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ANCTpaKTHe Knace

® Kaxo ce kpehemo y3 xujepapxujy HacAehmBama, Kaace IIOCTAjy CBeE
OIIIIITH|C U CBE AIICTPAKTHH]E.

® V HexoM TPEHYTKY HaTKAACA IIOCTAj€ Y TO] MEPH OIIIITA AA BUIIIE

IIPCACTAB/»A OCHOBY 34 APYI'C KAACE€ HET'O KAACY qmjc KOHKPCTHE
IIPUMEPKE JKEAMO Ad KOPHUCTUMO.

IIpumep:
® [Tpomupeme xujepapxuje Kaaca 3a 3aII0CACHE U CTVACHTE.

® [lako cBaka 0coOa MMa OIIHUC,

UIIAK Taj OITHC 3aBHCHU OA TOTIA IIITa U “

KaKO AaTa OCO02a PaAU. *

L]
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i)

AncTpakTHe Knace (2)

AHCTpaKTHe KAACE 1 METOAC KAPAKTEPHUIIIC K/oYIHA PEYU abstract.

KAaca Mopa OUTH aricTpakTHA aKO CAAPKH Oap JeAAH aIICTPAKTHU METOA.

Kaaca moxe ourn aHCTpaKTHa YaK MAKO HC Ca,A,p}KI/I HM jeAaH
aHCTpaKTHI/I MCTOA.

public abstract class Person {
private String jmbg;

void checkJMBG () {

System.out.println ("JMBG checking™) ;
}

abstract void doMedicalTreatment () ;
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ArncTtpakTHe knace (3)
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* Ilprmepak KOHKPETHE KAACE MOKE Ad KOPHUCTH HEAICTPAKTHE METOAE
AIICTPAKTHE HATKAACE.

public class Student extends Person{
private String index;

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

}

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

}
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AncTpakTHe knace (4)

Taj npumepak MOke OUTH ACKAAPHCAH KAO MHCTAHIIA AIICTPAKTHE KAACE.
OH MOKe OUTH KPEHpaH CaMO IIOMOhY KOHCTPYKTOpPa KOHKPETHE KAACE.

ATICTpaKTHA KAACA MOXKE A2 IMa KOHCTPYKTOP KOJUM Ae(DUHHUIIIE
COIICTBEHA I10/5a, 4 T4] KOHTPYKTOP CE IIOTOM IIO3UBA OA CTPAHE
KOHCTPYKTOPA KOHKPETHE ITIOTKAACE.

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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NHTepdejcu

® V pa3Bojy cod1Bepa je 4ECTO BAKHO AA CE€ PASAUIUTE IPYIIE
IIporpaMepa AOTOBOPE OKO ,,yTOBOpA‘* O HHTEPAKIIH|H COPTBEPA.

® (Baxka oA THX IpyHa TpeOa Aa OYAE ¥ MOIYhHOCTH A4 HAITHIIIE
CBOj A€O KOAQ, 2 Ad IIPU TOME Hema MHQOPMAIIH|e KAKO je TIICAH
KOA APyTe CTpaHeE.

® V jesuxy Jasa, uaTepdejc je pepepeHTHN THUII, CAUYAH KAACH, AU
MO?KE CAaAPKATH CAMO KOHCTAHTE U ITOTIICE METOAAQ.

® llurepdejc HE MOKE Ad CAAPKH TEAA METOAA (U3Y3ETAK CY
IIOAPA3YMEBAHU METOAH, IIOYEB OA JaBa 3).
® Huje moryhe AupexTHO IpaBuTH IIpUMEpak uaTEpdE]Cca:
O OH CaMO MOIXKC Aad 6Y,A€ HUMITACMCHTHPAH OA CTpaHE KAacCe

O wuanm Hacaehen oa crpane apyror uarepdejca
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NHTepdejcn (2)

*[—'

LI
i)
i

® lluTepdbejcu (Kao arICTpakTHE KAACE H METOAM) 00e30ehyjy
IITA0AOHE 32 HEKO ITOHAIIAIbE, a4 Koje he Apyre kaace KOPUCTHUTH.

® [Ipexo maTEepdEjca YBOAU C€ HEKH BUA OTPAHIMYEHOT BHIIIECTPYKOT
HacAehuBamba.

® llnTepdejc 00e30ehyje arICTpaKTHO MOHAIIAKE KOje CE AOAAJE
OMAO KOJO] KAACH, 2 KOje HHIje 00e30eheHO IIpeKko IEeHNX HAAKAACA.

® Omnu npeAcTaBAA)Y HEKY BPCTY IIPOTOKOAQ 32 KOMYHHKAIIH]Y
n3mehy kaaca, 1). AepuHHIITY ITTAOAOHE 32 IIOHAIIAHE KAACA.
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f@‘i NHTepdejcu (3)

|

s

* Marepdejc ce moHara cByAa KaO KAACa, aAH HE MOKE MMATH
MHCTAHIIE (HE MOKE CE HA Hbera IIPUMEHUTH OIIEpaTOP New).

* HMutepdejc caapKu alIcTpakTHE METOAE (IIITO C€ HE MOpa
ITOCEOHO HATAACHUTH |€p CE TTOAPA3YMEBA) M KOHCTAHTE.

* Aaxae, mHTEepdejc HE MOXKE CAAPKABATH IIPOMEH/SHUBE.

* Hosu muatepdejc ce kpeupa ca:

public interface MojInterfejs {
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i) NHTepdejcu (4)

* Koa unrrepdejca HeEMa XUjepapXU|CKE OPraHU3AIIT]E.

* Kaxko Ou Haraacuam Aa jeaaH uHTepdejc HacAehyje BUIIIe APyTrux,
1132 KAY9HE pedn extends HABOAIMO CBe HHTepde|ce KOje OBa|
HacAehyije.

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

}

* HMuarepdejcu ce, ka0 1 KAace, CMEIIITAJy V IaKETE.

* AKO C€ 32 METOAE ¥ IPOMEHAHUBE Y HHTEPE|CY HE HATAACH AQ CY
abstract, public i final, Toapasymesahe ce aAa je Taxo.



O6jeKTHO opjeHTNCaHO NporpamMmmnpam-e

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

NHTepdejcu (5)

* AeduHucanm nHTEPpdE|CH CE UMIIAEMEHTHPA]Y OA CTPaHE |aBa
KAACA.

* Moxemo xopuctutu Beh panmje aAedourucane natepdejce (koju
Beh mmocToje y JaBa-OMOAMOTENN) MAN HAIIPABUTH CBOJE.

* Kaaa kaaca nvmaemenTHpa HHTEPAE]C, TAAA CE MOPA]Y
MMIIAEMEHTHPATH CBH METOAU HHTEpPdejca (He MOIy ce OmpaTn
CaMO HEKH Mehy Ibrma A2 ce IMITAEMEHTHPA]Y, 2 HEKH AQ CE
OCTaBE HEUMIIAEMEHTHUPAHUM).

class MojJAplet extends java.applet.Applet implements Runnable {

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

* Kaaa ce uHTEpdE|jC UMIIAEMEHTHPA ¥ HEKO] KAACH, IHEHA IIOTKAACA
HacAaehyje cBe MeToAe U MOXKe X IIpeBa3uhu (IpeaepUHHUCATH).

* AKO Je Y KAACH UMITAEMETHPAH HHTEep(de|C, HIje HEOIIXOAHO Ad CE ped
implements jaBu 1 y Ae(OUHUIII|H ITOTKAACE.

IIpumep:

interface Radoznaof{

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

}

class Naucnik implements Radoznao{
String ime;
/.

}

class Istrazivac extends Naucnik {
// Ovde se mogu koristiti metodi pita() 1 Interesuje se()

}
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NHTepdejcu (7)

Jeara kaaca Mmoxxe IMIIAEMEHTHPATH BUIIe HHTEPdE)Cca.

Ha mopumep, Moxke ce rmucaru:

public class Moja implements Prvi, Drugi, Treci {

/] .
}
OBA€ ce MOI'y IOJaBUTH UCTA IMEHA METOAA (Ca UCTUM ITOTHHUCOM!) y
pasAmYHTUM HHTEpdEjCUMA.

Taaa ce kopurrhemem KpaTKOT IMEHA MOYKE UMIIAEMEHTHPATH CAMO
JEAQH OA ABa TaKBa METOAA (AKO ce peAeOUHUIITY 002 METOAA YHYTAP
KAACE€, HEOIIXOAHO |€ KOPUCTUTH IIyHA UMEHA).
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f{ﬁi NHTepdoejcu (8)

* Mory ce AcKkAapUTATH IIPOMEH/SUBE KOje he Onrw Triia maTepdE]C
(jep CKOPO CByAa TA€ KOPUCTHUMO KAACE, MOKEMO KOPUCTUTH U

naTepdeEjce!)
* Ha mpumep, moryhe je kperparu 00jexat Ha caeaehn Havmm:

Runnable trceci = new MojObjekat();

* O oOjexTa trceci ce O9€eKyje Aa U3BPIIIaBa METOA run() muTepdejca

Runnable.
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il NHTepdejcu (9)
* Kako ce Mory kopucTuTH IIapaMeTpHu y METoAuMa HHTEp(ejca

aKoO he ux IMIIAEMEHTUPATH PASAUIUTE KAace?

* Jeama oA MOTYhHOCTH je A2 C€ HAPAMETPH ACKAAPHUIITY TAKO A2
oyAy Tura naTepdejca.

public interface Radoznao {
void pita(Radoznao neko);

/7 ..
}

public class Naucnik implements Radoznao {

public pita(Radoznao neko) {
Naucnik pravi = (Naucnik)neko;

/] ..
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MHTepdejcn y JOK-y

OOHNYHO UCIOPYIHAALL CEPBUCA TBPAH: “AKO Ballla KAaca MCHYHaBa
KOHKPETHH HHTepde]c, ja hy orAa mpyKuTH yCAyry.”

Pasmorpumo koHKpeTaH pumep. MeToa sort y kaacu Arrays ooehasa Aa
he coprupari HU3 0OjekaTa, AAU ITOA JEAHIM YCAOBOM:

* O0O0JEeKTH Y HH3y MOPaJy CAMHU 3HATH KAKO Ad CE YIIOPEAE Tj. MOPa|y IIPHUITAAATH
KAacH Koja nmnAementupa uarepdejc Comparable.

public interface Comparable {
int compareTo (Object other);

}

Aa On KAaca nmIIAeMeHTHpaAa HHTEPdejc Comparable oHa MOpa A2

CaAAPKHU METOA compareTo.
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Nutepdejcn y JOK-y (5)

« java.lang.Comparable
* int compareTo(Object other)
« java.util.Arrays
 static void sort(Object[] a)
- CopTupa enemeHTe HM3a NobOSbLLWLAHOM BEP3UjOM CcopTUpaHa
yyellrbaBakeM (eHr. Merge sort).
- EnemeHTM HM3a mMopajy umnnemeHTupatn Comparable nHtepdejc.
 static void sort(Object[] a, Comparator c)
- dpyra BapujaHTa Koja KOPUCTU eKCNNTUUUTHU HauynH nopeherwa geduHUcaH
knacom Comparator
« java.util.Comparator
* int compare(Object 01, Object 02)
- Nopeawn oBa objekTa 1 Bpaha:
1. HeratmBaH 6poOj ako NPBU NPETXoan APYrom,
2. Bpaha Hyrny ako cy UCTu no ypehemwy
3. unn nosutmeaH 6poj ako Apyrn NPeTxoam NPBOM.
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[lpenopyke 3a HacnehuBamwe

1. 3ajeaHHMYKe omeparyje ¥ M0HA CMECTUTH Y HAAKAACE.

Tako je opopmmeHa KAaca Person ka0 HaAkAaca Employee i Student.

2. 1306eraaru ynorpeOy saimnrTuheHux nosa.
* Moaudukarop protected He IIpyka MHOTO 3aIIITUTE, U3 ABa PA3AOTA!

1. Moxke ce yBexk HAIIPaBUTH IIOTKAQCA HEKE KAACE U TUME
IPUCTYIIHUTH protected IPOMEH/SUBO].

2. Y IpOIpaMCKOM j€3HKY JaBa CBE KAACE Y UCTOM IAKETy UMaJy
IIPUCTYII protected ITO/oHMA, TAKO AA CE KAACAa MOYKE CMECTUTH Y
HICTH IaKeT ¥ THME OMOI'YhUTH IpUCTYII.

* Mebyrum, protected METOAE MOTY OMTH KOPHCHH 34 HA3HAYABAIHE A2
AATH METOA HHJ€ CIIPEMAH 32 OIIIITY YIIOTPEOY 1 Aa Tpeha Aa Oyae
peAedUHHICAH y TOTKAACAMA.
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[Ipenopyke 3a HacnehuBamwe (2)

3. Kopuctutu Hacaehupame 3a MoaeApame 0AHOCA “jecTte”.

* [Ilomekaa mporpamepu mpetepyjy y kopumihemy HacaehuBama.

[TpermocraBumMo Aa Ham Tpebajy paAHHIM IO YTOBOPY, Tj. KAaca Contractor.
PaAHUIIN ITOA YTOBOPOM CaAp/KE€ HMEHA U AATYM 3aIIOCACHA, AAH HE CAAPIKE ITAATY,
Beh ce mmaahajy mo cary.

Naxko nocroju n3a3os Aa ce kaaca CONtractor manpasu kao moAkKAaca Kaace
Employee xojoj je aoaaro mose hourlyWage, to ne 6u 6maa Aobpa uaeja jep ou
Tapa mpumepak kaace CONtractor caapkao u rmosmse 3a MAATY U ITO/oE 32 CATHHILY, A
TO O BOAHAO Y IIpOOAEME.

Hanme opnOC m3mehy eHTHTETa PAAHHK IIO YTOBOPY M 3AIIOCACHU HE IIPOAAZH TECT
“yecte”. PaAHUK 1O yrOBOpY HHUJ€ CHEIIN|aAaH CAYYaj 3AIIOCAECHOT.
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[lpenopyke 3a HacnehuBame (3)

4. He xopucrtutu HacaehuBame ceM YKOAMKO OHO MMA CMHCAQ
34 CBE METOAE KAAcCe U3 Koje ce HacAehyje.

[TpeTnoCTaBUMO A2 JKEAUMO AQ HAIIPABUMO KAacy 3a ripasauke Holiday.

Byayhu Aa je cBakm mpasHUK AAH, 2 A4 CY AAHU IIPUMEPIIN KAACE
GregorianCalendar, to moxemo kopuctutn Hacaehusarme.

class Holiday extends GregorianCalendar { . . . }

Ha mecpehy, cxymr mpasHuka Huje 3aTBOPEH y OAHOCY Ha HacAeheHe omepanuje.
Jeaam oa jaBuux metoaa kaace GregorianCalendar je meroa add.

MebyTtnm, 0Ba) METOA MOKE Ad IIPETBOPH IIPA3HUK Y HEPAAHHU AQH:
Holiday christmas;

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

Crora, y oBOM IIpuMepy HacAehuBame HIje aAeKBATHO.
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[Ipenopyke 3a HacnehuBamwe (4)

5. IIpyUANMKOM OPEBAZUAAKEEHA METOAD HE MEHATH OUEKUBAHO
IIOHAIAKHE T|. IOUITOBATH IIPUHIINII 3aMEHE.

[TpunIIUT 3aMeHE Ce IPUMERY|e U HA CHHTAKCY U HA IIOHAIIIAHE.,

[Tpy IpeBasSMAKEEHY METOAA CE HE CME HEPA3YMHO MEIHATH EbETOBO TIOHAIIIAIHE.
Ha ipumep, ako ce ,,monpasn® npobaem ca meropom add y kaacn Holiday raxo
Aa caaa add mpebarnyje ma caeachm pasnmk, Taaa GUBA HAPYITIEH TPUHITATI
3aMCHE.

Hamnme, cexkBeHIta 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);

TpebOa A2 IMa OYCKUBAHO IIOHAIIAE, Tj. Ad BpaTH 1, 6e3 003upa Aa AH je
npomensusa X tua GregorianCalendar uan Holiday.
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[lpenopyke 3a HacnehuBame (5)

6. Kopucrutu noaumopdmusam, a He HHQOpPMAIIH]€ O THUITY.

e Kaa roa ce mHambhe Ha KOA OOAMKA;

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

else if (x is of type 2)
action?2(x) ;

TpeOa pasMOTpUTH MOTIyhHOCT HOAUMOPdHU3MA.
* Aa Am actionl 1 action2 IpeACTaBAAJY 3aj€AHHYIKE KOHITEITe?

* AKO je OATOBOD A, T3] 3a]€AHIYKH KOHIIEIIT Tpeha A2 OyAe
METOA 32j€AHITUKE HAAKAACE HAT HHTepdejca.
* Jlorom ce jCAHOCTaBHO Tpe6a I103BaTH X.action(); ma Aa

MEXaHU3aM AUHAMUYKOT aKTUBUPAHha KOJU |€ UHXEPEHTAH
roaumopdusmy rtokpehe oarosapajyhy axmmyy.
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3axBanHuua

BeAnxku aAco Matepujasa KOJH j€ YK/AoYIEH Y OBY IIPE3CHTALIN]Y |€
IIPEY3ET U3 IIPE3CHTAI|E KOJY j€ paHHje (Y BPEME KaAa € OH
ApKa0 Kypc OOJeKTHO OPJEHTHCAHO IPOrPaAMUPAIbE) HAIIPABHIO

pod. Ap Ayrran Tormmh.

XBaaa tpod. Tormmmhy 11ITO €€ carAacmo ca yKAo>yIuBambeM TOT
MaTEpHjaAd § CAAAIIGY IIPE3EHTAIIN|I, KA0 U HAa IIOMOhHN KOjy MH
je IIPY’KHO TOKOM KOHITUIIITPAha U PEAAU3AIIH]E KypCa.



