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Tanoro ma kmaca gedunupa obmact wa jgeiictsue. Jlexkmapmupanero wa
9JIEHOBE HA KJIACA B TAJOTO HA KJIACA BbBEXKJA MMEHATa UM B 00JIacTTa HA
neiicTBre Ha KJIaca.

1.3. ObexkTn

Jledununusra Ha Kaaca MOXKe Jia ¢e PA3ryIerk ia KaTo MmabJIoH, 0 KOWTO
ce cb3maBar obektu. ledunupanero na Kjaac ¢b3gaBa HOB TUII B 00aCTTA
HA BUJIUMOCT, B KOATO € HampaseHa gedbuHUNugTa. 3a fa ce qepuampa 06exT
OT JaJIer KJIac, TpaoBa Ja ce gednanpa MTpoOMEHINBA OT ChOTBETHUST THTT.

Cren xaTo THTIBT, OTPEETEH OT JAaJIeH Kaac, Obae medpwHupan, TO TO3N
THUIT MOZKe JIa C€ MU3II0JI3Ba 110 JBa HAYMHA:

e KaTO Ce M3I0J3Ba Kaldopara ayMma class mociegsama or mmero Ha
KJIaca;

® KAaTO Ce H3II0JI3Ba CaMO MMETO Ha KJjlaca.

class Point p;
Point p2;

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

1.4. BioxxeHu KJjacose

Knac moxke ma 6mae gedpmarpan B paMKuTe HA JAPYT Kaac. TakbB Kaac
Ce HAPWYA GA09ICEH KIIAC.

Jledumnmmsta ma BIOXKEH KJac MOXKe ja Ob/e HampaBeHa B mybanaHarTa,
CKpHUTATA WM 3aIUTeHATa CEKINs Ha 00TrpaKjamus Kiac. AKO BIOKEHUST
kJjac e nepnHUpan B mybmTHATA CEKIMsT Ha KJiaca, TO TOW MOYKe J[a Ce M3-
MOJI3Ba KAKTO B PAMKHUTE HA KJ1aca, B KOWTO e nedpnHNpaH, Taka 1 HABCIK'bIIE
B mporpamara. TpsioBa ja ce mMa mpeaBuj obate, ¥e KOraTo BJIOYKEH KJIAC
Ce U3I0/13Ba U3BbH PAMKHUTE HA KJAca, B KOWTO e jeduHupan, e HeoOXommo
HEIrOBOTO UME Jia ce crenuduiuupa JoIbJIHUTETHO C UMETO Ha 00rpa jariusi
KJ1ac.

Hanpuvep, B cioegpammst ¢gpparvent e geduHWpan myOIndeH BIOYKEH
xiac Bar. Koraro m3non3eame 1031 Kjac B paMKUTe HA 00rpark JaIinst KJac
€ JIOCTAThIHO KaTO MME Ha KJjaca Jia m3nosssame Bar — mmx pen 5. Koraro
BBHTPEITIEH KJIAC C€ M3MOI3Ba M3BHH PAMKUTE HA 00TPAKIAININ TO KIac, He-
TORBOTO WMe TPsiOBA J1a ce KBAIMMUIMpa C MMETO Ha 00TparKaalnst Kjaac —
BUXK pej 8.

class Foo {
public:
class Bar {/*...x/};
private:
Bar bar_;
/7.
b

Foo::Bar bar;

2. YneH-TpPOMEHJINBU N 4JjIeH-YyHKITIN

Unenosere wa Kjgaca ce gedwHUPAT B PAMKUTE HA TAJIOTO HA K/aca.
KnacoBere morar jga mmar jBa BHIA YICHOBE: YAECH-NPOMEHAUCU T YACH-

2.1. YieH-ipoOMeHJINBU

JedunnpameTo Ha 4I€H-TTPOMEHINBATE Ha KJIaca € aHaJOTHIHO Ha fedu-
HUpaHEeTO Ha IIPOMEHJIUBU. 3a Ja CTaHe eHa IPOMEH/INBA YIeH Ha KJaca, TO
TsT TpsiOBA Ja Obie meduHUpana B ob1acTTa Ha jaeiicTere Ha kaaca. C apyrm
JIyMU, aKO ejHa MpoMeHanBa ce jjeduHupa B TAJI0TO Ha JlajeH KJac, TO Ts
Ce TMPEBPBINA B U/ICH-TTPOMEHINBA Ha KIACA.

Hanpuwmep, mpomennusure x_ n y_, nedunupanu B pej 2 u 3, CTaBar
JIeH-TTPOMEHIMBI Ha Kjaca Point, 3amoro ca gedwHIpan B HErOBOTO TSAJIO.

class Point {

double x_;

double y_;
b

Awanornaro npomernsmsuTe x_, y_, width_ w height_ ca wien-npomen-
JMBYM Ha Kjaca Rectangle.

class Rectangle {

double x_, y_, width_, height_;
s

3a paziuka 0T HOPMAJHUTE IIPOMEHJIMBU ODade UYJIeH-IIPOMEHJIUBUTE He
Morar jia GbjaT uHunuamsupanu npu axuoro jedunupane.! Ciegosares-
HO, ceHUAT (BPpParMeHT CbIbPKa TPeIiKa B pef 2:

! Tora TIPABUJIO UMa U3KIIOUYEeHNE. AKO WIeH-TTPOMEHINBATA, € CTATUYHA W KOHCTAHTHA,
TO TSl MOXKe J1a O'bJle MHUIMAIN3upaHa olle pu HeHHOTO jtehHIpaHe.
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2

3

class Foo {
int bar_=42;
g

[Ipuunnrara 3a Ta3u paziauka e, 4e npu J1epuHIPAHETO HA TIEH-ITPOMEH-
JINBA HE Cce 3aJie/ist TTaMeT. 3a/IeISTHeTO HA TIaMeT W WHWINAJIN3upaHeTo Ha
TTEH-TIPOMEHINBAUTE Ce M3BHPINBA €/Ba TIPU Ch3JaBaHETO HA 00EKT OT Ja-
nenmst knac. [lopajgm ToBa 3a WHHUIIMAIW3WPAHE HA UIEH-TTPOMEHINBUTE HA
obeKTHUTE OT JIAJIeH KJIAC Ce TPUAKY CHeNnaTn3npana dieH-QYyHKINT — KOHC-
mpYKmMop  KOsITO Ce BUKA aBTOMATHUYHO TPU Ch3JABAHETO HA BCEKH OOEKT.

2.2. Ynen-dbyuknuun

Ypen-gpynrxyuume peamTn3upaT MHOXKECTBOTO OT OMNEpAIHH, KOUTO MO-
raT Ja ce M3RHPIIBAT BHLPXY OOEKTHTEe OT majen kmaac. Vgeomormsita wa
00EKTHO-OPUEHTHPAHOTO TPOrPaMUpaHe Hajaara TPaBUI0TO, de BCUUKN OTle-
paruu BbpPXY WICH-TTPOMEHINBUATE TPAOBA J1a Ce M3BHPIBAT OT WIeH-DYHK-
UUTE HA KJaca.

3a ga crane eana pyHKIUsS 9J€H Ha Kjaaca, Td Tpabsa ga 6bje jgexna-
pupama B Ta7I0TO Ha Kaaca. Hampumep dymukmmara set_x(), gexkmapupana
B cieBamua bparMenT, e diaeH-QyHKIns Ha Kaaca Point.

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

g
Ynen-dynknunre Morat ga ce nedWHIPAT B TSIOTO Ha KJaca.

class Point {

double x_, y_;
public:

void set_x(double x){x_=x;}
g

2.3. MoaudunkaTopu 3a JOCTHI A0 YJIEHOBETE HA KJjaca

Kancyaupanemo (cxpusanemo na undopmayusma) e MEXaHUIbM KOHWTO
TIpe/INa3Ba BLTPENIHOTO MPEICTABAHE HA JaHHUTE. B 00€KTHO-OpUeHTHPaHeTo
nporpamMupaHe KalCyInpaHeTO € OCHOBHA TeXHHMKa, KOdATO Ce M3IO0J3Ba 3a
pasipe/jie/isiHe Ha OTTOBOPHOCTUTE MEXKJly Paz/IMYHUTe 4acTh Ha Hporpama-
Ta.

Knacosere B C++ mMaT CUJIHO PA3BUT MEXaHWU3IbM 33 CKPUBAHE HA WH-
dopmanugra. B ocnosara my ca cuennduxkaropure 3a JOCIbIL public,
private u protected. Ypes crenudukaropure 3a JOCTHI TAIOTO HA KIACA
ce paznens wa ceximm  nybauyna (public), cxpuma (private) n sawumena
(protected). B 3aBucumoct or TOBa B KOst cekums e jePUHUPAH 1aJeH 1JIeH
Ha KJIaca, TOi ce TMPeBpbINa B NnybAudeH, cCKpUm WA 3aUumen.

[Tybaunurume waernose HA KIaca Ca JIOCTBIHU OT BCUYKU TOYKHU HA MIPOT-
pamvata. Ckpumume waenose Ha Kaaca €a JOCTHITHU CaMo B 9IeH-(DyHKINATE
HA KJIACA W B NPUAMEAUME Ha KIaCa. 3auumenume 4wieHo6e Ce IbPKAT KaTo
MyOIMIHY 32 9ICHOBETE Ha MPOM3BOHNTE KJTACOBE N KATO CKPUTH 33 BCUIKH
OCTAHAJIM TOYKHU HA TIPOTPAMATA.

Karo npumep neka pasriegame xiaca Point, medbwrupan mo ciegHus
HAUWH:

class Point {

double x_, y_;
public:

void set_x(double x){x_=x;}
¥
Point pl, p2;
pl.set_x(10.0);
p2.x_=10.0; // zpeuka

B pex 7 mpomensive cbeTogaueTo Ha 06ekTa pl KaTo ce oOpbIimamMe KbM myd-
JIMYeH WjeH Ha Kiaaca — wien-gynknmara set_x (). Karo pesyarar croii-
HOCTTAa Ha CKpuTara 4jaeH-npomensnsa pl.x_ crasa 10. Ako ce onurame
obave IMPEKTHO J1a NPOMEHNM CTONHOCTTA HA CKPUTA YJIEH-TIPOMEHINBA (BXK.
pea 8), TO KOMIMIATOPBT 1HE JaJe ChOOIIEHNe 33 TPeIKa.

2.4. ObekTn

Jedunnnnuara Ha Kaaca MOXKe Ja ce pasryexkja KaTo IMad 0 H, Mo KOHTo
ce ch3masar obexTn. Ilpnm medwrmpane Ha TPOMEHINBA OT THTA Ha JTaJeH
KJIaC ce Ch3aapa 00eKT (eK3eMTIsAp, WHCTAHIWS) OT Kjaca. Beexm 06exT
TpuUTekRaBa COOCTBEHO KOMME Ha BCUIKW HECTATHIHHU TIEH-TTPOMEHJINBU Ha
kaaca. [Ipu ch3gaBamneTro mHa 00EKT ce Cb3IaBAT W €K3EMILIIPU HA BCUIKHU
9JIEH-TTPOMEHJIMBYA HA KJIACa, KOUTO CTaBaT “‘COOCTBEHOCT’ HA Cb3a/CHUS
00EKT.

3a pasznmka OT YIEeH-TPOMEHJUBUTE, BCUUKU OOEKTH CH TOJEISIT CaMO
€JTHO KOTie Ha wieH-(hyHKImnTe Ha Kiaaca. Hesasmcnvo oT 6post Ha obexTrTe
B IpOrpaMaTa UMa CaMoO €/IHO KOMHe HA 4IeH-(QYyHKIMUTE HA KJIACA.



Heka karo mpumep pazriegame kiaaca Point gedunupan mo ciaegHus
HAYUH:

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

Hexka ca nedpuunpann jgra obekra pl n p2 or tnna Point. Beekn ot Te3n
00eKTH npuTekaBa COOCTBEHO KOIME OT HECTATHYHUTE WJIE€H-TPOMEHIUBY X_
n y_. Koraro merousr get_x() (uam set_x() ce uzBuksa upes obexra pl,
TO M3TOJI3BAHATA B METOJIA “LJIEH-TIPOMEH/INBATA X_ TPUHAJJIEKN HA 0DEKTa
pl. Anasmornano 3a p2.

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

Karo ce m3nmomsea meroasr set_x(), ce mommdunupa croifHocrra HA
YTEH-TTPOMEHINBATA X_ 33 CHOTBETHUS 00EKT B P 2 WICH-TTPOMEH/TNBATA
x_ Ha obekTa pl mosmyuaBa croiHocT 10, a B pen 3 WIeH-TPOMEHINBATA X_
ma obekTa p2 mosydana croifrocT 20.

2.5. CTtpykTypu u KjacoBe

B esmka C++ cTpykTypuTe M KjIacoBeTe ca TACHO cBbp3ann. ChraacHo
OTIPEJIE/IEHNETO CTPYKTYPaTa € KJIac, 33 KOUTO 1Mo moapa3dbupare BCHIKH €Ie-
HoBe ca nybsmanu. ToBa ozHavaBa, 4e cjejauTe jaBe JePUHUINNA CA eKBUBA-
JIEHTHU:

class s { struct s {
public: /...
/7 hE:

BBR Besko ApYyTO OTHOIIEHME CTPYKTYPWUTE €€ THPKAT KATO KIACOBE
3a TIX € Bb3MOXKHO j1a ce jgeduHnpar 4ieH-(QyHKInn, KOHCTPYKTOPH U JIeC-
TpykTopu. Hampuwmep, crnemnnte neduHUTNN ca €KBUBATEHTHN:

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);
I

2.6. ITpusarenn Ha KJac

B C++ mexanusMuTe 3a KOHTPOJ Ha JIOCTBIA JIO YJIEHOBETE Ha KJIACA
MoratT jia 6’]3,[[&T 3&06I/IKOHQHI/I KaTO Ce U3IOJI3BAT MPUATEJICKUTE KJIaCOBE 1
dysxmumn. MexannsMbT Ha NPUAMEAUME O3BOJABA J1a CE J1aJe J0CTBI J10
CKpHUTATa 9acT Ha KJaca Ha OmpejeeHn (QyHKINI U KJIACOBe.

3a ga ce nedunupa, ye gagena pyHKINS WK KJIAC Ca MPUATENICKA Ce N3~
nmo3ea katodorara gyma friend. Hampuwvep, B ciennara gedmanmms Gynk-
nmsita dump () ce Jekaaprpa KaTo TPUsITeNcKa 3a Kiaaca Point.

class Point {
double x_,y_;

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

/7.
3

Tazm nedbwnumma npegoctad Ha GyHKIIATa dump () JOCTBI 10 CKPUTHU-
Te U 3aIMTEeRNTe WaeHoBe Ha Kiaaca Point. Hampuwmep, B crnenpammms gpar-
MEHT B Peji 2 HAI'bJIHO KOPEKTHO Ce M3IMOJI3BAT JIMPEKTHO CKPUTHUTE YJIEH-
TMPOMEHJIMBY Ha Kjaca Point.

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

2.7. Ykazarea this

Beaka wnen-dynrmmusg mva J0CTHI A0 yKa3aTesa, KOWTO € HACOUYEH KbM
obekTa, 3a KOiiTO Tazm unen-ynknus e n3pukana. Tosa e ykazarenst this.



Hampuwmep, neka ca gedunupanm asa obexrta pl m p2 ot Tuma Point.
Ako wien-dysnxiusra get_x() e usBukana 3a obexTa pl, T.e. U3NOJ3BAH €
CJIeTHUAT OTEPATOP:

pl.get_x();

To ykazaremar this me 6bae nacouen kbum obekta pl. Chnennure nse gedu-
HOIAW Ha 94IeH-pyHKIUATa get_x() ca eKBUBAJCHTHH:

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 }
Y 7 YV
¥ s 1}

IIporpamMucTbT MOXKe ja u3noa3ea ykasarens this B unen-dyukiunre,
3a J1a ce 0OPBINA KbM UIEH-TIPOMEHINBATE (KAKTO B MPEIXOJHUS TIPUMED),
HO TOBA € W3JIUIITHO.

Haii-uecro ykasarenst this ce usnosnssa, koraro jgajen meroj TpaoBa j1a
BbpHE Mpernparka KbM 00eKTa, 32 KOHTO e U3BUKAH.

Hampuvep, veka e gedpmampan 0b6ekT p oT Tnma Point w Heka 3a TO3M
00€eKT e M3MOI3BaAH CJIEHWS N3pas:

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

To3u n3paz ce U3UNCIABA OTJISIBO HAJSICHO, T.€. HAW-HANPEJT Ce M3II'bJIHS-
Ba MeToabT set_x() u KbM pesyaraTa OT TO3W METOJ Ce TpHIara MeToIbT
set_y().

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

3a j1a e Bb3MOXKHO 1m0g00H0 MOoBeJAeHre € HeodXoauMO MeToabT set_x ()
Jla BpbINa MPernparka KbM 00eKTa, upe3 KOWTO € M3RWKAaH.

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

¥

Point& set_y(double y) {
Yy-=Y;
return xthis;

}

2.8. dedunupane HA YiieH-DyHKIUN

Koraro egna wnen-dynxnns me e geduHupana B TAI0TO HA KJIACA, TO TS
TpsiOBa j1a ObJe jgeduHupana U3BbH TAI0TO Ha KJaca. [Ipu nedburupanero
Ha WIeH-QYHKINS U3BbH TII0TO Ha KJaca e HeoOXOAWMO J1a ce yKayke Heii-
HOTO ThIHO nMe. KaTto mpumep mHeka pasriegame wieH-pyarnuara set_x()
Ha Kjaca Point:

class Point {
double x_, y_;

public:
Point& set_x(double x);
Y2

ik

Koraro nedunnpamve anen-dpynxnnsra set_x() u3BbH TAIOTO HA KJAcCa,
Point TpabBa Ja M3MOI3BAME MBAHOTO MMe Ha (PYHKINATA, KOETO BKJIIOUBA
U UMETO HA KJACa, HA KOWTO Taszu (yHKIHd e wieH. [IbaIHoTO mMe HA Ta3n
aner-pyrkims e Point: :set_x().

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

2.9. CTaTuvHU YJI€H-TIPOMEHINBU

Koraro ejiHa uien-mpoMeH/INBa HA KJIACA HE € YaCT 0T OOEKTHUTE HA KJIACa
TSl Ce HAPUYA KAGC-NPOMENAUGA. 38 BCEKY €JIUH KJIAC, TO3U BUJI IPOMEH/IUBU
MMaT CaMO TI0 €JIHO KOINe, HE3ABUCUMO OT OpPOs HA OOEKTUTE OT ChbOTBETHUS
KJ1ac.

B esuka C++ 3a jgeduHMpaneTo Ha KJIAC-TIPOMEHIUBU Ce M3MOI3BA KO-
yosara jyma static. Tlopaju tosa B C++ HpOMeH/MBUTE OT TO3U BUJ Ce
Hapudar cmamuiti NPOMeHAUGC.

10



CT&TI/I‘-IHI/ITG YJIEH-TIPOMEHJINBU Ce€ Cb3/IaBaT U MWHUIIUAJIU3UPAT HE3aBU-
CHUMO OT TOBa /JlaJin €€ Cb3JaBaT obexTu. OCBQH TOBa CTaTU4HUTE YJjIeH-
TIPOMEHIMBI UMaT CaMoO MO €JHO KOIHe 3a BCUYKM O0eKTH OT Kjaca. Tosa
O3HaYaBa, Y€ WHNINAJIN3allndTa Ha CTATHIHNUTE YIEH-TTIDOMEHINBI HE MOXKe
JIa Ce€ BKJIIOYU B KOHCTPYKTOPpUTE Ha KJjiaca. Mexanusmbr 3a MHUIUAJIN3Aal sl
Ha CTATUYHUTE WIEH-TIPOMEHINBI TPAOBa Ja ce pazandaBa 0T MHUIHAIN3a-
NHUATa Ha HECTATUIHUATE YIEH-IIPOMEH/INBH.

Heka xaro mpuwmep na pasriegame kiaaca DeepThought, B koiiTo e medn-
HUpaHa CTaTU4YHA 4jeH-TpoMeHnBa ANS.

class DeepThought A
static int ANS;
V2T

s

int DeepThought::ANS=-1;

Nannmannzanusta na craTudHaTta diaeH-mpomensmBa ANS ce m3BbpIiBa
U3BbH TsJIOTO HA Kjaca. 3a LeITa Ce U3L0JI3Ba [I'bJIHOTO UME Ha YJIEH-11PO-
MensimpaTa DeepThought : : ANS.

int DeepThought::ANS=-1;

2.10. CraTtuyHnu YjaeH-(DYHKIUN

Ynen-dyHKINA, KOSITO HE C€ CBbP3BA C 00EKTHUTE HA KJaca, Cé HApUIA
xaac-pynryua. [Ipm m3BUKBaneTO Ha KIAaC-pyHKINS He ce M3MOoI3Ba 00eKT
OT KJIaca, & CAMWAT KJIac.

B C++ 3a pedunmpane mna kaac-GyHKIUN Ce M3MOI3BA KIIOYOBATA JTy-
ma static. [MTopajgu toBa obukHOBeHO Kjac-dyHkiuure B C++ ce Hapudar
cmamuyHy 9ieH-QyHKITNN.

Karo mpumep meka pasriename kiaca DeepThought, B KoiiTo e nedpnnn-
pama cratnana wiaen-gpyrrnnsg find_the_answer ().

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

}s

CratnaanTe w1eH-QYHKITNN HE Ce CBBP3BAT C KOHKPETEH 00EKT 0T KJIaca
IpY W3BUKBAaHETO WM. TOBa O3HAYABA, Y€ B PAMKUTE HA €IHA UIeH QPYHKITNT
BUE€ HAMATEe AUPEKTEH JTOCTHIT IO HECTATUIHUTE YJIEH-TTPOMEHINBI (R)K. pena

2).
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void DeepThought::find_the_answer(void) {
foo_=8; // 2peuka! /*00x*/

Craruunure I{J'IeH*(i)yHKU;I/II/I nMaT II'bJIEH JIOCTHIT 1O BCUYKH YJICH-TIPO-
MEH/IMBA Ha KJjaca. B PaMKHUTE Ha TdJIOTO Ha CTaTUu4YHaTa LIJ'IGH—(i)yHKLLI/ISI
nMaMe TI'bJIEH JJOCTHIT JO CKPUTUTE N 3alllUTEHW YJIEH-TIPOMEHJINBU Ha KJjlacCa.

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

}
};

Cratnannre 9aen-QyHKINNT He ce CRHP3BAT ¢ KOHKPETHA WHCTAHIINS Ha
kaca. 3a jJa ce M3BWKA CTATHYIHA UIeH-QYHKINS He € HeoOXOInM 00eKT OT
kaaca. Crarnannte wieH (DYHKINN Ce BUKAT JNPEKTHO, KATO Ce M3TOJI3Ba
IbIHOTO UME HA 9I€H-PYHKIINITA:

DeepThought::find_the_answer();

2.11. CraTu4yHN YJIeHOBE: IPUMEP

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

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

// some deep calculations
ANSWER=42;

12



15

16

17

19

20

21

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

}

2.12. KoncrauTHu 4jieH-QyHKINN

Ynen-dgyuxnnnure MoraT ma ObaaT gedUHUPAHN KaTO kKoncmanmmu. Ko-
raTo eaHa UieH-(QYHKINs € KOHCTAHTHA, TOBA O3HAYA, Y€ B PDAMKHUTE HA Ta-
kapa QyHKINS He MOYKe J1a ce TPOMEHsT ChCTOSTHNETO Ha obekTa (Ha Heropure
“IEH-TTPOMEH/TUEN ).

3a ma ce medwHMpa eaHA WIEH-PYHKINI KATO KOHCTAHTHA CE M3TOJI3BA,
KJIrogoBaTa jyma const:

class Foo {
int bar_;
public:
int get_bar(void) const { return bar_; }

}s

Ynen-dgyuxnnara get_bar (), nedpunnpana B pes 4, € KOHCTAaHTHA “JI€H-

dyHRIIA.
Koraro egna anen-byuknmsa e medpuHrpana KaTo KOHCTAHTHA, TS HE MO-

Ke JIa IPOMeHd ChbCTOAHMETO Ha 00eKTa, 3a KOWTo e m3BWKaHa. B pex 4 ma
crenparmus PpParMeHT e JOMyCHATA TPEIKA.

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

}s

3. KoHCTpyKTOpPM M JIECTPYKTOPH

3.1. KoHcTpykTopu

Ynen-mpoMeHTUBUTE He MOTAT Ja Ce WHUIHAIN3UPAT IPHU TIXHATA JIe-
dbuanmms. [Mpnannrara 3a Tora e, e mpm nedpmHUpaHETO HA KJjaca He ce
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Cb3/IaBAT EK3EMILISIPU HA ICH-TIPOMEHIUBUTE My. T0Ba ce CaydBa eaBa KO-
raro ce cb3zgane 00ekT or jedMHUpaHMs KJAC. 32 BCEKM Cb3JaJeH 00eKT
ce Ch3/IaBAT €K3EeMILIAPU Ha BCUYKHU LJIEH-TIPOMEHJINBU Ha KJaca, KOUTO Ca
CRBP3AHT ChC Ch3maaenns 00exT. [Topaam ToRa MHNIIMATN3TPAHETO Ha TIEH-
MPOMEH/TMBUTE TPAOBA /14 C€ M3BBLPINN TPU Ch3/aBaHE HA 0OEKTH.

3a wHUIUAIN3UpaHe Ha O0DEKTHUTE OT JAJIeH KJIaC Ce W3MOJI3Ba CIerua-
Jm3upaHa 4ieH-pYHKINA, KOATO ce Hapuda koucmpyxmop. llpu cb3maBa-
HETO Ha BCEKW ODEKT Ce BWKA KOHCTPYKTOP, KOWTO WHUIMAJN3NPA TJIEH-
TPOMEHIMBITE Ha 00ekTa. VI3BMKBaHeTO Ha KOHCTPYKTOPA Ce M3BHLPITBA aB-
TOMATHIHO TTPW Ch3/IABAHETO Ha 0DEKT.

NmeTo Ha KOHCTPYKTOpA CHLBIAJA C UMETO HA CAMUAT Kjaac. Hampmwmep,
B caeaBamus dpparmenT e gedunnpan kiaac Point. Koncrpykropsr Ha TO3M
KJIac € JeKJapupan B pef 4:

class Point {
double x_,y_;

public:
Point (double x, double y); // koncmpykmop
/7.

3

AKO KOHCTPYKTOP'BT UMa apryMeHTH, TO Te TPAOBa Ja ce IpejaiaT npu
cb3jaBanero Ha obekra. Hanpumep:

Point pl = Point(1.0,1.0);
Point p2(2.0,2.0);
Point p3; // 2peuka
Point p4(4.0); // zpeuka
Vwva BBh3MOKHOCT 3a eJiH KJac Ja ce JeUHIPAT HIKOJIKO KOHCTPYKTO-
pa, KOWTO Ce pa3InyaBar Mo apryMeHTHTe, KOUTO WM Ce TTpeaBat.>
KoncrpykTop, KoiiTo ce m3BnKBa 6€3 apryMeHTH ce Hapuda KOHCMPYKMop
no nodpasbupane. Hanpumep, B ciejpaiius hparMentT B pejl 3 e JeK/J1apupan
KOHCTPYKTOP, KOHTO Ce M3BUKBA C JIBa apI'yMeHTa, a B pej 4 KOHCTPYKTOD
o mojipasbnpane:

class Point {

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

2

“B C++ e momycTnmo ma ce AedWHUPAT HAKOJIKO (DYHKINH C €THO W C'hINO MMe, KOUTO
ce pa3IMvaBaT 1Mo OpOst M THITA Ha APryMeHTHTe. 3a Ja PeIn KOst TOTHO (YHKITIS TPsiOBa
Ce M3BUKA, KOMIUJIATOPHT U3MOJI3Ba CIIMChKaA HA TIPEJIaJeHUTe apryMeHTH.
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Koii KOHCTpYKTOp IIle Ce M3BMKa B JI3JIeH KOHKPETEH CJIydail ce pernasa
CTIOPEJT apTyMEHTUTE, KOUTO Ca TPEIAJIeHd TPU U3BUKBAHETO HA KOHCTPYKTO-
pa. Hampuwmep, B criegBamug dpparment, B pej 1 e M3BHKa KOHCTPYKTOPHT
nwa Point, KoiiTo Tprema JBa aprymMeHTa, a B pej 2 Ie ce M3BNKa KOHCTPYK-
TOPBT TO TOApa3dmpane.

Point p1(1.0,1.0);
Point p2;

3.2. KoHCcTpyKTOp TI0 moapa3bupaHe

Konempyxmop no nodpasbupane ce Hapuda KOHCTPYKTOP, KOWTO MOXKe
Jla ce M3BUKA 0€3 J1a My Ce MpejaBaT apryMeHTH.

Ako nporpamucrbr He jedUHUPA HUKAKSE KOHCTPYKTOD HA KJjaca, TO
KOMITMIATOP'BT I1e TeHepupa KOHCTPYKTOP 1o mojapasdbupane. [losemennero
Ha TeHepupaHud OT KOMIHUJIATOPA KOHCTPYKTOP TO TOJApasz0mpaHe e ja m3-
BWKA KOHCTPYKTOPUTE TIO ToApaszdmpane Ha BCUYUKW WIEH-TTPOMEHINRI Ha
KJ1aca.

3.3. Nuunmanu3amnusa HA 4JI€H-TPOMEHJIMBU B KOHCTPYKTOPA

Hexa nmame xnac Point, medbwHUpan 10 CAeHUA HATAH:

class Point {
double x_, y_;

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

Point (void) {
%_=20.05 y_=0.0g
}
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_;}
}s

Karo manomsBame taka jgedunupanmsa xjgac Point ncekame ja jgedunn-

pame kiac Rectangle. OGexrure 0T TO3M KJIAC UMAT JIBE YJI€H-IIPOMEH/IUBH,

ul X

br

v
@ur. 1. Knac Rectangle

KOUTO CBbOTBETCTBAT Ha I'OPpHUY JIAB 111_ n JI0JIHUA JIeCeH bI‘_ 'bI"bJI Ha IIPa-
BOBI'bIHUKA. [Ipe3 Te3m JBe TOUKM MOXKe Ja ce TMOCTPOU CaMoO €IUH TIpa-
BOBI'BJIHUK, IUATO CTPAHU Ca YCIOpEeTHNW HA KOOPAWHATHUTE OCH, KaKTO €
mokazamno ma durypa 1.

Heka pasrienamve ciennara medpuanmms Ha Kiaca 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);

}

i

O6bpHere BHUMAHUE, Y€ PU BJIU3AHE B TSJI0TO HA KOHCTPYKTOPA B P/l
5, WIEH-TIPOMEHIUBUTE Bede ca cb3gaagenn. [Ipm maxuoTO chi3aBane e n3-
BUKAaH KOHCTPYKTOPBHT MO ToApa3bupane Ha Kjaaca Point, a B T410TO Ha
KOHCTPYKTOPa HUE NPOMeHdAMe CTOMHOCTUTEe Ha & U Y-KOOPJAWHATHATE Ha ul_
nbr_.

[To-106pusiT BApWAHT € Jja HaKapaMe KOMIIMIATOPA KOraTo C'h3/1aBa 00eK-
tiTe ul_ m br_ ja m3BWKa He KOHCTPYKTOPA 1O Moapa3dupane, a KOHCTPYK-
Topa Ha Point ¢ jBa aprymeHra.

Tozu pobsiem e 061, u HEroBOTO perienne B C++ € BbBEXK/AHETO HA CIie-
HaJIeH CHHTAKCHUC, KONUTO MO3BOIABA YKA3BAHETO HA KOHCTPYKTOPUTE, KOUTO
TPsIOBA J1a Ce W3BWKAT TIPU Ch3JIaBAHETO Ha, WIEH-TIPOMEHINBUTE Ha K/Iaca.

3a Hammsi KOHKPETEH TIpUMep, KOHCTPYKTOPBT Ha KJjaca Rectangle ime
U3TJIeZK1a M0 CIeTHUS HaJdnH:

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)
{
g

[Ipesn Ta710TO0 HA KOHCTPYKTOPA, C JABOETOYNE 3ATI0UBA, M3OPOSIBAHETO
HAa KOHCTPYKTOPHUTE, KOUTO TPAOBA Jla €€ M3BUKAT 33 BCIAKA €JIHA JICH-
npomenmBa. B pex 5 u pea 6 ca ykazaHm KOHCTPYKTOPHUTE, KOUTO TpAOBa
Ja ce U3BWKAT 3a YICH-TTPOMEHJANBUTE ul_ n br_ ChOTBETHO.

3.4. KOoHCTPYKTOpPU M JECTPYKTOPH

OcnoBHata 3a/ja9a HA KOHCTPYKTOPA € Jla WHUIHAJN3npa 00eKTa 3a Ja
Morar dieH-pyHKINNTEe Ha 00eKTa 1a paborat mpasmano. KopekTHaTta nHn-
A M3anus Ha JaJeH 00eKT MOHIKOTA BKIIOYBA 33/I€THETO HA JUHAMUTHA,
nmaMmeT, OTBapsineTo Ha (halljIoBe WM U3MOI3BAHETO HA HIKAKBB JIPYT PECypPC.

Hexka pasriename cieinnst npumep:

class Foo {

int size_;
int* bar_;
public:

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

{r
/7.

i

int bar () {
Foo fo0o0(100);
/7.
return 42;

+

TTpw ch3masameTo na obexTa foo B pes 11 TuHAMUTHO ce 3aIesT TaMeT 3a Ma-
cre ot 100 mean. Koraro mpomensimeara foo n3ese oT obaacTTa Ha, JeiicTrie
B peji 13, To T IIe ce YHUIIOXKH, 3a€HO C BCUYKN HEITHN YJIeH-TTPOMEHINBH.
JlnrnaMuaHO 3ajeeHaTa maMer, obade, e OCTaHe HeoCBOOOIeHA.

ITo06H cuTyarmu ce 9ecTo CpemaHn B MPAKTWKATA. 3& TSIXHOTO pe-
TMaBafe € HeoOXOoIMMO J1a, WMa, IIeH-(DYHKINS, KOSITO Ja Ce ThpPyKU TPOTH-
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BOIOJIO’KHO HA KOHCTPYKTOPUTE — JIa C€ M3BUKBA aBTOMATHYHO TIPHU YHMU-
moxKaBaHe Ha obekTure OT JiajeH Kjaac. B C++ wien-pyHKIusATa, KOSITO €€
BUKA aBTOMATHYHO MPH YHUIIOKABAHETO Ha 00EKT OT JIaJeH KJaac ¢e Hapuda
decmpyrmop.

3.5. HecrpykTopn

JecTpyKTop®T € wieH-QyHKIHS, KOSTO C€ BUKA ABTOMATHIHO TIPU YHU-
MIOKAaBaHEe HA OOEKT OT JIaJIeH KJIAC, HE3ABUCUMO OT MPUYUHUTE 0PI KO-
UTO OOEKTHT Ce YHUIIOXKABA n3an3ame OT 00JacTTa Ha BUANMOCT TN
0CBODOXK JaBale Ha JUHAMUYHO Cb3jajeHn o0ekT. OcHoBHATA 3a/a4a Ha JeC-
TPYKTOPA € Ja 0CBOOOIN PECypCuTe, M3MOI3BAHN OT 0OEKTA.

3a ma ce medpmHMpa IECTPYKTOP Ha JaJI€H KJac, TpsOBa ma ce geduamnpa
4/1eH-(DYHKINS, TUETO NMe € 00pa3yBaHo OT MMETO Ha, K/IAcCa, KaTO TP Hero
e moctaBena tuiga '~ Hampumep, nmero ma jgectpykropa Ha kKiaca Foo e
“Foo (). ectpyKkropure HiMaT TUIl HA PE3Y/ITATA U APIYMEHTU. 34 PA3/IUKA
OT KOHCTPYKTOPHUTE, BCEKH KJIAC MOXKE Ja UMa CAMO eINH JeCTPYKTOP.

Heka ce Bbpuem na npumepa ¢ kjiaca Foo. B koucrpykropa wa 1031
KJjlaC JUHAMHWYHO Ce 3a/J1eJid [IaMeT 3a MaCHuB OT LeJin 4ucJjia. TOB& O3Ha4aBa,
Je KoraTto cb3gaBame obekTa foo B pem 14 AuHAMUYHO ce 3ajess TMaMeT
3a macuB oT 100 nemm umncna. Korato 06ekTbT foo m3e3e oT obaacTTa HaA
BUAMMOCT B pes 16 Tazwm mamer TpsiOBa ga ce 0CBOOON.

IMopaam Tazm mpuunma 3a kaaca Foo ce nedurmpa mectpykrop “Foo(),
KOWTO OCBODOXKIaBa JMHAMWYHO 3ajeeHara namer — Bk pen 8. Torasa,
KOraTo 00eKTHT £00 M3/1e3€ OT 0OIACTTA HA BUANMOCT B pejt 16, aBToMaTuano
e Ce M3BUKA HErOBUAT JIECTPYKTOP, KOWTO OT CBOsI CTpaHA IIe OCBOOOIU
JMHAMAYHATA TTAMeT.

class Foo {

int* bar_;
int size_;
public:

Foo(int size)
size_(size), bar_(new int[size])
{}
~“Foo (void) {
delete [] bar_;
}
/...
E:
int bar () {
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Foo foo(100);
/7

return 42;

4. KancynupaHe Ha JaHHUTE: TPUMeEP

Pasrnenanmre mexamm3mu 3a gedwHUpane Ha, KIACOBE MO3BOJISIBAT HA
MPOrPaMUCTHUTE 10 €CTECTBEH HAYNH JIa CKPUBAT BHTPEITHATa OPraHu3alust
Ha obexkTure. ManumyaupaHero Ha O00EKTHTE OT JaJIeH KJIAaC MOXKe Jia ce
U3BBPIIBA CAMO Ype3 yOJIMYHUTE METO/IM HA KJI1Aca.

Hexka kato npumep pasriename jgedmnHUpaHeTo Ha Kjac Stack, Mojges -
parr moReienneTo "a abcTpakTHusa THT cTek. OCHOBHWTE OMeparnn, KOWTO
MOoraT Ja e W3BLPINBAT C €INH CTEK Ca JBe:

e jj00amsiHe HA HORB ejieMeHT B creka — push();
e M3BaKJAHE HA MOC/JIeAHAS J00aBEeH eJIeMEeHT OTCTeKa“’pOP()

THopaam Tasm npuaunna, vecrto crekwbr ce napnva FILO (First In, Last Out)
— I'bPBU BAAZBJ, NOCTEICH U3JIA3bII.

Bb3MoKHUTE HAUUHN 32 peau3upaHe Ha CTeK ca HAKOJIKO. Hafi-ipoctust
BApMAHT € JIa Ce M3MOI3Ba MACHB, KATO aKO € HeOOXOAMMO CTEKBT Ja € JIH-
HaMTHen,? MoyKe 74 Ce M3MOJ3Ba AMHAMIYen Macui. JIpyr mapmwanT 3a pe-
ATM3VPAHETO Ha CTEKA € JIa Ce M3MOJI3BA CMUCHK — HATPUMEp JBYCBbP3aH
CTIACHK.

Hezagucnmo oT naumna wa peannzanmsi 00ade, OMEPAANTE KOUTO MOTAT

Jla ce M3BBPIIBAT CbC cTeKa TpabBa ja ce ejguu u cbimm  push() u pop().

4.1. Tlpumep: cTek, peaJu3upaH dYpe3 AUHAMUYEH MAaCUB

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

3BposiT Ha eeMeHTHTe, KOWTO MOTaT ja ce mobepar B MacuBa jga He e (bWKCHPaH 1o
BpeMe Ha KOMITAJIAINATA Ha TTporpamMara.
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public:
Stack (void)

size_(chunk_

)’

data_(new int[chunk_1]),

top_(-1)
{}
“Stack(vaid) {

delete [] data_;

}
void push(int v)

{

if (top_>=(size_-1)) {

resize ();

}

data_[++top_l=v;

}
int pop(void) {
if (top_<0){

throw exception ();

}

return data_[top_--1;

}

private:

void resize(void) {
cout << "Stack::resize (), called..."

int *temp=data_;
data_=new int[size_+chunk_];

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

data_[i]l=temp[i];
delete [] temp;

size_+=chunk_;

<< endl;

cout << "Stack::resize (), new,size is <"

<< size_
¥
b
int main(void) {
Stack st;
st .push(1);
st .push(2);
st .push(3);
try {

<<

">
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cout << st.pop() << endl;
cout << st.pop() << endl;
cout << st.pop() << endl;
} catch(const exception& e) {
cout<<"exception (),catched in, pop..."<<endl;
}
return 0;

}

4.2. Ilpumep: cTek, peaju3nupaH 4pe3 ABYCBbP3aH CIUCHK

#include <iostream>
using namespace std;

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

int data_;

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

{}

s

Elem* first_;
Elem* 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* removelLastElem(void) {

if (last_==0)
return 0;

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)

{3

“Stack(void) {
while(last_!'=0){

Elem* el=removelastElem();

delete el;

}
void push(int val) {

Elem* newElem=new Elem(val);

appendElem(newElem) ;
}

int pop(void) {

Elem* elem=removelastElem() ;

if (elem==0){

cout << "ERROR:,stackgempty..."

return 0;
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<< endl;






