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Nukancynanuja, HaciaehuBame u noaumopdusam

1. Uukancynanuja

Wukancynanyja je jegan o ocHoBHUX KoHuenata OOIl. UHkancyanuja objequmbyje
nojaTke U QyHKIMje YiaHULE Klace YUHehH UX CUTYpHUM U HeZJOCTYIIHUM M3BaH 00jeKTa
YKOJIMKO 3a TO NOCTOjU notpeba. OHa Ha U3BeCTaH HAauMWH H30Jyje MoJaTke U QyHKIHUje
YJaHULEe KJace OJ Clo/ballilber Aesia nporpama. ¥ lle++ je3anky oco6MHe WHKamcyJaluje
JIOCTyIIHE Cy Kpo3 ynoTpeby KOPUCHHUYKHU JePUHMCAHUX THUIOBA IOJaTakKa KOjUu ce
Ha3uBajy kJacaMa. Ksiace pas/ivKyjy Tpu TuIlla IpaBa NIpUCTyNa: NpUBaTHU (eHIJ. private),
3awrtuhenu (eHri. protected) v jaBHU (eHTIJ1. public). AKO ce eKCIJIMLUTHO He AedUuHUIIe
THII [IpaBa NPUCTyNaA 0/ pa3yMeBaH je NpUBaTHU TUII IpucTtyna. [Ipumep:

class Student

{

string m_ name; // private by default

int m_id; // private by default
public:

Student (void) ;

~Student (void) ;

string getName () ;

void setName (string name) ;

int getId();

void setId(int id);
}i

m_name v m_id cy npyuBaTHU 4JlaHOBHU KJsace Student. OBo 3HauM Jla ’bMMa MOTY
IPUCTYNUTHU CaMO APYTU YIAHOBHU Kjace, QyHHKIIMje YIaHUIlE, 0K CYy 32 CIO/ballllbU JIE0
nporpaMa OHY HeJJOCTyNHU (HEBU/IJbUBH ).

Jla 6u omoryhuau fna 4iaHOBHU KJjace 6yAy AOCTYIHU U3BaH KJace MOTpe6GHO je
JleKJIapyucaTh UX Kao jaBHe 4YJlaHOBe OJHOCHO HM3a pe3epBucaHe peud public. CBa moJba
KJace fepuHMCAHA M3a pe3epBUCaHe peuyu public BUA/bUBA Cy U3BaH KJace U lbMMa MOTY
IPUCTYNUTH U Jipyre co6oaHe GyHKIIHje.

3amrTuheHu TUIN npaBa NPUCTyNa, protected, neduHUIlIe KCTa TpaBa NPUCTYIA Kao
¥ IPUBATHU TUI U3Yy3€B Y CJy4ajy U3BeeHUX Kiaca. [lo/ba Ki1ace Koja cy aeduHUCaHA KAo
3amTuheHa BUJ/bUBA Cy yHyTap KJlace Kao W y HU3BeJeHUM KjacaMma Koje MPUJIUKOM
M3Bohema U3 OCHOBHE KJlace KOpUCTe KBasndukaTope public u protected.

2. HacaehuBame

HacnehuBamwe Takohe npejcTaBmwa jeiaH o/ 0OCHOBHUX KoHLenata OO mapajurme.
HacsnehuBawe HaM oMoryhyje jsakiie nporpaMyupame U MUcakbe HOBUX Iporpama, Jakiie
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oApXaBake U MoAU(DUKOBame Kao M BHUIIEKpaTHO Kopulnhewe Beh mnocTtojehux
nporpaMckux moayJa. Hauenno HacinehuBamwe oMoryhyje npeysnmame cajpaja HEKUX
KJaca y JaTy Kjacy y3 MoryhHocT usMeHe nocTojehrx 4/jaHOBa W [0/ aBakbe HOBUX.
TepmuHoMOWIKK KJaaca (MM KJace) 0J KOje ce Npey3uMa caJip»kaj 30Be ce MNpejak,
HaTKJaca WJIM OCHOBHa kJjaca. Kiaca koja mpeysuma cajp:kaj HasuMBa ce IIOTOMaK,
NOTKJaca WU U3Be/leHa Kjaca. Y 0CHOBH, HaciehrBama je 0JHOC U Be3a U3Mehy objekaTa.
Ha npumep, Gmail kopucHuk je ocoba, Google+ kopucHuUK je Gmail KOpUCHUK, NIa peMa
ToMe Google+ KOPHCHUK je yjeZJHO U 0coba.

2.1 OcHOBHe M U3BeaeHE KJiace

Knaca mMoxxe 6UTH M3BeJeHAa W3 BHUIIE OCHOBHUX KJlaca M y TOM CJIy4yajy OHa
Hacsiehyje cBe mUxoBe nojatke U GyHKUUje yiaHuLe. [Ipunrkom gepuHucamba U3BeJeHe
KJace HaBOJM Ce JIMCTAa OCHOBHMX KJlaca KoOje HOBA KJlaca »XesJu Jila Haciaeau. Jlucra
OCHOBHHUX KJIaca CaZip>kKH UMEHaA je/iHe WJIM BUILe Kiaca U fieduHuLIe ce Ha ciaegehn HauuH:

class derived-class: access-specifier base-class

Y neduHUIMjU U3BeJieHe Kilace access-specifier npejcrassba public, private
WU protected kBaaudUKaTOp KOju ojpehyje npaBa npucTyna aTpubyTUMa OCHOBHeE KJace.
YKoMKO KBaJIMPUKATOP MpaBa NPUCTyINa HUje JedHHHCAH OH y3UMa MOJpa3yMeBaHy
BPEAHOCT private. AHaIM3WpPATH MPUJIOKEHHU IpUMeDP ([0Jie Y HACTABKY).

3. Hoaumopdpuzam

[lo cBOM 3Hauewy ped nouMopdHr3aM 0JJHOCH Ce Ha HELITO LITO UMa BUlle GOpMHU
Wiu obsrka. TunuuhHo, y koHTekcty OOIl mapaaurme, mosuMopdusaM ce HCIo/baBa y
XUjepapxvju KJaca Koje cy MehycoOHO mnoBe3aHe HacsiehuBamweM. [lojefHOCTaB/bEHO,
nosuMopousam y lle++ jeauky omoryhaBa Ja pasnnyuTa uMIeMeHTanuja onehene
dyHKIMje 4YsaHUIe OyAe MO3BaHA y 3aBUCHOCTH OJf THUMA 06GjeKTa KOjU MO3UBA Ty
KOHKpeTHY QyHKUH]jy WwiaHuLy. [locMaTpajmo ciefnehu npumep:

#include <iostream>
using namespace std;

class Shape

{

public:
~Shape () ;
void draw () ;
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}s

class Circle : public Shape
{
public:

~Circle();

void draw () ;

}s

Shape: :~Shape ()
{

cout << "Shape destructor" << endl;

}

void Shape::draw ()

{

cout << "Shape::draw" << endl;

}

Circle::~Circle()

{

cout << "Circle destructor" << endl;

}

void Circle: :draw()
{

cout << "Circle::draw" << endl;

}

int main ()

{
Shape *shape = new Circle;
Shape->draw () ;
return 0;

[IpeBecTu U nokpeHyTH nporpam. M3sas je cienehu:

Shape::draw
Shape destructor

Pazsior 3amTo ce nporpaM M3BpLIMO Ha OBaKaB HAauMH HaJla3u Cce y TOMe Kako je
npeBoAMJIAL, pa3pellruo Kojy HUMIJIEMEHTAalUjy JAecTpykTopa u ¢yHkuuje draw() ga
030Be. Y 0BOM CJ/1y4ajy Mo3uBU QYHKIMja pa3pellieHH cy Y TOKY peBohewa nporpama u
TO Ha OCHOBY THIIa 00jeKTa, MMeHa U aprymeHaTa ¢pyHkuuje. OBakaB HauMH oJipehrBama
no3vuBa QpyHKIHja 30Be ce CTAaTUUKO pa3pellrBame (eHr. static resolution) Wau CTaTUYKO
noBe3uBawme (eHrJ. static linkage) - mo3uBu JyHKUHUja oApeheHU cy mnpe mnoyeTka
nporpama. Takohe oBaj HauWH pa3pelivMBamba 30Be Ce U PaHO NOBe3uBambe (eHIJ. early
binding). U3MeHUMO caZjla NpUJIOKEHU KOJ TakKo LITO heMo caMo ucmpe[; AeKJapalije
¢yHnkuuje draw() y kinacu Shape nopatu pesepBucany ped Lle++ je3uka virtual.
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[IpeBecTu U nokpeHyTH nporpam. M3as je cienehu:

Circle::draw
Shape destructor

Kao wmto ce MoxkeMo yBepUTH OBOT NyTa je yMecTo QyHKIIMje YlaHUlle Kiaace Shape
no3BaHa QyHKIHMja YiaHuLa kaace Circle. Y oBom caydajy no3uB QpyHKIUje ogpehyje ce y
TOKy M3BpllaBaka IporpamMa TakKo IUTO Ce IocMaTpa ajpeca 06jeKTa KOjU I03UBa
bYHKIMjy a He ’beroB TUII. Y TOKa3uBavy *shape Hasasu ce ajipeca objekTta kiace Circle na
NpuJMKOM no3uBa ¢pyHkuuje draw() 6uhe nmo3BaHa ¢yHKIUHMja wiaHULA kiaace Circle a He
kaace Shape. McTu npobsieM oZHOCU ce U Ha AeCTPYKTOp kJjace. [loHOBHTe NpeTXOJHY
npoLeAypy U UCIpeJ JAeKjJapaluje AeCTpYKTOpa Y OCHOBHO] kjaacu Shape popajte ped
virtual. l1lTa je pe3yJTaT M3BplIeha Nporpama’?

OBoO je yonumTeHM HauyWuH Kako ce mojMMmopdusaMm npumemwyje y Lle++ je3uky.
Moryhe je neduHrcaTu Bullle U3BeJeHUX KJaca Koje caZpKe UCTe QPYHKLHUje Ka0o OCHOBHA
KJlaca, a IpY TOMe CBaKa 0/ U3BeJleHUX Kjlaca MMa jeJUHCTBEHY UMILJIEMHTAIH]y UCTUX.

3.1 Bupryenna pyHkumja

BupTyesHa ¢yHKIHMja JileKJapHlle ce y OCHOBHOj KJacU yNnoTpeboM pe3epBHUCaHe
peuu virtual. [I[purvkoM fedrHMcama Tesla BUpTyesHe QyHKLMje YHyTap U3BeJieHe Kjace
IpeBOJIUOLY Ce IlIa/be CUTHAJ Jla Ce He pa/iu 0 10/ipa3yMeBaHOM CTaTUYKOM pa3peliuBamby
nosuBa ¢yHKLHja Beh o HeyeM JpyroMm. Y OBOM cJy4ajy npeBojujal, he KOPUCTHUTH
AuHaMUu4ko (eHrJs. dynamic linkage) wiun kacHo noBe3uBawe (eHrJ. late binding) - koja
¢yHkuuja he 6uTH Mo3BaHa 6uhe o//1y4eHO y TOKY U3BpllaBama porpamMa a He Ha OCHOBY
TUNA 06jeKTa.

3.2 Yucra BUpPTYeaIHA QyHKIHja

Hekagma mnoctoju morpeba Ja ce y OCHOBHO] KJacd HM30CTaBU OWJIO KaKBa
JedrHMIIMja BUPTYyesHe QYHKIMje YJaHHUIEe Ja JIM U3 pasJiora WITO He MOCTOjH JIOTHUYKA
ONpaB/aHOCT Ja ce AeduHUIIE OUI0 KaKBa PYHKIMOHATHOCT WM MaK 3aTO UITO Ce Y
NOTIYHOCTU Jaje MOryhHOCT u3BeJeHUM KJjacama Jia npujiaroje AepUHUIUA])y CBOjUM
norpe6ama. Y lle++ je3auky Moryhe je JeksiapyucaTh YUCTy BUPTYeJHY QYHKLIHUjy Ha
cnenehy HaYMH:

virtual method-name () = 0;
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Yucra BUpTyesiHa QyHKLUja He moceqyje Teso QyHKIMje, OHO je Y MOTHYHOCTH
u3ocTaBbeHo. Kiaca koja mocefyje 4ucTy BUPTYyesaHY QYHKLHMjy IOCTaje amncTpaKTHa
Knaca (uan uHTepdejc). ACTpakTHe KJjace MOTy ce IMOoCMaTpaTH Kao HeJOBpLIeHe WJIU
HEKOMILJIETHE KJjlace M3 pasJjora UITO 4YUCTE BUPTyeJHe OQYHKIUje HEMAjy CBOjy
UMILJIEMEHTALUjy — TO ce O4eKyje Ja ypaau U3BeJeHa Kijaca. U3 npeTxoAHO MOMeHyTor
Npou3naa3yd Ja ce alCTpakKHe KJjace He MOry MHCTAaHLMpaTH, OJHOCHO Huje Moryhe
HalpaBUTH 06jeKaT alCTpaKTHe KJace. 3ajaTak: [[penpaBUTH NPUJIOKEHU IPUMEDP TAKO
Jla kj1aca Shape 6yzie ancTpakTHa KJaca.
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Bexoa 1

1. HampaBuTu anctpakTHy kjaacy MyShape koja caapxu ABa aTpubyTa X U y, U
jeaHy YUCTYy BUPTYeJHY QyHKLUjy getArea().

2. HampaBuTu nBe usBezieHe kiace MyCircle 1 MyRectangle koje Hacnebhyjy
kjaacy MyShape, u usBeneHy kiacy MySquare koja Hacsebhyje kuiacy
MyRectangle. CBe kjsace Tpeba Aa uMajy oarosapajyhe KOHCTPYKTOpe U
byHKUMje 4aHuLle. ATpMOYTH OCHOBHHUX KJaca Tpeba Aa O0yAy BUAJ/bUBHU
caMo U3BeJIeHUM KJjacaMma.

3. llpoBeputu pelniewe Kopuctehu main GyHKIMjy Koja je HpUIOXKEHA Y
IIPOjEeKTY.

Be:xo6a 2

Hanucatu nporpam koju he padyyHaTu 06MM MU NOBPUIMHY, HA OCHOBY YHETHUX
napaMmeTtapa. KopucHuky oMoryhuTH a yHece JUMeH3Uje:
- Circle radius - jeiHO TI0Jbe 32 NOJIYTIPEYHUK
- Rectangle width and height — 1o jegHO N0Jbe 3a IIMPUHY U BUCUHY
- Square width - jejHO n0J/be 3a LIMPUHY,
Kao u Tun ¢urype 3a Koju ce BpIIK pauyyHame:
- Circle
- Rectangle
- Square

Pesynrar ncnincatn Ha KOH30JI4.

I_IOJIaTHI/I 3ajgaTak.:

[Tpommpuru 3agarak 2 Tako Ja pajau ca yJIa3HOM U M3JIa3HOM JaTOTEKOM.




