TEMA 4.
NOJTIMMOPPU3DBM U
BUPTYAJIHA ®YHKLUUMN.

(MHOECTBEHO HACNIEAABAHE)




noJiMMOP®U3bM U BUPTYAJTHU PYHKLUN

JdegpuHuyuu:

Moaumopgu3bm o3HayaBa 'MHoroobpasme'.

[MTonnMmopPrn3bMbT ce NPOoABABA KOrato HAKOJIKO
nedpnHMpaHu Knaca cnoaenart oo, nHrepdenc,
3alLOTO Ca HacaeAHMUM Ha eauH M cbll, 6a30oB
Knac(ose). UmnnemeHTayunuute morat ga ce
Pa3/1M4aBaT, 3aL0TO K/IacoBeTe Ca Pa3/INYHMN,
ObeKTuTe Ha Te3n Kaacose Ce M3NO0AN3BAT Mo

elHaKbB Ha4YMH, TbX KaTO Te€ CNoAenAaAT obwma
nHTEedpeunc.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

Adecduruyuu:

BupmyanHa dJyHKLqUH e 4vieH (I)yHKLI,VIH
Ha KJ/1aCa, a4pecbT Ha KOATO He €
(I)VIKCVIpaH A0 MOMEHTAa Ha U3MNbJ/IHEHWNE.

Ta3sm TexHUKa e U3BeCTHa CbLO U KaTo “KbCHO CBbp3BaHe”.

3a pa3nuKka ot apyrute GyHKUUK, 0BPbLIEHMETO KbM BUPTYaAHa GYHKLUS
BMHarun e CBbP3aHO C peanusaumaTa Ha Tasn GpyHKUMA 33 AadeH 06eKT,
[OPU 1 KoraTo 06eKTHbT e AOCTbMNEH Ypes yKazaTen (pedepeHuyms).



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

Pasnukn Mexxay BUpTyaiHa 1 HEBUPTYanHa:
HeBupTyanHa MyHKLUMS:

0O Cb34aBaT Ce HIKOJIKO peanv3aunm Ha eHa U Cblua
(OYHKLUNS;

O TwvnbT (KNAackT) Ha 06eKTa ce onpeaesns no BpeMe Ha
KOMAuIaumns 1 e eaHo3HavyeH (eanH n Cbll);

O [Ipy obpblleHne Ypes yKas3aTen He MOraT Aa Bb3HMKHAT
HeaeTEPMNHUPAHOCTY (HEBB3MOXXHOCT a Ce onpeaenu

agpeca).



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

Pasnuvky Mexxay BUpTyanHa 1 HEBUPTYasHa:

BupTyanHa @yHKUMS:

O [lpy anHaMM4YHOTO (KbCHO) CBbp3BaHe (late binding) meToabT,
KOWTO LLE Ce U3BWNKA, CE OMNPEAENS MO BPEME Ha U3MbIHEHWE;

0 }3BMKBa ce METOABLT Ha TO3W KAAC, OT KOUTO BCbLLHOCT €
OaEHVAT O6€EKT;

0O ToBa e Taka He3aBUCMMO Ye YKasaTessaT MOXe [a €
nedvHnpaH KbM 6a30B KJiac.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

[Tpumep:

Mporpama 3a cb3gaBaHe U U30bpa3sBaHe Ha
MNPOCTU reOMETPUYHUN PUrypu:

> [lporpamarta TpAb6Ba Aa ocurypsasBa n3obpasasaHeTo Ha
MHOeCTBO OT NPUMUTUBHU rPpadUUYHMN 0OEKTU KaTo
HanpMMmep OKPBKHOCT, MPaBOBbIbJHUK U KBaApaT;

> [oTpebutenaT Ha Knaca Ccb3aaBa KenaHute 0b6eKkTn u
N3BMKBa PYHKLUMUTE 33 Aa ce n306pasAT, USTPUAT UK

npemecTArT.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

OcobeHocTH:

B BcuyKku rpadunyHM 06eKTM noaabprKaT eaHaKBO
MHOEeCTBO OT onepauun - U3TpMBaHe u
npemecTBaHe.

B HayMHBT Ha UMNNemMeHTauuA Ha onepaunAaTa
M306pa3ﬂBaHe € pa3/1nvyeH 3a BCEKUN €aNH OT TAX.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

MmnnemeHTaumnsa:

Oedunnunpa ce knac CGraphicalObiject:

d [Npepoctass o6 nHTEPdENC, cCNOAENAH OT BCUYKU
rpaPpmyHn 06eKTU-PYHKLUNTE, KOUTO MMMNAEMEHTUPAT
obwmnte onepaumnu;

Q O6u, 33 BCUYKM PUrYpU € LUEeHTbPDBT, CIPAMO KOMTO ce
n3obpasasar, npeacrtaBeH Ype3 Knaca CPoint;

O CGraphicalObject ce Hacneaasa OT KnacoBe, KOUTO
npeacTaBnsaABaT KOHKPETHUTE PUTYPU-KPBT,

NPaBObIb/IHUK U KBaA4PAaT.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

lpumep 3a uHNAEMEHMAUUA:
class CPoint {
int m_ix, m_iy;
public:
CPoint(void);
~CPoint(void);
CPoint( int xarg, int yarg);
CPoint(const CPoint& xy);
// YyeTeHe Ha KOOpAMHaATA ix
int Getx(void) const;
// yeTeHe Ha KOOpAUHATA iy
int Gety(void) const;
// Mpeaeknapayua Ha onepaTtopa 3a NPUcBoABaHe
const CPoint& operator =(const CPoint& xy) {
m_ix = xy. m_ix;
m_iy = xy. m_iy;
return *this;
}
}i



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

lpumep (npodwvaxceHue):
class CGraphicalObject {
protected:
CPoint m_center; // s2padeH ob6ekm
CGraphicalObject( CPoint const& p ) :
m_center(p) {}
public:
virtual void Draw() const = O,
virtual void Erase();
virtual void MoveTo(CPoint const& p ) ;
void SetPenColor(unsigned int uiColor);

%



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

MmnnemeHTauma Ha Erase: KaTo ce NPOMEHM LBETHLT Ha MapKepa ¢ To3M Ha PpoHa Ha
n3obpasnBallaTa NOBbPXHOCT U Npen3obpasnBaHe.

void CGraphicalObject::Erase(){
unsigned int backgroundColor=0;
unsigned int foregroundColor=0xffff;
SetPenColor(backgroundColor);
Draw();
SetPenColor(foregroundColor);
}
void CGraphicalObject::SetPenColor(unsigned int uiColor) {
// umnaemeHmayusa 8 3a8UcUMoOcm om U3nosA38aHaAmMa 2paguyHa cpeda
}
void CGraphicalObject::MoveTo(CPoint const& center ) {
Erase();

m__center = center;
Draw();

}



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

// Kknac HacnegHuK Ha CGraphicalObject
class CCircle : public CGraphicalObiject {
int m_iradius;
public:
CCircle( CPoint const& p, int r ) :
CGraphicalObject(p), m_iradius(r) {}

void Draw() const;

}i



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

// knac HacnegHuK Ha CGraphicalObject
class CRectangle : public CGraphicalObject
{

int m_iheight;

int m_iwidth;

public:

CRectangle( CPoint const& p, const int h, const
int w ) :

CGraphicalObiject(p), m_iheight(h),
m_iwidth(w) {}

void Draw() const;

}i



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

// Knac HacnegHuK Ha CRectangle
class CSquare : public CRectangle {
public:
CSquare( CPoint const& p, const int w ) :
CRectangle( p, w, w ) {}
Yi
void CRectangle::Draw() const {
// KOHKpeTHa umnaemeTaums Ha
// n3obpasaBaHeToO Ha NPaBObIbAHMKA
}
void CCircle::Draw() const {
// KOHKpeTHa umniaemeTaums Ha
// n3obpasnaBaHETO Ha OKPBIKHOCT



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

Mpumepu 3a cb3pasaHe Ha 0b6eKTu:
CCircle oc (CPoint (O, 0), 5);
oc.Draw ();

oc.MoveTo (CPoint (10, 10));
oc.Erase ();

CSquare os(CPoint (0, 0), 5);
os.Draw ();

os.MoveTo (CPoint (10, 10));
os.Erase ();

CRectangle or(CPoint (0, 0), 5, 10);
or.Draw ();

or.MoveTo (CPoint (10, 10));
or.Erase ();



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

Pa3nuka mexay HeBupTyanHu (npegedmuHUpaHun) u BUPTYasHU
dYHKUUMU

B He-BupTyanHu YneH GyHKUUN Ca onpeaenieHn CTaTUYHO-PYHKLMATA ce
n3bupa crtaTM4HO (N0 Bpeme Ha Komnuaauma) Ha 6a3aTta Ha TMNa Ha
yKaszaTtena (unu pedpepeHymata) Ha 06eKTa;

B BuptyanHute uneH GyHKUMK ce onpeaenaTt AMHAMUYHO (Mo Bpeme Ha
N3NbJIHEHME) - UneH PYHKUUATA ce n3bupa AMHaMuUHO (No Bpeme Ha
N3NbJIHEHME) B 3aBUCMMOCT OT TUNA Ha 06eKTa, a He OT TMNa Ha
yKasaTtens (unm pedepeHumsaTa) KbM To3M 06eKT "AUHAMUYHO
cBbp3BaHe"



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

MmnnemeHTaumua Ha BUPTYanHuU GyHKUUU

m [loBeyeTo KOMMNUAATOPU U3MON3BAT HAKAKbB BapUaHT Ha c/ieHaTa TeEXHMKA -
ako 06eKTbT UMa eZiHa UM noBeyve BUPTYaNHU GYHKUMU, KOMOUNATOPBT
NoCTaBA CKPUT yKa3aTen B 06eKTa, HapeyeH "BUpTyaneH yKasarten' (v-
pointer) To3n "v-pointer" coun rnobanHa Tabnuua, HapeyeHa "BUPTyasHa
Tabnunua" (V-table);

m KomnunatopbT cb3gaBa V-table 3a Bceku Knac, KOMTO MMa Hall-manKo efHa

BUPTYanHa QYHKLUMUA;

B [lo Bpeme Ha n3nb/HEHME CTaBa 3aperkAaaHe Ha YKa3aTens Ha PyHKumaTta oT
obeKTa BbB BUPTYyasHaTa Tabamua Ha Knaca (B npumepa TporKkata GyHKLUUK),
cnep KoeTo oT V-Tabanua onpeaensa Koga Ha MeToda 3a U3BUKBAHeE.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

MMmnnemeHTauua Ha BUPTYanHU GYHKLUM

3a npumepa:
KnacobT Circle ma 3 BUpTYanHu ¢yHKumm - Draw(), MoveTo() un Erase();

> Nma egHa (rnobanHa) Tabanua, cBbp3aHa C KNaca Kpbr € V-yKasatenm 3a
BCAKA BUPTYyanHa GyHKLUUA;

> V-TabaunuaTa Ha Knaca We nma Tpu yKasaTena KbM QyHKUNK:
— yKa3zaTten Kbm Circle::Draw();
— yKa3saTten Kbm Circle::MoveTo();

— yKaszaTten kbm Circle::Erase();



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

BupTtyanHm uneH pyHKUUM

LHeduHuyusa:YneH pyHKUUA HA Kaaca, 3anoysauia ¢
Knrovyosama oyma virtual onpedensa masu
YHKUUA KOmMO eupmyasnHa 4YsieH PyHKyus

dyHKYyuAa, npeocmaeseHa 4Ype3 aopec.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

Draw, Erase n MoveTo ca AeKnapupaHu KaTo
BUPTYa/IHU YieH PYHKUMM Ha Knaca
CGraphicalObiject ( virtual ):

> [leknapunpanku YyneH QyHKLUMA KaTo BUPTYasiHA
ce NMPOMEHA HAYUHDBT, MO KOUTO Ce onpeaena Kos

yneH GyHKUMA Aa ce U3NbJHN.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

[Mpnumep:

CGraphicalObject& g1 = *new CCircle (CPoint (0,0), 5);
CGraphicalObject& g2 = *new CSquare (CPoint (0,0), 5);
g1.Draw ();

g2.Draw ();

AKO PyHKUMATA Draw He e AeKknapupaHa KaTto
BUpPTYyanHa, Torasa n gl.Draw() u g2.Draw() bumxa
n3nvaHmnm CGraphicalObject::Draw. Ho T KaTto Draw
e BUpTyasnHa pyHKuua, g1.Draw() usnvaHABa
CCircle::Draw, a g2.Draw() nsnvnHasa CRectangle::Draw.

3abenexkka: Knacbtr CSquare HAMma npegeduHupaHa

$dyHKUuMAa Draw,nopagu KoeTto ce Tbpcu B 6a3oBUA My Knac

& CRectangle



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

Aencteme npu cb3gaBaHe Ha 0OEKT OT Hac/eAHMKa Ha
abcTpaKTeH Knac:

|. Cb3paBaHe Ha 6a30BUA Knac:

B Cb3aBaHe Ha MHCTAHUMA Ha BMPTYa/siHaTa Tabaunua Ha
6a3oBuA Knac __ vfptr;

B Cb34aBaHe Ha MHCTAHUMUTE Ha Y1EeH MPOMEHIUBUTE HA
6a30BuMA KNac;

B M3nb/HEHWEe Ha TANOTO Ha KOHCTPYKTOpPa Ha 6a3oBumA Knac.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

). Cb3aaBaHe Ha HacneaHUK (Ln):

B Cb3aBaHe Ha MHCTAHUMA Ha BMPTYa/siHaTa Tabaunua Ha
HacnegHWKa _ viptr;

m Cb3aaBaHe Ha MHCTaHUMUTE Ha Y/1eH NPOMEHAUBUTE Ha
HacneHUKa;

B /3nb/IHEHME HA TANOTO HAa KOHCTPYKTOPA Ha Hac/ieaHMUKa.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

NlenctBme Npu yHULLOKaBaHe Ha ODOEKT:
l. YHUW,OXKaBaHe Ha HacneaHuK (LUn):

B M3nbiHEeHWe Ha AeCTPYKTopa Ha HacneaHWKa;

B YHUMUWOXKaBaHe Ha npomMmeH/InBUTE Ha HaCNeAHUKA -

CTapTUpPaHe Ha AeCTPYKTOpUTE NM.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

l. YHMWo0KaBaHe Ha 6a30BuMsA KNac (peKypcuBHO):
B M3nbiHeHWe Ha AecTpyKTopa Ha 6a3oBuA Knac;

B YHMUIOXKaBaHe Ha NPoMeHAMBUTE Ha Ba3oBMA Knac -
CTapTUpaHe Ha AEeCTPYKTOpUTE UM.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

“MpaBUNHOCTTA” Ha U3BUKBAHETO Ha YneH PYyHKUMA ce
OCUrypABa, HeE3aBMCUMO OT TOBA KaK Ce OCblLeCTBABA
AO0CTbMNa KbM obekKTa.

Mpumep:

CSquare s (CPoint (0,0), 5);
CRectangle& r = s;
CGraphicalObject& g = r;

> TyKs, r u g pepepmnpat KbM e4AnH U Cbly, 06EKT, BbMPEKN Ye Ca
OT pa3nunyeH Knac. [lopaau ToBa 4Ye Draw e geknapupaHa KaTto
BUpTYyanHa ¢yHKumA, s.Draw(), r.Draw() u g.Draw() we nanbvaHAaT
CRectangle:Draw



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

A6CTpaKTHI/| K/1aCOBE€ U KOHKPETHU K/1aCoBe

LecuHuuuu:

HanvaHo (wucmo) supmyanHa ¢yHKyua e yHKUMA HA
KNnac, Koato uma mmnaemeHtaumna O (Hyna). Tasn Hynesa
MMNIEMEHTALUMA Ce 3a4aBa Ypes cneundunkaumata = 0 B
AACHATa 4YacT Ha QYHKUMATA (BMeCTo TAN0).

B C++ abcmpakmeH Kaac e TakbB Knac, KOMTo geduHmnpa
NHTEPPENC, HO HEe 3a4aBa 3a4b/IKUTENHO
MMMNJIEMEHTAUMN Ha BCUYKUTE CU YNeH PYHKLMNMK:

> AOCTpPaKTEH KNac e Kaac, KOUTO MMa NOHe eiHa HAMb/HO
supmyanHa yHKyus.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

B AOCTPaKTHMAT Kaac e npeaHa3sHayeH ga 6bae
n3non3BaH Kato 6a30B Knac, OT KOUTO ce
NnpPaBAT NPou3BoAHU Knacose. O4yaKBa ce
NPOU3BOAHUAT KNAaC Aa NpeaoCcTaBu
MMNIeMeHTauum Ha PYHKLUMNUTE, KOUTO He Ca
UMNIeMEeHTUPaHU B 6a30BUA Kaac.

B [lpou3BoaeH Knac, KOUTO MMNAEMEHTUPA
uAnata aMnceawla GyHKLMOHANHOCT Ha
6a30BuA ce Hapuya KOHKpemeH Knac .



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

Hanpumep, KnacwvT CGraphicalObject e abcTpaKkTeH
K/1ac:

a HAama nmnnemeHTauua 3a BupTyanHata yaeH ¢yHKumaA Draw.
PaKTbT, Ye He e 3agaAeHa umnaemeHTauma ce smxga ot =0
cnepBawo NpoToTmna Ha PyHKUMATa Draw B aepmHnUMATA
Ha Knaca;

Od  Ob6eKTbT CbAbpPrKa YKasaTen KbM CbOTBETCTBaLLATa GYHKLUUA
33 BCAAKA BMPTYyasiHa TaKaBga.

Q Korato nma HyneBa cneundpunkauma ( =0 ) ToBa 03Hau4aBa, Ye
yKa3atena Kbm pyHKUMATa Draw He e agedpunHUpPaH B Knaca
CGraphicalObject n 3atoBa To1 Tpabsa aa 6vae aedpunHupaH
B HErOB NPOM3BOAEH KAac.



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

B C++ He e Bb3MOXHO /13 ce

Hanpumep, cnegHata geknapaums e HeBaauaHa:



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

[TpUYNHN:

1. AKO e Bb3MO}HO Aa Ce AeKalapupa g No TO3U
Ha4yuH, cnen ToBa bu morna Aa ce M3BUKa
HecblecTByBaLWlaTa YneH pyHKUmna g.Draw().

2. KoHcTpyKTOp®BT Ha Knaca CGraphicalObject He
e nedbnHMpaH Kato nybanyeH (public).



NOIMMOPPU3IBM U BUPTYANTHU DYHKL NN

EdeKTUBHOCT:

MameT: goNbAHUTENIHO YKa3aTen KbM 06€eKTa (HO camo 3a 06eKTU, KOUTO
M3UCKBAT 3a4b/IIKUTENHO ANHAMUYHO CBbP3BAHE), MAOC AONbJAHUTENEH
yKasaten Kbm GyHKUMA (HO caMo 33 BUPTYa/IHUTE PYHKLUN).

Bvp3opencreue:
BpemeTo ce yBennyasa gonvaHutenHo- 15 go 50%:

> 33 U3B/MYaHE Ha YKa3aTen, CbCTOALLO Ce B:
> Nnony4YaBaHe Ha CTOMHOCTTA Ha V-yKasaTtens;

> nonyyasaHe agpeca Ha uieH GpyHKUMATA.

Te3n nencTBms He ce OCbLLECTBABAT C HE-BUPTYaNHU GYHKLUMKU, Tb KaTo
KOMMuaaTopa rm onpeaensa No Bpeme Ha KoOMNuaauua Ha ocHoBaTa Ha TUNa
Ha yKasaTtens.



ABCTPAKTHU ATOPUTMWU

ANroputTMmUYHa abcTpakuua

JlegpuHuyus:

EaHa OT OT Han-NonesHuTe naeun (napagurmm) Ha
0bEeKTHOTO NporpammpaHe e N3NosA3BaHETO Ha
abCTpaKTHU KNacoBe 3a aag20pUMMUYHA
abcmpakyus.



ABCTPAKTHU ATOPUTMWU

B npumepa:

dyHKunmTe Erase n MoveTo gepuHUpPaHN B Nnpumepa ca
as20pummuyvyHa abcmpakyus, Tbih KaTo ocurypsasar oou
aZIroOpPMTbM 33 BCUYKKU HacneaHMUM Ha 6a3zoBuA Knac:

O PyHKumute Erase, SetPenColor n MoveTo ca umnaemeHTUpPaHn B
abctpakTHMa Knac CGraphicalObiject;

O MmnnemeHTMpPaHUTE aArOPUTMKM Ca NpeaBuaeHn ga paboTar ¢
BCAKA KOHKPETHA MMMNAeMEeHTaUMNA Ha Knac, NpU3BOAEH Ha
CGraphicalObiject, He3aBucumo ganum e CCircle, CRectangle nnm
CSquare;

A lMpeactaBeHnTe GYHKUMM PabOTAT HE3ABMCUMO OT peanHua
K/llac Ha obeKTta. 3aToBa TakmBa PYHKLUMU U CbOTBETHUTE UM
anropuTMn ce Hapuyat abcmpakmHu aa2opummul.



ABCTPAKTHU ATOPUTMWU

ABCTpaKTHMUTE aNTOPUTMM HA-YECTO Ca
BUPTYaNHUTE UneH GYHKUUMN.

B npumepa:
®PyHKumnATa MoveTo nsnvaHABa Erase n Draw, 3a

12 N3BBLPLUKM MO-roNAMaTa 4acT OT KOHKPEeTHATa
paboTa:

> [pov3BOAHUTE KNACOBE HacieanBaT

abcTpakTHUA anropmtbm MoveTo;

» [lpegeduHMpPaT HaNMbAHO BUPTYyaNHaTa
dYyHKUMA Draw.



ABCTPAKTHU ATOPUTMWU

DencrTBue:

J

[MpoM3BOAHUAT KNac NPOMEHS NoBeaeHNETO Ha
abCcTpakTHUA anropuTbm Ypes npegepuHupaHe Ha
CbOTBETHUTE BUPTYASIHU YNeH PYHKUUY;

MexaHn3bMbT 3a onpeaendaHe Ha agpeca Ha
BUPTYyanHata GyHKUMA OCUTYPSABA M3BUKBAHETO Ha
CbOTBETHATa “BAPHA” BUPTYaNHa YneH pyHKUMA,
ypes AMHaAMUYHA NPOMAHA HA HEMHUA agpec no

Bpeme Ha U3nvjiHeHue.



MHOMXECTBEHO HAC/IEAABAHE

BceKkun Knac Ha C++ morke aa 6bae npomnsBoaeH Ha
eAMH unan noseye 6a3oBu Knacose. B To3un
cnay4yaum BCMYKKM 6a3o0Bu Knacose TpAbBa ga ca
pasAnyumm, T.e. caegHaTta geKknapauusa He e
pa3peLleHa:

class D : public B, publicB { ... };

BbnpeKkun ToBa € Bb3MOXXHO eaAnH U cblly 6a30B Knac
Aa ce Hacsnedu UHOUpPeKmMHo noseye oT
BeAHDbK.



MHOMXECTBEHO HAC/IEAABAHE

Mpumep, pafeHU ca cneaHUTe AeKnapalmumn Ha Knacose:
class A{... };

class B1 : public A { ... };

class B2 : public A { ... };

class D : public B1, public B2 { ... };

MpoussoaHUAT Knac D HacneaAaBa ABe MHCTAHLMM HA
6a30BUAT Knac A:

— eAHa MHAMUPEKTHO npe3 B1;
— ApYyrarta, cbllo MHAUPEKTHO npe3 B2.

ToBa o3Ha4yaBa 4Ye D cbabprKa ABe KONUA Ha BCAKA YneH
NpomMmeHAnBaA Ha Kaac A.



MHOMXECTBEHO HAC/IEAABAHE

Bb3HUKBA BbNPOC:

Korato 6bae unsBukaHa uneH pyHKuma Ha A?
Koa ot aoBeTe MHCTaHUMM Ha A Lle ce n3nonssa?
Q Tasun, Koarto e Hacheaun B1?

Q WanTtasmorB2?

O Kak nporpamHO Mo»Ke Aa ce geknapupa?



MHOMXECTBEHO HAC/IEAABAHE

BnaoBe MHOXXeCcTBEHO Hac/seasaBaHe:

L HeBupTyanHu 6a3oBu Kaacose (a);
O suprtyanHu 6asosu Knacose (b)




MHOMXECTBEHO HAC/IEAABAHE

B C++ ce ponycKat supmyanaHu 6a3oeu Knacoee (b):
class A{... };

class B1 : virtual public A { ... };

class B2 : virtual public A { ... };

class D : public B1, public B2 { ... };

> [pon3soaHMAT Knac D cbabprKa camo eaHa
MHCTAaHUMA Ha 6a30BUA A;

> D cbaobpKa camo eaHO KonKMe Ha Yn1eH NpPpoMeHAnBuTe
Ha A;

> Hama aBycmucave npu U3BMKBAHETO Ha YeH
GYHKUNNTE Ha A.



MHOMXECTBEHO HAC/IEAABAHE

[Tprmep 3a MOXKeCTBEeHO HacnegABaHe:
class CPolygon

{
protected:
int m_iwidth, m_iheight;
public:
void SetValues (int w, int h){
m_iwidth=w;
m_iheight=h;
}
}i
class CPrint
{
public:

void printing (int value){ cout << value << endl;}

bi



MHOMXECTBEHO HAC/IEAABAHE

Apumep 3a MOXKeCTBEHO HacnegAsaHe (MpoabaKeHue):
class CRectangle: public CPolygon, public CPrint

{

public:

int area () { return (m_iwidth * m_iheight); }

class CTriangle: public CPolygon, public CPrint

{

public:

int area ()  {return (m_iwidth * m_iheight / 2); }



MHOMXECTBEHO HAC/IEAABAHE

int main ()

{
CRectangle rectangle;
CTriangle triangle;
rectangle.SetValues (2,2);
triangle.SetValues (2,2);
rectangle.printing (rectangle.areaq());
triangle.printing (triangle.areal());

return O;






