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ANcTpakTHe Knace

® Kaxo ce xpehemo y3 xujepapxujy HacaehmBama, KAace OCTAjy CBeE
OIIIITH|E U CBE aIICTPaKTHU]JE.

® V HekOM TPEHYTKY HATKAACA IIOCTAje ¥ TO] MEPH OIIIIITA A4 BHIIIE

IIPCACTaB/»A OCHOBY 34 APYI'C KAACE€ HET'O KAACY 9H]C KOHKPETHC
IIPUMEPKE KCAMIMO Ad KOPHUCTHUMO.

IIpumep:
® [Ipommmperme Xujepapxuje KAaaca 3a 3aIIOCACHE U CTVACHTE.

® [laxo cBaka ocoOa MMa OITHC,

WITAK Taj OITHC 3aBHICH OA TOTA IITa U “

KaKO AQTa 0CODA PaAU. |

L
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&) AncTpakTHe knace (2)

ATICTPAaKTHE KAACE H METOAE KAPAKTEPHUIIIE K/AoYIHA ped abstract.
KaAaca Mopa OUTH alICTpaKTHA aKO CAAPIKHI OAp JEAAH AIICTPAKTHU METOA.

Kaaca moxe ot AIICTPAKTHA YaK MAKO HE CAAPKU HU |€AAH
AIICTPAKTHH METOA.

public abstract class Person {
private String jmbg;

void checkJMBG () {
System.out.println ("JMBG checking");

}

abstract void doMedicalTreatment () ;
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&) AncTpakTHe knace (3)

* Ilpumepak KOHKPETHE KAACE MOMKE AA KOPUCTH HEAIICTPAKTHE METOAC
AIICTPAKTHE HATKAACE,

public class Student extends Person{
private String index;

@QOverride void doMedicalTreatment () {
System.out.println("Going to student clinic™);
checkJMBG() ;
checkIndex () ;

}

void checkIndex () {
System.out.println("Checking index");

}
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Taj mpuMepak MOke OUTH ACKAAPHUCAH KA0 MHCTAHIIA alICTPAKTHE KAACe.
Om MOke OUTH KpeHpaH caMO IOMONY KOHCTPYKTOpa KOHKPETHE KAACE.

ATICTpaKTHA KAACA MOKE A2 M2 KOHCTPYKTOP KOJUM AeDUHUIIIE
COIICTBEHA I10/vd, 4 Ta] KOHTPYKTOP €€ IHOTOM ITO3UBA OA CTPAHE
KOHCTPYKTOPA KOHKPETHE IMOTKAACE.

public abstract class Person {

public Person(String jmbg) { this.jmbg=jmbg; }
}

public class Student extends Person({

public Student (String jmbg, String index) {
super (jmbg) ;
this.index=index;

}

public static void main(String[] args) {
Person s=new Student ("xxxxxxxxxxxxx", "yyyyy");

}
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MHTepdejcu

® V pa3Bojy codTBepa j€ IECTO BAXKHO AQ CE PASAUIHUTE IPYyIIE
IIporpaMepa AOTOBOPE OKO ,,yTOBOPA** O HHTEPAKIIH]I COPTBEPA.

® (Baxa oA THX Tpyma TpeOa A2 OyAe v MmoryhHOCTH A2 HamHIe
CBOj A€O KOAQ, 2 Ad IIPU TOMEe HeMa MHAOPMAITH]e KAKO j€ ITHUCAH
KOA APYyTE CTpaHE.

® V jesuxy Jasa, nuaTepdeijc je peddepeHTHU THII, CAUYAH KAACH, AT
MO?KE CAAPKATH CAMO KOHCTAHTE U IIOTIIHCE METOAR.

® luTepdejc HE MOKE AQ CAAPIKH T€Ad METOAQ (M3Y3ETaK CY
IIOAPA3YMEBAHU METOAH, IIOYEB OA JaBa 3).
® Hije moryhe AupexTHO TIpaBuTH IpUMepak uaTEPdE)Ca:
O OH CaMO MOIKC Ad 6YA€ HUMITACMCHTHPAH OA CTPaHE KAacCe

O wuaAu macaebhewu oa crpame Apyror narepdejca
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NHTepdejcn (2)

LR
J-.ﬂ-_q

® llurepdejcu (ka0 arIcTpakTHE KAACE T METOAN) 00e30ehy)y
IITA0AOHE 32 HEKO ITOHAIIIAIbE, 4 KOje he Apyre KAace KOPHUCTHTH.

® [Ipecko mHTEpdE]jCa VBOAU CE HEKH BHA OTPAHMYEHOT BUIIIECTPYKOT
HacAehuBama.

® |luTepdejc 00e30ehyje arcTpakTHO MOHAIIABE KOJE CE AOAAJE
OMAO KOJO] KAACH, 2 KOje HHje 00e30eheHOo IpeKo IEeHUX HAAKAACA.

® Onu peAcTaBs2)y HEKY BPCTY IIPOTOKOAQ 32 KOMYHHUKAITH|Y
nsmehy kaaca, Tj. AePUHUIITY IITAOAOHE 32 IIOHAIIAIHE KAACA.
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NHTepdoejcn (3)

* HMuarepdejc ce moHarra cByaa Kao KAACa, aAU HEe MOKE IMATH
WHCTAHIIE (HE MOJKE CE Ha Ibera IIPUMEHUTH OIIEPATOP New).

* HMurepdejc caapKu alICTpakTHE METOAE (IIITO Ce HE MOpa
ITOCEOHO HATAACUTH Jep CE€ HOAPA3yMeBa) U KOHCTAHTE.

* Aaxkae, I/IHTequGjC HE MOKE CaAPKABATU HPOMEH/LUBE.

* Hosu nurepdejc ce xpenpa ca:

public interface MojInterfejs {

.......
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NHTepdejcn (4)

* Koa uarepdejca HEMA XHjepAPXU|CKE OPraHU3AIIH]E.

* Kaxo 0m Haraacuam Aa jeaar naTepdejc Hacaehyje Burre Apyrux,
132 K/oYIHE pedn extends HABOAIMO CBe HHTepdhe]ce KOje OBa]
HacAehyje.

public interface Drugilnterfejs extends Prvi, Primarni {
..// svi metodi su public i abstract
..//sve promenljive su: public, static i final

}

* HMuarepdejcu ce, ka0 1 KAace, CMEIITAY V IAKETE,

* AKO ce 32 METOAE U IIPOMEH/bUBE V¥ MHTEPAE|CY HE HATAACH AQ CY
abstract, public u final, HoApasyMeBahe CE A2 J€ TAKO.
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* Aedmrancanm natepdejcu ce IMIIAEMEHTHPA]Y OA CTPaHE |aBa
KAQCA.

MaTtemaTtunyku dakyntet {vladaf kartelj}@matf.bg.ac.rs 11/23

* Moxemo xopuctutu Beh panmje aoeunnucane uarepdejce (koju
Beh mocToje y JaBa-OmOANOTEIIN) AN HAIIPABUTH CBOJE.

* Kaaa xaaca nmmaemerTHpa HHTEPEE]C, TAAA CE MOPA]Y
MMIIAEMEHTHPATH CBH METOAU HHTEPdejca (He MOTy ce Ouparn
CaMO HEKH Mehy IbrMa A2 € IMITAEMEHTHPA]Y, 2 HEKH AA CE
OCTaBE HEUMIIAEMEHTUPAHUM).

class MojJAplet extends java.applet.Applet implements Runnable {

//implementacije svih metoda iz interfejsa Runnable
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NHTepdejcu (6)

* Kaaa ce naTepdejc MMIIAEMEHTHPA § HEKO] KAACH, IbeHA ITOTKAACA
HacAehyje cBe meToae 1 MOke UX TIpeBasuhu (IpeaedUHHICATH).

* AKO je y KAacH UMITAEMETHPAH NHTEPpdE|C, HHje HEOIIXOAHO Aa CE PeY
implements jaB1 1 y A€DHHHUITI|H IIOTKAACE.

IIpumep:

interface Radoznao{

void pital();
void interesuje se();
// ...

}

class Naucnik implements Radoznao{
String ime;
/..

}

class Istrazivac extends Naucnik {
// Ovde se mogu koristiti metodi pita() i Interesuje se ()

}
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NHTepdoejcn (7)

Jeara xAaaca MOke IMIIAEMEHTHPATH BHUIIIe HHTEpdE]Ca.

Ha opumep, moxe ce nmucaru:

public class Moja implements Prvi, Drugi, Treci {

/] ..
}

OBAe ce MOTy IOJaBUTH UCTA UMEHA METOAA (Ca UCTUM ITOTHIHCOM!) y
pPa3sAYUTHM HHTEpdEjCUMA.

Taaa ce kopunrhemem KpaTKOT IMEHA MOYKE HIMITAEMEHTHPATH CaMO
JEAAH OA ABA TaKBA METOAA.
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f’@ NHuTepdejcu (8)

* Mory ce AekAaapuTATH IIPOMEH/SUBE KOje he OmTr TrIra maTEpdE]C
(Jep CKOPO CBYAQ TA€ KOPHCTHMO KAACE, MOKEMO KOPHUCTHTH H
naTepdejcel)

* Ha npumep, moryhe je kpeupary o0jexkar Ha caeaehn HavmH:

Runnable trceci = new MojObjekat()

* Oa oOjekTa trceci ce O9eKyje Aa U3BPIIaBa METOA run() maTepdejca

Runnable.
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* Kaxko ce MOry KOpuCcTHTH ITapaMeTPH Y METOARMA HHTepdejca

aKO he mux IMITACMEHTUPATH PASAUIUTE KAace?

* Jeama oA MOTYhHOCTH je A2 cE TAPAMETPU ACKAAPHUIITY TAKO A2

oyAy Tuma naTepdejca.

public interface Radoznao {
void pita(Radoznao neko);

/..
}

public class Naucnik implements Radoznao {

public pita(Radoznao neko) {

/]

Naucnik pravi = (Naucnik)neko;

15/23
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MHTepdejcn y JOK-y

OOHNYIHO UCIOPYIHAALL CEPBHCA TBPAH: “AKO Ballla KAaca MCHYHbaBa
KOHKpeTHH nHTEpdE|C, ja hy oHA2 IpyKHUTH yCAyTy.”

Pasmorpumo korKpeTan npumep. Metoa sort y kaacu Arrays ooehasa aAa
he coptuparu HU3 00jekaTa, AAU ITOA JEAHIM YCAOBOM:

* 00jeKTH y HHU3y MOpPajy CAMH 3HATH KAKO Ad CE YIIOPEAE Tj. MOPajy IIPUIIAAATH
KAacH Koja nmrAementupa uurepdejc Comparable.

public interface Comparable {
int compareTo (Object other);

}

Aa Ou kAaca mMIIAeMeHTHpaAa HHTEpdejc Comparable OHa MOpa AQ
CaAPKHI METOA compareTo.
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LLICENY
J-.ﬂ-_q
« java.lang.Comparable
» int compareTo(Object other)
« java.util.Arrays
- CopTupa enemeHTe HM3a NoOOSbLLLAHOM BEP3UjOM COpTUpaHa
yyelusrbaBareMm (eHr. Merge sort).
- EnemeHTn HM3a Mopajy nmnnemeHtupat Comparable nHTepdejc.
- [lpyra BapujaHTa Koja KOPUCTU eKCNINLUUTHU Ha4YuH nopeherwa aedpuHucaH
knacom Comparator
« java.util.Comparator
- Nopeawn oBa objekTa n Bpaha:
1. HeraTmBaH 6pOj ako NpPBU NPEeTXoaun ApPYrom,
2. Bpaha Hyny ako cy UCcTu no ypehemwy

o .
&N U HTepdejcn y JOK-y (5)
« static void sort(Object[] a)
 static void sort(Object[] a, Comparator c)
« int compare(Object 01, Object 02)
3. unu no3utmeaH 6pPoj ako Apyry NPETXoan NPBOM.
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[lpenopyke 3a HacnehuBamwe

1. 3ajeaHHYKe omepanyje M M0sA CMECTUTH YV HAAKAACE.

Taxo je odopmmena kaaca Person kao HaakAaca Employee r Student.

2. I36eraBat; ynorpely 3anrrnheHux mosa.
* Moauduxarop protected He Ipyka MHOTO 3aILITUTE, U3 ABa PA3AOTA!

1. Moxxke ce yBek HAIIPABUTU ITIOTKAACA HEKE KAACE U THUME
IIPUCTYIIUTH protected IPOMEH/SHUBOJ.

2. Y OpOrpamMcKOM JE€3UKY JaBa CBE KAACE Y UCTOM IIAKETY UMa|y
IIPUCTYII protected IIO/HMA, TAKO AA CE€ KAACA MOKE CMECTUTH Y
HCTH ITAKET U TUME OMOIYNHTH IIPHUCTYIL.

* Mehyrnm, protected METOATT MOTY OUTH KOPHCHU 32 HA3HAYABAHE Ad
AATH METOA HHJ€ CIIPEMAH 32 OIIIITY VIIOTPEOY U A2 TPeOa Aa OyAe
peAePUHICAH y TOTKAACAMA.



OGjeKTHO opjeHTUCaHO NporpamMmmpam-e

MaTtemaTtunyku dakyntet {vladaf kartelj}@matf.bg.ac.rs 19/23

[lpenopyke 3a HacnehuBamwe (2)

3. Kopuctutu HacaehuBame 3a MoAeAparbe 0OAHOCA “jecTe”.

* Ilomexaa mporpamepu mperepyjy y Kopumihemy HacAehuBama.

[TpermocraBumo Aa HaM Tpebajy paAHHUIIN IO YTOBOPY, Tj. kKaaca Contractor.
PasHUIN ITOA YTOBOPOM CaAPIKE IMEHA U AATYM 3aIIOCACHhA, AAW HE CAAPIKE ITAATY,
Beh ce maahajy mmo cary.

Nako mocroju m3a30B Aa ce kKaaca CONtractor mampasu kao moAKAaca Kaace
Employee kojoj je aoaato mose hourlyWage, ro ne 6u 6maa aAoGpa naeja jep 6u
Taaa mpumepak kaace CoNtractor caapikao u rmosse 3a mAATY 1 ITO/E 3a CATHHILY, 4
TO OX BOAHAO Y IIPOOAEME.

Hamme oarroc mamehy erTHTeTa pPAAHUK IO YTOBOPY H 3aIIOCAEHH HE IIPOAA3H TECT
“YecTe”. PaAHIK IO yTOBOPY HHUJE CIEIIHjAAAH CAYYA] 3AIIOCACHOLT.
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[Mpenopyke 3a HacnehuBame (3)

4. He xopuctutu HacaehuBame ceM YKOAMKO OHO MMA CMHCAQ

34 CBE€ METOAE KAACE M3 Koje ce HacAebhyje.

[TpeTIrocTaBuMO A2 JKEAUMO A2 HAITPABUMO KAacy 3a nmpasuuke Holiday.

byayhm aAa je cBaxkm IpasHHK AaH, 2 AQ CY AAHH IIPUMEPIIH KAACE
GregorianCalendar, to moxemo kopucrurn HacachuBame.

class Holiday extends GregorianCalendar { . . . }

Ha mecpehy, ckymr mpasHuka HEje 3aTBOPEH § OAHOCY Ha HacAeheHe omeparuje.
Jeaan oa jaBamx metoaa kaace GregorianCalendar je meroa add.

Mehytmum, 0Baj METOA MOKE Ad IIPETBOPH IIPA3HUK Y HEPAAHH AAH:
Holiday christmas;

christmas.add(Calendar.DAY OF MONTH, ) ;

Crora, y oBOoM IIpumMepy HacAehuBarme HHje aA€KBATHO.
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[lpenopyke 3a HacnehuBamwe (4)

5. IIpUANMKOM OPEBA3ZUAAKEEHA METOAQ HE MEHHATH OUEKUBAHO
IIOHAIAH€ Tj. IOUITOBATH IIPUHIINII 3aMEHeE.

HpI/IHHI/IH 3aMCHC CC HpI/IMCHDYje 1 Ha CHMHTAaKCy 1M Ha IIOHAIIambC.

[Tpr IpeBasMAAKEERY METOAA CE HE CME HEPA3YMHO MEEbATH EHETOBO ITOHAIIIATHE.
Ha npumep, ako ce ,,rmorpasu® mpobaem ca meroaom add y kaacn Holiday Tako
aa capa add npebanyje mHa caeachu npasumk, Taaa GuUBa HAPYIIIEH TPUHITATL
3aMEHe.

Hamnwme, cexBeHna HapeOH:

int dl = x.get(Calendar.DAY OF MONTH) ;
x.add(Calendar.DAY OF MONTH, 1);

int d2 = x.get(Calendar.DAY OF MONTH) ;
System.out.println(d2 - dl);

Tpeba Ad MMa OYEKHBAHO IIOHAITIAbE, Tj. Ad BpaTu 1, 6e3 063upa Aa Am je
npomensusa X Tura GregorianCalendar uan Holiday.
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[Mpenopyke 3a HacnehuBame (5)

6. Kopucruu noaumopdmusam, a He ”H(OpMAIIHje O TUITY.

e KaA roa ce mambe Ha KOA OOAMKA;

if (x is of type 1)
actionl (x) ;

else if (x is of type 7)
action2 (x) ;

Tpeba pasMoTpuT MOryhHOCT moAnmMopdusma.
* Aa Am actionl u action2 IIpeACTaBA2A)Y 32J€AHHYIKE KOHIIETITE?

* AKO Je OATOBOD A2, T4| 32]€AHIYKH KOHIIEIT Tpeba Aa OyAe
METOA 32J€AHIYKE HAAKAACE TAT HHTepdejca.

* Jlotom ce jGAHOCTaBHO Tpe6a I103BaTH X.action(); 1ma Aa
MEXAHU3aM AMHAMHUYKOI AKTUBUPAHHA KOJU j€ HHXEPECHTAH
rroAuMopdusmy nokpehe oarosapajyhy axrnmjy.



OGjeKTHO opjeHTUCaHO NporpamMmmpam-e

MaTtemaTtunyku dakyntet {vladaf kartelj}@matf.bg.ac.rs 23/23

3axBanHuua

BeAuxu aeo Matepujasa KOJH j€ YK/AoyIEH § OBY IIPE3CHTALIU]Y j€
IIPEY3ET U3 IIPE3CHTAI]|E KOJY je paHuje (Y BpEMe KaAa j€ OH
ApKa0 Kypc OOJEKTHO OPJEHTHCAHO IIPOTPAMUPAIHE) HAIIPABUIO

pod. Ap Ayrran Tormmh.

XBaaa npod. Torrmhy mrro ce caraacuo ca yKAy9IuBameM TOT
MATEPHjaAd ¥ CAAAIIIHY IIPE3CHTAIH]H, KA0 U Ha IIOMOhH KOJy MHA

]C pr}KI/IO TOKOM KOHHI/IHHI/IpaH)a 41 pCﬂAI/ISQHI/IJC KprZI.



