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1. /ledbmanpane Ha KJjacoBe m 00ekTu B C++

Mexanu3mbr Ha KjaacoBere B C++ 1I03B0JIsIBA HA IpOrpamMucTuTe Ja jgedu-
HUpaT TexHn cobcTrenn Tumnore ot ganau. [lopagn Tazm npuunna, KiacoBeTe
YeCTO ce HAPUYAT munose, deunupary om nompebumens.

Knacosere B C++ pasmojsiarat ¢ W3K/IIOUATETHO OOraTH BH3MOYKHOCTH,
KOETO I03BOJisIBa Je(pUHUPAHUTE OT MOTPEOUTE ST TUIIOBE Ja ObIaT TOYHO
TOJIKOBA MOIIIHW W W3PA3UTETHU, KOJKOTO W BIPAIEHUTE B €3WKA THUIIORBE.

1.1. ledbunHumnusa Ha KJac

Hedunuiusara va kaac B e3auka C++ ce CbCTOU OT JIBE 9aCTU  302.406Ha
YAC U MANO HA KAGCA. 3a2AG6HATNA YGCM A KAGCA CE ChCTOW OT KJI0Y0BATA
aywma class, nocneasana or mumero na knaca. Taa0mo na Kaaca ce pazmnonara
CJIe]T 3arJIaBHATA YaCT U € 3aTBOPEHO BbB (purypau cxodu.

yacr Knaca

Hedununusara Ha xjaca tpadsa ga Obje 1nocjaeaBaHa OT TOYKA U 3aleras
WM OT CIUCHK OT JAeKjaapannn. Hampumep:

class Point {/*...x*/};
class Rectangle {/*...*/} rl, r2;

1.2. Taygo Ha kJjgaca

B Tamoro ma kmaca ce medwHWpaA CMTUCHKBT OT WIEHOBE HA KIACA W HUBO-
TO Ha JIOCTBI 70 Tsix. KijtacoBere uMmar jiBa BUJIA YJIEHOBE: Y.AeH-NPOMEHAUBU
n waeH-PyrnKyu.



Tanoro wa wkaaca medwrnpa obmact wa geiicteme. [lexkmapmpaneTo Ha
YJIEHOBE Ha KJlaCa B TAJIOTO Ha KJlaCa BBbBEXK/la MMEHaTa UM B 06HaCTTa Ha
IeliCTRUEe Ha KJiaca.

1.3. ObexkTn

Jedwnruimsra Ha Kaaca MOYXKe J1a ce pa3riekaa KaTo IMabjIoH, Mo KOHTo
ce cb3gaBar obektu. ledunupanero Ha Kjaac ch3gaBa HOB TUI B 00J1aCTTa
Ha BUINMOCT, B KOSITO € Hampagserna nednAnnnaTa. 3a ga ce 1edpuHnpa 00eKT
0T JIaJIeH KJiac, TpsibBa Jia ce jgedrHupa MIPOMEH/IUBA 0T ChbOTBETHUSI THUIIL.

Cren kaTo TAMBLT, OMpEIe/eH OT JaJdeH K1ac, Obae JeduHUpAH, TO TO3N
THII MOXKE JIa Ce U3I0JI3Ba 10 JBA HAUYUHA:

e KaToO Cce W3MoJ3Ba KIOUoBaTa gayma class mocmemsama or mMmero Ha
KJIaca;

® KaTO Ce€ M3MOJI3Ba CaMO MMETO Ha KjacCa.

class Point p;
Point p2;

Point* ptr=&p;
Point& ref=p;

1.4. Baoxkenun kJjacose

Krnac moxke ga 6bae medwHUpaH B paMKUTe HA APYT KJjac. Takbe Kiac
Ce HAPUYA BA0MHCEH, KJTAC.

Jedwnruimsita Ha BJIOXKEH KJIaC MOXKe 1a OhbJe HampaseHa B mybandnara,
CKpUTATa WIN 3alUTEHATa CeKINsT Ha 00TparykJallnst Kaac. AKO BJIOYKEHUSIT
KJ1ac e JiecbuHupan B myOMYHATA CEKIMsl HA KJaca, TO TOW MOXKe Jja e u3-
M0JI3Ba KAKTO B PAMKHNTE Ha KJIAca, B KOWTO e nedduHNpaH, TaKa W HABCSIKbIE
B nporpamara. TpsbBa ma ce mma npejasui obade, Ue KOTaTO BJIOYXKEH KJIAC
ce M3IMO/I3Ba W3BHbH PAMKNTE Ha KJIAca, B KOUTO e geduHupan, e HeoOX0ommMo
HErOBOTO UMe J1a Ce crenuduiupa J0bJIHATETHO ¢ UMETO HAa 0OrDaK Ialius
KJIaC.

Hanpuwmep, B cienBamusa dparment e jpedunupas myOJauYeH BJIOXKEH
kac Bar. Koraro n3nom3same 1031 K/j1ac B paMKUATE Ha, OOTparK AT KJIac
e JIOCTATHIHO KATO MMe Ha KJiaca ja u3nojssame Bar  Buk pej 5. Koraro
BBHTPEIeH KJaC Ce W3TMO0JI3BA M3BBH PAMKNTE HA 00TPaKIAINs T'0 KJac, He-
TOBOTO mMMe TpsibBa 1a, ce KBaAn(UINPa ¢ UMETO Ha O0rpaKJarinsd Kaac —
BUK pej 8.



class Foo {

public:

class Bar {/*...x/};
private:

Bar bar_;

/)
¥

Foo::Bar bar;

2. YHeH-TPOMEHJIMBYU U YJjIeH-(PYHKIINN

Ynenosere wa KJjaca ce ;[ecbmmpaT B paMKHUTE Ha TAJOTO Ha KjacCa.
Kiiacosere morar Jda UMaT JBa BHUJa YJI€HOBE: YAECH-NPOMEHAUBYU W HYAECH-

dyrryuU.

2.1. YneH-mpoMeHINBU

Hedurupanero Ha 4jaeH-IPOMEHIUBUTE HA K/IACA € AHAJIOTMIHO Ha jedu-
HUpAHeTO Ha MPOMEHJINBH. 3a J1a CTaHe eJHa MPOMEHINBA YJIeH Ha KJaca, TO
Ts1 TPsiOBa Jia O'bjie jepuHupana B objiactra Ha jeiicreue Ha Kiaca. C apyru
IYMW, aKO €JIHa TMPOMEHINBa ce JeWHUPA B TAIOTO HA TAJIEH KJIAC, TO T
Ce MPEBPBINA B 4ICH-TTPOMEHINBA HA KJIACA.

Hampuwmep, nmpomensimeuTe x_ n y_, gedwHUpaHn B peJ 2 m 3, crapar
<JIEH-TIPOMEHJINBY Ha Kjaca Point, 3amoTo ca gednHnpann B HEFOBOTO TSAJI0

class Point {

double x_;

double y_;
g

AHamOrnIHO TPOMEHJMBUTE X_, Y_, width_ m height_ ca wieH-mpomen-
JMBN Ha Kjaaca Rectangle.

class Rectangle {

double x_, y_, width_, height_;
s

3a pasjimKa 0T HOPMAJIHUTE HPOMEH/INBY 00ade 4/IeH-TIPOMEH/IHMBUATE He
MoraT jla 6hJaT WHUIHATH3HpAnT TIpn TaxraoTo gedunmpane.! Caemorares-
HO, CJIeHUAT (PPArMEHT ChIbPXKA IPEIIKA B pej 2:

Tosa MPABUJI0 MM U3K/II0YeHne. AKO 9I€H-TTPOMEHIMBATA € CTATUYHA, W KOHCTAHTHA,
TO T MO¥XKe Ja Ob/le MHAIIMAIM3UpaHa OIlle P HeHHOTO JeduHupame.
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3

class Foo {
int bar_=42;
}s

[Tpuunnara 3a Ta3u pasnuka e, de npu 1eUHIPAHETO HA TI€H-TTPOMEH-
JINBA HE Ce 3aJie/isl maMer. 3aJIe/IsIHeTO Ha MaMeT U WHUINATU3UPAHETO Ha
9JIEH-TIPOMEHJINBUATE Ce M3BBLPINBA €Ba TPU Ch3IaBAHETO HA 00EKT OT 1a-
nenng kjac. [lopaau ToBa 3a MHUNMAIM3UPAHE HA IEH-IPOMEHJIMBUTE HA
obeKkTHhTe OT JAJIeH KJIAC Ce TPUXKN CHeIUaTN3uPana IIeH-(QYHKIINT — KOHC-
mpYyKmMop  KOATO Ce€ BUKA aBTOMATUYHO IIPU C'h3/IABAHETO HA BCEKU ODEKT.

2.2. Ynen-byHknun

Ynen-pynryuume peanrn3nuparT MHOYKECTBOTO OT OMEpPaIdi, KOUTO MO-
rar Ja Ce u3BbLPIIBAT BLPXY obekture 0T jajeH kjiac. Vljeosiorugra wa
00EKTHO-OPMEHTUPAHOTO TTPOTPAMUPAHE HAJIATa MPABUIOTO, Y€ BCUYKHU OTle-
paluu BbpXy 9/ICH-IIPOMEH/IUBUATE TPsA0BA Ja CE U3BDLPIIBAT OT WieH-PYHK-
IUUTE HA KJIACA.

3a jga crane ejaHa (DYHKIMUY 4/I€H Ha KJjaca, Ts TpgabBa ja Obje JexJia-
pupana B Ta0T0 Ha Kjaaca. Hanpumep dynknusra set_x (), gexaapupana
B cemBamus pparmMent, e wien-pyHKIM Ha Kaaca Point.

class Point {
/..
void set_x(double x);

g
Ynen-dbyuknuure Morar ja ce aeduHUpPAT B TAJI0TO HA KJIACA.

class Point {
double x_, y_;
public:
void set_x(double x){x_=x;}

};

2.3. MoaudukaTopu 3a AOCTHI A0 YJIEHOBETE HA KJiaca

Kancyaupanemo (cxpusaremo na un@opmayuima) e MEXaHU3bM KONTO
[pe/IIa3Ba BLTPEIIHOTO MPeJICTABAHE HA JaHHUTe. B 006K THO-OpUEeHTUPAHETO
nporpaMmupaHe KallCyJupaHeTO € OCHOBHA TeXHWKA, KOdATO Ce M3IO0JI3Ba 3a
pasmpesensAe Ha OTTOBOPHOCTUTE MEYKIY Pa3JIMIHNTE JYacTW Ha TTporpama-
Ta.



Knacorpere B C++ mmar CMJIHO Pa3BUT MeXaHW3bM 3a CKpPWBaHe Ha WH-
dopmanmara. B ocmoBata My ca cnenuduKATOPHATE 3a JTOCTDHII public,
private u protected. Upes crnemudnkaropure 3a HOCTHI TSIOTO Ha KIacCa
ce pasgens Ha cekuuu  nybauvna (public), expuma (private) u sawumena
(protected). B 3aBucumocT 0T TOBa B KOst Cekuus € jgeUHUDAH JaJeH 4IeH
Ha KJIaca, TO Ce MPEeBPbHINA B NYbAUYEH, CKPUM W 3GULUMEN.

ITybauyvnume waenoge Ha K1aca ¢a JI0OCTBIHU OT BCUYKU TOYKM HA TIPOT-
pamara. Ckpumume “ieno6e Ha Kjlaca ca JJOCTHIHU CaMO B UIeH-(DYHKIMNATE
HA KJIACA U B NPUAMEAUME HA Kaaca. S0uumenume 4AeH06€e Ce IIbPIKAT KATO
MyOIMYIHNT 32 9IEHOBETE HA, TTPON3BOAHNTE KIACORE W KATO CKPUTH 34 BCUIKH
OCTAHAJIM TOYKM HA IPOTrpaMarTa.

Karo mpumep Heka pasriegame kjaca Point, jeduHWpan 1o CegaHus
HAYWH:

class Point {

double x_, y_;
public:

void set_x(double x){x_=x;}
I
Point pl, p2;
pl.set_x(10.0);
p2.x_=10.0; // 2peuka

B pen 7 npomensive cbecrosinnero HA obexkTa pl KaTo ce obpbiame KbM 1yb-
JIndeH 4jeH Ha kjgaca  wien-gyrknudara set_x(). Karo pesyarar croii-
HOCTTa Ha CKpWTaTa uleH-npoMenanBa pl.x_ crasa 10. Ako ce ommrame
obave JIMPEKTHO JIa TPOMEHUM CTOWHOCTTA HA CKPUTA Y/IeH-IPOMEHIBA (BXK.
pex 8), TO KOMIMJIATOPBT IMe Jajle ChoOIIeHre 3a MPeITKa.

2.4. ObexTn

Hednnuiusara va Kjaaca MOXKe J1a Ce PA3ryIeka KaTo MabdjIoH, M0 KOHTo
ce cwh3masar obektu. llpn meduHmpane Ha TPOMEHINBA OT TWUTIA HA JTaJEH
KJIAC Ce Cb3jaBa 00eKT (eK3eMIUIsSp, MHCTAHIUS) OT Kjaca. Beekn obexr
npuTeykaBa COOCTBEHO KOTME HA BCUYKW HECTATUIHU UIEH-TTPOMEHINBU HA
kjaca. [lpu cb3gaBaHero Ha 00EKT ce ¢'b3/IaBAT W EK3EMILISIPU Ha BCUIKH
YIeH-TIPOMEHINBY Ha, KJaca, KOWTO cTaBaTr “‘cobcTBeHOCT” Ha CH3IadeHNsT
00€eKT.

3a pazinka OT YJIEeH-TTPOMEHJINBUTE, BCUYKN OOEKTH CH TTOJEISIT CaMo
eJIHO Komue Ha w@ieH-QyHknunTe HA Kiaaca. HezaBucumo ot 6pos na obexkTure
B [IpOrpaMaTa UMa CaMO €JIHO KOIHe Ha 4/IeH-(DYHKIMUTE HA KJIACA.



Hexa xaro mpummep pasriegave kijaca Point medwnmpan mo ciaemnus
HAYMH:

class Point {
double x_, y_;
public:
void set_x(double x) { x_=x;}
double get_x(void) {return x_;}
};

Hexa ca nedunupanu gsa obexkra pl u p2 or tuna Point. Beeku or Te3u
00eKTH TIpUTeXKaBa COOCTBEHO KOMHMe OT HECTATHYHNTE UJIeH-IPOMEH/TNBI X _
u y_. Koraro merogbr get_x() (uam set_x() ce uzBuksa upes obekra pl,
TO M3MOJI3BAHATA B METOJIA ICH-TTPOMEHIMBATA X_ MPUHAIEKNA HA 00EKTa
pl. Amamornaro 3a p2.

Point pl, p2;
pl.set_x(10);
p2.set_x(20);
pl.get_x();
p2.get_x();

Karo ce wmsnonzsa merogbr set_x(), ce moaudunmpa croifHOCTTA HA
Y9JIEH-TTIPOMEH/INBATA X_ 33 ChOTBETHUsT 00EKT — B P 2 WIEeH-TTPOMEHITNBATA
x_ Ha obekra pl mosiyuasa croiimoct 10, a B pej 3 WiIeH-IPOMEH/IMBATA X _
Ha obexTa p2 mosyvasa croitnoct 20.

2.5. CTpyKTypu u KJacoBe

B esuka C++ crpykrypuTe W KjacoBere ca TsiCHO CBbp3aHu. ChrjacHo
OTIpeIe/IeHNEeTO CTPYKTYpaTa € KJaac, 32 KOMTO 10 moapa3dnpane BCUIKN 1ie-
HOBe ca mybsmmann. ToBa o3HAvYaBa, e CJAEJHUTE JABe JeMUHNAINN Ca eKBUBA-

JIEHTHW:

class s { struct s {

public: /).
/). I

}s

BbB Begko apyro oTHOmIeHWE CTPYKTYPUTE CE JbPXKAT KATO KJIACOBE
3a THX € Bb3MOXKHO ja ce jeduHupar wieH-pyHKIUNA, KOHCTPYKTOPU U JeC-
TpykTopu. Hampuwmep, ciaegnnre nednHUINN Ca eKBUBAJICHTHN:



class Fool { struct Foo2 {

int bar_; private:
public: int bar_;
Fool(int bar); public:
int get_bar(void); Foo2(int bar);
¥ int get_bar(void);
};

2.6. Ilpuarenn Ha KJjaac

B C++ mexanmsmure 3a KOHTPOJI Ha J0CTbIla 10 YJ/JeHOBeTe Ha KJjaca
Morar ja ObJaaT 3a00MKOIEHN KATO Ce M3MOJI3BAT MPUATEICKUTE KJIACOBE U
dbyukiuu. Mexanu3zmbT HA NPUAMEAUME TO3BOILIBA /1A CE IaJe JOCTbI 10
CKpUTaTa JaCT HA KJaca Ha ompeeaeHn (hOyHKINN U KJIACOBE.

Ba ja ce jedunnpa, ye JajieHa (DyHKIUS WU KJIAC CA MIPUSATEICKA Ce W3-
nos3ea Kaovorara ayma friend. Hanpumep, B cnennara geduanmms hynx-
nugra dump () ce jekjgapupa KaTo mpusdTesicKa 3a kjaca Point.

class Point {
double x_,y_;

friend void dump(const Point& p);
public:

/.
g

Tasu gedwrunms mpegocrass #Ha GyuknraTa dump () TOCTHI 10 CKPUTH-
Te W 3AIMMUTEHUTE TaeHOBe Ha Kjaaca Point. Hanpuwmep, B cregsamms dpar-
MEHT B peJl 2 HAI'bJIHO KOPEKTHO Ce M3MOJI3BAT JUPEKTHO CKPUTHATE UJIEH-
MPOMEHJINBU Ha KJjaca Point.

void dump(const Point& p) A{
cout << p.x_ << " " << p.y_ << endl;
}

2.7. Ykazarea this

Begka wnen-dyHknmsg nva J0CTHIT 10 yKa3aTe , KOWTO € HACOYeH KbM
0bexTa, 3a KOHTO Tasm unen-pyHknus e n3sukana. Tosa e ykazareasT this.



Hanpuwmep, meka ca medwrupanu asa obekta pl m p2 or Ttmma Point.
Axo unen-gyukmmaTa get_x() e m3BmkaHa 3a 06ekTa pl, T.e. M3MON3BAH €
CJIETHUSAT OTepaTop:

pl.get_x();

To ykazarenar this me 6bae nacoden kb obexra pl. Cioegnnre ase nedn-
HUALIMN Ha “ieH-QyHKInsATa get_x() ca eKBUBaJeHTHH:

class Point { 1 class Point {
double x_,y_; 2 double x_,y_;
public: 3 public:
double get_x() { 4 double get_x () {
return x_; 5 return this->x_;
} 6 }
/). 7 /).
}s s s

TTporpamMmcThT MOXKe Ja n3noassa ykasareast this B wnen-dywkumnre,
3a J1a ce 0OPbINA KbM UIEH-IPOMEHIUBUTE (KAKTO B IIPEJIXO/HUS TIPUMED),
HO TOBA € M3JIUIITHO.

Hait-wecro ykazaremar this ce m3amonssa, korato magen MeTon TpadBa aa
BBLPHE TIPENpaTKa KbM 00eKTa, 3a KOWTO ¢ M3BUKAH.

Hanpuwmep, neka e jgedunupan obext p or tuna Point u Heka 3a 1031

00€eKT e M3MOJI3BAH CJIe/IHUS N3Pas:
p-set_x(1.0).set_y(2.0);

To3n u3paz ce M3YUC/IABA OTJISABO HAISCHO, T.€. HAW-HAIPE/] Ce U3IIbJIHS-
Ba MeTobT set_x() W KbM pe3ysirara OT TO3W METOJ Ce MpUIara MeTobT
set_y().

(p.set_x(1.0)).set_y(2.0);

8a s1a e Bb3MOXKHO 10/100H0 noBegenue e neobxoaumo MeronbT set_x()
Jla BpbIA [pernparka KbM 00eKTa, 4pe3 KONTO € M3BUKAH.

class Point {
double =x_;
double y_;
public:
Point& set_x(double x) {
X_=X;
return xthis;



}
Point& set_y(double y) {
y-=Y:
return *this;
}
};

2.8. lledbunupane Ha 4jieH-PYyHKIIUN

Koraro egna wien-dgyukiug ne e gedpuHUpana B T4/710T0 HA KIaCa, TO Td
Tpsibra ga Obae medWHWpaHa M3RHH TAA0TO Ha Kiaaca. [Ipm medwrmpaneTo
Ha 4ieH-(DYHKIMUS U3BbH TAJIOTO Ha Kjaca € HeODXOAUMO Jla Ce YKaxKe Heii-
HOTO hJIHO nMe. KaTo mpumep Heka pasriemame wieH-pyaknusaTa set_x ()
Ha KJiaca Point:

class Point A
double x_, y_;

public:
Point& set_x(double x);
/).

};

Koraro nedunupame unen-dpynknusara set_x () m3BbH TAI0TO HA Kaaca
Point TpsibBa ja n3moa3BaMe MbIHOTO WMe Ha (DYHKIUITA, KOETO BKIIOUBA
U MMETO Ha KJaca, Ha KOUTo Ta3u yHkius e wied. [Ibanoro nme wa tazum
aen-pyHKIms e Point: :set_x().

Point& Point::set_x(double x) {
X_=X;
return *this;

2.9. CraTuvHU 4JI€H-IPOMEHJINBU

Koraro enna wien-mpoMeHInBa Ha KIaca He € 9acT OT 00eKTUTEe Ha, KIaca
T Ce Hapu4da KAGC-MPOMEHAUGA. 3a BCEKM €JUH KJAC, TO3M BUJI IPOMEH/INBU
WMAaT caMo O eJHO KOTIie, He3aBNCUMO OT Opost Ha, 0DEKTUTE OT ChOTBETHMS
KJ1acC.

B esuka C++ 3a medunnpanHeTro Ha, KIaC-TPOMEHJINBU Ce M3MO/I3BA KO-
uosara gyma static. llopagm Toa B C++ MpPOMEHJWBUTE OT TO3W BUJ CE
HapudaT cmamusHi, NPOMEeHAUB.
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C’T‘&TI/I“IHI/ITG YIIEH-TIPOMEHJINBU CE Ch3JaBaT W MWHUIWAJIN3NPAT HE3aBW-
CUMO OT TOBa laJin Ce Cb3/1aBaT obexTu. OCBeH TOBa CTaTUYHUTE YJIEH-
TTPOMEHJINBU UMAT CaMO TI0 €JHO KOTIMe 3a BCUYKN 066K’T‘T/I or Kjgaca. Tosa
O3Ha4YaBa, 9€ MHUIUAJIN3AIUATA Ha CTATUIHUTE YJI€H-TIPDOMEHJINBU HE MOZKe
Ja Ce BKJIIOYM B KOHCTPYKTOPUTE Ha KJjaca. Mexanu3amsT 3a MHUTTNAJIN3 all1d
Ha, CTATUIHNTE YIEH-TTPOMEHINBY TPsOBA Jla Ce pa3andaBa OT WHUIINATN3a-
oudTa Ha HECTATUYIHUTE YJICH-IIPDOMEHJ/INBU.

Heka karo mpnmep na pasriegame Kiaca DeepThought, B KoiiTo e jedn-
HUpaHa CTaTu4Ha 4jeH-npoMennansa ANS.

class DeepThought {
static int ANS;
/7

s

int DeepThought::ANS=-1;

Mannuamm3anusita Ha cTaTudIHATA 9aeH-TpoMeranBa ANS ce m3BbpIIBa
W3BHH TSIOTO Ha Kaaca. 3a Ie/ITa Ce M3MOA3Ba MhAHOTO WMe Ha, TIeH-TIPO-
vennupara DeepThought : : ANS.

int DeepThought::ANS=-1;

2.10. Crarnyan 4jaeH-QYyHKINN

Ynen-yHKnns, KOsITO HE Ce CBbp3Ba € 00EKTHTE HA K/jaca, Ce Hapuda
kaac-pyruryus. 1lpn uzBukBanero Ha Kaac-(QyHKIUS HE Ce U3M0JI3Ba 00EKT
OT KJIaca, a CaMUST KJIaC.

B C++ 3a pedunupane na kiac-QyHKIUKU Ce M3M0JI3BA KJIOYOBATA JIYy-
ma static. [Topaan ToBa 00MKHOReHO Kiaac-pyHKIMNUTE B C++ ce Hapuyar
cmamuyHy ieH-QyHKIUN.

Karo npumep neka pasriegamve kiaca DeepThought, B KoiiTo e jednnn-
pana craruuna wien-dyuknus find_the_answer ().

class DeepThought {
int foo_;
public:
static void find_the_answer(void);

};

Crarunaanre wieH-QYHKIUE HE Ce CBbP3BAT C KOHKPETEH 0DEKT 0T K/Iaca
py W3BUKBAHETO WM. 10Ba O3HAYABA, Y€ B PAMKWUTE HA €IHa 94jaeH (DYHKIN
BUE HIMATE JIMPEKTEH JOCTHIT 10 HECTATUUHUTE UJIeH-TIPOMEHINBI (BXK. Pe

2).

11



13

14

void DeepThought::find_the_answer(void) {
foo_=8; // 2peuwka! /*Q0*/

Cratuunnre q.HeH—beHKI_U/H/I nMaT TI'bJIEH JOCTHIT JO0 BCUYKW YJIEH-TIPO-
MEHJIMBM Ha KJjaca. B paMKuTe Ha TAJI0TO Ha CTaTUYHATA LI.)'[eH—beHKI_II/IH
nMaMe II'bJIEH JOCT'BII JJO CKPUTUTE U 3alllUTEHU YJICH-TIPDOMEHJINBU Ha KJIaca.

class DeepThought {
int foo_;
public:
static void find_the_answer(void) {
DeepThought some_thoughts;
some_thoughts.foo_=42; // OK!

}
};

Crarunannre 4jieH-QYHKINA HE Ce CBbP3BAT ¢ KOHKPETHA WHCTAHIIAS HA
KJIaca. 3a Ja Ce M3BUKA CTATHYHA WICH-(DYHKITUS HE € HeOOXOANM ODEKT OT
kjaca. Craruunure 4jeH (QYHKIUMU C€ BUKAT JUPEKTHO, KATO Ce U3I0/I3Ba
TI'BLJIHOTO MME Ha qﬂeH—beHKHWHTaI

DeepThought::find_the_answer ();

2.11. CraruyHu 4YjJeHOBE: IpUMep

#include <iostream>
using namespace std;
class DeepThought {
public:
static int ANSWER;
static void find_the_answer (void);

s
int DeepThought::ANSWER=-1;
void DeepThought::find_the_answer(void) {

// some deep calculations
ANSWER=42;

12



int main(void) {
DeepThought::find_the_answer ();
cout << "The,answer is: "
<< DeepThought:: ANSWER << endl;
return O;

}

2.12. KoncranTHN 4jeH-(DyHKINN

Yien-dyuxnunre morar jaa 6baar gedpunHupanu kato koncmanmmuu. Ko-
raro ejgra 4iaeH-QYHKINS € KOHCTAaHTHA, TOBa O3HaYa, Ye B PAMKWTE Ha Ta-
kaBa (DyHKIMS HE MOXKE JIa Ce IPOMEHsI ChCTOSIHMeTO Ha o0ekTa (Ha HeropuTe
UJIEH-TIPOMEHJINBH ).

Ba ja ce jgedunupa ejgra wieH-QYHKIUS KATO KOHCTAHTHA Ce M3M0/I3BA
KJII0Y0BaTa Iyma const:

class Foo {

int bar_;
public:

int get_bar(void) const { return bar_; }
g

Yien-dyukuusra get_bar (), nedpunupana B peji 4, € KOHCTAHTHA YJIEH-
dyHaKIIS.

Koraro egna unen-dyukims e qreduHnpaHa KaTo KOHCTAHTHA, TsI HE MO-
JKe J1a TIPOMEHsI ChCTOSTHMEeTO Ha 00ekTa, 3a KOWTo e m3pukaHa. B pex 4 Ha
caeaBarusi hparMenT e JOMycHaTa TPEIKa.

class Foo {
int bar_;
public:
void bar(void) const { bar_++; }// zpeuwka

};

3. KoHCcTpyKTOpPU M JIeCTPYKTOPU

3.1. KoncTpyKTopn

YteH-TIPOMEHINBATE HE MOTAT Jla Ce WHUINAJN3UPAT MPHU TsXHATA JIe-
dunnmus. [Ipuunrarta 3a ToBa e, We Tpn JedWHWUpAHETO Ha Kjaaca He ce
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C'h3/IaBAT €K3EMILISIPU Ha djIeH-nipoMennmBuTe My. ToBa ce ciydBa enBa Ko-
raro ce Cb3jaje 00ekT 0T jedUHUpaHUs KJAC. 38 BCEKU Cb34aJeH 0OEeKT
ce Ch3IaBaT eK3eMTUISIPU Ha BCUUKW WIEH-TIPOMEHINBU Ha KJaaca, KOWTO Ca
CBBP3aHU ChC Cb3aaaenns 00exkT. [lopagn ToBa MHATIMAIN3UPAHETO HA YJIEH-
MMPOMEHINBATE TPSIOBA 74 Ce M3BBPINK IPU Ch3JaBaHe HA 0OEKTH.

8a wHUNMAIM3Npane Ha ODEKTHWTE OT HajJeH KJac ce W3MOJI3Ba CIelna-
JM3upaHa q4aeH-QPYHKINWS, KOATO ce Hapwda koncmpyxkmop. llpu cb3masa-
HETO Ha BCEKW O0EKT Ce BUKA KOHCTPYKTOP, KOWTO WHUITHAJIU3WPA TJIEH-
npoMenHmBATE Ha 0OekTa. VI3BBMKBAHETO HA KOHCTPYKTOPA Ce M3BBbPIIBA aB-
TOMATWIHO PN Ch3IaBAHETO Ha 00EKT.

VmeTo HA KOHCTPYKTOPA ChBIIAIa ¢ UMETO Ha caMusT Kjiaac. Hampuwmep,
B caeaBarus (pparment e nedunanpan Kiaac Point. KoncTpykTop®hT HA TO3U
KJIAC e Jiekjiapupad B pen 4:

class Point {
double x_,y_;

public:
Point (double x, double y); // koncmpykmop
/)

Ig

AKO KOHCTPYKTOP'HT MMa apryMeHTH, TO Te TpabBa Jia ce pejajar Hpu
ch3aBaneTo Ha obexTa. Hampuwmep:

Point pl = Point (1.0,1.0);
Point p2(2.0,2.0);
Point p3; // zpeuka
Point p4(4.0); // epeuka
Wma BBH3MOKHOCT 32 euH KJIac 12 ce AepUHUPAT HIKOIKO KOHCTPYKTO-
pa, KOUTO Ce PA3jIMYaBaT 110 API'yMEHTHTe, KOUTO UM Ce HpeIaBaT.’
KoncrpykTop, KoiiTo ce u3BnkRa 6€3 apryMeHTH ce Hapuyda KOHCmpyKmop
no nodpasbupare. Hanpumep, B ciejaBaiius (hparMent B peji 3 € JIeKjapupaH
KOHCTPYKTOpP, KOWTO Ce M3BUKBA C JIBA apryMeHTa, a B peJ 4 — KOHCTPYKTOP
o Toapasbnpare:

class Point {

public:
Point (double x, double y);
Point (void) ;

2B C++ e MOMyCTUMO fa ce meduHupaT HAKOAKO QYHKIUN C €IHO U CHIIO UMe, KOUTO
ce pazjmuasar 1o Oposi M THINA Ha APTYMEHTHTE. 3a Ja Pemmn KOs TOYHO (hyHKImMs TpsiOBa
ce W3BMKa, KOMINIATOPHT U3II0A3Ba CHUCHKA Ha IIPeIaJeHATe apTyMeHTH.
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};

Koii korcTpyKTOp 1€ Ce M3BUKA B J1aJI€H KOHKPETEH C/Iydail ce perrasa
CcropeJ; apryMeHTUTe, KOUTO Ca IIPeJIa/JeHu IPU U3BUKBAHETO Ha KOHCTPYKTO-
pa. Hampuwmep, B cieaBarmiust (pbparment, B pef 1 1€ n3BUKa KOHCTPYKTOPHT
ua Point, koifTo npuema jiBa aprymenTa, a B peji 2 Iie Ce U3BUKA KOHCTPYK-
TOPBT 0 ToApa3buparne.

Point p1(1.0,1.0);
Point p2;

3.2. KoHcTpyKTOp mo moapa3bupaHe

Konempyxmop no nodpasbupare ce Hapuda KOHCTPYKTOP, KOUTO MOXKe
Jla ce W3BWKa 0e3 j1a My ce MpelaBaT apryMeHTH.

Ako mporpamMmcTnhT He gedWHWpA HUKGKGE6 KOHCTPYKTOpP Ha KJaca, TO
KOMIIU/JIATOP'BT 1€ FeHepupa KOHCTPYKTOp 1o mnojpaszbupane. Ilosegenuero
Ha TeHepupaHus OT KOMTIMJIATOpa KOHCTPYKTOD 10 Mojpa3z0bupane e ja n3-
BUKA KOHCTPYKTOPHUTE 110 10jpa3bupane HA BCUYKH JIEH-IPOMEH/IUBU HA
KJIaca.

3.3. Naunnann3amnug Ha 4JIEH-TTPOMEHJINBU B KOHCTPYKTOpPA

Hexa umawme kjac Point, gedpurupan mo ciaegHust HAUUH:

class Point {
double x_, y_;

public:
Point (double x, double y) {
X_=X; y_=Y;
}

Point (void) {
x_=0.0; y_=0.0;
}
Point& set_x(double x) { x_=x; return *xthis; }
Point& set_y(double y) { y_=y; return *xthis; }
double get_x(void) {return x_;}
double get_y(void) {return y_;}
Ig

Karo m3non3zsamve Taka geduranpanust kKjaac Point mckame mga medwHn-
pame kiac Rectangle. Ob6ekTUTE OT TO3W KJIAC UMAT JBE UJICH-TTPOMEH/INBH,
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br

v
@ur. 1. Knac Rectangle

KOUTO CHOTBETCTBAT Ha TOPHWA JIAB ul_ n JOJITHUA JTeCEH bI‘_ BT'BJI Ha TIpa-
BOBI"'bJIHUKA. Hp@? Te3n JBE TOYKH MOXKe jIa Ce IMOCTPpOoum CaMO €IWH IIpa-
BOBI'BJIHUK, YUUTO CTPAaHW Ca YCIMOPEIHW Ha KOOPAWHATHUTE OCH, KaKTO €
nmokazano Ha durypa 1.

Heka pasriename ciennara gednHnnmrs Ha kiaaca Rectangle:

class Rectangle {

Point ul_, br_;

public:

Rectangle (double x,double y,double w,double h){
ul_.set_x(x).set_y(y);
br_.set_x(x+w).set_y(y+h);

}

T3

OO6bpHeTe BHUMAHUE, Y€ [PU BJIM3aHE B TSJIOTO HA KOHCTPYKTOpPA B Pejl
D, YJEH-TIPOMEHINBUATE Beve ca Ch3fmajiern. [Ipn TaxHoTo ch3mapane e u3-
BUKAH KOHCTPYKTOPBHT IO mojpa3dupane Ha kJjaca Point, a B Tas0ro HA
KOHCTPYKTOPA HIE TTPOMeHsAMe CTOWHOCTUTE Ha T W Y-KOOpAWHATUTE Ha ul_
u br_.

[To-m06pugar BapuanT e Ja HakapaMe KOMITHIATOPa KOTATO Ch3/1aBa 00eK-
ture ul_ u br_ 1a m3BuKa HEe KOHCTPYKTOPA IO rMojpaszdupane, a KOHCTPYK-
TOpa Ha Point ¢ aBa aprymMenTa.

To3u npobsiem e ob1r u HEroporo perenne B C++ e BbBEXKIAHETO HA CIIe-
VaJIeH CUHTAKCUC, KOWTO TO3BOJISIBA YKA3BAHETO HA KOHCTPYKTOPUTE, KOUTO
Tps0OBa Jla Ce M3BUKAT NPU CH3JABAHETO HA YJIEH-IPOMEH/IUBUTE HA KJIaca.

3a mammsa KOHKDPETEH TpUMep, KOHCTPYKTOPHT Ha Kiaaca Rectangle e
W3TJIEKJA TI0 CJAEeIHUS HAYNH!

class Rectangle {
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Point ul_, br_;
public:
Rectangle (double x,double y,double w,double h)
ul_(x,y),
br_(x+w,y+h)
{r
¥

[Ipean Ts710TO HA KOHCTPYKTOPA, C IBOETOUNE 3AM0YBA M30pPOsiBAHETO
HA KOHCTPYKTOPHUTE, KOUTO TpsiOBA [1a Ce M3BUKAT 3a BCsIKA €IHA YJIEH-
npomMensimBa. B pex 5 u pex 6 ca ykazanm KOHCTPYKTOPUTE, KOUTO TPsiOBa
Jla Ce U3BUKAT 3a YJIEH-IIPOMeHJIuBUTe ul_ U br_ ChbOTBETHO.

3.4. KoHCTPYKTOpPHU M JE€CTPYKTOPH

Ocrornarta 3ajava Ha KOHCTPYKTOpPA € Jla WHUInaj n3npa obekTa 3a Jjia
Morar wieH-pyHKImuTe Ha obekra ja padborar npasuano. Kopexrnara nnu-
UaIN3aIns Ha JaJIeH 00eKT MOHSKOra BKJIIOYBA, 3a/I€IsTHETO HA JUHAMUYIHA,
rnaMer, OTBapgaHeTo Ha (hailjoBe Wjin U3IMOI3BAHETO HA HAKAKDB JIPYT PECyPC.

Hexka pasrienamve ciegaus npumep:

class Foo {

int size_;
intx bar_;
public:

Foo(int size)
size_(size), bar_(new int[size])

{r
/)
¥
int bar() A
Foo foo (100) ;
/)
return 42;
}

[Tpu cb3gaBanero Ha oOexkTa fo0 B pe 11 muHAMUTHO ce 3a7esT TTaMeT 33 Ma-
cne ot 100 mean. Korato mpomeraneaTa foo m3iese ot 0b61acTTa Ha AeiicTRIE
B pen 13, To T I1e ce YHUIOXKY, 3a€IHO C BCUIKHA HEWHN IIeH-TTPOMEHINBH.
Junamuano 3aesienara namer, obade, e 0CTaHe HEOCBODOIEHA.

[TogobHu cuTyanmm ce 9ecTo CpeIanu B MPaKTUKATa. 3a TIXHOTO pe-
nmaBaHe € HeoOXOANMO J1a WMa, IaeH-(PYHKIHS, KOSITO JIa Ce TbPyKNA MPOTH-
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BOTIOJIOXKHO Ha, KOHCTPYKTOPUTE — Jla C€ M3BUKBA ABTOMATUYHO TPW YHU-
moXKapaHe Ha obeKTHTe OT AajeH Kiaac. B C++ wiaeH-pyHKIUATA, KOSITO Ce
BUKA aBTOMATUYHO MPW YHUIIOKABAHETO HAa 00EKT OT IajeH Kjaac ce Hapuda
decmpyrmop.

3.5. ecTtpykTopm

HectpykTopbT € dieH-QyHKIns, KOATO Ce BUKA aBTOMATUYIHO IIPU YHU-
moykagane Ha 00EKT OT JlaJIeH KJac, HE3aBUCUMO OT TIPUYNHNATE TIOPaINA KO-
nuTo 06eKT'bT Ce YHUIiozKaBa N3JIn3aHEe OT 06ﬂaCTTa Ha BUJMMOCT HWJIN
0CBODOXK TaBaHe Ha JUHAMUYHO Ch3gajen obekT. OcHoBHATA 3ajava Ha, JIeC-
TPYKTOpPA € jila 0cBOOOIM pecypcuTe, N3M0I3BAHN OT 00EKTa.

3a ma ce geduHUpa AeCTPYKTOP HA JaJeH KJac, TpadBa ma ce gedurmpa
wieH-(PYHKIUs, 9UeTO UME € 00Pa3yBaHO OT UMETO Ha KJ1aCa, KATO [IPeJ Hero

3~

e mocrarena twiaga ~ . Hampmmep, mmero ma mectpykTopa Ha Kiaca Foo e
“Foo (). HecTpykTopuTe HIMAT TUI HA PE3YJITATA U aPTYMEHTH. 33 Pa3J/InKa
OT KOHCTPYKTOPHUTE, BCEKU KJAC MOYKE JIa MMa CaMO eJWH JeCTPYKTOp.

Hexa ce Bbprem ma mpumepa ¢ kiaaca Foo. B korcTpykTopa Ha TO3m
KJIAC JIMHAMUYHO Ce 3a/e/s [IaMeT 3a MacuB 0T Heju duciaa. Tosa o3nadasa,
de KOraTo ch3jgaBame obekta foo B pex 14 amHaMudHO Ce 336/ TTaMeT
3a macuB or 100 memu umciaa. Koraro obexkrbr foo uziese or objacrra Ha
BUINMOCT B pea 16 Tazm maver TpsibBa ga ce 0CBOOOIN.

ITopaan Ttazu npuumna 3a kjaaca Foo ce medunupa mecrpykrop “Foo(),
KOWTO 0OCBOOOYKIaBA IWHAMWTHO 3ae/lerHara maMer — BXK pexa 8. Torara,
KoraTo obekTbT £00 uzsese or 0bJacTra Ha BUAUMOCT B peJl 16, apromarudHo
IIle Ce M3BWKA HErOBUSIT JIECTPYKTOP, KOWTO OT CBOS CTpaHa Ie OCBOOOIM
JMHAMUYHATA, [1AMET.

class Foo {

intx bar_;
int size_;
public:

Foo(int size)
size_(size), bar_(new int[sizel])
{r
“Foo(void) {
delete [] bar_;
}
/)
};
int bar () {
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Foo foo0(100);
/).

return 42;

4. KancyaupaHe Ha JaHHUTE: IpUMep

Pasriemannre mexanm3mu 3a jgeduHWpane Ha KJIACOBE TO3BOJISBAT Ha,
MIPOrPAMUCTUTE 110 €CTECTBEH HAUMH Ja CKPUBAT BbTPENIHATA OPraHU3aIusd
Ha obekTure. ManunyaupaneTro Ha 0OEKTHTE OT JaJIeH KJjac MOYKe Ja ce
M3BBPIIBA CAMO 9Pe3 IMyOJUYHUTE METOAU HA KJIACA.

Hexa kato mpumep pasriegame gedpwHUpaHeTo Ha kJjac Stack, Momean-
palll oBejieHneTo Ha abcrpakTaus Tuil crek. OCHOBHUTE OlEpaluu, KOUTO
MOoTaT Jia Ce M3BBLPITBAT C €/INH CTEK Ca JIRE:

e j00aBsiHe Ha HOB ejleMeHT B cTeka — push();
e U3BAXK/IaHEe HA MOC/eTHUs g00aBeH ejgeMenT ot creka — pop ().

[Topaan Tasm npuawnna, vecto crekbr ce Hapnva FILO (First In, Last Out)
'bPBU BJIA3BJ, MOCACACH U3IA3bJ.
Bh3MOKHWTE HAUMHN 3a peaIn3upane Ha CTeK ca HAKOoIKo. Haii-mpoctrar
BAPUAHT € JIa Ce M3IO0JI3BA MACHB, KATO aKO € HeoDXOAMMO CTEK'BbT JIa € JIH-

Hammden,’

MOYKe Ja ce W3MOJa3Ba JAWHaMudeHn MacwB. /Ipyr BapmaHT 3a pe-
AJM3UPAHETO HA CTEeKa € JIa Ce U3MOJI3BAa CIUCHK  HAIPUMED JABYCBbP3aH
CTIACHK.

HezaBucumo ot nHaumna Ha peajm3anug 0dade, ONEPAITMUTE KOUTO MOTAT

ITa, Ce M3BBLPINMBAT ChC CTeKa TpsibBa ma ce eann n cbimm — push() n pop().

4.1. IIpumep: crek, peaqn3vpaH 4pe3 AMHAMUYEH MACUB

#include <iostream>
#include <exception>
using namespace std;
class Stack {
const static int chunk_=2;
int size_;
int *data_;
int top_;

3Bposit Ha enemenTnTe, KOMTO MOraT a ce nobepar B MacuBa 4a He € (BUKCHPAH 10
BpeMe Ha KOMITUIANUATA HA TporpaMaTra.
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public:
Stack(void)
size_(chunk_),
data_(new int[chunk_1]),
top_(-1)
{r
“Stack(void) A
delete [] data_;
}
void push(int v) {
if (top_>=(size_-1)) {
resize () ;
}
data_[++top_Jl=v;
}
int pop(void) {
if (top_<0){
throw exception ();
}
return data_[top_--1;
}
private:
void resize(void) A
cout << "Stack::resize()pcalled..." << endl;
int *temp=data_;
data_=new int[size_+chunk_];
for(int i=0;i<size_;i++)
data_[il=temp[i];
delete [] temp;
size_+=chunk_;
cout << "Stack::resize()ynew, size_ is <"
<< size_ << ">..." << endl;
}
};
int main(void) {
Stack st;
st.push(1);
st .push(2);
st .push(3);
try {

20



49

50

51

52

53

54

56

N

I

cout << st.pop() << endl;

cout << st.pop() << endl;

cout << st.pop() << endl;
} catch(const exception& e) {

cout <<"exception () catched in pop..."<<endl;
}
return O;

}

4.2. Ilpumep: crek, peaqn3mpaH 4pe3 ABYCBbP3aH CIIUCHK

#include <iostream>
using namespace std;

class Stack {
struct Elem {
Elem* next_;
Elem* prev_;

int data_;

Elem(int v)
next_(0) ,
prev_(0),
data_ (v)

{

};

Elem* first_;
Elem*x last_;
void appendElem(Elem* newElem) {
if (last_==0) {
first_=newElem;
last_=newElem;

}

else {
last_->next_=newElem;
newElem->prev_=last_;
last_=newElem;

}
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Elem* removeLastElem(void) {

if (last_==0)
return O;

if (last_==first_) {
Elem*x res=last_;
last_=0;
first_=0;
return res;

Elem* res=last_;
last_=res->prev_;
last_->next_=0;

res->prev_=0;
res->next_=0;
return res;

}

public:

Stack (void)
first_(0),
last_(0)

{r

“Stack(void) A{
while(last_!=0){

Elem* el=removelLastElem() ;

delete el;

}
void push(int val) {

Elem* newElem=new Elem(val);

appendElem(newElem) ;

int pop(void) {

Elem*x elem=removelastElem() ;

if (elem==0){

cout << "ERROR:,stack,empty..."

return O;
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<< endl;






