA OBITH CChLUIKA HAa OOBEKT IIOTOKOBOI'O TUITA, BTOPBIM — CChUIKA
UM 00BEKT MOJIL30BATEILCKOTO THUTIA.

B aiine 1ostream.h omnpejeniensl cliiejtytomue oObEKTHI, CBSI3aHHBIE CO
CTaHAAPTHBIMU IIOTOKAMH BBOJIa-BBIBOJIA:

cin — 00BEKT KiIacca Istream, CBSI3aHHBIA CO CTaHIAPTHBIM Oydepusupo-
BaHHBIM BXOJHBIM ITIOTOKOM;

cout — o0OBeKT Kiacca ostream, CBSI3aHHBIM CO CTaHAPTHBIM OyQepusu-
POBaHHBIM BBIXOJIHBIM IIOTOKOM;

cerr — He Oy(epH3MpOBaHHBIN BBIXOJHOM MOTOK IS CcOOOMEeHUs 00
OIINOKAX;

clog — OydepusupoBanHblii BRIXOAHOIT IIOTOK A1 COOOIICHHUA 00 Ommo-
Kax.

dopmaTHpOBaHUE.

Hemocpe/icTReHHOE TIPUMEHEHHWE OTeparuii BBojJa << W BHIBOJA >> K
CTAH/IapPTHBIM MTOTOKaM cout, cin, cerr, clog Jitst JaHHBIX Ga30BBIX TUIIOBR TPUBO-
JUT K UCIOJB30BAHUIO “‘YMaTIMBaeMBIX~ (POPMATOB BHEIIHETO MPEICTaBICHIL
TiepechblTaeMBIX 3HATCHUIA.

dopmate! npeacTaRIeHUA BHIBOIUMON MH(OPMAIUU U MpaBUIa BOCIPU-
SITAS JTAHHBIX TIPU BBOJIC MOTYT OBITH M3MEHECHBI MIPOTPAMMHUCTOM € TTOMOIIIBIO
¢uaroB opmatupoBaHus. ITu (Iaru  yHaACIEOBAHBI BCEMHU ITOTOKaMu U3 Oa-
30BOTO Kiaacca 10s. @Dmarm GpopMaTUpOBaHUS PeaTn30BaHBI B BHJIE OT/CTLHBIX
GUKCUpOoBaHHBIX OWUTOB M XpaHsATcsi B protected KoMIIOHeHTe Kiacca long
x flags. JI;11 mocTyma K HUM HMEIOTCA COOTBETCTRYIOMHE public ¢pyHKIHN.

Kpome ¢aaroB QopmarupoBaHus HCHIOIB3YIOTCA cilaeayronime protected
KOMIIOHEHTHBIE TaHHBIE KJIacca 108:

int x_ width — MuUHMMaIBHAS TUPUHA T10JI BRIBO/IA.

int X_precision — TOUHOCTh MPEACTABICHUS BEIIECTBCHHBIX YnceT (KO-
yecTBO MU(p PoOHOI YacTH) PU BHIBOJIE;

int X_fill — cuMBOI-3aM10,THUTENTH IPU BBIBOJIE, IIPOOET — 110 YMOTUAHUIO.

JIns monyueHus (YCTaHOBKH) 3HAUEHHI THX TOJeil UCTIOMB3YIOTCS Clle-
AYIONIE KOMIOHEHTHBIE (DYHKITUU:

mt width();

int width(int);

mt precision();

int precision(int);
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char fill();

char fill(char);

MaHUDYJIATOPBI.

HecMoTps Ha THOKOCTE U OO0JIBIINE BO3MOKHOCTH VIIpaBIcHHUA (opMaTa-
MU ¢ IIOMOIIbIO KOMIIOHEHTHBIX (DYHKIMI Kilacca 10s, UX IIPUMEHEHHE J10CTa-
TOYHO TpOMO3AKO0. boiiee mnpoctoii criocod W3MEHEHHUs apaMETpoB U (pJIaroB
(opMaTupoBaHus 00ECIIEUNBAKOT MAHUITYISITOPBI.

ManurnyisitopaMy Ha3bIBAKOTCS CHENUaIbHbIe (DYHKIIMH, T103BOJISIONINE
MoauduIUpoBaTh padoTy mnotoka. OCoOEHHOCThL MAaHMIIYJISITOPOB COCTOUT B
TOM, TITO UX MOKHO HMCIIOTR30BaTh B KAUeCTRBE MPABOTO OTEpaH/Ia oreparuy >>
i <<. B kauecTBe 1eBOTO olepaHaa, Kak OOBIUHO, WCIOIB3YETCS TMOTOK
(cCBLIKA HA MOTOK), M UMEHHO Ha TOT MOTOK BO3ICHCTBYET MAHUITYIATOP.

JInga obecneuenus paloThl ¢ MaHMITYIATOpaMH B Kilaccax istream H
ostream UMEIOTC CIISAVIONINE IeperpyKeHHbIe (DYHKIIUM operator.

1stream& operator>>(istream&(* f)( istream&));

ostream& operator<<(ostream&(* f)(ostream&));

[Tpr MCIOJIL30BAHUM MAHUITYJISITOPORB CJIe/yeT BKIIOYMTH 3ar0JIOBOUHBIN
¢aiin <iomanip.h>, B KOTOpOM olpee/IeHbl BCTPOCHHBIE MAHUITY JISITOPBI.

Omnpege/ieHHE M0JIb30BATEILCKUX MAHUITYJISTOPOB.

[Topsiiok co3aHus 10JIB30BATEIBCKOIO MaHHUITYJIATOpA € IMapaMeTpaMHu,
HAIIPUMED JUIS BBIBOJIA, CIIETYIOTIIHIA:

1. Onpenenuth Kiace (my manip) ¢ HOSIMU: ITapaMETPhl MAHUITYJISITOPA,
yKasaTelh Ha (PYHKITHIO THIIA

ostream& (*f)(ostream&,<mapaMeTpsl MAaHUITYIATOPA>);

2. OnpenenuTs KOHCTPYKTOpP 3TOro Kjiaacca (my manip) ¢ MHUIUATN3A-
UM TOJIEH.

3. OnpeaenuTs, B 3TOM KJIacce APYKECTBEHHYIO (DYHKINIO — operator<<.
Ora (yHKIMS B KadeCTBE IIPABOIO apryMEHTa IPUHUMAET OOBEKT Kiacca
my_manip, JIEBOr0 aprymMeHTa (orepasia) IoToOK ostream U BO3BpallacT MOTOK
ostream Kak pe3yibTaT BeiniojaHeHus GpyHkiuun *f. Hampumep,

typedef far ostream&(far *PTF)(ostream&,int,int,char);

class my man {

mt w;int n;char fill;

PTF f;

public:

//KOHCTPYKTOP

my man(PTF F,int W,int N,char FILL):{(F),w(W),n(N),fill(FILL){}

friend ostream& operator<<(ostream&,my man);

y:

ostream& operator<<(ostream& out,my man my)

{return my.f(out,my.w,my.n,my.fill);}
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4. Onpenenutsh (pyaKIuio Tama *f (fmanip), TprHUMAIOIITYTO TTOTOK U Ta-
paMETPHI MAHUITYIATOPA W BO3BPAIMIAIONIYIO MOTOK. JTa (PYHKITHS COOCTREHHO
1 BeINOIHAET popmaTupoBanue. Hampumep,

ostream& fmanip(ostream& s,int w,int n,char fill)

{s.width(w);

s.flags(1o0s::fixed);

s.precision(n);

s fill(fill);

return s}

5. Onpeaenuth coOOCTBEHHO MAHUIYJIATOP (Wp) Kak (PYHKIUIO, IIPUHHU-
MAIOIIYI0 IMapaMeTphl MAHHUIYIATOpa H BO3BpallaloNIyI0 OOBEKT my manip,
noJie f KOTOporo coepKUT yKa3aTelb Ha pyHKIMIo fmanip. Hanpumep,

my_man wp(int w,int n,char fill)

{return my man(fmanip,w,n.fill);}

JI71s co3maHms MOIB30BaTEIBLCKUX MAaHUIYIATOPOR ¢ MapaMeTpaMH MOXK-
HO HCIIOJIL30BAaTh MAKPOCHL, KOTOPHIE cojepxarcs B (paitie <iomanip.h>:

OMANIP(int)

IMANIP(int)

IOMANIP(int)

CocTosiHNe MOTOKA.

Kaxplif 10TOK MMeeT cBA3aHHOE ¢ HUM cocTosiHue. COCTOAHUSA IIOTOKA
OIMUCHIBAIOTCS B KJIacce 108 B BUJIE MEpPEeUUCISHIS enum.

public:

enum 10_state {

goodbit, //met ommubkn 0X00

eofbit,//konen ¢atina 0X01

failbit,//mocieiusist onepanus He BeioHWIAch 0X02

badbit,//monbITka McOIB30BaHUS HEJIOMMyCcTUMOT onteparmu 0X04

hardfail//patamsuas ommodka 0X08

IR

Maaru, omnpeessronme pe3yibTar noclieHel onepauun ¢ 00bEKTOM 108,
cofeprKaTcs B mepeMeHHoit state. IloayunuTs 3HaUEHNE 3TOM epeMeHHO MOKHO
¢ moMoInipo GyHKIUH Int rdstate().

Kpome toro, npoBeputh cOCTOSHUE [IOTOKA MOKHO CIIEAYIOIUMU (DYyHK-
IIASIMU:

it bad(); 1, ecu badbit win hardfail

mt eof(); 1, ecau eofbat

mt fail(); 1, ecmu failbit, badbit mam hardfail
mt good(); 1, eciu goodbit
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Ecim omepanus >> ucnonb3yeTcsd 11 HOBBIX TUIIOB JaHHBIX, TO MpPH €€
MEperpy3Ke HEOOXOUMO IIPEIyCMOTPETH COOTBETCTBYIONINE IPOBEPKH.

@D aii,10BBIIi BBOI-BLIBO/I.

[ToTtoku mas paboTel ¢ QaiiaaMu co3daroTed KaKk OOBEKTHI CISTYHOITNX
KJIacCOB:

ofstream — 3ammuck B aiir,

ifstream — urenne u3 Qaiina;

fstream — uTeHHE/3aIIKCE.

JU1st co3MaHusg TOTOKOB UMEIOTCSA CIEAYIOMNTNE KOHCTPYKTOPHL:

e fstream();

CO3IaeT MOTOK, He MPUCOSANHSI €T0 HI K KaKoMy (paifry.

e fstream(const char® name,int mode,int p=filebuf::openprot);

cO3aeT MOTOK, MPUCOSANHIET ero K (ally ¢ UMEeHEM name, MpeBapu-
TEIBHO OTKPHIB (aiil, ycTaHABIMBAET I HETO PeKUM mode U ypOBEeHB 3alllu-
Tl p. Ecn paitn He cymiecTByeT, To 0H co3maeTcsa. /1 mode=ios::out, eciau
(paiin cymecTByeT, TO €ro pa3Mep Oy/IeT yceueH 10 HyJIs.

(aru pexuMa ompeAcsieHBl B KJacce 108 U UMEHOT CIIEIYIONIUE 3Haue-
HUS:

1N — JUTIS YTEHUS

out — JUIs 3a11MCcH

ate — MHJIEKC IOTOKA IOMENIeH B KoHell (aitina. Urenue OoJjible HE J10-
ITyCTUMO, BBIBO/IHBIE JTaHHEIE 3allMCHIBAIOTCA B KOHEII (paiina;

app — MOTOK OTKPHIT i1 J00aBIeHMUS JaHHBIX B KoHell. HesaBucumo ot
seekp() manHbIe Oy TyT 3aIMCHIBATHCS B KOHEIT;

trunc — yceueHue CymniecTBYIONMIET0 IOTOKA J10 HYJIS;

nocreate-KoMaH/1a OTKPHITUA MOTOKa OyJeT 3aBepIlieHa HeyJdauHo, €CIu
(paiia He cyIecTRyeT;

noreplace-komMaHj1a OTKPBITHS TTOTOKA OyJ/IET 3aBepllieHa Hey/1auHo, eCIu
(paiia cymiecTByeT;

binary-nmoTok OTKphIBaeTCs I JBOUYHOTO OOMEHA.

Eciu mpu co3aHud MOTOKA OH HE MPUCOSANHEH K (ailly, To mpHucoeau-
HUTH CYHIECTBYIOIIUMA MOTOK K (pailiry MOKHO (PyHKIIUEH

void open(const char®* name,int mode,int p=filebuf::openprot);

Oy

void fstreambase::close();
cOpackiBaeT Oydep moToka, OTCOSTMHIET MOTOK OT (aima u 3akphiBaeT (aiin.
OTy (PYHKIUIO HEOOXOIUMO SIBHO BBI3BATh IIPU U3MEHEHUHU PEKUMa padOTHI ¢
IIOTOKOM. ABTOMATUUECKM OHA BBI3BIBACTCS TOJILKO IIPU 3aBEPIICHUU IIPO-
I'PaMMBI.
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Taxkum oOpa3zoM, co3aaTh MOTOK U CBA3aTh €ro ¢ (paillioM MOKHO TpeMms
CIIoco0aMu:

1. Cosmaerest o0pekT filebuf

filebuf tbuft;

O0bekT filebuf cBs3b1BaeTCs ¢ yeTpoiicTBOM ((aiiaom)

tbuf.open(“umsa”,10s::1n);

Co3gaercs IOTOK U cBsi3pIBacTes ¢ filebuf

1stream stream(&tbuf);

2. Co3paetcst 00BeKT fstream (1fstream, ofstream)

fstream stream;

OTkpeIBaeTes aii1, KOTOPHIH cBs3BpIBaeTCs epes filebuf ¢ motokom

stream.open(“uMA”,10s::1n);

3. Co3maetcsa oOBeKT fstream, 0JHOBPEMEHHO OTKpEIBacTCs (paila, KOTo-
PBIif CBA3BIBACTCS C IOTOKOM

fstream stream(“uMs”,108::1n);

Ilops/10K BBINIOJIHEHH I PAOOTHI.

1. Onpenenurs nMoab30BATENILCKAN THI JIAHHBIX (KJIacc). OupeenTs u
pealn30BaTh B HEM KOHCTPYKTOPBI, JECTPYKTOpP, ONEpallii IIPUCBAUBAHUA, BBO-
12 ¥ BBIBOJA JUISI CTAHJAPTHBIX IIOTOKOB.

2. Hammcate mporpammy Ne 1 mid co3maHuss OOBEKTOB IOJIB30Ba-
TEJILCKOI'O KJlacca (BBOJI MCXOHONM MH(OPMAIIUU ¢ KIABUATYPHI C UCIIOJIb30Ba-
HUEM IEPETrPYKCHHOU omepanuu “>>) U COXpaHEHUs UX B IOTOKe (daiiie).
[IpenyeMoTpeTs B TporpaMMe BBIBOJI COOOMIEHUS O KOIMYECTBE COXPAHEHHBIX
O0OBEKTOB U 0 JJIMHE NOTyUYeHHOTo (paiina B OaliTax.

3. BBITOTHUTE TECTUPOBAHUE IIPOTPAMMEBI.

4. Peasnin3oBaTh U1 BBIBOJA B IIOTOK CBOM MaHUIIYJIATOP C IIapaMeTPaMHU.

5. Hammmcats mporpamMmmy Ne 2 11 uTeHUsA 0OBEKTOB U3 IIOTOKA, COXpaHe-
HUSI X B MACCHBE M IIpocMoTpa maccuBa. Jliist mpocMoTpa 00BEKTOB UCHIONIB30-
BaTh NEPErPYKEHHYIO IJIA cout omepalnui << U cBOH MaHUIyJATop. [Ipemy-
CMOTPETH B IPOIPaMME BBIBOJI COOOIIEHUS O KOJIMUECTBE TPOUUTAHHBIX O0BEK-
TOB U OalTOB.

6. BEITIOJIHUTE TIporpaMMy 711 UT€HHS W3 (paiila coXpaHEHHBIX TpeEIbI-
AyLIeH IporpaMMOoii OOBEKTOB U UX IIPOCMOTPA.

7. Hartucats nporpammy Ne 3 Jiy1st Jio0aBiIeHAsT 0OBEKTOB B TTOTOK.

8. Bemmomnure mporpammy, J100aBHB B IIOTOK HECKOJIBKO OOBEKTOB U
MPOCMOTPETH TTOTYUEHHBIH (aiii.

9. Harucats niporpammy Ne 4 jutst yiasieHust oO0beKTOB U3 (haitiia.

10. BeImomHUTE mporpaMMy, yAaldWB W3 MOTOKA HECKOJIBKO OOBEKTOB M
IIPOCMOTPETH IIOJIYUYEHHBIHN (haiii1.

69



11. Hammmcats mporpammy Ne 5 st KOppeKTHUPOBKH (T.€. 3aMEHBI) 3aIlH-
ceil B aiiie.
12. BBIOTHUTE IPOTPaMMy U IIPOCMOTPETH MOTYUEHHBII (paiil.

Metoanyeckne YKa3aHu4.

1. [Iporpammel cozmaetes kak EasyWin-nmpunosxkenue B Borland C++5.02.

[TpoekT HO/DKEH colepKATh 5 UEIEBBIX Y3JI0B (110 YUCIY IIPOTPaMM).

2. B KayecTBe 110JIB30BATEIBCKOIO THUIIA JAHHBIX B3ATh Kllace U3 Jabopa-
TopHoii paboTtel Ne 1. ITons knacca tumna char® 3aMeHuTs Ha char[ienoe].

3. B COBOKyIIHOCTH IpOIrpaMMbl JOJKHBI MCII0JIB30BATh BCE KJIACCHI I10-
TOKOB: istream, ostream, fstream, ifstream, ofstream.

4. Takke B mporpamMMax cielyeT IMoKa3aTh Bce TPH crocoda co3TaHusd
MOTOKA M OTKPBITHS (paiiaa (CM. BBIIIIE).

5. Heo6xoamuMo mpo/IeMOHCTPUPOBATh UTEHUE U3 (paiiia U 3amuck B (aiin
KaK ¢ NoMombio (pyHKIHMI read/write, Tak 1 ¢ IIOMOIILIO TIEPETPYKEHHLIX OIle-
pamuii >> 1 <<,

6. [lonp30BaTeNbCKUI MAHUITYIATOP CO3/TA€TCA ¢ HE MEHEE UEM C JIByMS
napaMeTpaMHu.

7. OnpejielieHUe 110/1b30BaTENLCKOI0 Kilacca coXpaHuTh B h-daiiie.

8. Ompenenenue KOMIOHEHTHBIX (YHKIUN MOJIH30BaTEILCKOTO Kilacca
COXpPaHUThH B cpp-(Paiire.

9. Peann3anuio MaHunyjsitopa coxpaduThb B h-gaiiie.

B kauecTBe mapaMeTpoB MaHUITYIATOPA MOKHO HUCIIONB30BATh:

a) LIMPUHY 110JI1 BBIBOJA;

0) TOYHOCTH BHIBO/IA BEMIECTBEHHBIX UHCEIL,

B) CUMBOJI-3aII0OJTHUTER,

I) c1oco0 BhIPaBHUBAHHUA (K JICBOW WIIM IIPABOM IPAHULIC)

U T.1.

10. B noTok 3ammcath He MeHee 5 00BEKTOB.

11. TTocne 3anucu 06beKTOB B (paiil u 1epe]; YreHueM ux u3 Qaiiia orpe-
JEJIUTh KOJUYECTBO 3allMCAHHBIX OOBEKTOB U BHIBECTH 3Ty UH(OPMALIUIO.

OnpenenuTh KOIMYECTBO 3alMCAHHLIX B (aill 00BEKTOB MOXKHO clle-
OYHOLMM 00pa3oM:

a) cTaTh Ha KoHell (paiina — Qpynkruu seekp(),seekg();

0) onpenemuth pazMep ¢aiina B 6alitax — ¢pyukiuu tellp(),tellg();

B) ONPEJIENTH KOIMUECTBO 3allCAaHHBIX 00BEKTOB - pa3Mep (Qaiina moje-
JUTH Ha pa3Mep O0OBeKTa.

12. HeoOxoaumo TecTUpoBaTh OMMOKHU IIpu pabote ¢ daitmom. /{1 3T0T0
cleMyeT MCIOIh30BaTh MeperpyKeHnble oneparun operator!(),operator void™()
u (pyukrun bad(),good().
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13. TlockoibKy B (paiize MOKET XpaHUThCS J1t000€e, 3apaHee He U3BECTHOE,
KOJIMUECTBO OOBEKTOB, JUISI MX COXPaHEHMsI B mporpamme Ne 2 npu UTCHHH M3
(hailyia UCIOIB30BaTh AMHAMUYIECKHII MaCCHB.

14. Cnenyer onpeneuts GpyHknuto find(), KoTopasd NpUHUMAET 3HAUCHUE
K/IFOUEBOTO I10JIA 00BEKTa M BO3BpalllacT CMENIEHUE 3TOro o0bEKTa OT Hadalla
¢aitiia. BeI3bBaTh 5Ty (QYHKIUIO Iepej ylaleHHeM/U3MeHeHueM OObeKTa B
atime.

15. JIna m3MmeHeHus W yaaldeHUs oObekTa HamucaTh (QpyHKIuM del() u
repl(), KOTopbIM TIepeacTCs CChUIKA Ha MOTOK, CMENICHNE OT Havala (aitia m3-
MEHAEMOM WM yAaaseMoil 3amucH (pe3yasTaT BeI3oBa (pyHKIuHU find), HoBoe
3HAUEHUE U3MEHSIEMOI 3aMHCH.
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3ananmne 8. CTAHJAAPTHASA BUBJIMOTEKA IIABJIOHOB

OcHOBHOE cojlep:kaHue PAOOThL

Hanmucatrs tpu mporpammel ¢ ucnoib3zoBanueM STL. IlepBad u BTopas
[IPOrPaMMBI JIOJDKHBI JIEMOHCTPUPOBATEL padoty ¢ konreitHepamu STL, TpeThs —
HCIIOJIb30BaHKE aaroput™MoB STL.

OcHOBHbIE TeopeTHUYeCKHE CBeIeHHU.

CrannaprHasi oubanorexa madaonos (STL).

STL obecneunBaeT o0MIeTIENIEBRIE, CTAHAAPTHRIE KIACCHl U (PYHKIIUH, KO-
TOpPBIE PEATM3YIOT HauOOJIee MOIYIAPHBIE U MIUPOKO UCIIOIb3YEMbIE aJITOPUT-
MBI U CTPYKTYPbI JIAHHBIX.

STL ctpoutcss Ha ocHOBEe MA0IOHOB KJIACCOB, U MOXTOMY BXOIAIIUE B
HEE AMOPUTMBI M CTPYKTYPhI IPUMEHUMBI IIOYTH KO BCEM THIIAM JIAHHBIX.

CoctaB STL.

Anpo 6uOIMOTEKN 00Pa3yIOT TPU AJIEMEHTA: KOHTeHHepbl, AJIrOPHTMbI
U HTePATOPBIL.

Konreiinepnl (containers) — 310 oObeKThI, IIPE/IHA3HAUCHHBIC UISI XpPaHe-
HUA IPYTUX JIeMEHTOB. Hampumep, BEKTOp, JIMHEHHBIN CIIUCOK, MHOKECTRO.

AcconnaTuBHBbIE KOHTeiiHepbl (associative containers) TO3BOJISIIOT €
IIOMOIIBI0 KIHOUYEH MOTYUUTh OBICTPBIA JOCTYI K XPaHAIIMMCH B HUX 3HAYCHHU-
SIM.

B kaxmoM Ki1acce-KOHTeHepe ompenesieH Hadop (pYHKIMII 11 padoTHI ¢
HuMU. Hampumep, ciucok coepKUT (YHKIIUH I BCTaBKHU, YAAJICHUA U CIIUA-
HUS 3JIEMCHTOB.

AuaroputMmsl (algorithms) BRIOIHAIOT omepanuu Hal cOOEPKAMBIM KOH-
TefiHepa. CylecTBYIOT alrOpPUTMBI JUIsl MHULMAIM3ALMKY, COPTUPOBKHU, IIOUCKA,
3aMEHBI COJIEP/KUMOT0 KOHTEHHEpOB. MHOTHE alITOPUTMEBI TIpeTHA3HAYEHBI I
paboOTHI ¢ TOCIENOBATEILHOCTBIO (sequence), KoTopasi IIpeJIcTaBIsIeT co00M Jiu-
HEWHBIIA CIIMCOK 3JIEMEHTOB BHYTPHU KOHTEHHEPA.

Hrepatops (iterators) — 3To0 0OBEKTHI, KOTOPBIE 110 OTHOMIEHHUIO K KOH-
TelHEepY UTPArOT poiib YKazarelei. OHU MO3BONIAOT MOJIYUUTh JOCTYII K COIEp-
KUMOMY KOHTEHHEpa NPUMEPHO TaK K€, KaK YKa3aTciau HMCIOIb3YHOTCH UL
JOCTYIIa K 3JIECMEHTaM MacCHUBa.

C utepaTtopamMy MOKXHO padoTaTh TakK ke, Kak ¢ ykaszareqasiMu. K HUM
MO>KHO IPUMEHUTHL OLIEpallMy *, MHKpEeMeHTa, JlekpeMeHTa. Tuiiom ureparopa
O0BSABIIAETCS THI iterator, KOTOPHIN OMpeieNieH B pa3INUHBIX KOHTEHEpaX.
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CyIeCTBYET IATH TUIIOB UTEPATOPOB:

1. HrepaTopsl BBoaa (input_iterator) 1OJJEPKUBAIOT OlIEpAllUU PABEH-
CTBa, pa3bIMEHOBAHUS U MHKPEMEHTA.

== |= ¥+ i++, FiH+

CrienuaibHBIM CIIy9aeM UTepaTopa BBOJIA ABIAETCA 1stream iterator.

2. UTtepaTopsl BBIBOAA (output iterator) TmojIepKUBAIOT OTEepaliuu pa-
3IMEHOBAHUSA, TOIYCTUMBIE TOJIBKO € JIEBOI CTOPOHBI IPUCBAUBAHUSA, U HHKpe-
MEHTA.

++H, i++, *i=t, * =t

Crienua bHBIM CITyYaeM UTepaTopa BEIBOJA SBISETCS ostream iterator.

3. OnHoHamnpasJieHHble utepatopsl (forward iterator) nopuep:kuBaroT
BCE Ollepalluy UTEPATOPOB BBOJIA/BLIBO/IA U, KPOME TOT'0, II03BOJLIIOT Oe3 orpa-
HUYEHUA IPUMEHATH IPUCBANBAHIE.
= = R i, R

4. JIBynanpasjieHHble urepatopbl (biderectional iterator) oGiangaror
BceMH cBoiicTBaMu forward-uTepaTopoB, a Takke HMEIOT JIONOJIHHUTEIBHYIO
OIepaIup AeKpeMeHTa (--1, 1--, *1--), UTO MO3BOJIAET UM MPOXOJIUTH KOHTEHHED
B 000X HaMpaBICHUSX.

S. UtepaTophl mpon3BoIbLHOr0 goctyna (random access iterator) o6-
JagaroT BCeMHU cBolicTBamu biderectional-uTepaTopoB, a Takke MOAACPAKUBAIOT
olepalMi CpaBHEHUS U aJIPECHON apu(METUKH, TO €CTh HENOCPe/ICTBEHHBIN
JOCTYTI TIO HH/IEKCY.

1+=n, 10, 1-=n, 1-n, 11-12, 1[n], 11<12, 11<=12, 1112, 11>=12

B STL rakke mnojuiepKuBaroTcss oOpaTHbIe HTepaTopbl (reverse
iterators). OOpaTHBIMM UTE€pATOPAMH MOTYT OBITH JUOO TBYHAIIPaBICHHEIE UTE-
paTopsl, JIMOO UTEPATOPHI IIPOU3BOJIBHOTO JIOCTYIIA, HO MPOXOJIAIIUE MOCIE0-
BaTEeIBHOCTH B 00pPaTHOM HAIIPaBICHUH.

Bno0aBok k kKoHTelHEpaM, aropuTMaM U urepatopaM B STL mogmepxu-
BaeTcs €€ HECKOJIBKO CTaHAAPTHBIX KOMIIOHEHTOB. | TaBHBIMU Cpe/lM HUX SB-
TSIOTCS pacnpeeTUTeTH NAMATH, IPeTUKATHI 1 (PYHKIHU CPABHEHHS.

VY KaxJI0OTo KOHTEelHepa UMeeTcsl ONpe/IeTICHHBIN /71T HETO pacIpeeu-
Tenb namsatu (allocator), KOTOPBIA yIpaBIsieT MPOLECCOM BBIIEIEHUS MTAMITH
JUIA KOHTEMHepa.

[To ymMomuaHuto pacrpeeTuTeeM MaMsATH sBIseTcs 00beKT Kiaacca allo-
cator. MoxHO onpeie/inTh cOOCTBEHHBIN paclpeeIuTeb.

B HekoTOpHIX ajaropuTMax M KOHTEHHEPaX HUCIOJIb3yeTcs (PYHKIHS OCO-
Ooro Tuma, Ha3piBacMas mpeaukaToM. [IpenukaT MOKET OBITH YHAPHBIM U OH-
HapHBIM. Bo3BpalaeMoe 3HaueHHE: UCTUHA JIMOO JIOKb. TOUHBIE YCIIOBUS TIO-
JYYEeHHUS TOr0 WA MHOTO 3HAYCHUS ONPEJC/IAI0TCs IporpaMMucToM. Tuil yHap-
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HbIX IpeaukatoB UnPred, ouHapusix — BinPred. Tum apryMeHTOB cOOTBETCT-
BYET TUIIY XpPaHsIIUXCs B KOHTeHHEpe 0OOBEKTOB.

OmpelelieH CHENUAIbHBI THII OMHAPHOIO IpeauKaTa i CPaBHEHUA
IBYX 31eMeHToB. OH Ha3sbplBaeTcad (YHKIHeii cpaBHeHHsi (comparison
function). dyHKUMA BO3BpAIa€T UCTUHY, €CIU LIEPBBIA 3JI€MEHT MEHBIIE BTO-
poro. Tunom pysknuu apmgercs Tun Comp.

Oco0yto poib B STL urparot 00beKThI-PyHKITHH.

OOBeKThI-PYHKIUM — HTO HK3eMIUIAPBl Kllacca, B KOTOPOM OlIpejielieHa
oneparus «kpyribie ckoOku» (). B psyie ciayuaeB y100HO 3aMeHUTH (PYHKITUIO
Ha 00beKT-(pyHKIHI0. Korma o0bekT-QyHKIINA UCIIOIB3YETCS B KaUeCTBE (PYHK-
11U, TO [UI €€ BBI30Ba UCIIOIb3yeTcs operator ().

Ilpumep 1.

class less{

public:

bool operator()(int x,int y)

{return x<y,}

} ;

3. KiaccbI-koHTeiiHepbl.

B STL onpenenensl 1Ba Tulla KOHTEHHEPOB: IOCIEI0BATEIBHOCTH U aC-
COLIMATHBHLIE.

KnroueBast uies JUIs ¢cTaHIapTHBIX KOHTEHHEPOB 3aKII0YAETCS B TOM, UTO
KOI'JIa 3TO IMPEACTABIIAETCA pa3yMHBIM, OHU JOJIKHBI OBITH JTOTMUECKHU B3aHMMO-
3aMeHsAeMbIMU. 1loiIb30BaTeIb MOKET BBIOMpATh MEK/y HUMH, OCHOBBIBASACH HA
coobpaxkeHnAX (PPEKTUBHOCTH U MOTPEOHOCTH B CHEINUATH3UPOBAHHBIX OIle-
pammax. Hanpumep, ecan gacto TpedyeTesd MOUCK MO KUY, MOKHO BOCIIOJIb-
30BaThCAd Map (accOUMaTUBHBIM MaccUBOM). C Ipyroil CTOPOHEI, €CIH IIpeod-
JTajaroT OTepariy, XapaKTepHBIE /I CIUCKOB, MOKHO BOCIIOJIB30BaThCA KOH-
TeiiHepoM list. Eciin nodaBieHne 1 yaaleHHe 3JIEMEHTOB 4acTO IIPOU3BOIUTC B
KOHIBI KOHTEHHepa, clleqyeT HoAyMaTh 00 HCIOJIL30BAHMM OYCPEIH (ueue,
ouepenn ¢ AByMs kKonnamu deque, cteka stack. [lo ymomuanuio mojin3oBaTenb
JOJKEH MCIOJIb30BaTh vector; OH pealin30BaH, YTOOBI XOpOIIo padoTaThk JUIA
CaMOro IIHUPOKOI0 JUalia3oHa 3aj1ayu.

Wnest oOpanienus ¢ pa3IiuHbIME BUJAMU KOHTEHHEPOB U, B 00IIEM CITy-
Yae, CO BCeMH BUJAMU HUCTOYHUKOB MH(OPMALMH — YHA(DHUIIMPOBAHHBIM CIIOCO-
OoM BelleT K IOHSATHIO 0000IIeHHOI0 nporpaMMupoBaHusi. [l 1noyiepxku
ytoid uaeu STL comepKUT MHOKECTBO 0OOOIIEHHBIX aITOPUTMOB. laKue airo-
PUTMBI U30aBIAKT IIPOrpaMMHUCTa OT HEOOXOIUMOCTH 3HATh IOJPOOHOCTH OT-
Te/IbHBIX KOHTEHHEPOB.

B STL onpenenens crneayronue Kiacchl-KOHTEHHEPHI (B YTVIOBBIX CKOO-
KaxX yKa3aHbl 3aT0JI0BOUHBIE (palifbl, T/Ie OMpeIeIeHbl ATH KIacChl):
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bitset MHOKeCTBO OuTOB <bitset.h>

vector TUHAMHUIECKHIT MaccHUB <vector.h>

list JTUHEHHEINA criicok <list.h>

deque JABYCTOPOHHSA ouepeas <deque.h>

stack cTek <stack h>

queue ouepeib <queue.h>

priority queue odepeanr c MPHOPHUTETOM <queue.h>

map ACCOIIMATUBHEIN CIHMCOK U XpaHCHUS Map KoY / 3Ha-
YeHHE, IJI€ C KaKIbIM KIFOUOM CBSI3aHO OHO 3HaYeHHe <map.h>

multimap C KaX/IBIM KIIIOUOM CBS3aHO JIBa WJIM 00JIeC 3HAYCHUN
<map.h>

set MHOJKECTBO <set.h>

multiset MHOKECTBO, B KOTOPOM KaX/bIif AI€MEHT He o00s3a-

Te/IBHO YHUKAJIEH <set.h>

O630p onepanmii

Tune
value type TUII DJIEMEHTA
allocator_type Tun pacnpenenurelnns namsTiu
size_type THI UHJIEKCOB, CUETUNKA HIIEMEHTOB | T.]I.
iterator BegeT cebs Kak value type™®
reverse_iterator IpocmMarpuBacT KOHTEHHEp B 00paTHOM IMOPSIKE
reference BeleT cedd Kak value type&
key_type TUII KIF0Ua (TOJIBKO 71 aCCOIIMAaTUBHBIX KOHTEIHEPOB)
key compare TUII KPUTEPHUs CPAaBHEHHUS (TOJIBKO U1 aCCOLUMATUBHBIX KOH-
TEHHEPOB)
mapped_type  TUII 0TOOpaKE€HHOI'O 3HAUEHUsA
HrepaTopsl
begin() YKa3bIBAET HA TIEPBBII AIIEMEHT
end() YKa3bIBa€T Ha 3JIEMEHT, CIEAYIOIINH 3a OCIEIHUM
rbegin() yKa3bIBacT Ha IIEPBBIA 2JIEMEHT B 0OpaTHOM IOCIEI0BATEIIb-
HOCTH
rend() VKa3bIBaCT Ha 3JIEMCHT, CICAYIONIUI 3a IIOCICIHUM B 00Opat-

HOHI IIOCJIEIOBATECILHOCTH
JIoCTVII K HIeMeHTaM

front() CCBUIKA Ha IEPBBIM 3JIEMEHT
back() CCBUIKA Ha IOCIICIHUMI PJIEMEHT
operator[](1) JTOCTYII TI0 UHJEKCY O€3 MPOBEPKHU
at(1) JIOCTYII IO UHJEKCY C IIPOBEPKOI
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BKIroUeHHE 2I1€MEHTOB

insert(p,x) no0aBJIeHHE X MEPEJ] DJIEMEHTOM, Ha KOTOPBIA YKa3bIBAET P
insert(p,n.x) no0aBIeHre n KOMUHA X Epe p

insert(p,first last) noGarienue rnemeHToB u3 [first:last] mepen p
push_back(x) n00aBJICHUE X B KOHEI

push_front(x) 100aBIIEHUE HOBOTO TIEPBOTO MIEMEHTA (TOJBKO JUISI CIUCKOB
U ouepeJien ¢ IBYMS KOHITAMMN)
VY 1ajieHue 2JIEMCHTOB

pop_back() YIAAIECHHUE MOCIEIHETO YJIEMEHTA
pop_front() yIaJ€HUe  MEepPBOr0O HJIEMEHTa (TOJIBKO [T CIIMCKOB U
ouepenen ¢ AByMs KOHIIaMU)
erase(p) yAQIIEHUE JIEMEHTA B IIO3ULIUU P
erase(first,last)  ymazenue >a1emeHTOB U3 [first:last]
clear() yIAJIEHUE BCEX JIEMEHTOB

Jlpyrue onepainu
size() YUCIIO AIEMEHTOR
empty() KOHTeHHED Iy cT?
capacity() NaMSITh, BBIJIEJIEHHAS [10]I BEKTOP (TOJBKO JIJISI BEKTOPOB)
reserve(n) BBIJIEISIET TIAMSITE JUIsT KOHTEHHEpa TO/1 N AJIEMEHTOB
resize(n) U3MEHAET pa3Mep KOHTeilHepa (TOIBKO JUId  BEKTOPOB,
CIIMCKOB M OUY€pe/ieid ¢ JIByMSI KOHIIAMHU)
swap(x) O0OMEH MecTaMM JIByX KOHTEHHEPOB
==, =< OIlepaI CpaBHEHUA

Onepanuy NpUcBavBaHUs
operator=(x) KOHTEWHepy MpUCBanBaIOTCS 3JIEMEHTH KOHTelHepa X
assign(n,x) IIPUCBAaNBAaHNE KOHTEMHEPY N KOMUM 3IEMEHTOB X (HE I

acCOIMATUBHBIX KOHTEMHEPORB)

assign(first,last)  mpucBamBaHWe HTEMEHTOB U3 Auana3zoHa [first:last]
AccolaTHBHBIE ONIEpaITIH

operator[](k) JOCTYII K 2JIEMEHTY ¢ KitouoM k

find(k) HAXOJ/IAT UIEMEHT C KIIF0UoM k

lower bound(k) HaxoaWUT mepBEIi TEMEHT ¢ KITOUOM k

upper_bound(k) HaxoIUT EPBBI IEMEHT ¢ KIIFOUOM, GosbiuM k

equal range(k)  naxomut lower bound (HuwxHIOI rpanuiy) u upper bound

(BEpXHIOIO TPAHUITY ) IEMEHTOB ¢ KIro4uoM k

KonTteiinepa vector-BekTop.

Bekrtop vector B STL onpeznenen kak TMHAMHUUECKUNH MacCHB ¢ JOCTYTIOM
K €T0 3JIeMEHTaM 110 UHIEKCY.

template<class T,class Allocator=allocator<I1>>class std.:vector{...},
rae 7' — T mpeTHa3HAUCHHBIX [T XPaHEHUS TAHHBIX.
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Allocator 3aiaet pactpe/eIUTeTs MaMATH, KOTOPBI MO YMOIUaHUIO SBISIETCS
CTaHIAPTHBIM.

B Kkmacce vector onpeiesIeHl ClIeIyOMIe KOHCTPYKTOPHI:
explicit vector(const Allocator& a=Allocator());
explicit vector(size type umucio, const T&3mauenue= T(), const Allocator&a=
=Allocator()):
vector(const vector<T,Allocator>&00LeKT);
template<class Inlter>vector(Inlter Hauyaio, Inlter konen, const Allocator&a=
=Allocator());

[Teprast popma rpejcTaBisieT co60i KOHCTPYKTOP IIYCTOTO BEKTOPA.

Bo BTOpOii hopMe KOHCTPYKTOpa BEKTOPa YHCIIO 3JICMECHTOB — 3TO YHCIIO,
a KaXJIBIH HJIeMEeHT paBeH 3HaueHUio 3HaueHwe. [lapameTp 3HaUeHHE MOKET
OBITH 3HAUEHHEM T10 YMOTIAHUIO.

Tpetbs popMa KOHCTPYKTOpa BEKTOP — 3TO KOHCTPYKTOP KOIIUPOBAHUS.

UetBepTas GpopMa — 3TO KOHCTPYKTOP BEKTOpa, COAEPsKaIIETo AUaIa3oH
3JIEMEHTOB, 3aJJaHHBII UTEpATOPaMU HAYaJI0 U KOHEI.

[Ipumep 2.
vector<int> a,
vector<double> x(5);
vector<char> c(5,’*’);
vector<int> b(a), //b=a

Jlna moOoro o0beKTa, KOTOPBIM OyJIEeT XpaHUThCA B BEKTOPE, JOJLKEH
OBITH OIpelIeNIeH KOHCTPYKTOP II0 yMomuaHurw. Kpome Toro, mid oObeKTa
TOTKHBI OBITH OTIPE/IEICHBI OIEPATOPRI < H ==.

JI1st kmacca BeKTOp ompejiesIeHbl ClIeyIOTINE ONepaTophl CPaBHEHUS:

== < <=, = > >=
Kpowme sToro, 11 Kiiacca vector onpeiesieTes oleparop uHaekcea [].

« HoBbIC 371 MEHTBI MOT'YT BKIFOUATHCS € IIOMOIIBIO (D)YHKIIHIA
insert(), push_back(), resize(), assign().

«  CymecTBYIOMINE JIEMCHTE MOTYT YAAIATHCH C IOMOIIBIO (yHKITUIH
erase(), pop back(), resize(), clear().

. JlocTynm K OTAEIBLHBIM AJIEMEHTaM OCYIIECTBISETCS ¢ MIOMOIIBIO UTEpaTo-
POB
begin(), end(), rbegin(), rend(),

. ManunyimMpoBanue KOHTEHHEPOM, COPTUPOBKA, IIOUCK B HEM M TOMY I10-
100HOE BO3MOJKHO C IIOMOIIBIO ITI0OAIBHBIX (DYHKIMI (aiiza — 3aroioBka <al-
gorithm.h>.

[Ipumep 3.
tinclude<iostream.h>
tinclude<vector.h>
using namespace std,
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void main()

{vector<int>v;

inti;
for(i=0;i<10;i++)v.push_back(i),
cout<<"“size="<<v.size()<<“In"’;
Jor(i=0,i<10;i++)cout<<v[i] << ",
cout<<endl;

Jor(i=0;i<10;i++)v[i]=v[i] +v[i];
Jor(i=0;i<v.size();it++)cout<<v[i] <<" 7;
cout<<endl;

/

[Ipumep 4. JlocTyIl K BEKTOPY YEPE3 UTEPATOD.

tinclude<iostream.h>
tinclude<vector.h>

using namespace std,

void main()

{vector<int> v;

mmti;
for(i=0;i<10;i++)v.push_back(i),
cout<<"‘size="<<v.size()<<“\n";
vector<int>:::terator p=v.begin(),
while(p!=v.end())

{cout<< >:‘p<< ” “'erJr)'}

/
[Ipumep 5. BeTaBka 1 yiajgeHUe YJIEMCHTOB.
#include<iostream.h>
#include<vector.h>
using namespace std,
void main()
{vector<int>v(5,1);
mti;
//661600
for(i=0;i<5;i++)cout<<v[i]<<" 7,
cout<<endl;
vector<int>::iterator p=v.begin();
pt=2;
/fecmasume 10 2nemenmos co sHavenuem 9
v.ansert(p,10,9);
/661600
p=v.begin();
while(p!=v.end())
{cout<<Fp<<” “p+4)
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/yoanums 6cmaegiieHHble 1eMeHnbl
p=v.begin();

=2

v.erase(p,pt10);

/661600

p=v.begin();

while(p!=v.end())

{c()uf< < *p< <" “,'p—i- +,‘_}

.}

[IpuMep 6. BekTop coaep:KUT 00HEKTRI I0JH30BATEILCKOI0 Kacca.
thinclude<iostream.h>
tinclude<vector.h>
tinclude "student.h”
using namespace std.;
void main()

{vector<STUDENT> v(3);

inti;
v[0]=STUDENT(“Heanos”,45.9);
v[1]=STUDENT(“IIlempos”,30.4),
v[0]=STUDENT(“Cudopog”,55.6),
/661600

Jor(i=0,i<3;i++)cout <<v[i]<<" 7;
cout<<endl;

/

AcconmaTHBHbIEe KOHTeiiHepbl (MACCUBBI).

AccolMaTUBHBI MaccHB COJEPKUT Taphl 3HaAUeHWH. 3Has OHO 3HaUe-
HUE, Ha3bIBaeMoe KI4oM (key), MBI MOKEM MOJIYUUTh JIOCTYII K JIPYTOMY, Ha-
3RIBAEMOMY 0TOOpaskeHHBIM 3HadeHneM (mapped value).

AccolMaTUBHEIN MacCUB MOKHO TIPEJICTAaBUThL KaK MAaccHB, JUISI KOTOPOTO
UH/IEKC He 00s13aTeIbHO JTOKeH UMETh 11eTOUNCIEHHBIN THIT:

V& operator| |(const K&) Bo3BpamiaeT cChUIKY Ha V, COOTBETCTBYROIIMIA K.

AccolMaTUBHBIE KOHTEHHEPHI — 3TO 0000IIEHNE IOHATUSA aCCOIUaTUBHO-
I'0 MaccuBa.

AccOIMaTUBHBIN KOHTEIHEP MAap — 3TO MOCJIEI0OBATEIBHOCTD Iap (K0,
3HAUEHHE), KOTopast olecreunBaeT ObICTPOE MOJYyUYEHUE 3HAYEHUS [0 KIHOYY.
Konteitnep map npejiocTapisieT IBYHAIPABICHHBIE UTEPATOPDI.

AccoluHMaTUBHBIA KOHTEHEp map Tpedyer, yToObl Ui TUIIOB KIIKOYa CY-
IecTBoBaa onepanus <. OH XpaHUT CBOU IeMEHTHI OTCOPTUPOBAHHBIMU T10
KJII0UY Tak, 4To Tiepedop MPOUCX0UT O MOPSIKY.
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Crierndukarus madaoHa T K1acca map:

template<class Key,classT,class Comp=less<Key>,class
Allocator=allocator<pair> >

class std::map

B kiiacce map onpeJie/ieHbl CIEAYIOMKNE KOHCTPYKTOPBI:

explicit map(const Comp& ¢=Comp(),const Allocator& a=Allocator());

map(const map<Key,T,Comp,Allocator>& ob);

template<class Inlter> map(Inlter firstInlter last,const Comp&
¢c=Comp(),const Allocator& a=Allocator());

Ileprast opma mpeacTaBIsieT coOOH KOHCTPYKTOP ITyCTOTO acCOIMaTHB-
HOI'0 KOHTE€HHEepa, BTOpasi — KOHCTPYKTOP KOIIMHU, TPEThs — KOHCTPYKTOP acco-
IMAaTUBHOTO KOHTEHHEpA, COAEPIKAIICTO AUAIa30H ATEMEHTOB.

OmnpejieieHa onepanus NpUCBauBaHUS
map& operator=(const map&);

OmnpeneneHsl clIeyIoNMe oNlepaum: ==, <, <=, |= > >=

B map xpaHsrtcst apel KJII0U/3HaU€HUE B BUJIE 00BEKTOB THUIIA Pair.

Co3gaBaTh Maphl KIIIOY/3HAUSHHE MOKHO HE TOJIBKO C MMOMOIIBI0 KOHCT-
PYKTOPOR KJIacca pair, HO U ¢ IIOMOIIbI (YHKIIMU make pair, KoTopas co3aet
00BEKTHI TUTIA Pair, HCTIOIB3Y s TUIIBI JAaHHBIX B KaUeCTBE IMapaMeTPOB.

Tunmasas omepanus IS acCONMAaTHBHOTO KOHTEHHEpa — ATO accollna-
TUBHBIH MTONCK TIPH MOMOIIH OTIEpAIlNy UHACKcAIuu ([ ]).
mapped_type& operator|[](const key type& K);

MmuoskecTBa set MOKHO paccCMaTpHUBAaTh KaK acCOLMATUBHBIC MAcCCHBBI, B
KOTOPBIX 3HAUEHUS HE UTPAFOT POJIH, TaK UYTO MBI OTCIIeKUBAEM TOIHKO KITFOTH.
template<classT,class Cmp=less<T>class  Allocator=allocator<T>>class
std::set{...};

MHO0KeCTBO, KaK M acCOIMATUBHBIN MacCUB, TpeOyeT, UToObI 11 Thmna T
cyIIecTBOBaIa omeparus “MeHplne” (<). OHO XpaHUT CBOU IEMEHTEI OTCOPTH-
POBAHHBEIMH, TaK UTO Tepebop MPOUCKXOTUAT TIO TTOPSJIKY .

AJITOPUTMBI.

Kaxp1it anroput™ BeIpaxkaeTcs mabaoHoM (GpyHKIIMHM WM HabopoM mad-
nonoB gpyuknuii. TakuM oOpa3oM, aIrOpuT™M MOKET paboTaTh ¢ OUEHDL Pa3HLIMH
KOHTEHHEpaMHU, cofIepKallUMH 3HauUeHUsI pa3HOOOpa3HBIX THIOB. AJTOPUTMEL,
KOTOpbIE BO3BpPALIAKOT HTEPATOP, KaK IPABWIO, I COOOLICHUA O HeyJaue
HCTIONB3YIOT KOHEIl BXOTHOM MOCIeT0BaTeIPHOCTH. ATTOPUTMBI HE BHITIOTHSAIOT
IIPOBEPKH JMAalla30Ha Ha HUX BXojae W BbIxoje. Korga anropurM BosBpalact
UTEpPATOP, 3T OYJET UTEPATOP TOTO K€ TUIIA, UTO U OBLT Ha BXOJIE. AITOPUTMEI
B STL peaim3yror OOJBIIMHCTBO PACIPOCTPAHEHHBIX YHUBEPCAIBHBIX Ollepa-
LMil ¢ KOHTeHepaMu, TaKie KaK IIPOCMOTP, COPTUPOBKA, IIOUCK, BCTABKA U y/a-
JIEHUE TIEMEHTOB.
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AITOpUTMEI ONIPEIeTICHEI B 3ar010BOYHOM (aiiae <algorithm.h>.

Hmxke mpuBeeHsl MMeHa HEKOTOPHIX HaWOOTIee TacTO HCIMOIBb3yeMBIX
¢ynknuit-anroputmor STL.

I. Hemonudunupylomue onepanuu.
for earch() BbIIOIHSET ONEpalMK UL KaKI0TO 3JIEMEHTA I10C/IE0BATEIBHOCTH

find() HAXOJIUT IEPBOE BXOK/ICHUE 3HAYECHUS B I10CIE0BATEILHOCTD
find if() HaXOJUT IIEPBOE COOTBETCTBUE MPEAUKATY B IIOCIEI0BATEIEHOCTU
count() [OJICYUMTHIBAET KOJIMYECTBO BXOKJICHUI 3HAYEHUS B I1OCIIEI0BA-
TETRHOCTH

count_if() I10/ICUMTHIBAET KOJIUYECTBO BBITTOJTHEHUMA IIpeanKaTa B IocJIemoBa-
TCIIBHOCTH

search() HaxXOooHUT LICPBOC BXOKACHUC ITOCTICOOBATC/ILHOCTH KaK ITOOIIOCTIC-
JOBAaTCIIBHOCTH

search_n() HAXO04UT N-C BXOKIACHUC 3HAYCHHA B ITIOCJICHOBATCIIBHOCTE

II. Mommunupyrommne onepamuan.

copy() KOIMPYET TOCIE0BATENBHOCTh, HAauMHAA ¢ IIEPBOTO 3Ie-
MEHTa

swap() MEHSIET MECTaMH JIBa dIIeMEHTa

replace() 3aMEHSET HIEMEHTBI ¢ YKa3aHHBIM 3HaUCHUCM

replace if() 3aMEHSET DJICMEHTBI IIPY BBIIIOIHEHUN IPEAUKATA
replace_copy() KOIIMPYET II0CJICOBATCIBHOCTh, 3aMEHASd 3JIEMEHTBI ¢

YKa3aHHBIM 3HAUCHUEM
replace _copy if() Komumpyer moOCIE€IOBATEIBHOCTD, 3aMEHAA  AJIEMEHTHI
TIpU BBITOTHEHUH TIpEeTHKaTa

fill() 3aMeHseT Bee YIeMeHTHI JaHHBIM 3HaueHUEeM

remove() yIQISIET NIEMEHTHI C JIAHHBIM 3HAUYEHUEM

remove_if() yaaIsIeT JIEMEHTRI PH BBITTOIHEHUH Mpe/TUKaTa
remove_copy() KOIIMPYET IOCIEHOBATEIBHOCTD, YIAIAd HIEMEHTBhI C
YKa3aHHBIM 3HAUCHHEM

remove_copy_if() KOIIUPYET MOCIEIOBATEIBHOCTh, VAT IEMEHTHI IIPH
BBLITIOJTHEHUH TIPEINKATa

reverse() MEHSIET MOPSJIOK CIIeTOBAHUS HIIEMEHTOB Ha 00paTHBIH

random_shuffle() nepemeniaer >71eMeHTHI COTIIACHO CIIYIafHOMY paBHOMEP-
HOMY paclpele/IcHuIo (“Tacyer” MoclIe0BaTeIbHOCTD)

transform() BBIITOJIHAET 3aJaHHYI0 OIIEPAIMIO HAJl KaKJIBIM JIEMEHTOM
HI0CJIE0BATEIILHOCTH

unique() yAQIIAET PABHBIE COCETHUU HIIEMEHTHI

unique_copy() KOIIMPYET II0CIIE0BATEIbHOCTD, YIAJIAd paBHBIE COCEIHUE
HIEMEHTHI
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II1. CoprupoBka.

sort() COPTUPYET TOCIENOBATENBHOCTE ¢ XOPOIIEH cpeTHel (-
(PEKTUBHOCTBIO

partial_sort() COPTUPYET YACTh MOCIIEIOBATEILHOCTH

stable_sort() COPTUPYET MOCIIENOBATENHHOCTD, COXPAHSIS TOPSIOK CIE0-
BAaHUs PABHBIX SJIEMEHTOB

lower bound() HAXOJUT [IEPBOE BXOKICHUE 3HAUCHHS B OTCOPTUPOBAHHOM
MOCIEI0BATENHLHOCTH

upper_bound()  HaxOIWT HEpPBBIA 3JIE€MEHT, OOJBLINI YeM 3aJaHHOE 3HaUe-
HUE

binary search() onpenenser, ecTb JIM JaHHBIA NIEMEHT B OTCOPTUPOBAHHON
IIOCIIEI0BATEIbHOCTH
merge() C/IMBAET JIBE OTCOPTUPOBAHHBIE 1I0CIEI0BATEIbHOCTH

IV. Pabota ¢ MHO:KeCTBAMH.
includes() MIPOBEPKA HA BXOKIECHUE
set union() 00BeMnHEeHNe MHOKECTB
set_intersection() TepeceyeHHE MHOKECTB
set difference()  pa3sHOCTHL MHOKECTB

V. MUHHMYMBI I MAKCHMYMBL.

min() MEHBIIIEE U3 JIBYX
max() OoJiblIce U3 ABYX
min_element() HalMeEHbIIIEe 3HAaUCHHUE B IIOCIE0BATEIBHOCTH
max_element() HauOoIblIce 3HAUEHNE B II0CIIEJOBATEIIbHOCTH

VIL. IlepecranoBku.
next permutation() craeayomas IE€pecTaHOBKA B JIEKCHKOTpa(UIECKOM IIO-
psijiKe
pred_permutation() mnpeapIyIIas NepecTaHOBKA B JIeKCUKOrpaduiIecKom Mo-
pAnKe

Ilopsa/10K BLITIOJTHEHHS PAGOTHL.

HamucaTh U oTJIaguTh TpU Iporpammel. IlepBas mporpamma JeMOHCTpPHU-
PYET UCIIOJIb30BaHNE KOHTEHHEPHBIX KIACCOB JUISI XpPAaHEHUSI BCTPOSHHBIX TUIIOB
JIAHHBIX.

Bropas mnporpamMma JIeMOHCTPHPYET HCIIOJIb30BaHUE KOHTEHHEPHBIX
KJIACCOB JUISI XPAHEHUS 110JIb30BATEILCKUX THUIIOB JJAHHBIX.

TpeThs mporpamMma IeMOHCTPUPYET UCTIOTR30BaHue arropuT™oB STL..

B niporpamme Ne 1 BEIIOIHUTE CICAYIOIIEE:

1. Co3matk 0OBEKT-KOHTEHHED B COOTBETCTBUM ¢ BAapPMAHTOM 3aJaHUSA U
3aITOTHATH €T0 JaHHBIMH, THT KOTOPBIX OTpe/IesieTcss BApUAHTOM 3a/TaHHs.
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2. ITpocMOTpeTh KOHTEHHED.

3. 3MeHUTH KOHTEHHED, yIAJIMB U3 HEIO OJHU JICMEHTBI U 3aMCHUB
TIPYTHE.

4. TIpocMOTpeTh KOHTEMHEDP, UCHOJIB3YA JUIA JIOCTYIIA K €r0 3JIEMEHTaM
UTEPATOPEL.

5. Co3arhs BTOPOM KOHTEHHEP 3TOrO K€ Klacca U 3alloJIHUTh €0 JaHHBI-
MU TOTO K€ THUIIA, YTO U IEPBHII KOHTEHED.

6. I3MeHUTD 1IEpBBIA KOHTEMHED, YAIMB U3 HETO N DIIEMEHTOB 1IOCJIE 3a-
JAHHOI'O U 100aBUB 3aT€M B HEI'O BCE 3JIECMEHTHL U3 BTOPOI'O KOHTEHHEPaA.

7. IlpocMOTpeTh TIepBEIN 1 BTOPOI KOHTEHHEPHI.

B nporpaMmme Ne 2 BBITOTHUTE TO 7K€ caMoOe, HO Ul JaHHBIX I10JIb30Ba-
TEJIBCKOT O THIIA.

B nporpamme Ne 3 BRIIIOITHUATE CIEayROIIEE:

1. Co3mate KOHTEWMHEp, coaepKaliuil 00BEKTHl II0JIb30BaTEILCKOIO THUIIA.
Tun koHTeliHEpa BLIOUPAETCSE B COOTBETCTBUM € BAPUAHTOM 3a/IaHUS.

2. OTCOPTHPOBATH €0 MO YOBIBAHHUIO 3JIEMEHTOB.

3. IIpocMoTpeTh KOHTENHED.

4. Hcenonp3ysd NMOAXONANIMI aJITOPUTM, HAalWTH B KOHTEHHEPE 3JIE€MEHT,
VJIOBIETBOPAIONINI 3a]aHHOMY YCIIOBHUIO.

5. llepeMecTUTE 37I€EMEHTHI, YVIAOBIETBOPAKOIINE 3aJaHHOMY YCJIOBUIO B
JIPYTO (IIpeIBAPUTENLHO ITyCTOM) KOHTeHHEP. Tun BTOporo KoHTEHHepa omnpe-
JEJIETCsl BAPUAHTOM 3a1aHMUsL.

6. IIpocMoTpeTs BTOpOI KOHTEIHED.

7. OTCOPTUPOBATH MEPBBIA M BTOPOH KOHTEHHEPHI 110 BO3PACTAHUIO HJIc-
MEHTOB.

8. IIpocmoTpers ux.

9. IlonyuuTs TpeTUil KOHTEHHEP ITyTEM CIUAHUSA IIEPBBIX JBYX.

10. IIlpocMoTpeTh TpeTHii KOHTEHHED.

11 Ilomcuntarh, CKOIBKO 3JIEMEHTOB, YIOBICTBOPAOIINX 3aJaHHOMY YC-
JIOBUIO, COJIEPIKUT TPETUIN KOHTENHED.

12.0mnpenenth, €cTh M B TPEeTheM KOHTEHHEpEe AIIEMEHT, YIOBJIETBO-
PATOTIMH 3aTAHHOMY YCIIOBHIO.

Mertonueckne VKazaHMsl.
1. I[Iporpammel coznaetcs kak EasyWin-npuioxkenue B Borland C++5.02.
[TpoeKT MOIKEH co/iepkKaTh 3 IETEBHIX y37a (M0 YUCTY MPOTPaMM).

2. B KauecTBe MOJIB30BATEILCKOrO THIIA JAHHBIX MCIOJIb30BATh MOJIL30-
BaTEIILCKHII KTacce JTabopaTopHOU padoTsr Ne 7.

3. IIpu co3manuu KoutelinepoRr B iporpaMMe Ne 2 0OBEKTHI 3arpyKaTh U3
IIOTOKA, U1 Yero MCIIOJIBb30BaTh IPOrPAMMBI 3allMCH U YTEHUS [IOTOKa U3 J1ado-
patopHoii paboTel Ne 7.

83



4. Jlnd BCTAaBKU U yIAJICHUA 3JIEMEHTOB KOHTEiHepa B mporpamme Ne 2
UCIIOJIH30BaTh COOTBETCTBYIOIIUE OIEPAIIUU, OIPEEIEHHBIE B KIacce KOHTEMH-
Hepa.

5. JIns co3manus BTOporo KoHTelHepa B nmporpaMme Ne 3 MOKHO HCIIOTE-
30BaTh JHOO anropurM remove copy_if, 1mubo ompenenuTs CBOM aaropuTM
copy _if, kotoporo HeT B STL.

6. Jli moucka »i1eMeHTa B KOJUIEKIIMA MOJKHO HCIIOIB30BAThH aITOPUTM
find _if, muGo for each, mudo binary_search, ecau koHTElHEP OTCOPTHPOBAH.

7. Jlis cpaBHEHHUA 3JI€MEHTOB IIPU COPTUPOBKE 10 BO3PACTAHUK) HUCIIOJIb-
3yeTcsl onepalus <, KoTopasi JoJKHa OBITh Meperpy’kena B MOJIL30BaTEIbCKOM
kiaacce. [l coprupoBKM 110 YOBIBAaHUIO ClIEy€T HalMcaTh (PYHKIUIO comp U
UCII0JIB30BaTh BTOPYEO BEPCUIO AITOPUTMa Sort.

8. YeoBus MoucKa M 3aMEHBI YIEMEHTOB BBIOMPAIOTCS CaMOCTOSATEILHO
U JIUT HUX NHAIIETCA (PyHKIUA-TIPeIUKaT.

9. 11 BBOJa-BbIBOJa OOBEKTOB I10JIB30BaTEIBCKOIO Kiacca clIeayeT Iie-
PETPY3UTH OIlEpaliy “>>" 1 “<<”,

10. HekoTopbie anropuT™Mbl MOTYT HE IOJUIEPKUBATH UCIOJIB3YEMBIE B
Balllell IporpaMMe KOHTeHHepsl. HampuMep, aaroput™ sort He MMOACpKUBACT
KOHTEHHEPBI, KOTOPbIE HE UMEIOT UTEPATOPOB IIPOU3BOILHOTO JIocTyna. B aToM
clydae cleQyeT HamucaTb CBOH aiaroputM. IHampumep, uid creka anroputm
COPTUPOBKHM MOYKET BBIMOTHATLCSA CIEAYIONMM 00pa3oM: TepenucaTh CTEK B
BEKTOp, OTCOPTUPOBATE BEKTOP, IIEPENIUACATh BEKTOP B CTEK.

10.ITpu mepeMelieHnH 31€MEHTOB acCOLMATUBHOIO KOHTEHHEpa B Heac-
COLIMATUBHBIN IIepeMeIaTca TONBKO JaHHbIC (KIOUYM HE NepeMelarTcs). U
HA00OPOT, IIPU MEPEMENEHUH HIEMEHTOB HEACCOIMATUBHOIO KOHTEMHepa B ac-
COLMATUBHBIM JI0JKEH ObITh c()OPMUPOBAH KIIIOY.
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BAPUAHTHI 3AJIAHUN

Ne [TepBbrii Bropoit Berpoennnbiii

/1 KOHTEeHHep KOHTEHHEep THII JTAHHBIX
1 vector list nt
2 list deque long
3 deque stack float
4 stack queue double
5 queue vector char
6 vector stack string
7 map list long
8 multimap deque float
9 set stack nt
10 multiset queue char
11 vector map double
12 list set nt

3 deque multiset long

14 stack vector float
15 queue map mnt
16 priority queue stack char
17 map queue char
18 multimap list int
19 set map char
20 multiset vector nt
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