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OCHOBHU TEMu

OCHOBHW KOHLIENLMWN Ha N3rpakaaHe- KancysiupaHe Ha OaHHU U
METOAN, CKpusaHe Ha OaHHU

CTpyKTypupaHe Ha AaHHU 1 abCTpakTHN TUNOBE AaHHU
Ynotpeba Ha kno4voBaTta Ayma this.

lMpaBuna 3a CTpyKTypupaHe Ha KrnacoBe- AaHHU, set n get
MeToAn, KOHCTPYKTOpU, Apyru MeToau

3agayun

E. KpbcTeB, Y800 6 lNpoepamupaHemo, PMU, CY”Kn. Oxpuackn” 2007 <
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BbBeneHue
NMpumep: MoaenupaHe Ha class Time
PerynupaHe Ha npaBaTa 3a 4OCTbMN A0 YNeHOBeTe Ha Knac

PedepupaHe Ha YneHoBeTe Ha TeKyLWMUA 00EKT nocpeacTBOM
pedepeHumnnaTa this

NMpumep: class Time C goNnbAHUTENHU AePUHULUN HA
KOHCTPYKTOPMU

3a KonupaHe
NpenHasHauyeHne Ha Set U Get meToaAuTe

3agaum
Jlnteparypa:
Java How to Program, Sixth Edition, arnaea 8

BuaooBe KOHCTPYKTOPU: 1o nodpa3bupaHe, 3a “obuw,o rnosizeaHe” n

E. KpbecteB, Y800 8 lNpozpamupaHemo, DMU, CY”Kn. Oxpuacku” 2007
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8.1 BbBeneHue

BbBeaeHue KbM nporpamMmmpane ¢ kiacose u 00ekru B Java (Jlekuus 3.2)
- OCHOBHM KOHUENIUN U TEPMUHOJIOTHS
- METOJ0JIOT U 32 Pa3padoTKa HA MPOTrPaMHu

Ta3u jekuus pasriexaa:

HpHHHHHHTe 34 U3rpakKjiaHe Ha KJIAaCOBETEC M POJIATA HA YICHOBETE, KOUTO I'
CbCTABAT

Perynupane Ha 10cThIIa 10 YICHOBETE HA KJIAC

PoJsisiTa Ha KOHCTPYKTOPHUTE HA KJIACOBETE U OCHOBHHUTE BUA0BE KOHCTPYKTOPH
N3sicHsiBaMe NPUHIIAIIA HA KOMIIO3UIUATA NMPH U3TPaXKIaHe HA KJIACOBe
dokycupaMe BHUMAHUE BbPXY NPeIHA3HAYCHUETO HA set u get meroaure

BbBexx1ame CHHTAKCHCA U M3CJIeBaMe NIPUJIOKEHNETO HA TUIIA enum,
MO3BOJIABAL PA00TA ¢ TPYNH OT KOHCTAHTHHU CTOWHOCTHU C U3MO0JI3BaHE HA
YHUKAJHU UMEHA.

N3sicaaBaMe Bpb3KaTa MeKIy static 4ieHoBe Ha KJjac M final nNpoOMeHJIUBH
Ha 00EKT.

Pa3raexpame npujioKeHUETO HA MPUHIUIIA 32 MHOTOKPATHO M3I0JI3BaHE HA
coryep mocpeacTBOM Ch3AaBaHe HA OnbOMOTeKH ( package) M BPb3KAaTa MEKIY
KJIacoBeTe OT elHA U chlna Oubiamoreka ( package) B Java.

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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8.2 [MMpumep: MopenupaHe Ha class
Time

Beeku KJ1ac KancyJaupa 1aHHU U METOAH, KOUTO ONepupar ¢
Te3u AaHHU (IIpMHUMI HA KanCyJIUpPaHeTo)

Yienose Ha kiaac: (Eoun knac “UMA” — “HAS-A” penanus)

-TaHHHU (Xapaxmepuzupam mexKyuiomo cbCmoaHue Ha 00eKm om
0a0eHUA KIac uau wil Kiaca Kamo usanio)

-MeTOoau (peanuzupam xapaKkmepHo noeeodeHue 3a 6CeKu om
o0ekmume Ha 0A0€eH Kaac Uil Kaaca Kamo ysauo)

OCHOBHH NpaBUJIA:

- laHHHUTE HA KJaca TPpsaA0Ba Aa ca JUPEKTHO J0CTHIIHU
eMHCTBEHO 3a MeToAMTe Ha aajgeHus Kjaac (Data Hiding)

- lanHuTe HA KJ1aca TpsadBa 1a ca QYHKIMOHAJHO He3aBUCHUMHU
MOMEXIAY CH

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpuacku” 2007 4 >



8.2 [Mpumep: MogenupaHe Ha class
Time

BunoBe 10C¢THII 10 YJIEHOBETE HA KJAC

— public (makuea uienoge ca 00uL0 00OCMbRHU )

— private (maxuea unenose ca 00CMbNHU eOUHCHEEHO 8
pamKume Ha 0epuHuUyUAmMA HA K1Aca)

YjeHoBeTe HA KJacC ¢ public docmbn 3a0asam
unmepdgheiica na Knaca

I1o npaBuJI0 BCHMYKM KJiac iauHu ca private (Data hiding
principle)

Bcesika o1 Ki1ac JaHHMTE TPsiOBa a ce MmoJiydaBa caMo
BAJIMJIHH CTOMHOCTH ChbOOPAa3HO M3MCKBAHUSITA HA 3a/a4aTa

. KpbeteB, Y800 e lNpoepamuparemo, PMU, CY"Kn. Oxpuacku” 2007 <

>



8.2 [Mpumep: MogenupaHe Ha class
Time

Nuynuaau3anuara Ha JaHHUTE CTaBa eIMHCTBEHO qpce3
ClIICHHHAJICH MCTOA- KOHCTPYKTOP

IIpu oTCchCTBHE HA SIBHO Ie()MHUPAH KOHCTPYKTOP
KOMIIIJIATOPBHT Ch31aBa KOHCTPYKTOP IO NMoaApa3oupaHe

BuaoBe KOHCTPYKTOPH:
— Ilo moapa3oupaHe - U3M0JI3BAT MPa3eH CNUCHK OT ApryMeHTH

— 3a “00uo0 noazeane”- U3M0JA3BAT CIUCHK OT APrYMEHTH 32
WHUIMAJTHA3AIMA HA BCMYKHU JJaHHM HA KJIaca

— 3a KonupaHe- U3MOJI3BAT ¢AMH APrYMEHT, KOUTO €
pedepeHIUA KbM 00€KT OT JaJCHU KJIAC U Ch31aBaT APYyr
00€eKT OT ChIIUA KJAC ChC ChIUTE CTOMHOCTU HA JAHHUTE
KaTo peepupanus 00eKT

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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Software Engineering daktu 8.1

Bcekn MeToa, KOUTO IOMEHA CTOMHOCTUTE HA private
KJIaC TaHHM TPsAAOBA /1a MPOBePsIBA 1AM HOBHTE
CTOMHOCTH €A T0IYCTUMM.

ITpomyckaHeTO HA TaKaBa NPOBEPKa BOIH /10
MHULIMAJIN3ALNS ¢ HEBAJIUIHN CTOMHOCTH U
HenpeJIBUIMMM MOCTeAUIN 32 U3NbJIHEHHUETO HA
nporpamara.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007
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8.2 lNpumep: MogenupaHe Ha class
Time

Ipumep

class Time wuMma 3a HeJ 1a MOJCJUPA IPyNa 00€KTH, KOUTO 1A
MOKA3BaT 4YaCOBOTO BpeMe.

Bceuukn o0exkTH o1 TO3M KJiac UMAT:

- Texkyumo cbCTOTHUE (3a0asa 0aHHUmMeE Ha K1Aca maKuea obekmu -
mpsabea da ca private)

- Hmar “gac” (BamuaHu croiiHocTH (- 23)
- HUmart “munyTn” (BaauaHu crouHocTu (- 59)

- HWmart “cexynamn” (Banuanu croiiHoctu 0- 59)

— IloBeaenme (3a0asa memooume maxuea obekmu - mpsaoea oa ca
public)

 Hacrpoiika Ha BpeMe- meroa setTime ()

 HM3BexkaaHe HA TEKYUIOTO BpeMe- MeToa toString ()

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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0 N OO 6 A WODN -
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// Fig. 8.1: Timel.java
// Timel class declaration maintains the time in 24-hour format. Out”ne

public class Timel [PEENTEEE [T I
{

private int hour; // 0 — 23 Timel.java
private int minute; // 0 - 59
private int second; // 0 - 59 (1 ot 2)

// set a new time value using universal time; ensure that
// the data remains consistent by setting invalid values to zero

hour = ( (h>=08&& h<24)?2h :0); // validate hour
minute = ( (m>=08& m<60) ?2m: 0); // validate minute
second = ( (s> 08&% s<60) ?s :0); // validate second

} /7 end method setTime

IIpoBepsiBa HOBUTE CTOMHOCTH 3@ BAJIUIHOCT IPEIU 1A
MIPOMEHHU KJIAC JaHHUTE

<4 >

E. KpbcTeB, Ys800 s
lNpoepamupaHemop
2007
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28
29
30
31

// convert to String in universal-time format (HH:MM:SS)
public String toUniversalString(Q)

{
return String.format( "%02d:%02d:%02d", hour, minute, second );

Outline

} // end method toUniversalString

format Ha Tekcra

Timel.java

// convert to String in standard-time form
public String toString()

{

:MM:SS AM or PM)

return String.format( ""%d:%02d:%02d %s",
( Chour == 0 || hour == 12 ) ? 12 - hour % 12 ),
minute, second, ( hour < 12 ? “AM™ - "PM™ ) );

} // end method toString

32 } // end class Timel

(2012)

<4 >

E. KpbcTeB, Ys800 s
lNpoepamupaHemop
2007
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8.2 [Mpumep: MogenupaHe Ha class
Time

* Meroa format () Ha kmac String
— AHaJjiorH4eH Ha meTog System.out.printf ()

— 3a pa3auka ot printf () meron format () BpbIIA
¢opMaTHpaH TEKCT, BMeCTO Aa ro u3Be:xaa na Command
window

 KiirouoBara fymMa new HU3NbJHABA HEIBHO
ne(pUHUPAHUA KOHCTPYKTOP 3a class Timel,
rnnonexe class Timel HAMA ABHO Je(pMHUPAH TAKHB
KOHCTPYKTOP

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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Software Engineering daktu 8.2

MN3mo/13BaHeTO HA KJIAcOBe 00JIeKYaBa nmpoieca Ha
porpaMupaHep, NMOHexKe NMOTPEOUTEJAT MOKe 1A
U3I10J13BA ¢ITHHCTBEHO public MeTOAUTE HA KJjaca
(3amaBaT unmepgheiica Ha Kjaca).

Te3u MeTOaU ca MOBeYe OPUECHTHPAHU KbM NOTPEOUTE/IS,
OTKOJIKOTO KbM pPeajiu3alusaTa HA OlpeaesIeHO AelicTBHE.
IHoTpeOuTeMTE HA TO3U UHTEP(eEIiC He ce MHTepecyBaT OT
peaju3anuaTa HA TOBA 1eUCTBHE.

[TorpeduTenuTe ce MHTEPECYBAT U3KJIIOUYUTEIHO KAKGO
MO’Ke 1 PaBHU AaJIeH KJIAC, a He KaK I'0 MPaBH.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 4 »



Software Engineering daktu 8.3

14

NurepdeiichbT HA JaeH KJIAC Ce MEHHU I0- PSAAKO OT
HEroBaTa peaju3amus.

IIpu npoMsiHa Ha peajiM3alUATA ce MEHHU U KO/a,
3aBHCHM OT Ta3u MPOMAHA.

CKpMBaHeTO HA PeaJIM3alUsATA HAa ONpeaeieHO
MoBeeHHE OT MOTPeOUTEISI H30JIUPA M OTPAHMYABA
€BEHTYA/THHTE MPOMEHH B PAMKHTE Ha KJaca.

ToBa npaBu MOTPEOUTEIAT HA KJIACA HE3ABUCHM OT
NPOMEHUTE B pealu3aluaTa Ha ONpeaeIeHo
noseaenue Ha To3u kiaac (Encapsulation principle!).

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007
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0 N O G~ ODN -

// Fig. 8.2: TimelTest.java
// Timel object used in an application.

public class TimelTest

{

public static void main( String args[] )

{

// create and initialize a Ti object

Outline

Timel

Cp31aBa 00€KT OT KJ1ac

TimelTest. java

Timel time = new Timel(); // invokes Timel constructor

// output string representations of the time

System.
System.
System.
System.
System.

(1 or2)

15

N3nobmaaBa MeToa
toUniversalString

out.print( "The initial universal time is: " );
out.printin( time.toUniversalString(Q ); €]
out._print( "The initial standard time is: " );
out.printin( time.toString(Q );

out.printin(Q); // output a blank Iine

N3nbnHaBa meTton
toString

<4 >

E. KpbcTeB, Ys800 s
lNpoepamupaHemop
2007
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19
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21
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27
28
29
30
31
32
33

// change time and output updated time
time.setTime( 13, 27, 6 );

Outline

System.out.print( “"Universal time after S
System.out.printin( time.toUniversalString(Q );
System.out.print( "Standard time after setTime is: " );

L V3neaHaBa MeTO

setTime

System_out.printin( time.toString() ):;
System.out.printin(Q); // output a blank line

// set time with invalid values; output updated time

TimelTest. java

OnuT ga ce n3nNbIHn

time.setTime( 99, 99, 99 ); <
System.out.printin( "After attempting invalid settings:™ );
System.out.print( "Universal time: " );
System_out._printin( time.toUniversalString( ):
System.out.print( “Standard time: " );
System.out.printin( time.toString(Q );

} // end main

34 } // end class TimelTest

MeTod setTime C
HEBaJIUJIHU
CTOMHOCTH

The
The

initial universal time is: 00:00:00
initial standard time is: 12:00:00 AM

Universal time after setTime is: 13:27:06
Standard time after setTime is: 1:27:06 PM

After attempting invalid settings:
Universal time: 00:00:00
Standard time: 12:00:00 AM

<4 >

E. KpbcTeB, Ys800 s
lNpoepamupaHemop
2007
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8.3 PerynupaHe Ha npaBaTa 3a AOCTbnN
A0 4YrieHoBeTe Ha Knac

e public HHTEP@eENc HA KJIAC

— CBBBKYINHOCTTA OT public METOAUTE Ompeaeas
“yeayrure”, KOUTO AaJeHUs KJIac NpPeaocTaBs Ha

noTrpedouTe/IuTe

* Peasmuzanuara HA Te3M “ycayru”’ ¢e U3BbPIIBA OT:

— private JaHHM M private MeToaHu, KOUTO Ca
HEJOCTHIIHM 32 NOTPEOUTEJUTE HA KJlaca

— Ilo Ta3u HAYKMH NPOMEHNTE B PeaM3amusiTa ¢ca HeBUIUMHU
3a mMoTpeduTe st

— Hlompeoumenam ne mpaoea 0a uma 6b3MONHCHOCH 04 6J1UAE
evpxy peanuzauuama na me3u ycayau (Data hiding!)

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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ObwuyanHa rpelwka npu nporpammpaHe 8.1

Onur 32 U3M0JI3BaHe HA JaHHA WJIH METO/I C
private JOCTHII U3BbH Je(MHULIUITA HA
KJ1aca BOAM [0 I'PelIKA NPHU KOMITUJIAMS.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 4 »



1 // Fig. 8.3: MemberAccessTest. java 19
2 // Private members of class Timel are not accessible. ()lJt”f]EB

3 public class MemberAccessTest

4 {

5 public static void main( String args[] )

6 { MemberAccessTest. java
7 Timel time = new Timel(); // create and initialize Timel object

8

9 time.hour = 7; // error: hour has private access in Timel

10 time_minute = 15; // error: minute has private access in Timel

11 time.second = 30; // error: second has private access in Timel

12~} /7 end main \ Onurt 3a 10CTHI 0 private JaHHU Ha Kiiac

13 } 7/ end class MemberAccessTest

MemberAccessTest. java:9: hour has private access in Timel

time_hour = 7; // error: hour has private access in Timel
N

MemberAccessTest.java:10: minute has private access in Timel
time.minute = 15; // error: minute has private access in Timel
N

MemberAccessTest. java:11: second has private access in Timel
time.second = 30; // error: second has private access in Timel
N

3 errors

<4 >

E. KpbcTeB, Ys800 s
lNpoepamupaHemop
2007



8.4 PedepupaHe Ha YneHoBeTe Ha
TeKywmsa odeKkT ¢ pechepeHuunaTa this

* Peepenuus ¢ KiarovyoBara gyma this

— this ochlecTBABA JOCTHII 10 YJICHOBETE HA TEKYLIUHA
00€eKT

IIpumep: Kozamo nokaina 0anHa 6 memoo CKpuea Kaiac OaHHa
CHC COULOMO UMe, KAKmMo JI0OKAIHAma OAHHA U uma HyxHcoa oa ce
pedhepupa knac oannama Ha mexKyuius 00exm

— Bceku He- cTaTHYeH MeTo/1 M3M0J13Ba peepeHuusaTa this

npu pepepupaHe HA BCEKH OT YJICHOBETE CH- JaHHU U
MeTOAH

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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30 // use explicit and implicit "“this" to call toUniversalString

31 public String buildString(Q

Outline

32 {

33 return String.format( "%24s: %s\n%24s: %s',

34 “this.toUniversalString()"”, this.toUniversalString(Q,
35 “toUniversalString()™, toUniversalString(Q );

36 } // end method buildString

37

38 // convert to String in universal-time format (HH:MM:SS)

39 public String toUniversalString(Q)

[Tpumep mipu KOMTO, METOL
toUniversalString () ce BUKa
SIBHO U HESBHO 4upe3 pedepeHiusaTa
this

40 { - -
o i i i ThisTest. java

41 // this"™ i1s not required here to access instance variables,

42 // because method does not have local variables with same

43 // names as instance variables

44 return String.format( "%02d:%02d:%02d", (2,01~2)

45 this.hour, this_ pninute, this_second );

46 } // end method toUniversa

Tyk HAMa Hy»K/J1a OT U3MO0J3BaHE HA this

47 } // end class SimpleTime

this.toUniversalString(): 15:30:19
toUniversalString(): 15:30:19

<4 >

E. KpbcTeB, Ys800 s
lNpoepamupaHemop
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ObwuyanHa rpelika npv nporpamumpaHe 8.2

23

Yecra Jjoruyecka rpeuika ce mojay4aBa npm
U3IM0JI3BaHE HA €IHO M CHII0 UMeE 3a JIOKAJTHA
JTaHHA WM aPpTYMEHT, KaeTo ce U3I0JI3Ba 3a
KJIac JaHHA

B Te3m caydyau, M3moJI3BaHeTo HA pedepeHIusaTa
this € 3A1bJKUATEIHO 32 JOCTHII 10

CHLOTBETHATA KJAacC JaHHA.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 <
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CobBeT 3a nsbsreaHe Ha rpewwku 8.1

N30sirBaiTe ayo0JMpaHe HAa HMEHA HA KJIac JaHHH
KATO HMMETA HA APIr'YMEHTH M JIOKAJIHHU JaHHMU 34
MeTO/ B ChIIIHUSA KJIac.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 4 »



M3non3BaHe Ha pecypcu 8.1

25

Java orpann4aBa M3MmoJI3BaHATA MMAMET KAaTo a3l eHO
KOIIHNe OT BCEKH METO/1 32 BCEKH KJIaC M TO3H METO/ ce
BHKA MOOT/AEJTHO OT BCEKH 00€KT Ha KJIaca, KOraTto uMa
HYK/1A.

Ot apyra crpaHa, BCeKH 00€KT Ma3u OTAeJTHO KOIue 0T
CBOMTE KJIAC JAHHM (HEe — CTATUYHH)

Taka, npu U3BJIHEHUETO HA METO/ Ce M3I10JI3BA
pedepennusita this 3a ykasBaHe KOl 0T BCHYKH 00€KTH
Ha KJaca (M CbOTBETHO KJIAC JJaHHM) 1Ie 0bie U3M0JI3BaH
IPU TOBA M3IIbJIHEHHE.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 <

>



8.5 [lpumep: class Time C

OOMNbIHUTENHN aeHULUKN Ha
KOHCTPYKTOPMU

* KoHCcTpyKTOp- MeTOA cienMaJn3upaH 3a MHUNNAJIU3ANUS HA 00eKT
IIPU CH3IABAHETO MY

 KOHCTPYKTOPBT HE MOKe /1A ce U3ITbJIHABA CJIe]l Chb31aBAHETO HA
o0exra!

e JlombJHUTEJIHH Ae(PUHUINN HA KOHCTPYKTOPH

— Cuay:Kart 32 OChIIIECTBABAHE HA PAa3JIMYHHU CIOCOOM 3a
HHUIHAJIU3AIUSA HA 00€KT, B CbOTBETCTBHE ¢ H3UCKBAHHUSTA HA
MOTPeOUTEINTE HA TAJCHUA KJIAC

* KoncTpykTop mo moapazoupane

— HNuauuuaau3upa o0eKTa ¢ NpreTH 3a CTAHJAAPTHY HAYAJIHHA
CTOMHOCTH HA KJIAC JaHHUTE

* pedepenuusaTa this reference mo:xe 1a ce U3M0J13Ba 32 U3NMbJIHEHUE
HA IPYI KOHCTPYKTOP M B TO3H CJIy4yail TpsiOBa 1a € mMbpBaTa
H3IBJIHMMA KOMAaH/AAa B TSJIOTO HA KOHCTPYKTOPpA (software reuse!)

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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// Fig. 8.5: Time2_java
// Time2 class declaration with overloaded constructors. Outline

public class Time2

{

private int hour; // 0 - 23
private int minute; // 0 - 59
private int second; // 0 - 59

Time2. java

// Time2 no-argument constructor: initializes each instance variable (1 0f34)

// to zero; ensures that Time2 objects start in a consistent state

public Time2() «

P KoHnctpykTop no nozipazoupane
this( 0, 0, 0 ); Z/ invoke Time2 constructor with three arguments

} // end Time2 no-argumé

ocaond defaulted ta 0

27

// Time2 constructor: hour supplied, min

public Time2( int h ) N3BHKBa c€ KOHCTPYKTOPHT 3a OOIIO MOJI3BAHE

{

this(C h, 0, 0 ); uctor with three arguments
} // end Time2 one-argument constru
// Time2 constructor: hour minute supplied, second defaulted to O
public Time2( int h, in
{

this(C h, m, 0 ); // invoke Time2 constructor with three arguments
} 7/ end Time2 two-argument constructor

<4 >

E. KpbcTeB, Ys800 s
lNpoepamupaHemop
2007
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35
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40
41
42
43
44
45
46
47
48
49
50
51

// Time2 constructor: hour, minute and second supplied
public Time2( int h, Iint m, int s )
{

setTime( h, m, s ); // invoke setTime to validate time
} 7/ end Time2 three-argument constructor

// Time2 constructor: another Time2 object supplied

KoHcTpykTOp 3a 001110 1Tos13BaHe
BUKa setTime 3a BAJIMAUPAHE

Ha JaHHUTE

public Time2( Time2 time ) *

{

// invoke Time2 three-argument constructor

this( time.getHour(), time.getMinute(), time.getSecond() );
} // end Time2 constructor wi i i r t

// Set Methods
// set a new time value using universal time; ensure that

// the data remains consistent by setting invalid values to zero

public void setTime( int h, int m, int s )

{
setHour( h ); // set the hour
setMinute( m ); // set the minute
setSecond( s ); // set the second

} // end method setTime

KoHcTpykTop 3a konupane- uma 3a
apryMeHT camo pedepeHIus KbM
0O€KT OT ChIIMS Kilac Time2

28

Moxe 1a ce u3non3Ba U JUPEKTEH
NOCTBII 10 JAHHUTE HA time

Outline

Time2. java

(2or4)

<4 >

E. KpbcTeB, Ys800 s
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65
66
67
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69
70
4l
72
73
74
75
76

// validate and set hour
public void setHour( int h )
{
hour = ( (h>=08& h <24 ) ?h
} // end method setHour

// validate and set minute
public void setMinute( int m )
{
minute = ( (m>=0 & m< 60 ) ?
} // end method setMinute

// validate and set second

0);

Outline

Time2. java

(3 ot 4)

public void setSecond( int s ) <«
{

second = ( (s> 08&& s <60 ) ?
} 7/ end method setSecond

// Get Methods
// get hour value
public int getHour()
{
return hour;
} 7/ end method getHour

0);

Set u Get meronu

<4 >

E. KpbcTeB, Ys800 s
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77 // get minute value

78 public int getMinute() Outline
79 { -
80 return minute;

81 } // end method getMinute

- Time2. java
83 // get second value

84 public int getSecond()

85 {

86 return second; (4(1f4)
87 } /7 end method getSecond

88

89 // convert to String in universal-time format (HH:MM:SS)
90 public String toUniversalString()

91 {

92 return String.format(

93 ""%02d:%02d -%02d"*, getHour(), getMinute(), getSecond() );
94 } // end method toUniversalString

95

96 // convert to String in standard-time format (H:MM:SS AM or PM)
97 public String toString()

98 {

99 return String.format( "%d:%02d:%02d %s',

100 ( (@getHour() == 0 || getHour() == 12) ? 12 : getHour(Q % 12 ),
101 getMinute(), getSecond(), ( getHour() < 12 ? "AM™ = "PM™ ) );

102 } /7 end method toString
103} // end class Time2

<4 >
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8.5 ... MMpaBuna 3a mogenupaHe Ha Knac

// Fig. 8.5: Time2._java
// Time2 class declaration with overloaded constructors.

public class Time2

{
private int hour; // 0 - 23
private int minute; // 0 - 59
private int second; // O - 59

© 0 N O b ODN =

1. IImmar ce jaHHMTE HA KJIaca (BCHUKH ¢ private A0CTHI)

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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8.5 ... [lpaBuna 3a mogenunpaHe Ha Knac

// validate and set hour
53 public void setHour( int h )

54 {

55 hour = ( (h>=0¢& h <24)) ?2h :0);
56 } 7/ end method setHour

57

58 // validate and set minute

59 public void setMinute( int m )

60 {

61 minute = ( (mM>0& m <60 ) ?2m: 0);
62 Y} 7/ end method setMinute

63

64 // validate and set second

65 public void setSecond( int s )

66 {

67 second = ( (s> 0&& s <60 ) ?s :0);
68 } 7/ end method setSecond

69

70 // Get Methods
71 // get hour value
72 public int getHourQ

73 {

74 return hour;

75 } 7/ end method getHour
76

2. [Ilumar ce set u get MeTOAMTE 32 BCUYKH JIAHHU, KOUTO LIeE Ce
IPOBEPABAT 32 BAJNAHOCT U LIe y4acTBAaT public uHTEepdenca Ha
KJIaca

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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8.5 ... MMpaBuna 3a mogenupaHe Ha Knac

29 // Time2 constructor: hour, minute and second supplied

30 public Time2( int h, int m, int s )

3 {

32 setTime( h, m, s ); // invoke setTime to validate time
33 } /77 end Time2 three-argument constructor

3. Beaunara ciea Kjac JaHHHUTE C€ MUIIE KOHCTPYKTOPA 32 001110
110JI3BAHE KATO Ce M3M0JI3BAT ChbOTBETHHUTE Set MeTOM 3a JaHHHUTE,
rapaHTUPAIIM BAJUAHOCT

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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8.5 ... MMpaBuna 3a mogenupaHe Ha Knac

10
11
12
13
14
15
16

// Time2 no-argument constructor: initializes each instance variable
// to zero; ensures that Time2 objects start in a consistent state
public Time2(Q
{

this( 0, 0, 0 ); // invoke Time2 constructor with three arguments
} 7/ end Time2 no-argument constructor

Beanara ciiejl KOHCTPYKTOpa 3a 001110 MOJI3BaHe ce MHIIIe

KOHCTPYKTOPHT IO MOAPA30MpPaHe KaTo ce U3I0J13Ba peq)epeHlmﬂTa

this 3a U3BUKBaHEe HA KOHCTPYKTOPA 32 001110 MOJI3BAHE

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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8.5

35
36
37
38
39
40

... [NpaBuna 3a MmoaerinpaHe Ha Knac

// Time2 constructor: another Time2 object supplied
public Time2( Time2 time )

{

// invoke Time2 three-argument constructor
this( time.getHour(), time.getMinute(), time.getSecond() ):
} // end Time2 constructor with a Time2 object argument

Beanara cjea KOHCTPYKTOpPA 10 MoJApa3oupaHe ce Muiie

KOHCTPYKTOPA 32 KOIIUPAaHe KATO Ce U3M0JI13Ba pedepeHIUATA
this 3a MI3BMKBaHEe HA KOHCTPYKTOPA 3a 001110 MOJI3BaHE

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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8.5 ... [lpaBuna 3a nncaHe Ha Knac

96 // convert to String in standard-time format (H:MM:SS AM or PM)
97 public String toString()

98 {

99 return String.format( "%d:%02d:%02d %s*,

100 ( (getHour() == 0 || getHour() == 12) ? 12 : getHour() % 12 ),
101 getMinute(), getSecond(), ( getHour() < 12 ? "AM™ - "PM™ ) );

102 } // end method toString
103} // end class Time2

6. Haxkpas ce nmuie MeTtoasbT toString (), KOUTO CIIYXKH aa

U3BeJ/le B IOJXOAAIIL TeKCTOB (hopMaT TEKYIIUTE CTOMHOCTH HA
BCUYKH KJIAC JaHHU

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007



8.5 ... Mon3aTta ot Set MmeToguTe

 U3mos13BaHeTO HA Ssef METOAM B KOHCTPYKTOPA 32 001110
M0JI3BaHe

— JlonpuHacs 3a usésirsane Ha ayojupane Ha Koaa 1o
BAJIMIMPAHE HA JAHHUTE M ONPOCTABA NMPOMEHHU B
peaauszanusara (software reuse!)

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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Software Engineering daktu 8.4

38

Koraro eafuH 00eKT Ha JajJeH KJIAC MOJY4YH
pedepeHrs KbM APYI 00€KT OT ChIIMA KJaC, TO
IbPBUAT 00€KT J00MBA JOCTHII 10 BCHUKH
YJIeHOBE HA BTOPUs 00eKT (BKJ. private)- Ui

npumepa ¢ copy- KOHCmpPyKmopa

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 <
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39

Software Engineering daktu 8.5

Ilpu peanu3anuaTa HA METOAU, U3UCKBAIIHN
AOCTHII 10 JAHHUTE HA KJIAC, U3I10JI3BauTe set "
get MEeTOAUTE HA KJIaca 32 IOCTHBII 10 private
nanHuTe. ToBa 00JieK4YaBa MOAAPHAKKATA HA KOJA
1 eJIEMUHUPA BEPEATHOCTTA 32 IPECHIKH.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 4 »



ObwuyanHa rpewka npu nporpammpaHe 8.3

40

CuHTaKkTHYHA rpemika e this aa ce U3MmoJ3Ba 3a

U3BMKBAHE HA KOHCTPYKTOP OT 0JIOKA ¢ KOMAH/U HA
JAPYI KOHCTPYKTOP, AaKO MACTOTO HA U3BUKBAHE HeE €
IbPBATA U3IBLJIHUMA KOMAH/JAA B TO3M KOHCTPYKTOP.

CUMHTAKTUYHA I'PeliKa e ¢bINo this a ce U3MoJ3Ba 3a
U3BMKBAaHE HA KOHCTPYKTOP OT THJI0TO METO[, KOUTO He e
KOHCTPYKTOP.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 <
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ObwuyanHa rpeLwwka npu nporpammpaHe 8.4

41

BcekH KOHCTPYKTOP MO’Ke 1a BUKA JAPYrd METOIM OT ChIIUA KJIAC.

Nmaiite npeaBua, 4e JaHHUTE U3MO0JI3BAHN OT T€3W METOIHA MOraT
1A He ca ole MHUIHMAJIUZUPAHN, IOHEKe KOHCTPYKTOPBT ce
U3IIbJHSBA B MPOI[€CA HA MHULIUAJIM3AIMS HA KJIAC JaHHUTE.

HN3nmoJ13BaHeTO HA JaHHU, KOUTO He ca OMJIM MOAXO0ASII0
UHUIMAJTM3UPAHN BOTU 10 TPYJAHHU 32 OTKPUBaHE JIOTHYECKH
rpeuiKu.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 <
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// Fig. 8.6: Time2Test. java
// Overloaded constructors used to initialize Time2 objects. OUtIine

public class Time2Test

{

public static

{

Time2 tl1 =
Time2 t2 =
Time2 t3 =
Time2 t4 =
Time2 t5 =
Time2 t6 =

System.out.
System.out.
System.out.
System.out.

void main( String args[] )

new Time2(); // 00:00:00
new Time2( 2 ); // 02:00:00
new Time2( 21, 34 ); // 21:34:00

new Time2( 12, 25, 42 ); // 12:25:42
new Time2( 27, 74, 99 ); // 00:00:00
new Time2( t4 ); // 12:25:42

printIn( "Constructed with:" );

printin(C "tl: all arguments defaulted” );

printf( ”
printf( ”

M3BuKBaHE Ha KOHCTPYKTOPU OT
pa3IuyHU A€ OUHULTUN

Time2Test. java

%s\n", tl.toUniversalString(Q );

%s\n", tl.toStringQ ):

(1 ot3)

<4 >
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System.out._printin(

"t2: hour specified; minute and second defaulted" ); OUtIine
System.out.printf( *  %s\n", t2.toUniversalString(Q ): -
System.out_printf( © %s\n", t2.toString(Q );

System.out.printin( TimeZTest_java

"t3: hour and minute specified; second defaulted” );

System.out._printf( ©  %s\n", t3.toUniversalString( ):
System.out.printf( *  %s\n", t3.toString() );
(2ot 3)
System.out._printin( "t4: hour, minute and second specified” );
System.out.printf( %s\n", t4.toUniversalString( ):
System.out._printf( * %s\n", t4.toString(Q );

System.out.printin( "t5: all invalid values specified"” );
System.out_printf( * %s\n", t5.toUniversalString(Q );
System._out._printf( *  %s\n", t5.toString() );

<4 >
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38 System_out_printIn( "t6: Time2 object t4 specified” );
39 System.out.printf( “ %s\n", t6.toUniversalString( );
40 System.out.printf( “ %s\n", t6.toString( );

41 } 7/ end main

42 } // end class Time2Test

tl: all arguments defaulted
00:00:00
12:00:00 AM
t2: hour specified; minute and second defaulted
02:00:00
2:00:00 AM
t3: hour and minute specified; second defaulted
21:34:00
9:34:00 PM
t4: hour, minute and second specified
12:25:42
12:25:42 PM
t5: all invalid values specified
00:00:00
12:00:00 AM
t6: Time2 object t4 specified
12:25:42
12:25:42 PM

Outline

Time2Test. java

(3 ot 3)

<4 >
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45

8.6 KoHcTpyKkTOp NO nogpasdbupaHe

 Uuunuanu3anusATa HA JaHHHUTE HA KJIaca J1a CTaBa caMo B
KOHCTPYKTOP!

* Bceku ki1ac TpsaiOBa 1a MMa MOHE €IMH KOHCTPYKTOP-

IIpenopbuuTEIHO € BCEKH KJIAC 1a MMA TPUTE BH/JIa KOHCTPYKTOPH
(IIo nodpazoupane, “3a 0040 noyzeane” u KOHCMPYKMop 3a KOnupane)

— AKO KJIaC HAMA SIBHO JIe()MHUPAHU KOHCTPYKTOPH,
KOMIIMJIATOPBT BMbKBA B KO 1e(MHUIUA HA KOHCTPYKTOP 10
noapazoupane)

* B 1034 ciayyall JaHHUTE HA KJIaca ce HHUUHMAIUZUPAT ChC
CTOMHOCTH, KOUTO €A MO Nnojapa30upaHe 3a CbOTBETHUS THII JAHHU

o [lpumuTUBHHUTE TUIIOBE JAHHM Ca HYJIH 32 YUCJIOBHUTE THUIIOBE,
false 3a boolean npoMeHJiuBM M null 3a BCHYKH pedepeHTHI

THIIOBC JaHHHU

E. KpbcTteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpuacku” 2007 4 >



ObwuyanHa rpewka npu nporpammpaHe 8.5

46

AKO AaJieH KJIAaC UMa KOHCTPYKTOPHU C Helpas3eH
CIIMCBHK OT AapryMEHTH, HO HAIMA sIBHA de(MHULIAS
3a public KOHCTPYKTOP 10 noapasdoupane, To
BCEKHM OIMUT 1A Ce U3MO0JI3BA KOHCTPYKTOP IO
moapazoMpaHe BOAM A0 I'PeliKa IMPU KOMIIUJIAIINSA.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 <
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8.7 [pepHa3HavyeHUe Ha Set un Get
MeToauTe

e Set MeTOIU
— H3BeCTHH CBHLIIO KATO mutator MeTOAM
— 3aJaBaT HOBH CTOMHOCTH HA KJIAaC JaHHU

— TpadBa na BAAWIMPAT HOBUTE CTOMHOCTH MPeau 1A
WHULNHUAJTAZHPAT KJIAC JaHHUTE

— Mo:Kke 1a BpbIIAT CTOMHOCT, 32 /1a CHTHAJIM3UPAT
HEBAJMAHM JAaHHM (10 NPUHLMUII ca void)

 Get MeTOIH
— H3BeCTHH CHIO KATO ACCESSOr MeTOIH
— Bpbluar Tekymara cTOHHOCT HA KJIAC TaHHU

— Mo:xke 1a ynpapJjasaBaTt GopMaTa HA BPBbIIAHUTE JAHHU

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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Software Engineering daktu 8.7

48

I1o mpaBuJio, u3nosi3Baiite BuHaru public SET u GET
METOIH 32 NPOMSHA H M3BJIHYAHE HA TEKYIIHUTe
CTOMHOCTH HA KJIAC JaHHUTE, KOUTO MAaK 110 MPaBUJIO
TpsA0dBa 1a ca private.

Ta3u apaneKT(s;[ﬁl Ha KJjaca IpuJiara OCHOBHHUSI
npuHoun Ha O 3a CKpMBaHe HA JaHHUTE, TapaHTHpa
IpeacKa’yemMo nmoBeJaeHue Ha 00eKTHTE OT KJIaca
NMpUAABAa MO/IYJIEH XapaKTep HA NPUJI0KEHHETO.

E. KpbeTteB, Yg800 8 lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 <
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8.7 [pepHa3HavyeHUe Ha Set un Get
MeToauTe

* [IpeaukaTu Nnpu UMEeHyYBaHe HA METOAH

— TecTBaHe 12,14 00€KTa ce HAMMPA B €IHO WJIU Apyra
CHLCTOSIHUE MPU KOETO ce 0UaKkBa boolean pe3yJrart
truewmm false

— HpuMep: eINH MeToJ 1sEmpty nposepsaBa 1ajiu 1a/IeH
HHU3 € HHULIHAJIM3MPAH HA nIpa3eH Hu3 ()

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007
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3agauu

1. Hanmmere class Rectangle.

Heka class Rectangle uma length (abjixnHa) M width
(mxupuHa), Bcsika oT KouTo € 1 mo moapasoupane.

Hamumere SET u GET meronu 3a 1length (nbjaxuna) u width
(mupunHa). SET MeToabT 1a MO3BOJISIBA 32IaBAHE HA YHCJIA C
IJIaBAIlA 3a1eTas ¢ eIUMHUYHA TOYHOCT OT uHTepBaJjaa [0, 20].

Heka o1e 00eKkTHTE Ha TO3M KJIAC a HMAT METOAM 3a
npecMsiTaHe CbOTBETHO HA HA MePUMeETHPa
(calculatePerimeter) miuiomra (calculateArea).

Hexka na uma u toString () MeTo] 3a U3BEK/IAAHE HA TEKYLIMTE
CTOMHOCTH 32 KJIAC JaHHUTE, BCAKA HA OTAEJIEH pell CbC
CbOTBETEH MPOMIT U 2 3HAKA CJIe] JeCeTUYHATA 3a1eTast.

Hanuuiere npuiioskeHue 3a rectBane class Rectangle

E. KpbeTteB, Yeod s lNpozpamupaHemo, DMU, CY”Kn. Oxpuagckn” 2007 <
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