Jlekuma 3.2

BbBeageHue KbM nporpamMmmpaHe c
KfilacoBe n 06ekTn B Java.

E. KpbcTeB, Yeod 8 lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2012
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OCHOBHU TeMM

OdeknapupaHe Ha Knac U cb3faBaHe Ha 006eKTu B Java

deknapupaHe Ha AaHHM Ha KNac ¢ ornen aeouHnpaHe Ha
cTaTyca Ha o0eKTUTe Ha Knaca

deknapupaHe Ha meToAu Ha Knac ¢ ornea aAedonHupaHe Ha
noBeaeHMeToO Ha OOeKTUTe Ha Krnaca

M3nbnHeHue Ha meTod Ha ODEeKT

Pa3nuka MexXxay npomMmeHnmmBuTe 3a AaHHU Ha Krac U
NOKasiIHuTe NpomMeHJsiInBn Ha MeTo[

N3non3BaHe Ha KOHCTPYKTOP 3a MHULMANU3npaHe JaHHUTE
Ha 00EeKT Npu cb3gaBaHETO My

Pa3nuka mexay npuMUTUBHU N pedrepeTHU TUNoBe AaHHU
O6o6ueHune

3apgaun

E. KpbcTeB, Y800 6 lNpoepamupaHemo, PMU, CY"Kn. Oxpuackn” 2012 <
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BbBenoeHue

KnacoBe, 06eKkTn, MeTOAU N MPOMEHSIMBU Ha O0EKT
(vHcTaHUMA Ha Knac)

HNeknapupaHe Ha Knac eauH MeToa U Cb3aBaHe Ha
OOEeKT OT Knac

[JeknapupaHe Ha MeToA C eAUH apryMeHT
lMpomMmeHNnBK Ha OGEKT, set MeTOAU U get MEeTOAM
NMpMUTUBHM faHHU U pedhepeHTHN TUNoBe AaHHU
UHuumnanusnpaHe Ha 06E€KTU C KOHCTPYKTOP
Uucna c nnaBawa 3anertas u tun double

CoidhtyepHoO uHXeHepcTBO: UaeHTUpMLUMpaHe Ha
KrnacoBe npuv nscneaBaHa Ha USUCKBaHUATA Ha
npobnema

O6o06ueHune
3agaum

E. KpbcTeB, Ye00 8 lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2012

<

>


http://www.uml.org/

3.1 BbBegeHue

KaacoBe

e IIpu nporpamupane Ha Java, OCHOBHOTO € JIa C€ HAIIMIIAT
neuHUIMHUTE 32 KJIACOBETE HA OTAEJHHUTE 00€KTH, KOUTO IIIe

H3rpakaaT nmporpamMara.

 Bcaka I[e(l)I/IHI/IIII/IH Ha KJIaC Kancy/jupa 1aHHUTEC NaHHUTC HA CBOUTC

00€KTH M TAXHOTO MOBEIACHHUE.

* Cieln KaTo KJIACHT € BeAHbXK € 1e(PUHUPAH, TOU CIIYKH KATO MATPHUIIA
WM A0JI0H 32 Ch31aBaHE HA OTACJHU 00€KTH WU T.HAP HHCTAHUUH

OT RJIaca

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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3.1 BbBegeHue

* Bceku kJac CbAbPika IB€ OCHOBHHU I'PYIIA OT €JICMCHTH

— IlpomMeHJIMBH- CJOYKAT 1a CbXPAHABAT JAHHM 32 TEKYIIOTO CHCTOSIHUE
(cmamyca) Ha 00eKTHTE IO OTAETHO (OAHHU HA 00eKm) WM 32 BCHYKHU
00eKkTH (cmamuyHnu 0anHu)

— Metoau- cjaysKar 1a peaju3upar onpe/ae/ieH0 NOBeJIeHUe HA BCEKH 00€eKT
MOOTAEJHO (Memoo Ha 0OeKm) NI HA BCHYKH 00€KTH KaTO ISJI0
(cTATUYHM METO/IH)

* 3a MoaeJMpaHe HA KJACHT, 0T KOWTO MPOM3X0K/1a 1a/IeH 00eKT TpsidBa 1a ce
HAMeEPH OTTOBOP HA CJIeTHUTE BHIIPOCH .

1. KakBa poJisi e H3bJIHABA 00€KTa B IporpamMara”?
2. KakBu 1aHHM onpeaessiT TEKYIOTO ChbCTOSTHUE HA 00eKTa?

3. KakBo noBeeHue TpsidBa 1a peajqusupa 06ekTa crL00pa3Ho JaHHUTE,
ONMUCBAIIM TEKYNIOTO MY ChHCTOSIHUE?

4. KakBa 4acT OT oBe/IeHNeTO HA 00eKTa MOsKe /12 € JOCTHITHO 32
choOIIeHus (1M0JI3BaHe) OT CTPAHA HA APYrH 00eKTH?

5. KakBa 4yacT oT moBe/ieHHeTO Ha 00eKTa TPAOBA /1A ce CKpHUe M J1a e
HEJOCTBITHO 32 IPYyrd 00eKTH?

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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3.1 BbBegeHue

class Light - MeTOOU 3a KNnac OcBeTneHue

Twpe Name Light
or )
off( )
Interface brighten()
dimi()

E. KpbcTteB, Yg00 e lNpoepamupaHemo, PMU,

CY”Kn. Oxpngcku” 2012
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3.1 BbBegeHue

class Circle - JaHHWM 3a KNac Circle

Circle

el

is instance of...

| int diameter

| int xPosition

| int yPosition

| String color

| boolean isVisible

\

circle 1: Circle

diameter 50
xPosition
yPosition 30
color

isVisible true

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012

v\

is instance of...

\

AY

circle 2: Circle

diameter 30

xPosition 230
yPosition 75

color red"

isVisible true

<
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3.1 BbBegeHue

Bcekn Knac ce gedpuHnpa, Ypes copc Koj
Ha Java (Java code) 1 onmcBa efieMeHTUTe
Ha Ks1iaca (npomMeHamsu fields u metoamn).

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 4 )


http://www.uml.org/

3.2 KnacoBe, 00eKkTu, metoam u
NPOMEHSIMBU HA OD0EeKT

* M3nbjHeHHeTO HA Java mporpaMa KaTo ynpaBJ/ieHHe Ha JieKa KoJia

 IIppBO HAKOM TpsiOBa Ja € MOJEIHUpa U MOCJIE KOHCTpYHUpa KojaTa T.€
HAKOU € Hammcalnl class Car U 1ocie cb3fal 00ekT Car

« Camo cpejacTBaTa 3a ynpanJieHHe HAa K0J1aTa ca J0CTHIIHU 32 modbopa
T.€ CaMO YacT OT METOAMUTE PeaaIu3upaliy IIoBeICHUETO Ha 00eKT Car ca

HOCTHITHM 0 APYIUTE 00€KTH B IporpamMara

* YnpaBileHHETO HA K0JIaTa H3MCKBA ChC CPeACTBATA 3a yIpPaBJIeHHE T.C.
M3npanrade Ha ChOOIICHUSA- messages A0 METOJIUTE pealli3upaliu
OBEJICHUETO HA 00eKT Car (method call)

e TekymoTo cChCTOSIHNE HA KOJIATA Cce ONMpeaesas OT JaHHU, KOUTO ce
NMPOMEHSIT OT CpeJCcTBATA 3a YNpaBJieHHe- TOBA ¢a T. HaP. TaHHH
(moJieTa, mpoMeHJIMBH) HA 00eKkTa. (Instance variables)

* TekymoTo ChbCTOSIHME HA KOJIATA MOKeE /Ia ce IPOMEHS caMo OT
CpeacTBaTa 3a ynpaBJjieHHe HAa K0JIaTa- T.€. JaAHHUTE Ha 00EKT Car

Morar Jia €c€ IPOMCHAT CaMO OT MECTOAUTE Ha TO3H 00eKT

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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3.2 KnacoBe, 00eKkTu, metoam u
NPOMEHSIMBU HA OD0EeKT

* Bceku 00eKT ChABPIKA IHO WM MOBeYe MmoJIeTa
HA JaHHHU
— Hapwmuar ce instance variables

— Te npuHanekaT Ha BCEKH 00€KT OT MOMEHTA HA
Ch31aBAHETO MY M MOI'aT /1a c€ IPOMEHSAT €JIMHCTBCHO OT
METOJU HA ChIIUS TO3H 00EKT

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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3.2 KnacoBe, 06ekTn, metoam u
NMPOMEHNUBU HA O0EKT

CaeaBaTr npuMepHu, 10nbJaBamu nocjaeaosareano class GradeBook
C HOBH €JIEMEHTH 32 JeMOHCTPHPaHe OCHOBHH KOHIENIIHU B
ne(pMHUPAHETO HA KJacoBe ¢ Java

. IIbpBu_npumep, nepunupame class GradeBook C €IUH METO],
KOWTO U3BEk]1a welcome choOlIeHUE NP U3bIHEHUETO My. [locie
JEMOHCTPHpPAME KaK CE€ Ch37aBa O0EKT OT TO3M KJIAC U U3II'bIHSIBAME
TO3U METOJ, 3a Jla u3Bejic welcome chOoOIIeHHE .

. BTopu npuMep, J0ITbJBA ITbPBHUS, TO3BOISBAMKHA METO/Ia J1a MOJIyYU
32 apryMeHT ¥Me—-Ha-KypC U U3BEeKIaHe Ha TOBA UME KaTO 4acT OT
welcome ChOOIIEHUETO.

«  Tpern mpuMep Mokas3pa Kak Jia BKJIIOYUM MMe —Ha-KyPC KaTo
naHHa(ITPOMEHJINBA, TT0JIe) Ha GradeBook 00€KT , a ChIIO U KaK J1a
M3M0JI3BaME METO/IM 34 3a/IaBaHE HA HOBA CTOMHOCT 34 MMe—-Ha-KypC
Y JIa IOJIy4YUM TEKYIIaTa CTOMHOCT HA MMe—-Ha-KypPC

* UYerBnprH HNpUMeEp IEMOHCTPHpA KaK J1a HHULHAIU3UPAME
naHHa(TIPOMEHJTNBA, 10Jie) Ha GradeBook Object mpu ch3maBaHe HA
00€KTa MOCPEICTBOM KOHCTPYKTOpa Ha class GradeBook

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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3.3 eknapupaHe Ha Knac c eauH metoAa
U Cb3OaBaHe Ha O0eKT OT Krnac

e lexiapanuMaATa HA BCEKH KJIAC 3aM04YBA C KJIHYOBHUTE
AyMHU public class u TpsadBa aa ce 3anuile BbB

(pails1 CbC CHIIOTO MME, MO KOETO ¢ Je(pMHUpPaH
KJI1aca, CJISABAHO OT OKOHYAHUETO . java 3a uMe Ha

pan.
public class Car

{
o type . private int price;
access modifier variable name private float speed;

X //// private String plate;

private int price;
//OponyckaMe OCTAaHAaJoTo. ..

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 4 )
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3.3 eknapupaHe Ha Knac c eauH metoAa
U Cb3OaBaHe Ha O0eKT OT Krnac

 PasriexxaamMe nporpama, ¢bCTOfIIIA Ce OT ABA
KJjaca GradeBook (macuBeH KJiac)

GradeBookTest (aKTHBEH KJiac)

*class GradeBookTest e craprupa
N3NbLJHEHHETO, 1I1e Ch3Aaae 00eKT OT class
GradeBook u 11e M3NPAaTu “crobienne” 10

MeTO/ OT TO3HM KJIAC 32 M3NbJIHEHHE HA
onpeaeseHo aencrBue (u3zeexcoa welcome

mekcm na Cmanoapmen u3xoo)

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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class GradeBook

JlexaapupaH B otaelieH ¢ails1 ¢ ume GradeBook. java

Mopeaupa o00ekT /[neenuk na Kypc (C kaxkeu oannu u memoou ouxme
mooenupanu Kiuaca /[nesnux na Kypc ? 3auio moesa e nacueen kinac?)

Tps6Ba 1a € 00110 TOCTHhIIEH— KJIKY0BA AyMa public ce U3M0JI3Ba
kaTo moaudukaTop Ha gocThbn (access modifier)

JlekJapanuaTa HA BCEKH KJIAC BKJIIOYBA.

— moaudukaTop Ha 1ocThn (access modifier)
— KuawuoBara nyma class

— JIBo¥MKa ckoOM - JisiBa U AsicCHA (pUTypHA CK0O0A

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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// Fig. 3.1: GradeBook.java

// Class declaration with one method.

public class GradeBook

{

15

GradeBook.java

// display a welcome message to the GradeBook us¢

N3Bexaa pen ot tekect Ha CTaHAapTEH U3XO0

public void displayMessage()

{
System.out.println( "welcome to the Grade Book!™ );

© 00 N o o b~ W N P

=
o

} // end method displayMessage
11
12 } // end class GradeBook

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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Memonm Ha class GradeBook

6 // display a welcome message to the GradeBook user

7 public void displayMessage ()

8 {

9 System.out.println( "Welcome to the Grade Book!" );
1

1

0 } // end method displayMessage
1

—U3no0s3Ba KJII04Y0Ba AyMa public 3a A1a YyKaxe, Y€ TO3H MEeTOo] €
001110 10CTBIICH

—H3mo/3Ba KJIIOUOBa AymMa void 3a 1a yKaKe, 4e TO3U METO/I He
BPBIIA JAHHHU KATO Pe3yJTaT OT U3NbJIHEHUETO CU

—3araaBuero Ha MmeToa (method header) ce Hapuya cbBBKYIMHOCTTA
oT MoaAu(pHKATOPHT 3a AocThH (access modifier), TumbT Ha
BpbIIaHUTE JaHHHU (return type), uMeTo Ha MeTOAA M ABOHKATa
GurypHu ckodu (JisiBa U AsiCHA) Je(PUHUPAIIM THAJIOTO HA METOAA

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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ObwuyanHa rpelwka npv nporpamupaHe 3.1

e leknapanusiTa Ha MoBeYe OT eAUH public
class B cous (paiisi JaBa rpemika npu
KOMITHJIAIHSI.

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 4 )
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class GradeBookTest

e Ci1y:KM 3a cTAapTHpPaHe Ha Java NMPpUHJI0KEHHETO

ChAbpkKA public static void main () merona

Cch3/1aBa 00eKTUTE HA IporpaMarTa u cTapTupa
B3aUMOJAEICTBHETO MOMEXKAY UM

Cch3/1aBa 00eKTUTE HA MIporpaMara u cTapTupa
B3aUMOJAEICTBHETO MOMEXKAY UM

class GradeBookTest e npuMep 32 aKTUBEH KJiac

Besako Java mpuiioxkeHue TpsiOBa Ja MMA €IMH TAKbB
KJIAC TAKOBA NpeJIHAZHAYEHHE

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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class GradeBookTest

*Java € pa3mmpsieM e3MK

— IIporpamucTuTe MOraT Ja Chb31aBaT CBOM KJIACOBE B
IONMbJHEHHE KBbM BeUe Ch31aJeHUTe 0N0JINO0TEeKHA

 U3pa3 3a ch31aBaHe HA 00EKT OT KJIAC

— H3nog3Ba KiIw4oBara [ymMma new

— CieaBaHo OT MMETO HA KJIACA U KPbIJHM CKOOH

 U3BHMKBaHe HA METO/I HA 00€KT

— M3moJi3Ba ce o3HaueHNeTo mMeHaO6ekT . mMeHaMeroxn ()
— 3aBbpHIBa ¢ TOUYKA U 3ameTas

— O0ekTa TpsAOBA 1a € Ch3Aa/IeH, 32 1a MOKe /1a Ce U3BUKA
METOJ OT TO3HU 00€eKT!

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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11
12
13
14
15
16

// Fig. 3.2: GradeBookTest.java

// Create a GradeBook object and call its displayMessage method.

public class GradeBookTest

{

// main method begins program execution
public static void main( String args[] )

{

// create a GradeBook object and assign it

GradeBook myGradeBook = new GradeBook();

// call myGradeBook's displayMessage method

GradeBookTest.java

Cw3naBa ooekt ot class GradeBook

U TTyQT AUTDUURN

20

Mssuxsa meron displayMessage na oGexr

myGradeBook.displayMessage() ; «—
} // end main

} // end class GradeBookTest

GradeBook

welcome to the Grade Book!

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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KomnunupaHe Ha npunoXxeHume ¢ MHOro
knacoee Ha Command prompt window

¢ EI[HOBpeMeHHO KOMIIMJINPAHEC HA MOBCYC OT CANH

KJI1acC
— M3nminere BCHYKH . Java (aiijioBe Ha KOMAHIHUA e,
pa3ae/ieHu ¢ MPa3eH CUMBOJI

javac ClassOne. java ClassTwo. java
ClassThree. java

— HsnogasBanre *. java ja KOMINWinpare BCHUKU . java
(daijioBe B 1ajJeHATA TUPEKTOPUA

javac *.java

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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UML Class gunarpama 3a Class GradeBook

« UML kuac nuarpamMu- npaBobI'bJIHUIM,
pas3jie/ieHM BEPTHKAJIHO HA TPH YaCTH
— T'opHaTa yacT chabpKa HMETO HA KJIaca

— CpeaHara 4acT CbAbPKA JAHHUTE HA KJIaca UJIM T. HAP.
instance variables

— JIOJIHaTa JacCT CbAbpPsKa OIIMCAaHHUEC HA UMCHATA U THUIIA
JAHHU 34 BCCKUA ME€TOA HA RJIacCa

e TLmroc 3HaKk o3Ha4yaBa Pub11C MBeToa WM KaHHA

« Munyc 3HaK o3Ha4aBa Private merox wiu 1anna

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 4 )
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GradeBook

+ displaviessage( )

| UML class gmarpama, nokasBala, Ye class GradeBook uma

public void displayMessage () MeToA.

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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3.4 [leknapupaHe Ha MeTopA, U3non3BaLy
aprymeHT

* ApryMeHTH HA MEeTOIH

— IIpenaBar JONbJIHUATETHA HHPOPMALIMA HA METO/
(popmannu apzymenmu)- 4act oT 3arjiaBueTo HA MeTOa

— IlogaBar ce npy M3NIbJIHEHHETO HA METO/ U3I10JI3BAIIL
AapryMeHTH (peainu apzymenmu)- peaJHuTe CTOHHOCTH,
MpeIaBaHy HA METOJA NPHU U3IIbJIHEHUETO MY

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012

<

24

>


http://www.uml.org/

// Fig. 3.4: GradeBook.java

// Class declaration with a method that has a parameter.

public class GradeBook

// display a welcome message to the GradeBook user

public void displayMessage( String cQg£§gggmg_2___________—___

1

2

3

4

5 {
6

7

8 {
9

System.out.printf( "welcome to the grade book for\n%s!\n",

10 courseName );
11 } // end method displaymes .
N3nbiaHenue Ha meton printf () karo

12

13 } // end class GradeBook 3aprintf ()

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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dopmasieH aprymMeHT 3a
displayMessage ()
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3.4 [leknapupaHe Ha MeTopA, U3non3BaLy
aprymeHT

e Metonqu HAa 0beKTU or class Scanner

nextLine () npouyuTa ciaeasBamua pea or CranaapreH
BXoJ Kato String

next () mpouura cjeaBaiara ayma (pasjaejaure € npa3eH
cuMBo.J1) oT CTaHZapTeH BXoa KaTo String

nextInt () nmpouura ciaeaBamara gyma (pasaejaure’a e
nmpaseH cuMBoOJI) 0T CTaHIapTEeH BX0J KATO A0 YHUCI0

nextDouble () npoyura ciaeaBamara ayma (pasaejaure
e npa3zeH cuMBOJI) 0T CTaHJaApPTEeH BXOJ KAaTO YHCJIO C
IJIaBalIA 3a1eTasA ¢ IBOMHA TOYHOCT

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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10
11
12
13
14
15
16
17
18
19
20
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22
23
24
25
26
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// Fig. 3.5: GradeBookTest.java

// Create GradeBook object and pass a String to
// 1ts displayMessage method.

import java.util.Scanner; // program uses Scanner

public class GradeBookTest

{

// main method begins program execution
public static void main( String args[] )

{

27

GradeBookTest.java

// create Scanner to obtain input from command window

Scanner input = new Scanner( System.in );

// create a GradeBook object and assign it to my(

GradeBook myGradeBook = new GradeBook();

// prompt for and input course n
System.out.printin( "Pleas

System.out.printin(Q); // outputs a blank

// call myGradeBook's displ Ssage method

// and pass nameOfCou as an argument

myGradeBook.displayMessage( nameOfCourse );
} // end main

} // end class GradeBookTest

M3mpaugBa Meroq hextLine na
IpOYETE LTINS BbBEAEH PEJ

hter the course namg
String nameOfCourse = input.nextLine(); // read 2

N3nbnHsea metoa displayMessagec

€IUH ApTYMEHT

Please enter the course name: ]
CS101 Introduction to Java Programming

welcome to the grade book for ]
CS101 Introduction to Java Programming!

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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Software Engineering cdaktu 3.1

* OOMKHOBEHO, 00€KTH Ce Cbh31aBaT ¢
KJK4Y0BaTa AymMa new. KoHCTAaHTHUTE
(HapM4YaHHU olue- iumepanu) OT TNl String
ce MPeACTABST B /IBOMHU KABMYKHN KATO
HanpuMmep "hello". String KOHCTAHTHUTE
pedepeHIIUN KbM String 00€KTH, KOMTO
HesIBHO Ce Cbh31aBaT 0T KOMIIMJIATOPA HA
Java.

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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ObwuyanHa rpelika npv nporpamumpaHe 3.2

e I'pemika npu KoMnuJIamus €, KOraTto B TAJ10TO Ha
METO0/a MMA NPOMEHJIMBA ChC CHINOTO MMe, KAKTO
HSIKOM OT apryMeHTHTe HA MeTOAAa B Herosara
nepUHUIUAA.

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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Ouwe 3a aprymMmeHT Ha mMeToaMm ...

 CHCBKBT ¢ AaPrYMEHTH HA ¢IMH METO/I 3a/1aBa HEroOBUA “nojnuc”

(method signature). Xapakrepu3supa ce ¢
— Dbpoi Ha aprymeHTHTE

— IlopeaHoCT HA THIIOBETE HA APTYMEHTHUTE
e JIBa MeTO/a ca pa3JIMYHU, AKO UMAT

— Pa3au4yHo nme
— EaHakBo umMe, HO pa3jn4deH “nmoanuc”

Hanpumep, MmeToaure
public void  test() {}
public int test() {}
ca eqHAKBH (umam eOHaKeo ume u eOHaK®v8 “noonuc’), a MeTOAUTE
public void testA (String name) {}
public int testA() {}

ca pasIM4YHU- UMam eOHAKE0 ume, Ho umam paziuuen “noonuc”

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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ObwuyanHa rpelika npv nporpamumpaHe 3.2

e I'pemnka npu KOMIIMJIAIMA €, KOTaTO B €IUH
KJIAC MMA /IBA € No0BeYe eIHAKBU MEeTO/a T.e.
B THJIOTO HA BCEKH KJIac TpAOBA /12 uMa camMo
pa3JIn4YHU METO/IH.

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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ObwuyanHa rpelwika npv nporpamumpaHe 3.3

e I'pemika nNp¥ KOMIUJIAUSA Ce U31aBA BUHATH KOraTo
OpoOSAIT HA peaJIHUTE API'YMEHTH € pa3Jjiu4eH oT Opost
HA GopMAaJIHUTE APTYMEHTH UJIU PEAJTHUTE
APryMEHTH HA CbOTBETCTBAT IO TUII U MOPEAHOCT HA
CUCHKA 0T GOPMAJIHHA APIYMEHTH, ¢ KOWTO €
nepUuHUPAH METOAA.

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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34

UML Class guarpama 3a class GradeBook

« UML class diagram 3a class GradeBook

— I'padpuuHo npeacraBsiHe 3a JaHHUTE U METOAUTE HA KJIACA

— B cayuas class GradeBook uma camo exun public meron
(03Ha4YeH ¢ +) KOMTO € H300pa3eH ¢C HMETO H CIHCHhKA C
ApPryMeHTH

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 4 )
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GradeBook

+ displaviiessage( courseName : String )

Fig. 3.6 | UML class auarpama yka3Bauwa, 4e class GradeBook nma eguH

displayMessage meTopn ¢ aprymMmeHT courseName ot tun String.
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benexkun BbLpXy import geknapauuuTre

 java.lang ce uMIOpTHPa HesIBHO BbB BCEKM KJac Ha Java
« Bbubamorexa mo moapazoupane (default package)
— Cobabp:xka Bcuukn Class gaiisioBe B TeKkymara 1upeKTopusi

— Ts cbio ce uMmopTHpa HesABHO B SOUrce code Ha Bceku Java daiia
HAMHPAII ce¢ B TEKYIATAa TUPEKTOPUS

Hanpumep, ako ¢gaiiioBere Circle. javau DrawTest. java ca B eJHa U
ChIIA JTUPEKTOpHS, TO class DrawTest Mo:ke 1a U3noJ3Ba class
Circle 0e3 1a MMa HY:KAa oT ImMport gexkaapamus 3a class Circle,
noHe:xxe DrawTest. java ce HAMHPA B ChHIIATA JUPEKTOPHUS C

Circle. java.Cbumoro ce oTHacs 3a class GradeBook wu class
GradeBookTest

e import3aMecTBa HEOOXOAMMOCTA OT U3MOJI3BAHE HA UMETO HA ChbOTBETHATA
OubIMoTEeKA NMpea MMETO HA KJIACA- HANBIHO ONPE0eIeHo ume Ha K1ac

 Hanpumep, ako He uznoJzBare npea A1euHUIMATA HA JaI€H KJAC
import java.util.Scanner;,
TO BbTPeE B JePUHUIMUSATA HA KJIAaC TPSAOBA /1a nuiieTe BCEKU IbT
java.util.Scanner // npuMep Ba nanviano onpedeneno ume Ha Kiac
KOraTo MCKaTe 3a M3M0JI3BaTe Kjac Scanner
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Software Engineering dakt 3.2

e Java KoMINmWIaTopbT He N3UCKBA import
AexkJapanuu B Java source ¢gaiia, ako
HABCAKB/E e U3I0J3BA HANDIHO
onpeoeneHomo ume 3a Kijaaca (npea UMeTo Ha
KJIaca CTOM UMeTO Ha OM0/JIM0TeKaTa, KbM
KOSITO NPUHAJIKU KJIaca).

* Bce mak no- yi1o0Ho e aa ce uz0erte
U3I0JI3BAHETO HANDBIHO ONPEOE/IEHOMO UMe
3a KJIaca KaTo Ce HANMIIAT CbOTBETHHUTE
import leKJapanuu npeau [e(puHUIMATA HA
KJaca.
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3.5 laHHU Ha Knac, set mMeToOMU U get
MeToOMU

e JlokaJTHM MPOMEH/IUBU

— JlekjiapvMpaHu B THJI0TO HA METOAA
— BrJoYBaT aprymMeHTHTE HA METOA
— JIOCTBIIHM ca €IMHCTBEHO B TSIJIOTO HA METOAa

° I[aHHI/ITe, Oemapupanu 6 msa;iomo Ha KJjiaca u U36ovH
Memooume my
— Hapwuuar ce dannu, npomenaueu, ampudymu Ha Kjiac
— JloCTHIIHU ca BbB BCEKH €MH 0T METOJAUTE HA Kjaca

— JlekJapupaT ce HaeJHO B HAYAJOTO HA TSLUI0TO Ha KJaca (npedu
BCUYKU MemOOU), A He PA3XBbPJISTHUA MEK/y METOAUTE HA KJiaca

— Bcekn 00eKT 0T Kj1aca mojy4aBa oTAeJHO Konue (MHCTAHIUS) OT
JAHHHUTE HA KJIaca (B cJIy4yal, Ye CbOTBETHATA IaHHATA He e 0011a 3a
BCHYKH 00€KTH)
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MoaoudumnkaTtopu 3a 4OCTHN
publicW private

e private KJIKOY0Ba AyMa

O3HauyaBa JJaHHA WM METOJ € JI0CTHIIHA eIMHCTBEHO B TSJIOTO HA CBOSI
KJIac Ha HepuHUI A

Bunaru aexijiapupaire KJiac JaHHUTE KaTo private

peanusupa data hiding (ckpuBane Ha nHoOpMAaIUsi) U TAPAHTHPA
KOHTPOJIUPAH J0CTHII 10 JAHHUTE M METO/INTEe HA KJjaca, pecil.
NPABUTIHO Pealu3upane Ha NoeeoeHUuemo Ha oDeKmume om mo3u Kiac-
KaKeo Ou ce noyuuno, ako 0aHHuUme Ha Kaac uiu od0ekm ca c60000HU 3a
npou3zeoyina npomana? /la cu cnomHum, ue 6CUUKU Memoou Ha K1ac ca
3aeucumu om OaHHUmMe Ha Kiacd.

e public KJKHYO0Ba IyMa

O3HavyaBa JaHHA WJIH METO/I, KOSITO € 0010 T0CTHITHA 32 BCUUKH
00€KTH U KJIACOBE B M3IIbJHABAHATA MporpaMa

B pamkuTe HA mo3u kypc HUKOI'A He nexapupanTe Kjac J1aHHA
public

Bunaru nexknapupanre set m get wmeroaure KaTo publi C

KiacoBere cbiio TpsidBa aa ca public

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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Software Engineering dakt 3.3

* [Inmere cboTBEeTHUA MOAU(PUKATOP 32 TOCTHII 10
BCEKH METO/ U KJIaC JJaHHA.

e Ilo npaBuJi0, KJ1ac JaHHUTEe BUHATH TPSAOBa Ja ca
private, a MeTOAUTE OOMKHOBEHO public.

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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Return type Ha MmeTon

* - TUIl HA OaHHUMeE BPDUIAHU KAMO Pe3yimam om
paoomama Ha memooa

- I[elc.ﬂapnpa C€ B 3arJ1IaBHE€TO HaA ME€TOAA

- MWM3noua3Ba komaHaara return, cjielBaHa OT IPOMEHJINBA
WJIM KOHCTAHTA OT ChiudA return type

- Return type e void, koraro MeToabT HAMA 34
NpeIHa3HAYeHUE HA BPbIIA JAHHHU

public void insertMoney (int amount) public int insertMoney (int amount)

{ {
balance = balance + amount: balance = balance + amount;
} // no return type return balance;

} // with return type

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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42

3.5 ....... set MeTOAM

* Metoau 3a mpomana(mutator methods)

BoasiT 10 npoMsiHa B CTOMHOCTTA HA KJIAC JaHHA- PeCIl. CTaTyca HA 00eKTa

Cayxar 1a 3a1a1aT HOBA TEKyIIATA CTOMHOCT HA €IHA UJIM MOBeYe KJac
JTAHHHU OT APYrH 00€KTH, HA KOUTO € TMO3BOJIEHO TAKOBA IelCTBHE

3aIbJKHUTEIIHO e MPOBEPSIBA BAJUTHOCTTA HA HOBATA CTOMHOCT
Peryjupar KoM M KaK MOKe /1a IPOMEHS JaHHUTE HA KJiaca

 Hapuuar ce omie set meroau

3aabJKMTETHO MMETO ChAbpika npepuke set, cjeaBaHO OT NMETO HA
KJIAC JJAHHA, 32 YUSATO CTOMHOCT 1€ ce MPOMEeHsI C MeTO0/Ia KAaTO MbpBaTa
OyKBa B MMeTO Ha KJIaC JJAaHHATA ce CMEHA ¢ IJIaBHA

ITo mpaBHII0 KJIac JaHHNUTE TPAOBaA /1a ca HeocThIHN (private) 3a gpyru
00eKTH

Kuac nanna tpsioBa 1a ce npoMeHsi eIMHCTBEHO, Ype3 CbOTBETEH set MeToJ

IMpumep:
private String courseName; // kKjac gpaHHa
public void setCourseName (String newCourse){ // set meronm 5a courseName

if (newCourse != null) // validate!
courseName = newCourse;

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 4 )
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3.5.... set meToau (Mutator methods)

Set MemoO 3a Kkn1ac daHHama

private int price;

visibility modifier return type

\ / method name
/ parameter

public void setPrice(int newPriceY//’
{

if ( newPrice >= 0) // wvalidation
price = newPrice;

} N\

field being mutated assignment statement

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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3.5 ....... get MeTOOM

« Metoau 3a gocTbn (accessor methods)

— He BoasAT 10 NpoMsiHA B CTOMHOCTTA HA KJIAC JaHHaA- pecn. CTtaryca Ha
00eKTa

— Cuay:kar aa najgat uHdopManus 3a TeKylaTa CTONHOCT HA eIHA UJIH NoBeYe
KJIAC IAHHM, 32 KOUTO JPYIrUTe 00€KTHU € MO3BOJICHO 1A Y3HAAT

— Peryaupar xocrbma 10 JaHHUATE HA KJaca

— /Jla npexocraBdar B moaXoasaul GopMaT CTOMHOCT HA €THA WJIM IIOBeYe KJIac
NAHHU

 Hapwuuar ce omie get meroamn

— 3aabJUKUTEHO MMETO ChAbPiKa NpepuKc get, cilaeaBaHO OT MMETO HA
KJIAC JIAHHA, 32 YUATO CTOMHOCT IIIe ce 1aBa HHGopMalus ¢ MeTOAa KaTo
mbpBaTa 0yKBa B MMETO HA KJIacC JaHHATA ce CMEHs ¢ IJIaBHA 3a APpYIrd

00eKTH
— Kuac n1anHa ce npaBH 10CThIIHA Ype3 NeuHNPaHe HA CHOTBETEH get
METO/
IMpumep:
private String courseName, // kjmac gpaHHa

public String getCourseName(){ // get meronm 53a courseName
return courseName,

}

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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3.5.... get Mmetoau (Accessor methods)

Get MemoO 3a Ks1ac OaHHama

private int price;

return type
visibility modifier / method name

\ parameter list

ublic int getPrice () (empty)

return price; -« return statement

\ start and end of method body (block)

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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1 // Fig. 3.7: GradeBook.java 46
2 // GradeBook class that contains a courseName instance variable

3 // and methods to set and get 1its value.

4 -
5 public class GradeBook Kiac manHa courseName radeBook.java
6 { /

7 private String courséName; // course name for this GradeBook

8

9 // method to set the course name

i(l) ::)ubhc void setCourseName( String name ) set metox 3a courseName

12 courseName = name; // store the course name

13 } // end method setCourseName

14

15 // method to retrieve the course name

is ‘{’”bhc stringgetcqurseName® | get merox 3a courseName

18 return courseName;

19 } // end method getCourseName

20

21 // display a welcome message to the GradeBook user

22 public void displayMessage()

23 {

24 // this statement calls getCourseName to get the

25 // name of the course this GradeBook represents

26 System.out.printf( "welcome to the grade book for\n%s!\n",

27 getCourseName() );

28 } // end method displayMessage M3BuKkBaHe Ha get METOR

29

30 } // end class GradeBook
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[MpaBuna 3a poopo nporpamupaHe 3.1

* [lo mpaBuJio TaHHHUTE HA KJIaca ce
AEKJAPUPAT B HAYAJ0TO HA TAJI0TO HA KJIaca
npead MeTOAUTE.

e HenponycTtumo e qekjgapanusaTa Ha JaHHUATE 1A
¢ pPasxXBbPJSHA MEKAY AEKJIapanuuTe HA
METO/UTE.
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[MpaBuna 3a podopo nporpammpaHe 3.2

e OcraBsiiTe 10 ¢IVH MPa3eH pe MeKIY
ne(pUHUIUUATE HA METOJAMTE 32 MPUAABAHE HA 110-
A00pa YMTAEeMOCT HA NIPOrpaMHUTe.
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class GradeBookTest memMoHcTpupa

noBeaeHMeToO Ha 00eKTM oT class
GradeBook

 Cb31aBa 00eKT myGradeBook ot class GradeBook

 JleMOHCTpHpPA NOBEJEHUETO HA TAKA MOJYYEeHHUS 00€KT,

ype3 U3IIbJIHEHHE HA METOAUTE HA TO3H 00€KT, JOCTHIIHH
3a class GradeBookTest

— PasneuyarBa TeKymiara CTOMHOCT HA KJIAC JaHHATA
courseName ua ooexra myGradeBook, upes get
MeToaa

— PedepenTnn nannu ca null no nogpazoupane

— IIpouuta HOBa cTOlHOCT 32 courseName or CranaapreH
BXO/ U MPUCBoOsiBa HAa courseName upes set wmMeTOAad

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <

49

>


http://www.uml.org/

© 0 N O 0o B WN P

e e e R o =
© 0 N OO U~ WNBRFE O

// Fig. 3.8: GradeBookTest.java
// Create and manipulate a GradeBook object.
import java.util.Scanner; // program uses Scanner

public class GradeBookTest
{
// main method begins program execution
public static void main( String args[] )
{
// create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );

// create a GradeBook object and assign it to myGradeBook
GradeBook myGradeBook = new GradeBook();

// display initial value of courseName
System.out.printf( "Initial course name is: %s\n\n",

myGradeBook.getCourseName() ); T get METOA 33

courseName

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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20 // prompt for and read course name 51

21 System.out.printin( "Please enter the course name:" );

22 String theName = input.nextLine(); // read a Tline of text

23 el T e T s e A W3msaHsBa Set merona 3a
24 System.out.printin(); // outputs a blank 1ine courseName

25

26 // display welcome message after specifying course name

27 myGradeBook.displayMessage(); ;

N — MsnenusBa displayMessage
29

30 } // end class GradeBookTest

Initial course name is: null

Please enter the course name: _
CS101 Introduction to Java Programming

welcome to the grade book for )
CS101 Introduction to Java Programming!

GradeBookTest.java
(2 of 2)
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UML Class gunarpama 3a class
GradeBook

e JIaHHH HA KJaca

— OnucaHu B cpeHATA YaCT

— MMeTo HA 1aHHATACJEIBAHO OT AB€ TOUKH U THIIA
HA JaHHATA

« Return type na meroa

— YKa3Ba ce cJje HMeTO Ha MeT0/a C JABe TOYKHU,
CJICABAHO OT THIIA HA JAHHUTC, BPbIIAHHA OT METO/1a

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2012 <
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Fig. 3.9 | UML class auarpama 3a class GradeBook.

E. KpbcTeB, Y800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuackun” 2012

53



http://www.uml.org/

CpaBHeHMe mexay NPUMUTUBHU U
pedepeHTHU TUNnoBe AaHHWU

 Tunmose nannu B Java- gcaka npomeniuea ume onpeoeieH mun

— IIPUMHUTHUBHHU

e boolean, byte, char, short, int, long, float, double

 MHuuuaam3upar ce ¢ KOHKpPeTHa CTOMHOCT 10 Moapa3oupaHe
boolean > false

Bceuuku ocTaHa M B3UMAT YHCJIEHO NnpeaAcCraBsiHeC HA HyJI1a

— pedepeHTHH (MM HEeRPUMUMUBHU THIIOBE)

* Pedepenuun KbM 00€KTH HA KJIACOBE
* IToayuaBart cToiiHocT null mo nmoapazoupane (pegeperyus kom ~"Hukwvoe”)

* He Morar Jia €€ u3moJja3Batr npeam aa ¢€¢ HHUIHAJIU3upaT Ha 00€KT OT HadCH
KJ1ac

* Ilo3BoasiIBAaT M3BHUKBaHe HA METOJAM HA 00eKT

IIpuMmep. myGradeBook . setCourseName (theName) ;

54
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Software Engineering dakT 3.4

* TUBT HA MPOMEHJIUBATA, U3II0JI3BAH NIPU HEUMHATA
nexJjapanus (T.e., int, double WJIM GradeBook)
YKa3Ba AaJI4 NPOMEHJIMBATA U OT NIPUMUTHBEH WU
pedepeHTeH TUIl. AKO TUIILT HA IPOMEH/IMBATA HE €
HAKOU OT MU30pOEeHUTE NIPUMUTUBHU TUIIOBE- TO TS €
ot pedepenren Tun. Hanpumep,

Account accountl ;

IToka3Ba, 4ye accountl e pedepeHUMA KbM 00€KT OT
KJIAC Account.
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3.7 WHuMumanun3upaHe Ha o0eKTu ¢
KOHCTPYKTOpPU

* KoHcTpyKTOpHM

Cnenuaju3upaHd MeTO/IHU 32 Ch3/IaBaHe HA 00€KT OT KJIac

Jledunupar ce ¢ 2a0COJHTHO CHIOTO MME KATO KJIACA, HA
KOTI0TO NMPUHALJIEKAT

Hsamat return type m He moske 1a u3roJi3BaT KOMaH/IaTa
return

Hau- yecrto ce nepunupar karo public

Java u3ucKkBa M3n0J3BaHe HA KOHCTPYKTOP 32 BCEKH KJIac

M3BUKBAT ce KOraTo KJIKNY0BATA IyMa new e MocjeIBaHa
OT MMe HA KJIAC U IBOMKA KPbIJIM CKOOKH(0TBAPAA U
3aTBapAIIA)

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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3.7 WHuMumanun3upaHe Ha o0eKTu ¢
KOHCTPYKTOpPU

* BujioBe KOHCTPYKTOPH

— Koncrpykrop mo moapaszoupane (default constructor)- cnucvkvm c
apzymenmu e npazeH v ce Ch31aBa 00€KT ¢ MPeIBAPUTETHO
3a/1aJleH HaYaJleH cTaTyc

public GradeBook() { ..}

— KoncrpykTop 3a oomo noJssane (general purpose constructor) -
CRUCbKbm C apZymenmu cvomeemcmea no 6p0ﬁ U mun na
OaHHUMmMe Ha Klaca U CJYKHU 32 Cb3IaBaHe HA 00€KT ¢ KOHKPETHO
3aa/IeH HAYaJIeH CTaTyC

public GradeBook (String name) { ..}

— KoncTpykTop 3a konupane (COpy constructor)- cnucvkvm c
ApP2YyMEeHmMU CbObPHCA CAMO eOUH eiemenm, pepepeHnus KbM
00€eKT OT CHIIHUA KJIAC U CJYKH 32 Ch3IaBaHEe HA HOB 00€KT ChC
ChIIMSI HAYAJIEH CTATYC KaKTO pedepupaHus 00eKT

public GradeBook (GradeBook someGradeBook) { ..}
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11
12
13
14
15
16
17
18
19
20
21
22
23
24

// Fig. 3.10: GradeBook.java 58
// GradeBook class with a constructor to initialize the course name. .
GradeBook.java

public class GradeBook (1 of 2)
{

private String courseName; // course name for this GradeBook

// constructor initializes courseName with String supplied as argument

public GradeBook( String name )

{ ———— | Koncrpykrop 3a 001110 110713BaHe

setCourseName(name); // initializes courseName using the set method
} // end constructor Wuunuanuzupa BCUYKUW nanau
Ha MHCTAHIUATA ITOCPCACTBOM set

// method to set the course name METOIUTE UM

public void setCourseName( String name )

{ if (name != null) // validation!!!!

courseName = name; S rse name set METONHTE 3aIbIKUTETHO
end method setCourseName
Y /7 BAJIMJIPAT u npucBosiBaT camo
_ BaJIMIHM CTOMHOCTHU Ha JITaHHUTE
// method to retrieve the course name
_ ] Ha MHCTAHIUATA
public String getCourseName()
{
return courseName;
} // end method getCourseName

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpunacku” 2012
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25
26
27
28
29
30
31
32
33
34

// display a welcome message to the GradeBook user
public void displayMessage()
{
// this statement calls getCourseName to get the
// name of the course this GradeBook represents
System.out.printf( "welcome to the grade book for\n%s!\n"
getCourseName() );

} // end method displayMessage

35 } // end class GradeBook
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// Fig. 3.11: GradeBookTest.java
// GradeBook constructor used to specify the course name at the

// time each GradeBook object is created.

public class GradeBookTest

{

// main method begins program execution
public static void main( String args[] )

{

M3BHKBa KOHCTPYKTOP 3a Ch3/1aBaHEe Ha
nbpBus grade book o6ext

// create GradeBook object

GradeBook gradeBookl = new GradeBook(
"Ccs101 Introduction to Java Programming” );

GradeBook gradeBook2 = new GradeBook(
"CS102 Data Structures in Java“

Co3naBane Ha BTopu grade book oGexr

// display initial value of courseName for each GradeBook

System.out.printf( "gradeBookl course name is: %s\n",
gradeBookl.getCourseName() );

System.out.printf( "gradeBook2 course name is: %s\n",
gradeBook?2.getCourseName() );

} // end main

23 } // end class GradeBookTest

gradeBookl course name is: CS101 Introduction to Java Programming
gradeBook2 course name is: CS102 Data Structures in Java
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[MpaBuna 3a podopo nporpammpaHe 3.2

* KoHCTpyKTOpHTE CE€ MUIIAT BeHAra CJIe/
JeKJIapalMuTe HA KJIAC JAHHUTE, NPeId BCUIKNI
0CTAHAJIM METO/IM HA KJiaca.

e Cien Tsax ce numiar Set m get meroaure 3a
ChbOTBETHHUTE KJIAC JaHHHU.

e I1ocJsie ce NMIIAT BCUYKHU OCTAHAJIM METOAH HA
KJ1aca
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[MpaBuna 3a podopo nporpammpaHe 3.2

e lepuHMpaHeTO HA TPUTE BU/IA KOHCTPYKTOPH
BbB BCEKH KJIAC € 3a0bJKHUTEIHO YCJI0BHE 3a
MPABUJIHOTO JJOTHYECKH H3bPKAHO
chb3JaBaHe Ha 00eKTH B Java.

e AOCOJIIOTHO 3ABLJKUTEIHO € BCeKH KJac 1a

HMAa KOHCTPYKTOP 3a 00110 0JI3BaHe, KOraro
KJIACHT MMAa KJIAC JaAHHM.
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BkntouBaHe Ha KOHCTpYKTOp UML Class
puarpamaTta Ha class GradeBookTest

« UML kJjac nuarpama

— KoHcTpyKTOpHTE Ce OMUCBAT J0JHATA YaCT HA
KJIACA, HO HA/I BCEKH OT METOAUTE HA KJIaca

— BMmbKHeTe “<<constructor>>” npea uMeTO HA
KOHCTPYKTOpA

— Ilo npaBuJ10, oMCBaNTe KOHCTPYKTOPUTE MPeau
BcuucH octaHaau meroau B UML nuarpamara
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GradeBook

- courseName : String

wconstructor GradeBook( name : String )
+ setCourseName( name : String )
+ getCourseMame{ ) : String

+ displaviessage( )

Fig. 3.12 | UML knac guarpama nokassalla, Ye Knac GradeBook nma
KOHCTPYKTOP C aprymMeHT OT TUN String.
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3.8 YUucna ¢ nnaBsawia 3anetast U1 TUN
aaHHU double

e Yuciia ¢ muiaBamia 3aneras

— float

e KOHCTaAHTUTe ce o3HayasaT 0.5f, -2.0f
— double

« M3noi3Ba aBoiiHo moseuye mamet ot float m cboTBeTHO
AaBa Mo- roJiiMa TOYHOCT (OposAT uudpu cjaen
JleceTHYHATa TOYKa) npu npecmsrane or Tloat

— KOHCTaHTUTe ce o3HayaBaT 0.5d, -2.0d
— KOHCTaHTUTe no noapa3bupaHe ca double!
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ObwuyanHa rpelwika npv nporpamumpaHe 3.3

FpemKa IIPA KOMIIWJIAIIUA CC U3JaBa BUHAI'M KOIraTo
IIPOMCHJ/INBA OT THUII C I10- MaJIKa TOYHOCT CC IPUCBOsABA
CTOMHOCT OT THII C I10- I'0JISIMA TOYHOCT

Ipumep:
float f = 2.0; // rpemka, 2.0 e double mo moapa3zoupane
float f = 2.0f; // mpaBuano, 2.0 e nagena karto float koncranTa
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Uucna ¢ nnasawa 3anetass h TUn gaHHW
double

e float

— eaumnuvHa-TouHocT 3a floating-point numbers (32 6ura)

— { 3navemu nudpu ciaea JeceTHYHATA TOYKA

e double

— aBoiiHa-TouHOCT 3a floating-point numbers (64 ouTa)

— 15 3navemu mudpu ciaea receTHYHATA TOYKA
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// Fig. 3.13: Account.java
// Account class with a constructor to
// initialize instance variable balance.

public class Account

{

private double balance; // instance variable that stores the balance

// constructor double variable balance

public Account( double initialBalance )
{
// validate that initialBalance is greater than 0.0;
// if it is not, balance is initialized to the default value 0.0
if ( initialBalance > 0.0 )
balance = initialBalance;
} // end Account constructor

// credit (add) an amount to the account
public void credit( double amount )
{
balance = balance + amount; // add amount to balance
} // end method credit

// return the account balance
public double getBalance()
{
return balance; // gives the value of balance to the calling method
} // end method getBalance

30 } // end class Account
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class AccountTest TecTBa class
Account

« ®opmaren cnecupuxarop %t

— H3noJua3Ba ce 3a JAaHHHU OT TUII ILIaBalla 3aneras

— YucsioTo ciex 3uaKa 3a mpouent u T 3agaBa uudpure
cJIe/] JeCeTUYHATA TOYKA, KOUTO 1Ie ce B3eMaT Npu
npeodpa3syBaHeTO HA YUCJIOTO B TEKCT

Ipumep:

%.5f - camo 5 mudpu ciaea geceTHUHATA 3ameTas IIe ce
B3eMaT

%8.2f — uncaoTo me ce npeacTaBu GUKCHPAHO B 8
CHUMBOJIHU NO3MIM ¢ 2 MU pH cjieq JeceTUHYHATA 3aneTasi
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// Fig. 3.14: AccountTest.java
// Create and manipulate an Account object.

import java.util.Scanner;

public class AccountTest

{
// main method begins execution of Java application
public static void main( String args[] )

{

Account accountl = new Account( 50.00 ); // create Account object

Account account2 = new Account( -7.53 ); // create Account object

// display initial balance of each object

System.out.printf( "accountl balance: $%i2f\n",
accountl.getBalance() );

System.out.printf( "account2 balance: $%#2f\n\n",

account2.getBalance() );
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19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

// create Scanner to obtain input from command window 71
Scanner input = new Scanner( System.in );

double depositAmount; // deposit amount read from user
System.out.print( "Enter deposit amount for accountl: " ); // prompt

depositAmount = input.nextRpouble(); // obtain user input
System.out.printf( "\naddiw — = .
Bbeexnane Ha doub’e croitrocT

depositAmount );

accountl.credit( depositAmount ); // add to accountl balance

AccountTest.java
// display balances (2 of 3)
System.out.printf( "accountl balance: $%.2f\n",
accountl.getBalance() );
System.out.printf( "account2 balance: $%.2f\n\n",
account2.getBalance() ); BbBexxpaHe Ha double
CTONHOCT
System.out.print( "Enter de t amount for account2: " ); // prompt .
AccountTest.java

depositAmount = input.nextbouble(); // obtain user input
System.out.printf( "\nadding %#2f to account2 balance\n\n",
depositAmount );

account2.credit( depositAmount ); // add to account2 balance
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41 // display balances

42 System.out.printf( "accountl balance: $%.2f\n",
43 accountl.getBalance() );

44 System.out.printf( "account2 balance: $%.2f\n",
45 account2.getBalance() );

46 } // end main

72

47

M3Bexnane Ha doub e croitHocT

A==puntTest.java

48 } // end class AccountTest

accountl balance: $50.00

account2 balance: $0.00

Enter deposit amount for accountl: 25.53
adding 25.53 to accountl balance

accountl balance: $75.53
account2 balance: $0.00

Enter deposit amount for account2: 123.45
adding 123.45 to account2 balance

accountl balance: $75.53
account2 balance: $123.45
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Account

- balance : Double

«constructor Account( initialBalance : Double )
+ credit{ amount : Double )
+ getBalance( ) : Double

| UML class diagram nokasBauwia 4e class Account uma private
balance paHHa ot Tun Double, a cbLWO KOHCTPYKTOP (C apryMeHT OT TUM
Double) u agBa public MmeTopa—credit (c aprymeHT ot TN Double) n
getBalance (Bpbwa Tun Double).
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3.6 ObobLweHune

 Beska ACKJIapaliia HAa KJIaC H3UCKBa KJIII0Y0BaTa AymMma class
HCIIOCPECACTBCHO CJICABaHA OT UMECTO Ha KJiaca.

 Jlekaapanusi Ha MeTO/ 3aM04YBaIIa ¢ KJI4YoBaTa ayma public ykassa,
ye e “o0uo JOCThIIEH” M ChbOTBETHO TO3HU METO/ MOKe /12 ¢¢ M3BUKBA
OT APYyru KjacoBe AeUHUPAHU M3BBH Je()MHUIHMATA HA TO3M KJIAc.

« KiawdoBara ayma Void yka3Ba, ye JaJleHUs MeTO] 1lie N3IbJIHH
HeficTBHE, HO HAMA J1a BbPpHEe HH(POpMaLUs Cjiel NPUKJIIOYBAHE HA
U3IIbJIHEHUETO CH.

* Ilo npaBuI0, MMEHATA HA METOAM 3AM0OYBAT C MAJIKA OyKBAa M
cJIelBAT CTUJIA HA “KaMuUJIaTa” — BCAKA CJeJBalia AyMa B MMeTO Ha
METO0/1a € ¢ IIAaBHA IbPBa 0yKBa.

° Hpa3Hn KPbIJIA CKOOKH c¢Jea UMME€TO HaA ME€TOoAa, YKa3dBat, Y€ MECTOABT
HC U3UCKBA MAapaMETPH, 3a /ia U3II'bJIHHA 3aJaHUCTO CH.

* TH/10TO HA BCEKH METO/I € OrPAHUYECHO C IBOMKA 0TBAPAIA U
3aTBapsimagurypHa ckooka ({ u }).

* ApPryMeHTHUTE U IPOMECH/IUBUTE JCKJIAPUPAHHU B THJI0TO HA METO/J1A Ce
HAPUYAT JIOKAJIHHU NPOMEHJIMBHU.

« JlokaJHUTE MPOMEHJUBHU HA METO/ ¢a BAJHAHU CAMO B TSJIOTO HA
MeTO0/a, KbAETO €A JeKJIapUPaHH.
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3.6 ObobLweHune

O0exkTHTE HA BCEKH KJIAC C€ MHMIIHAJIU3MPAT OT CIIENUAJIEH METO HApeYeH
KOHCTPYKTOP

Nma Tpu BUa KOHCTPYKTOPHU- M0 MOApa3dupaHe, 3a 00110 MOJI3BaHEe U
KOHCTPYKTOP 32 konupaHe. Haii- 4yecTo Te3u KOHCTPyCcTOpPH Cca 001110
AOCTHIIHUA U U3M0J3BAT public MOAU(PUKATOP 32 JOCTDIIL.

NMeTOo HA KOHCTPYKTOPA CHBIA/JAA ¢ UMETO HA KJIaca, YUUTO 00eKTH
KOHCTpyHupa.

KOHCTPYKTOp He MO:Ke 1a MMa THUII HA BPbIIAHe HA JAHHMW, HUTO 12 U3I10J13Ba
KoMaHaara return.

I/I3p33’bT 3a Ch3JaBaHe HA 00eKT OT KJac 3alo4Ba ¢ KJI040BaTa AymMa new
cJieIBAHA OT U3BUKBAaHE HA HAKOM OT KOHCTPYKTOPHUTE HA KJIaca.

3a M3nbJIHEHHE HA MeTO/ Ha 00€eKT, TO3M 00eKT TPsi0OBa /1a € MbPBO Ch3/1a/I€H.
3a U3BHKBaHe HA METO0/1a U3M0JI3BaMe HMe HA MPOMEHJIUBATAa, KOATO
pedepupa T03u 00€KT, CJIeIBAHA OT TOYKA M UMETO HA METO0/1a M HErOBHUTE
ApPIryMEHTH, 3arpajiecHd B KPbIJIM CKOOH.

Scanner MeToa nextLine () 4ere OT KJIaBHATypaTa CUMBOJIH, 10KATO
cpeniHe CHMBOJI 32 HOB peJl M TOraBa BPBIIAa IPOYETEeHUTE CHMBOJIN KAaTO
TeKCT- String.

Scanner meroaa next () 4yere OT KJIaBHATypara CUMBOJIM, J0KATO CPelIHE
Mmopeauia OT NPa3sHu CUMBOJIM M TOraBa BPbIAa MPOYETEHUTE CUMBOJIM KATO
TeKCT- String.
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3.6 ObobLweHune

Bceku kj1ac umMa eIMH WJIM II0BeYe METOIHU, KOUTO MAHUIIY/JIUPAT JAHHUTEC HA
KJ1aca. ]_IaHHI/ITe OMUCBAT TCKYIIOTO CbCTOAHUEC HA BCCKH 00€eKT OT TO3H
RJI1AaC.

ITo mpaBHU/I0 JaHHUTE HAa BCEKH KJIac ca ¢ private Mmoaudpukarop 3a 10CThII.
Tosa npaBuiio peanu3zupa KoHuenuusara data hidings OOII

MeToau, KOMTO AaBAT HH(POPMALU 32 TEKYIIATA CTOMHOCT HA KJIacC JJaHHA ce
HApPUYaT METOAM 3a I0CThII- accessor meroau. Ilo npaBujio TAXHOTO UMe
3anmo4Ba ¢ npepukca get.

MeTtoau, KOUTO CJYKAT 32 IPOMAHA HA TEKYLIATa CTONHOCT HA KJIac JaHHA
ce HapuyaT MeTOIH 32 IPOMsAHA- mutator meroau. Ilo npaBuI0 TAXHOTO
UMe 3a104Ba ¢ npepukca set.

ITo npaBuiI0 get n set MeroauTe HA BCEKM KJlac ca ¢ public
MOIU(PUKATOP 32 A0CTBII

PazinyaBaMe NpUMUTUBHU U pedepeHTHH TUNIOBE JaHHU. [IpuMUTUBHUTE
JAHHU C€ UHUIMATUZUPAT NPHU JACKJIAPANUATA UM HA OINPeIe/IeHH CTOMHOCTH.
PedepeHTHHTE NPOMEHIMBH e MHUIMAIUZUPAT HA HeolpeaeieHa CTOMHOCT,
O03HAa4YeHa ¢ KJI4YoBaTa Ayma null.

IIpomensinBa OT pe(pepeHTEH TUII HE MOKe 1A Ce U3I0JI3Ba, AaKO
MPEABAPUTEIHO He € HHMIUAJIM3UPAHA HA 00€KT OT ChIMA pepepeHTeH THUII
KaKTO TO3H H allPOMEH/INBATA.
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3.7 3apgauu

1. Jlo6aBere B class Account (Fig. 3.13) meToa ¢ ume
debit () , KOUTO MO3BOJIABA 1A Ce TEIJIAT MapH OT
00exkTH HA class Account. Heka meToaa npoBepsiBa
AaJIM CyMaTa 3a 1e0UT He HAABUIIABA 0ajJIlaHCa HA
CbOTBETHUS 00eKT Account. AKoO cymara 3a J1e0uT
HAJABUIIABA TO3U 0aJIaHC, TO 0AJAHCHT TPAOBA 1A ce
oCTaBM 0e3 MpOMSIHA U METOAA 1A u3Be/le ChOOIeHne B
JTMOJIOTOB Mpo3open 'Debit amount exceeded
account balance."” HanpaBere HE00X0AUMHUTE
npoMeHnu B class AccountTest (Fig. 3.14) 3a na
TecTBaTe MeToda debit ().
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3.7 3apgauu

2. IIpomeHere class GradeBook (Fig. 3.10) Taka ue:

Jla uma BTOpa KJac JaHHa OT Tl String 3a NpeacTaBsHE Ha
MMETO Ha IpenojaBaTeiisd Ha Kypca

Hamuiere set MeTo 3a MpoMsiHa HA UMETO Ha HHCTPYKTOpa , a
CBIIIO ¥ ChOTBETEH get MEeTOo/ 3a HaMHUpaHE Ha TEKyIlaTa
CTOMHOCT Ha Ta3u JaHHA.

[IpoMeHeTe KOHCTPYKTOpa 3a 0010 MOJI3BaHe, TaKa 4ye Ja
WHUIIMAIM3MpA ABETE KJac JaHHU- courseName W HOBaTa JlaHHa
3a UIMETO Ha IpenojaBaTeis.

IIpomenere meTona displayMessage () Taka 4e IbPBO J1a
M3BEXK]1a TEKCT 3a Mo03/ipaB (welcome message) i UMETO Ha
Kypca, a cjie/i ToOBa Jja M3BeXJa U TekcTta ' This course is

presented by: " cieaBaHO OT UMETO HA MPENOJABATEIS.

HM3noa3BanTe Taka IIPOMECHCHMUS KJIAC B TCCT NMPUJIOKCHUEC, KOCTO

Aa IEMOHCTPpHUPA HOBUTEC Bb3MO’KHOCTH HAa TO3H KJIacC
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3.7 3agauu

3. Hammiuere class Invoice, KOWTO Mo:Ke Ja ce M3M0JI3Ba 0T Mara3smuH 3a
xajayep npu u3gaBaHe Ha GaKkTypu 3a CTOKA, IPOAAJAEHA B MarasuHa.

Eaun 00exT 0T TO3M KIiIac (pakrypa) TpsiOBa 1a uMa 4 KJiac JaHHH —
— KO/ Ha KoMIoHeHTa (part number) ot Tun String
— omHcaHHe Ha koMmoHeHTara (part description) or Tun String
— bBpoiiku Ha 3akyneHaTa komnoHeHTa (quantity ) or tum int
— Ilena nakommoHenTara (price ) or tum double.

Bamuar kiac TpadBa 1a MMa KOHCTPYKTOP 32 00110 MOJI3BaAHE, KOUTO
AMHMIUAIM3UPA 4- Te KJIAC TaHHMU.

Hanuimere set 1 get MeTo]1 3a BCAKA aT KJAC JaHHHUTE, a 32 BCAKA OT
KJIAC JAHHUTE NPUJIOKeTe KOHIENIUATA 32 CKpUBaHe HAa HHpopManus (
data hiding)

B nonbiaHeHne, HanUIIeTe U MeTOd getInvoiceAmount () 3a
npecMsiTaHe HA 001IaTa cyma nmo gakrypara (T.e. YMHoO:KaBa OpoiiKkuTe
3aKYIeHH OT KOMIIOHCHTATA M0 HeiHATA 1leHA), UTOraBa BPbIla Ta3u
cyma kato double Tunm 1aHHa. AKo 3aKyNeHUSIT OPoii OT KOMIIOHEHTATA €
OTpULIATEJIeH, cymMaTa Ha (pakTypaTa [1a ce 3aJ1a/ie HyJ1a. AKO [[eHATA HA
KOMIIOHEHTATA OTPULIATEJHA CyMAaTa Ha (pakTypara Ja ce 3ajaaje HyJia.

Hanuiuere oTae/ieH KjIac 3a TeCTBAHE HA MPUJIOKEHUETO U MMEHYBalTe
TO3HU KJac KaTto InvoiceTest. Hanmiere mbjeH HA00pP 0T KOMaH/IH,
KOUTO 1A J€eMOHCTPHUPAT MO- rope ONMMCAaHUTE 3aJaHUA KAaTO NMPAaBUJIHO
N3IIbJIHEHH.
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3.7 3apgauu

4. Hanumerte class Date KOWTO Ja MMA TPH KJac

HTAHHHU
. Mecell (month) or Tl int
. neH (day) or Tun int
. roauHa (year) or tun int

— class Date ga uma KOHCTPYKTOP 32 0010 MOJI3BAHE.

— class Datenauma setu get merox 3a Besika Kiac

JAHHU- He 3a0paBsiiTe MIPOBEPKUTE 32 BAJU/THOCT B
ChOTBETHUS METO/I.

— Job6asere meton displayDate () 3a usBe:kaane Ha
month, day u year, pa3ngeaenn ¢ (/)

— Hanumere TecT npujo:keHune HapeueHo DateTes t 3a nbana
IeMOHCTpauus Ha noseaeHuero na class Date
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3.7 3apgauu

5. Hammmerte set Metoj 3a nanHara balance B class
Account (Fig. 3.13). U3noa3BaiiTe TO31 MeTO/ B
KOHCTPYKTOpa Ha class Account 3a
HHUNMAJIM3HPAHe HA JaHHATa balance BMeCTO
chblUIeCTBYBallaTra TaMm if KOMaH/A.

TecrBaure ¢c class AccountTest Taka HANMCAHUA
class Account ¢ npuMepHH JaHHU, KOUTO C€
8veeHcoam € ouanozoe npozopey. U3pexxnaire
MOJIYYEHUTE pe3ysimamu 6 Ouaio2o8 npo3opey,.
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