Tema 5. Cpeancrsa 3a
OopraHM3aumA Ha
nporpamure

1. NIPEAE®PUHUPAHE HA ®YHKLUA
2. NPEAEPUHUPAHE HA ONEPATOPU
3. LUABJ/IOHU (TEMPLATES)
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fIpegegrHuparHe Ha
QDYHKUNSA

OedvHnuua:

Han-yecto dyHKLUMNTE CE UMEHOBAT C Pa3/INyYHM
HanMEHOBaHWS, HO APY (MYHKLUNN, KOUTO
N3MbJHABAT €AHaKBY OrnepaLnn BbpXY PasinyHu
TUMOBE AaHHW € Mo-yA0bHO Aa ce Aaae eaHaKBOo
HanMEHOBaHWE.

13rnon3BaHETo Ha eAHaKBO MMe Ha (YHKLNS BbpXy
Pa3/INYHN TUMOBE AdHHWN Ce Hapu4a
npegeguHupaHe Ha yHKLHS.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegrHuparHe Ha
QDYHKUNSA-IPHUMED

[1pumep:

KoHCcTpyKkTOpUTE Ha Kiiaca CComplex n3nos3BaT
npeaedUHNPaHy YHKLMW, ORMVCBaLLM
PA3/INYHUTE BNOOBE KOHCTPYKTOPY Ha Kiaca:

O Te nMnaeMeHTUpaT eaHa 1 Chlla onepauns -
KOHCTpYUpaHe Ha 06eKTa;

0 C pa3nnyHu TMNoBE (POPMasiH/ NMapaMeTpu
( Npy pas3n4vyHn BMOOBE AaHHW ).

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegrHupaHe Ha
QPDYHKUNST-N3IM0J/IZBAHE

B KOHCTpYKTOpPWU;

B KoraTto ce Ccb3aaBa (PYHKUUSA C
o611013BeCTHO HAaMMEeHOBaHMe
(MaTeMaTu4yecku, Bxoa/mn3xoa...);

B [Ipn npeged®@nHMUpaHe Ha onepaTopwu,
YMETO 3HAYEHUE € BCEN3BECTHO, a
CeMaHTUKaTa My Ce MpeHaca 1 Bbpxy
apyrn aprymeHTun (o0bektn).

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegmrHuparHe Ha
QPDYHKUNST-N3IM0J/IZBAHE

o MaTeMaTnyecku onepaunn (sqgrt...);

e Onepaunn 3a n3BexaaHe Ha AaHHu (print,
write...);

o Mannosute onepauunmn (open, close...);

e MaTeMaTnyecknTe orepaTopy, YNeTo
3HAaYEHME € BCEN3BECTHO, @ CEMaHTMKATA
MYy Ce MpeHacs v BbpPXy ApPYru
aprymeHTu(+,-,*...);

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegyHuparHe Ha
QPDYHKUNS-N3IMO0/I3ZBAHE

[pyMepn B NOTPEOUTENCKN KNACOBE:

AnrebpnyHuTe ornepatopu (4, -, *) ce
npeaedyHMpaT 3a ONepypaHe Ha 06eKTH C
yucaa Uiy noMexay uM. 3a LenTa:

Q lNpeaeknapypa ce B K/aca;

0 JedvHnpa ce dyHKUMOHAHOCT, CbOTBETCTBALLA
Ha Te3n onepauun;

0 OYHKUWOHAHOCTTa ornepupa C YaeH
NPOMEH/IBUTE Ha KJiaca n/vnv Apyrn aaHHu
(uncna).

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegeguHupaHe Ha
QPyHKUNSI-[ENCTBHE

[lencTBue:

[1py N3BMKBAHETO Ha MYHKLUMS C MMe f, KOSTO e npeaedrHMpaHa 3a
pas3/iyHN TUMOBE apryMeHTy TpsibBa Aa noabepe Kosi 0T PyHKUMUTE C
nve f TpsibBa Aa 6bAe akTvBMpaHa. [locieaoBaTenHOCT:

O CpaBHsBa TUMNOBETE HAa MAKTUYECKUTE apryMeHTn (npwu
N3BUKBAHETO) C TUMOBETE HAa (DOPMaNHNTE TaknBa Ha
BCUYKN (DYHKLUNW, MMEHOBAHU C f ;

O  AKTMBMPA DYHKLMATE, YNUTO apryMEHTN CbOTBETCTBAT
Han-A0bpe Ha TEKYLLIOTO OOPBLLUEHME;

O W3Bexaa rpeluka rno BpeEME Ha KOMMUANPAHETO, ako
TakaBa UMNCcBa Wix MMa NpoTUBOPEYNE.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegmrHuparHe Ha
QPyHKUNST-[ENCTBHE
[1pymep:

[eknapauns:
void print(double dArg);
void print(long |Arg);

Koa Ha obpbLUEHNETO:
print(2L); //w3BnkBa print(long)-> KOHCTaHTa OT TWN
// long
print(2.0); //w3Bmkea print( double )-> koHcTaHTa oT
//Tvn double
print(2); // npoTuBopeuue nopagu AByCMUCIIME:
/[ print(double) nnm print(long)

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegrHupaHe Ha
QPYyHKUNS-[ENCTBHE

TbpceHe Ha yHKUMSATA 32 U3MbAHEHME:

0 TOYHO CBBrIiaeHNE, BE3. HUKGKBU. WM. C TPEBUAJIHU. [TPEBPBLUAHUS
> UME Ha MacyiB. KbM. YKa3aTeJi;
> UME Ha QYHKUMNSA KbM. YKa3aTENl KbM QYHKUNS),
0 ChBliaAeHve Ype3. pasLivpsaBaHe Ha LIS/IOYUCTIEHY TUIMTOBE, HalrpUMEp.
bool => int;
char => int;
short => int;
unsigned BapuaHTv Ha ropHUTe (char,short);
float => double;

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegrHuparHe Ha
PyHKUNSI-[ENCTBHE

0O  CbBridfeHNe clied CTaHAapTHY IPEBPBLUGHNS
int=>double;

double=>int;

double=>/ong;

long=>double;

Int=>unsigned int;

Ykazaresi KeM vl T KbM ykasaresi void. ( T => void*);

YKazares KbM Ppon3B04EH K/iac KbM. 3g//(a3a 7€/ KbM 63308
Kiac: (llpon3BogeH” => bazoB™);

0  CbBragenne cieq Ae@yHmupanHi ot rnporpamMmmcTa
[IPEBPBLUAHNS Ha TUIMTOBE,

0 CbBriafeHne cieq 13rosi3BaHe Ha MHOMOTOYMETO OT
AeKnapaunsra Ha QyHKUMATA.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegmHuparHe Ha
PDYHKUNSA-TIPpUMEPH

NMpuMmepu:

void print(char cArg);

void print(int iArg);

void print(long |Arg);

void print(double dArg);

void print(const char * pArg);

void print(const void * pArg);

// DobaBsiHe Ha KonMpall KOHCTPYKTOP KbM Kiaca CPerson
class CPerson {

public:

CPerson(const CPerson* pCPerson) {

m_Name= pCPerson->m_Name;
m_Gender=pCPerson->m_Gender;

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegurHupaHe Ha
DYHKUNST-MTIPDUMEPH

void f( char cArg, int iArg, short sArg, float fArg )

{
print(cArg); //To4HO cbBrRadeHune: print(char)
print(iArg); //To4HO cbBRageHune: print(int)
print(sArg); //pa3wmpeHne Ha ugn tin: print(int)
print(fArg); // pa3wmnpeHue float double: print(double)
print(‘a’); //To4yHO cbBRaAeHme print(char)
print(78); //To4yHO cbBnageHue print(int)
print(0); //To4yHO cbBnageHue print(int)
print("b”);// To4uHO cbBnageHue print(const char *)

unsigned char pToChar[4] = {'a’,'b’,'c’,'d"}; // paslumpeHne
unsigned char*™ kbm void™,

print(pToChar); // print(const void *);
CPerson oPerson2(new CParent());
//yKaszaTen KbM NMpou3BOAEH KNac => YKa3aTen KbM 6a30BuMS Knac

¥

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



2. lIpegegomuHupaHe Ha
oneparopy
OdednHnuus:

NpenexknapupaHe Ha ONepPaTop 3a Aa/eH K/iac 03HayaBa [Aa Ce
CbCTaBu PYHKLMS, KOATO [a CE U3MbAHSABA, KOFraTo eAMH WK MOBEYe
06€eKTH OT TO3M K/IAC Ce MOAMOXAT Ha CbOTBETHUSA AedPUHUPAH
orneparop.

OnepaTopHUTE AeKJIapaLMM ca pasLlUVpeHNE Ha CbLLUECTBYBALUUTE B
e31Ka OrnepaTopy BbpXYy HOBOCb3AaAEHNTE 0BEKTU OT K/1acoBe.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



2. lIpegegomuHupaHe Ha
oneparopu

NMpuMmepm:

OﬂepaLlVIVITe Ha e3MKa C++ \\=II’ \\+II, \\_II, \\*II, \\/II’\\+_II, \\==II M ﬂper MMaT
O6LIJ,OI'I|3M€TO 3Ha4Y€EHNE B CMHTAKCNCA Ha E3UNKA.

[py Cb3AaBaHETO Ha HOBW K/1ACOBE:
0 CeMaHTMYHOTO 3HAYEHME CE NMPEHeacs BbpXy 06eKTUTE Ha KIaca;

O OcbluecTBSBa Ce CbC CbOTBETHATA AeMPUHMPaAHA OT Cb34aTesNd Ha Kfaca
MYHKUMS.

0 NMpepecdmHupaHe Ha onepaTopa € Cb3AaJeHaTa OT NporpaMmcTa
DYHKUMS, KOSATO Ce U3MbJIHSIBA 3a (BbpXY) 06EKTUTE OT HOBOCH3AaAEHUS
Kiac.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
oreparopy
Npumep:

buHapHaTa onepauns cyma (MaTeMaTnyecka onepaums).
O [lpegeknapvpaHe BbpXy kiaca string;

O MMnneMeHTMpaHe KaTo CbeauHsIBaHe (KOHKaTeHaunsl) Ha obekTuTe OT KJaca
(H130BE):

string str1("aaa") ;

string str2("bbb") ;
string str3 = str14-str2; // aaabbb

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

33 BCEKW OT Cb3AaAEHUTE OT MporpamMmcTa
K/lacoBe Morar:

0O [la ce npeaekaapypaT 061lon3BEeCcCTHUTE
onepaTopu;

a [a ce ageknapmpat Hanb/AHO HOBU KATo
CMMBOJIHA MOC/eA0BaTENHOCT M HAYMH Ha
NEVCTBUE OrepaTopu.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha

orneparopy
Hpumepu:

Onepatopute (+, -, *...) 3a CyMUpaHe, N3BaXkaaHe,
YMHOXXEHNE Ha O0B6EKTM C unc/ia nay nomMexay
M. 3a LenTa ce AeduHrpa @YHKLMOHAIHOCT,
CbOTBETCTBALlA Ha Te3u orepaunn, obpaboTBalla
YneH NPOMEH/IMBUTE Ha K/laca.

CpaBHUTENHM onepaTtopu (==, =, <=...) 3a
CpaBHEHWE C JIOrMYECKN pe3ysTar.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

OrpaHn4yeHuns:

V" (Touka) AOCTbM A0 YiIEH UYpe3 nMe Ha 06eKTa;

N X" (Touka 3Be34a) YKasaTes KbM UfieH Ha o6eKkTa;
“::” (nBOMHO ABYETOYME) 3a OnpeaensHe obxBar;

"?." (BbMpocuTeHa APYETOUME) anrebpnyeH
YC/IOBEH OrepaTop.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegmHuparHe Ha
orneparopu

O6LyM CUHTaKTHYHMU rIpaBusia rnpu
AEK/1aprpaHeTo Ha oneparopu

O He MoXe Aa ce 13Moa3BaTt ApYyry CUMBOJIN 3a
npeAekiapypaHe Ha ChLLUECTBYBaLLMTE ornepaTopu.
I3noa3BaT ce caMo Te3n, KOUTO ce n3nos3Bat B C++;

0 [lpeaexknapypaHuAT onepatop 3ana3Ba ceMaHTUKaTa
Ha AENCTBUETO CU OT TO3W, KOMTO MpeaeKknapupa:

O AcCOUMATUBHOCTTA;
a [lpuoputeta.

0 Ce Bb3MNpUEeMaT OT TO3U, KOUTO €
npeaekiapmpaH.

A’ OnepatopbT He € KOMyTaTUBEH, OKATO He ce
“nedunriipd°KaTo TakbB; e



flpegegmrHuparHe Ha
ornneparopy

O6LUYM CUHTaKTHYHH nIpaBuia rnpm
AEeK/1apupaHerTo Ha orneparopm

O Bcuukm pyHKUMK 32 ApeaekaapypaHe Ha onepaTopu ce

g

HacneasBaT C U3KAIOYEHWE Ha ONEPATOP 3a NMPUCBOSIBAHE

=II;
Bcruukm ornepatopy ce AedVHNPaT CaMOCTOSATENHO (KaTo
OTAE/IEH HU3 OT CMMBOJIM). HanprMep AeMdHMPAHETO Ha

oriepatopu -" 1 “=" He ce NnpeHacsd aBTOMaTU4YHO BbPXY
oriepatopa "-=";

/

OnepaTopuTe He MOoraT Aa Ce pean3npaT KaTo CTaTUYHU

yneH yHKUMK, ocBeH onepatopute new n delete konTto
Cca CTaTU4HM 3a e3nka C++.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha

oneparopy-BygoBe
a3 YHapHU onepaTopm

MoraTt Aa ce npeaekiapypat onepatopute + U — (B CEMaHTMKaTa Ha
3HaKOBM OMEPATOPX Ha YNC/a, @ HE B CEMaHTUKATa Ha
CyMUpaHe/n3BaXKAaHe).

CuHTakcuc 3a onepatop +:
TunHaPe3ynTtata Tun::operator+();

kbaeTo TunHaPe3ynTaTa e BpblliaHaTa CTOMHOCT OT
npegeksiapypaHaTa QyHKUMS Ha onepaTtopa +;

Tvin e TMNBLT Ha onepaHAaa. bopaBM C YJieHOBETEe Ha KJlaca.
Nnn:

friend TunHaPe3synTtaTa operator+()( Tvn );

bopaBM C uneHoBeTe Ha Tun.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

[deknapaunsaTa Ha Tyna MoXe (1 TpsgbBea) Aa nMa v aTpubyTi, KaTo pedepeHumns
& (M KOHCTaHTHa crieundrKkaums - const).

[py Hannume Ha AEDUHNLNSA-TAN0 Ha yHKLWSATA, KOSTO CE U3Mb/HSABa Npu

CPELLUAHETO Ha OrepaTopa MOXXE [ia CE M3MOJMI3Ba OrepaLUnsTa BbpXy 0bekT
OT Knac Tuvn.

[pnmep:
+06ekTOTKNnacaTvn;

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

N bHHapHyu ornepaTopy.

depnrnymns
byHapHuTE OrepaTopy ca OrieEPaTOPUTE, KOUTO CBBP3BAT

/1Ba aprymMeHra.
byBaT /1Ba OCHOBHY B1Aa B CbOTBETCTBHE. C BPBLLAHNSA

DE3YNITAT:

OUHaPpHY apUTMETHUYHY OfiepaTopy Ha esvka ( +, -, %, /)

R —

=  OMHaPHY OfEePaTopy 3a CPaBHERNE (<,>,<=,>=,==,1=),
Te ce rnpuaarar rpy U3Pasu Mexxsay OOEKTUTE OT AalEH K/1ac, HaripUuMep.:

Ob6ekT10T1KnacaTmn + ObexkT20TKiacatTun;

VI3YNC/IEHNETO Ha 13pasy OT Ta3u (POPpMa Ce CBEXAA A0 N3BUKBAHE Ha
NPEAEDUHNPAHATE QYHKLMS, KOSTO CE U3ITbJ/IHSIBA. PYHKLMSTA,

ripeqemvHupallla orneparopa Bpblla Pe3y/iTar, HaripuMeD 06EKT:
ObekTPesyirarOTKiacaTvnn

nou. o-p UHX. Bhagumunp Hukonos

20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

CvMHTaKcuc 3a onepartop +:
TunHaPe3ynrtata TunlLeft::operator+( TunRight);
Unn
friend TunHaPe3syntara operator+( TunLeft, TunRight);

kbaeTo TunHaPe3ynTaTta e BpblLlaHaTa CTOMHOCT OT
npeaexknapyupaHata (oyHKUus Ha onepartopa +;

TunLeft n TunRight ca TMNnoBe Ha onepaHAauTe.

dexnapauunTte Ha TUNoBeTe Morat/Tpss6Ba Aa MMaTt u aTpubyTH, KaTo
pedepeHums & n/vnm const.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

m Onepatop 3a npucBosiBaHe

OnepaTtopbT 3a MPUCBOSIBAHE € MoA0OEH Ha
KOHCTPYKTOPa 3a KOMMPaHE C Tasy pasnivka, Ye

TOW OMEpUPa CbC CbLIECTBYBALLMSA ODEKT,
BMECTO i@ Cb3/laBa HOB:

0 AKO NporpaMnCcTbT HE MpeaeduHupa To3u
ornepaTop, KOMANAATOPbLT FreHepupa
noapasbupalll ce TakbB M FeHepupa
obpblIEHNE KbM HEFO;

0 [lpu cb3AaBaHETO Ha HSAKOW OT KJ1aCOBETE B
NPeaxoaHUTE NEKLMN UMa NpeaekiapupaH
ornepaTop 3a NMPUCBOSBAHE.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

Apumep: 3a knaca CPoint Ton e AednHMpaH
MO C/l. HAYMH:

const CPoint& operator =(const CPoint& xy) {
IX = XY.IX;
ly = Xy.ly;
return *this;

b




fIpegegpyrHuparHe Ha
orneparopu

[lpumep: AKo ca cb3aaaeHn obexTurte xyl, xy2 or
knaca CPoint e Bb3MOYXHO Aia ce U3noJsi3Ba
onepauusaTa:

xyl=xy2= CPoint(0, 0);
[lencTBue:

Upes ekCnAnUUTHUAT KOHCTPYKTOP Ce Cb3AaBa 06eKTa C HyJIEBU YfieH
npomeHaneu- 0,0.

Xy2 MofyYyaBa CTOMHOCTUTE, KOUTO ANPEKTHO MOAMEHST CTOMHOCTUTE Ha YeH
NPOMEHAVBUTE MY B TSNOTO Ha XYy2.

BbpHaTaTa CTOMHOCT € pedepeHuUns KbM 0bekTa Xxy2;

o pedepeHUMATa Ha Xy2 ce NpaBy 06pbLIEHNE KbM HEFOBUTE YJIEH
NPOMEH/INBU, KaTO MOJIyYEHUTE CTOMHOCTWN Ce NPUCBOSBAT Ha Y/ieH
NPOMEHINBUTE Ha 06eKTa Xyl C NeBUs onepaTop pPaBeHCTBO.

AcounaTMBHOCTTa NOBTAps U3BECTHaTa OT e3uka C:
xy1l=(xy2= CPoint(0, 0));

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

s’ OnepaTopu 3a HaApacTBaHe U HaMaJisiBaHe

Bbripekn ye onepatopute ++4 1 -- ca YHapHU 1 Ce NoAYNHSBAT Ha
NpaBu/iaTa 3a YHapHUTE ONePaTopy € HEobX0AMMO Aa Ce CbCTaBAT
ABETE MYHKUNN-NPEDUCHA W NOCTPUKCHA:

0 lIpecprcHaTa BepcHs MbPBO NPOMEHS CTOMHOCTTA W Ced TOBa
3 Bpblla. TpsAbBa [a ce Bpbliia pedepeHLNs KbM 06eKTa OT K/laca
(*this), Tbi KaTO CTOMHOCTMTE Ha 0bekTa (cnea npunaraHe Ha
HapacTBaHe/HaMaisgBaHe) 1 Ha pe3y/iTaTta ca eAHAKBY;

2 lTocrghurcHara Bepcys Bpblia CTOMHOCTTa Ha onepaHaa npeau
NnpoMsHaTa My 1 3aT0Ba He Bpblla pedepeHLys. Tasn Bepcus
M3MCKBA (PUKTMBEH apryMeHT OT TuM int, Ha KOMTO ce NpeaaBa
ctonHocT 0 No BpeMe Ha 0bpbLUEHNETO. TO3M apryMeHT
pa3rpaHn4yaBa AeDUHNLMNTE KbM PasIMYHUTE PYHKLMN MO BPEME
Ha 0bpbLUEHMETO.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

class CPoint {
private:
int m_x, m_y;
public:// HeobxoanMuTe KOHCTPYKTOPY get/set dyHKUnK
CPoint& operator++() { // mpednkceH
m_Xx++;
m_y++;
return *this; // Bpblla pedepeHunsTa ciei NnpoMsHaTa
)
CPoint operator++(int dummy) {//nocrdunkceH
CPoint point(*this);
m_x++;
m_y++;
return point; // Bpblla ce konve Ha obekTa npean npoMsiHaTa
y
by
CPoint oP1;
oP1++; ++0P1;

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

=  UNHpexkceH onepatop([])

Peannsaumdara My Ce Hajlara Korato ce
MMMJIEMEHTVPA COBCTBEH Klac 32 MacuBy Win
KOHTEMHEPY (ANHaMUYHWN MacuBwn):

d OyHKUMATa operator| | nMa apryMeHT Lsio
YMC/I0 U Ce UMIMJIEMEHTMPA KaTo Mo3vumsTa
(YykasaTen nnv pedepeHLns) rno HyneBo

asvpaH VHAEKC Ha NpefafieHns apryMeHT;

d AKO ce BbpHe pedepeHLs, ONepaTopbT MOXe
[la Cé W3Mos3Ba B IBETE CTPaHW Ha onepawuus
NPUCBOSIBAHE.

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

[[Ipnmep:
template <class T>
class Cvector {
T* m_pData;
int m_iCapacity;
int m_iSize;
public:
Cvector (int s=20) {
if(m_pData = new T [m_iCapacity = s]) m_iSize = 0;
else throw INVALID_CAPACITY;
b
~Cvector () { delete[] m_pData; }

T& operator[] (int intIndex) {
if(intIndex>=m_iCapacity) throw INVALID_INDEX;

if( intIndex >= m_iSize ) m_iSize=intIndex+1;
return m_pData[intIndex];

¥

int get_size() { return m_iSize; }

int get_capacity() { return m_iCapacity; }

}’ 40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

lpuMep 3a TecToBa Nporpama:

void main() {
try {
// Tect Ha BeKTop OT int
Cvector<int> oVInt;
for(int i=0; i< oVInt.get_capacity(); i++ ) oVInt[i] = i;
for(i=0; i<oVInt.get_size(); i++ ) cout << oVInt[i] << endl;
¥
catch(int i) {
switch( i) {
case INVALID_INDEX: cout << "Invalid Index .... " << endl; break;
case INVALID_CAPACITY: cout << "Invalid Capacity... " << endl; break;

y
¥
¥

40U, A-p UHX. Bnagnmup Hukonos 20.10.2017r.



fIpegegpyrHuparHe Ha
orneparopu

[IpyMep 2 3a TecTtoBa nNporpama:
void main() {
try {
// Tect Ha BekTop OT string
string str1("strl™);  string str2(“str2");  string str3("str3");
Cvector<string> oVStr;
oVStr[0] = strl;  oVStr[1] = str2;  oVStr[2] = str3;
for(i=0; i<3; i++ ) cout << oVStr|i]<<endl;
b
catch(int 1) {
switch( i) {
case INVALID_INDEX: cout << "Invalid Index .... " << endl; break;
case INVALID_CAPACITY: cout << "Invalid Capacity... " << endl; break;

¥
¥
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fIpegegpyrHuparHe Ha
orneparopu

[IpyuMmep 3 3a TecroBa NporpaMa:
void main() {
try {
// Tect Ha BekTop oT CStudent
CStudent oSt1("Ivan Petrov"”, "008614", male);
CStudent oSt2("Ivanka Petrova", "008624", female);
CStudent oSt3("Petar Ivanov", "008634", male);
Cvector<CStudent> oVStudents(20);
oVStudents[0]=0S5t1;
oVStudents[1]=05t2;
oVStudents[2]=05t3;
for(i=0; i<3; i++ ) cout << oVStudents|i];

b
catch(int i) {
switch(i ) {

case INVALID_INDEX: cout << "Invalid Index .... " << endl; break;
case INVALID_CAPACITY: cout << "Invalid Capacity... " << endl; break;
b

by

y
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fIpegegpyrHuparHe Ha
orneparopu

= Onepartop obpbuieHne KbM (PyHKUMNA()

LlenTa Ha To3u onepaTop € Aa MO3B0JIM Ha 06eKTa OT Kaca Aa ce
M3MoJi3Ba KaTo UMe Ha yHKUMS. To3n onepaTop MOXe Aa ce
aedunHMpa C HAKOJIKO MYHKUNKM (MpeaeknapyupaHin):

[1pumMep:
class Cprint {
public:
int operator()(long IArg);
int operator()(char *szArg, int iLen);
¥
// N3non3BaHe:
Cprint oPrint;
oPrint(“abc”, 3);
oPrint(2L);
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fIpegegpyrHuparHe Ha
orneparopu

BapmnaHTh Ha npeAaedyiHpaHe Ha OfepaTopu:

m Ype3 gedurHupaHe Ha YieH PYHKLUNS KbM KiiacoBaTa AeKiapauns;
m Ypes rnobanHa npudTencka MyHKLUWS.
[Ipnmepu:
Rectangle operator +(const Rectangle& obj) const {
return Rectangle(getiXi()+obyj.calcArea(),0,0,getiX1()+obj.calcArea());

/
friend Rectangle& operator+(Rectangle& oRes, const Rectangle& toObj){

ORes.IX1=(0oRes.iX1+toObj.calcArea());
return oRes;

}

Paz/iika Mexay ABETE pegemuHiLmm!!!
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3. la6sonn (Templates)

dedyHnung:
B C++ femplates ce N3non3Bar 3a

AedrHMpaHe Ha FEHEPPYEMU DYHKLUN
1 KJTACOBE.

[[eHepanHa (generic) DyHKUWS Uan Kiac e
TakaBa MYHKLUWS WAW Kac, KOSTO
NPpUeMa KaTo aKTyasieH MapaMeTbp 7#1/1.

Llen n npeaHa3HadyeHne Ha LWabnoHHW AeKnapaunm

> Cb3gaBa dhaMunnsg ot MYHKLMM WK KITaCOBE, KOUTO CE
KOMAWAUPAT OT €AMH U Cblll KoA, HO paboTAT C pas3inyHu
KJTacoBe UNW TUTMOBE AaHHM.
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LIa6sioHHu

[1pumMep:

dedHULUNSG Ha OYHKUMS:

int Max (int x, int y)
{return x >y ?x:Vy; }

LLlab/10HHa aedyHnUNS:

template <class T>

T Max (T x, Ty)
{returnx>y?x:vy; }

nou. o-p UHX. Bhagumunp Hukonos
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LIabsiorm

[lenictBue:

[11abnoHHaTa AE®UHNLINS Cb3/1aBa
daMuang oT MyHKUn Max, rno
elHa 3a BCEKN pasinyeH Tvn T:

v C++ KOMMUIaToOPbLT Chb3/aBa
CbOTBETCTBaLla PYHKUNA Max
KOraTo Ce CpellHe MaKTU4Yecko
obpbLLeEHME.
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LIa6sioHn

[ipuMep 3a N3MosI3BaHE:
int i = Max (1, 2);
double d = Max (1.0, 2.0);

Cb3aaBaT ce ABe MYyHKUun Max - ¢
ApryMeHTn OT Tum int n ¢ aprymeHTun
double.




LIa6sioHn

[LlabnoHnTEe MOraT Aa Ce U3MN0A3BaT 3a AEMVHUPAHE Ha
reHeppyeMn KiaCoBe:

[IpyMep — n3BecTHaTa AedPHMUNS Ha Kiac CStack:
[eknapaunara Ha Kiac CTeK 3a Lean ymcna:

class CStack

{
/] ...
public:
void push (int);
int pop ();
¥
onpegens CStack kaTo KAac 3a uenm ymicna. Ynex
yHKUnUTE push n pop ce n3non3eaT 3a 3anuc N N3BNYaHe

Ha int OT CcTeka.
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IabsioHn

[Ipnmep: [porpama, peanvsnpada Ha C++ 3a CTeKoBa
peann3aumns upes kaaca CStack, paboTell ¢ WabsoHEH TUM
OaHHW:

[/ Bexnapauus, onpegensua T KaTo WwabsioHeH Kac

struct ptr{T key; ptr *next;}; // BMECTO TMM Ce U3rnon3ea T
// HaBcaKbAe BMECTO TUIM CE U3MN0/3Ba WabsoHeH
[/vaeHTndnkaTtop (T)

class CStackT {

ptr<T> *sp; // WwabnoHeH yKa3aTes

public:

CStackT() {sp = NULL;}

~CStackT();

void push(const T &Kky); // wabnoHHa aeknapaumst Ha push
int pop(T &x); // wabnoHHa aeknapauns Ha YHKUMSATa pop
O:J,. 77 M%%ﬁmwéHW(gca 20.10.2017r.



iabsioHmn

[/ ®YHKLUMSTa € C WabaoHeH Tun BMEcTo char

void CStackT<T>::push(const T &Kky)
{ ptr<T> *p = sp;

Sp = hew ptr<T>;

sp->key = Ky; sp->next = p;
¥

// Onepauusita e cbllata, Kakto B C++ Koaa, € Wab/aoHeH Tun BMecTo char

int CStackT<T>::pop(T &x)
{ ptr<T> *p;
if (sp)
{ X = sp->key;
P = Sp; Sp = Sp->next;
delete p;
return 1;
} else return 0;
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Liab6siormn

A3nosi3BaHe Ha Lab/ioHeH Kiac:

CStack sl; // reHepupaHe Ha KOHKPETEH Knac
sl.push (1);
CStack S2; [/ reHepMPaHE Ha Kiiac

s2.push (1.0);
KnacoBeTe M3NCKBAT 3aAb/HKUTENEH LabMoHeH cneundukaTop!
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labrionn
int main()

{ char ch; // npomMeHnnBa 3a BXOAHUTE CUMBON
CStack c_st; // ctekoBa NMpoMeHvBa C AeduHMpaH TMn char
cout << "Enter some characters followed by a "
"character *:\n";
try
{ while (cin >> ch){
if(ch!="*") c_st.push(ch);
else break;
¥
}

catch( ... )// 3awWwuTa cpelly rpewky, Hamnp. HeAOCTUI Ha NaMeT
{ cout << "Stack overflow\n";

}

cout << "\nItems popped from char stack:\n";

while (c_st.pop(ch)) cout << ch << "";

cout << endl;

return O;
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LLIab6sioHu-crieumnaimn3aymnsi

ZlepuHULING:

LLlabnoHHa crneumanm3alys Nno3BosigBa Ha
LIabIoOHMTE [Aa Cb3AaBaT CrneundnyHa
NMMNJIEMEHTALUMS, KOraTo LWab/oHbT € OT
OMpeAeneH Tum.

CUHTaKcuc:
template class wme_Ha K/iac
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LLIab6sioHu-crieymnaimn3aymnsi

PlpMMep 3a cb3AaBaHe Ha LLaboHEH Kaac-06lia AedVHNLNS:
template <class T>
class CPair {
T valuel, value2;
public:
CPair (T first, T second)
{valuel=first; value2=second; }
T module () {return 0;}

g

class CPair {// crneuvann3auns Ha Kaaca 3a LIeN0YNCIIEH TUM
int valuel, value2;
public:
CPair (int first, int second)
{valuel=first; value2=second;}
int module ();

i
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LLIab6sioHu-crieumnaimn3aymnsi

// Cneunanusaums Ha YjieH dyHKUnaTa,
[/ AedVHpaHa n3BLH Kiiaca. llpyMep:

int CPair ::module() {
return valuel%yvalue2;

b

Knac pyHKunmnte, neduHMpaHn N3BbH KIIaCOBETE M3NCKBAT
3ab/HKnTENEH WaboHeH crneunpukaTop!
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LLIab6sioHu-crieumnaimn3aymnsi

[ipyMep 3a M3noi3BaHe:

int main () {
CPair <int> myints (100,75);
CPair <float> myfloats (100.0,75.0);
cout << myints.module() << "\n';
cout << myfloats.module() << "\n';
return O;

¥

KnacoBeTe ce reHepupaTt no wabnoHHa creumnanndaums (int) 1 no oblua
wabnoHHa aeduHuums (float)!
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