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ANcTpakTHe Knace

® Kaxo ce xpehemo y3 xujepapxujy HacaehmBama, KAace IOCTA]y CBeE
OIIIITH|E 1 CBE alICTPaKTHU]JE.

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

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

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

® [1axo cBaka ocoOa MMa OIIUC,

HUITAK Taj OITHC 3ABUCHU OA TOTA IIITA U “

KaKO AQTa 0CO0A PaAUL. |

L
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&) AncTpakTHe knace (2)

ATICTPAaKTHE KAACE I METOAE KaPAKTEPHUIIIE KAoYIHA ped abstract.
KAaca MoOpa OUTH arIcTpakTHA aKO CAAPKH Oap JeAAH aIICTPAKTHU METOA.

Kaaca moxe ot AIICTPAKTHA YaK MAKO HE CAAPKU HU |€AAH
AIICTPAKTHU 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)

* llpumepaxk KOHKPETHE KAACE MOKE AA KOPUCTH HEAIICTPAKTHE METOAE
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.
OH MOKe OUTH KpeHpaH caMO IIOMOhY KOHCTPYKTOPa KOHKPETHE KAACE.

ATICTpaKTHA KAACA MOKE A2 M2 KOHCTPYKTOP KOJUM AeDUHUIIIE
COIICTBEHA I10/vd, 4 Ta] KOHTPYKTOP €€ IIOTOM IIO3UBA OA CTPAHE
KOHCTPYKTOPa KOHKPETHE IIOTKAACE.

public abstract class Person {

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

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

}

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

}
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MHTepdejcu

LR
J-.ﬂ-_q

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

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

® V jesuky Jasa, narepdejc je pedpepEHTHH THII, CAWYAH KAACH, AAT
MOZKE CAAPKATH CAMO KOHCTAHTE M IIOTIIICE METOAR.

® llaTepdejc HE MOKE AQ CAAPIKH TEAQ METOAQ.

® Huje moryhe aupexTHO ImpaBuTH IIpUMEpak nHTEp(e)jca:
O OH CaMO MOIKC Ad 6YA€ HUMITACMCHTHPAH OA CTPaHE KAacCe

O wuam macaehen oA crpane Apyror unrepdejca.
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NHTepdejcn (2)

LR
J-.ﬂ-_q

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

® [Ipeko mHTEpPdE]jCa YBOAU CE€ HEKH BHA OTPAHHYCHOT BUIIIECTPYKOT
HacAehuBama.

® JluTepdejc 00e30ehyje arIcTpakTHO MOHAIIAE KOJE CE AOAAJE
OMAO KOJO] KAACH, 2 KOje HHje 00e30eheHOo IpeKo IeHUX HAAKAACA.

® Onu peACTaBadA)y HEKY BPCTY IIPOTOKOAQ 32 KOMYHHUKAITH|Y
n3mehy kaaca, Tj. AePUHHUIITY IITAOAOHE 32 IIOHAIIAHE KAACA.
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f’ggﬂi’i NHTepdejcun (3)

* HMuarepdejc ce moHarmra cByaa Kao KAACa, aAU HE MOKE IMATH
MHCTAHIIE (HE MOXKE CE HA Hbera IIPUMEHUTH OIIEPATOP new).

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

* Aakae, maTEp(PE|C HE MOXKE CAAPKABATH IIPOMEH /SUBE.,

* Hosu nurepdejc ce kpenpa ca:

public interface MojInterfejs {
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f’ggﬂi’i NHTepdoejcun (4)

* Koa uarepdejca HEMA XHjepAPXU|CKE OPraHU3AIIH]E.

* Kaxo 0m Haraacuam Aa jeaar naTepdejc Hacaehyje Burre Apyrux,
1132 K/oYIHE pedn extends HABOAIMO CBe HHTepdhejce 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 B IIPOMEHAUBE Y HHTEP(PE|CY HE HATAACHMO Al
cy abstract, public 1 final, ToapasymeBahe ce Aa je Tako.
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NHTepdoejcn (5)

* Aedunrncanm natepdejcu ce UIMIIAEMEHTHPA]Y OA CTPaHE JaBa
KAQCA.

MaTematuuku cakyntet

o

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

Mo:xemo kopuctutu Beh pannje aecpunucane uurepdejce (koju
Beh mocToje y JaBa-OmOANOTEIIN) AN HAIIPABUTH CBOJE.

Kaaa kaaca mmaemeHTHpPA HHTEPDE|C, TAAA CE MOPA]Y

MMIIAEMEHTHPATH CBH METOAU HHTEPdejca (He MOTy ce Ouparn
CaMO OHHU KOJU HAM OATOBApajy).

class MojAplet 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 (IpeaedUHNICATH).

* 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.

Moxxemo mucarm:

public class Moja implements Prvi, Drugi, Treci {

/] ..
}
OBAe ce MOTy IOJaBUTH UCTA UMEHA METOAA (Ca UCTUM ITOTHIHCOM!) y
PA3AYHUTHAM HHTEPdEjCcCHMA.

Taaa ce kopunrhemem KpaTKOT IMEHA MOYKE HMITAEMEHTHPATH CaMO
JEAQAH OA ABa TaKBa METOAA (AKO ce peAePUHUIITy 002 METOAA VHYTAP
KAACE, HEOIIXOAHO |€ KOPUCTUTH ITyHA UMEHA).
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NHTepdoejcu (8)

* Mory ce AekAaapuTATH IIPOMEH/SUBE KOje he OmTr TrIra maTEpdE]C
(Jep CKOPO CByAa TAE€ KOPHUCTUMO KAACE, MOKEMO KOPHUCTUTH H

naTepdeEjce!)

e MoxeMO IuCaATH:

Runnable trceci = new MojObjekat()

* Oa oDjexkra trceci ce O9eKyje Aa U3BpPIIaBa METOA run() maTepdejca

Runnable.
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* Kaxko ce Mory kopucTuTH IIapaMeTpHu y MeToAnMa HHTepdejca

aKO he mux IMITACMEHTUPATH PASAUIUTE KAace?

* Jeama oA MOTYhHOCTH je A2 c€ mApPaMETPU ACKAAPHUIITY TAKO A2

oyAy Tuma naTepdejca.

public interface Radoznao {
void pita(Radoznao neko);

/7 ...
}

public class Naucnik implements Radoznao {
public pita(Radoznao neko) {

/]

Naucnik pravi = (Naucnik)neko;

15/23
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NHTepdejcn y JOK-y

OOHNYHO UCIOPYIHAALL CEPBUCA TBPAH: “AKO BaIlla KAaca MCIYHbaBa
KOHKpeTHH nHTepdE|C, ja hy oHA2 IpyKHUTH yCAYTY.”

Pasmorpumo korKpeTan npumep. Metoa sort y kaacu Arrays ooehasa aAa
he coptupartu HU3 00jeKaTa, AAU ITOA JEAHHIM YCAOBOM:

* O0O0jeKTH Y HH3y MOPaJy CAMHU 3HATH KaKO Ad CE JIIOPEAE Tj. MOPa]y IPHUIAAATH
KAacH Koja nmrAementupa uurepdejc Comparable.

public interface Comparable {
int compareTo (Object other);

}

Aa Ou kAaca mMIIAeMeHTHpaAa HHTEpdejc Comparable OHa MOpa AQ
CaAP’KH METOA compareTo.
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LLICENY
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« java.lang.Comparable
» int compareTo(Object other)
* java.util.Arrays
- CopTupa enemeHTe HM3a NoOOSbLLLAHOM BEP3UjOM COpTUpaHa
yyelusrbaBareMm (eHr. Merge sort).
- EnemeHTn HM3a mopajy nmnnemeHtnpatn Comparable nutepdejc.
- [lpyra BapujaHTa Koja KOPUCTU eKCNINUUTHU Ha4YuH nopeherwa aedpuHucaH
knacom Comparator
« java.util.Comparator
- Nopeawn oBa objekTa n Bpaha:
1. HeraTmBaH 6pOj ako NpPBWU NPETXoaun ApPYrom,
2. Bpaha Hyny ako Cy UcTtu 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. 136eraBat; ynorpeby 3anmrrnheHux mosa.
* Moaudukarop protected He IIpy:ka MHOTO 3aIIITUTE, U3 ABA PA3AOTA:

1. Moxe ce yBek HAIPABUTH ITOTKAACA HEKE KAACE U THME
IIPUCTYIIUTH protected IPOMEH/SUBOY.

2. Y IIPOIPaMCKOM J€3MKY JaBa CBE KAACE Y UCTOM ITAKETY UMa]y
IIPUCTYII protected IIO/HMA, TAKO AA CE€ KAACAa MOXKE CMECTUTH Y
HCTH ITAKET U TUME OMOTYNHUTH IPUCTYIL.

* Mehyrnm, protected METOATT MOTY OUTH KOPHCHU 32 HA3HAYABAHE Ad
AATH METOA HHJ€ CIIPEMAH 32 OIIIITY VIIOTPEOY U Aa TPeOa Aa OyAe
peAeUHIICAH § IOTKAACAMA.
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[lpenopyke 3a HacnehuBamwe (2)

3. Kopuctutu HacaehuBame 3a MoAeAnpambe 0AHOCA “‘jecTte”.

* Ilomexaa mporpamepu mperepyjy y kopumrhemy HacaehuBama.

[TpermocraBumo Aa HaM Tpebajy paAHHUIIH IO YTOBODPY, Tj. Kaaca Contractor.
PapHUIN ITOA JTOBOPOM CaAPIKE IMEHA U AATYM 3aIIOCACHbA, AAU 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 aoGpa naeja jep 6u
Taaa mpumepak kaace CONtractor caapikao u rmose 3a MAATY U ITO/oE 3a CATHHILY, 4
TO OX BOAHAO Y IIPOOAEME.

Hamme oaHOC m3Mehy eHTHTETA PAAHHK IIO YTOBOPY H 3AIIOCACHH HE IIPOAA3H TECT
“Yecte”. PapAHUK IO YTOBOPY HHUJjE CIEIIU]AAAH CAYYa] 3AIIOCACHOT.
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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.

[TpeTmmocTaBuMO A2 JKEAUMO A2 HAITPABUMO KAacy 3a npasuuke Holiday.

byayhm aAa je cBaxku mIpasHHK AaH, 2 Ad CY AAHH IIPUMEPIIH KAACE
GregorianCalendar, to moxemo kopucrutn nHacachupabe.

class Holiday extends GregorianCalendar { . . . }

Ha mecpehy, ckymr mpasHuka HEje 3aTBOPEH y OAHOCY Ha HacAeheHe omeparnuje.
Jeaan oa jaBamx metoaa kaace GregorianCalendar je meroa add. Mabhyrum, oBaj
METOA MOKE Ad IPETBOPHU IIPA3HUK § HEPAAHU AAH:

Holiday christmas;

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

Crora y oBoM mpumepy HacaehuBame HITje aA€KBATHO.
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[lpenopyke 3a HacnehuBamwe (4)

5. IIpHUANMKOM OPEBA3ZUAAIKEEA METOAQ HE MEHHATH OUEKHUBAHO
IIOHAIAK€ Tj. IOUITOBATH IIPUHITNI 3aMEHeE.

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

[Tpu mpeBa3MAIKEIBY METOAA CE HE CME HEPA3YMHO MEEHATH EHETOBO ITOHAIIIATHE.
Ha mpmmep, ako ce ,,morrpasu® mpobaem ca meroaom add y kaacn Holiday Tako
Aa capa add npebarnyje ma caeachu nmpasuuk, Taaa GuUBa HAPYIIICH TPUHITATL
samene. Hamme, cexkBenma mapebu:

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 Aa MMa OYEKHBAHO IIOHAITIARE, Tj. Ad BpaTtu 1, 6e3 063mpa Aa Am je
upomensusa X tuira GregorianCalendar uaun Holiday.
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[Mpenopyke 3a HacnehuBame (5)

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

Kaa roa ce mambe Ha KOA 0OAMKA:

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

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

TpeOa Pa3MOTPUTH MOIYhHOCT IToAEMOppHu3MA.

Aa Am actionl 1 action2 IpeACTaB/dA]y 32JEAHIYKE KOHIIEIITE? AKO je
OATOBOD Ad, Ta] 33JCAHIYKH KOHIIEIIT TPeOa Aa OYAE€ METOA
32jJCAHIYKE HAAKAACE UAHN HHTEpdEjca.

ITotom ce jCAHOCTaBHO Tpe6a IIO3BaTH X.action(); r1a AA MEXaHHU3aAM

AVHAMIYKOT aKTUBHPAHha KOJH € HHXEPEHTAH HOAUMOPMHUIMY
rtokpehe oarosapajyhy akmmjy.
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3axBanHuua

BeAuxu aeo Matepujasa KOJH j€ YK/oyUEH § OBY IIPE3CHTALIN]Y j€
IIPEY3€ET U3 IIPE3CHTAIIN]E KOJy je paHHUje (Y BpEME KaAa j€ OH
ApKa0 Kypc OOJEKTHO OPJEHTHCAHO IIPOTPAMUPAIHE) HAIIPABUIO

pod. Ap Ayrrag Tormmh.

XBaaa npod. Torrmhy mrro ce caraacuo ca yKAy9IuBameM TOT
MATEPH|AAL ¥ CAAAIIHY IIPE3EHTAILIN]H, K40 1 Ha IIOMONH KOJy MU

IS pr}KI/IO TOKOM KOHHI/IHHI/IpaH)a 41 peaAH:sauH]e Kypca.



