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OCHOBHU TeMM

= Peanusauns Ha MHOroKpaTHO M3non3BaHe Ha codpTyep NOCPEeaCTBOM
npunaraHe Ha KOHLeNuusTa 3a HacneacTBEHOCT.

= [NedunHnuma n npunoxeHna Ha 6a3oB Knac 1 NPON3BOAHU KIlacoBe.

= I3non3BaHe Ha extends 3a cb3gaBaHe Ha Knac, KOUTO oHacneasasa
OaHHUTE N NOBEeAEHNETO Ha Apyr Knac.

= W3non3BaHe Ha moaudukaTop protected 3a Nno3BonsiBaHe MNPOU3BOAEH
Krac ga nosiyydm ocTbn 4o YneHoBeTe Ha 6a30B Krac.

- HonyanaHe Ha OOCTbMN A0 YrieHoBeTe Ha 6a3oBusa Knac ypes3
KInro4vyoBaTa AyMa super.

= [loBeaeHWe Ha KOHCTPYKTOPUTE NMpU KriacoBe B epapxus oT
HacneaCcTBEHOCT.

= MeTtoau Ha knac Object n oHacnegsiBaHeTO UM BbB BCEKMU
Knac.
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KoHCTpyKTOpM Ha Npou3BOAHM KilacoBe
Software Engineering ¢ HacneacTBeHOCT

KnacbT Object

GUI n Graphics npumep: U3BexxaaHe Ha TEKCT U NU300paxXeHus ¢
eTUKeTun

3apgaum

Jlnteparypa:
Java How to Program, Sixth Edition, enaea 9
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9.5 KOHCTpYKTOpPU Ha NPOU3BOOHU KNacoBe

 NMHunmajamn3upaHe HA 00€KTH OT MPOU3BOIHM KJIACOBE

— KackaaHo (Bepu:KHO) U3BUKBAHE HA KOHCTPYKTOPH

* Bceku KOHCTPYKTOP HA MPOU3BOJAEH KJIAC H3BUKBA KOHCTPYKTOPA HA CBOS
THPEeKTEeH 6a30B KJIac (IBHO 171 HeSIBHO)

* JIbpBOBHIHA CTPYKTYPa HA HACJEACTBEHOCT

— KOHCTPYKTOPBHT HA KIACHT HA HAM- BUCOKOTO HUBO OT HEPapXUATA
M3BMKBA KOHCTPYKTOPBLT Ha Kjiaac Object (zawo?)

— KocTpyKTyphT Ha TeKyIIUS POU3BO/IEH KJIAC Ce N3NMbJIHIBA
MoCJIe/AeH

— Ilpumep: iiepaxusi Ha HACJIEACTBEHOCT
CommissionEmployee3 - BasePlusCommissionEmployee4

e KOHCTPYKTOPBLT Ha CommissionEmployee3 ce uanbiansiBa cjien Karo
NPUKJIYY H3IILJIHEHHETO HA KOHCTPYKTOpa Ha kiaac Object

e KOHCTPYKTOPBT Ha BasePlusCommissionEmployee4 ce
U3IBJIHABA CJIe] KATO NPUKJIIYUA U3IIbJIHEHHETO MOCJIeA0BATE/THO HA
KOHCTPYKTOpHTE Ha Kjiaac Object U ma kiac CommissionEmployee3

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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Software Engineering cakt 9.8

IIpu ch31aBaHe Ha OOEKT OT IPOU3BOJICH Kilac,
KOHCTPYKTOPBHT HA TO3HM KJIAC U3IThJIHSIBA KATO MbPBAa KOMAH/1a
KOHCTPYKTOPBHT Ha JUPEKTHUS 0a30B Kjiac (IBHO, 4pe3
KJIFOUOBATa JIyMa super, WA HEABHO KaTO KOMIIWJIATOPHT
BMBKBa HEOOXOAMMUTE 3a IIeJITa KOMaHIH).

IIpu TOBa, KOHCTPYKTOPHT HA 0A30BHUAT Kjac TpsOBa aa
MHUIIMAJIW31pa BCHUKUTE TaHHU Ha 0a30BHs KJlac,
OHacNle0eHU 8 NPOU3B0OHUS KIAC, & KOHCTPYKTOPHT Ha
IIPOU3BOHMS KJIaC MHULMAIM3UPA OCTAHAIUTE JaHHU
crieCu(pUYHHU 3a TPOMU3BOAHHUS KJaC (8CUUKU OCMAHAIU OAHHU,
PAa3nudHu Om oHacieoeHume)
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Software Engineering ¢akTtu 9.8

[Ipu Junca Ha U3BUKBAaHe HA KOHCTPYKTOP Ha 0a30B KJIac
KaTO ITbpBa KOMaHAa B KOHCTPYKTOpa Ha 0a30BHUs KJIac U
JIAIICA HA KOHCTPYKTOP B 0a30BHUS KJIAC CE€ U3BBPIIBA
HHUIMAJIU3UPAHE HA OHACJIeIeHUTE JaHHHU 110
noapasoupane (1.e. 0 npumumusHu yuciosu oantu, false 3a
oynesu oannu, null 3a scuuku OaHHu om pegepenmen mun).
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// Fig. 9.15: CommissionEmployee4.java
// CommissionEmployee4 class represents a commission employee.

public class CommissionEmployee4

{

private String firstName;

private String lastName;

private String socialSecurityNumber;

private double grossSales; // gross weekly sales
private double commissionRate; // commission percentage

// five-argument constructor
public CommissionEmployee4( String first, String last, String ssn,
double sales, double rate )

Qutline

CommissionEmployee4
.java

(1o0t4)

Penose 23-24

{ <
// implicit call to Object con;E;uctor occurs here
firstName = first;
lastName = last;
socialSecurityNumber = ssn;
setGrossSales( sales ); // validate and store gross sales
setCommissionRate( rate ); // validate and store commission rate

HesaBaO n3BuKBane Ha
KOHCTPYKTOP MO MojpazoupaHe
Ha 0a3oBus kiac (class Object).

System.out.printf( <
"\nCommissionEmployee4 constructor:\n%s\n", this );
} // end five-argument CommissionEmployee4 constructor

N3BexnaHe Ha CHLOOIIEHHE 3a
mpocieasiBaHe Ha
II0CJIEJOBATEIHOCTTA B
W3BUKBAHETO HA
KOHCTPYKTOPHTE.

< )

E. KpbcTeB, Yeo00 s
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56

// set first name
public void setFirstName( String first )
{
firstName = first;
} // end method setFirstName

// return first name
public Sstring getFirstName()
{
return firstName;
} // end method getFirstName

// set last name
public void setLastName( String last )
{
TastName = last;
} // end method setLastName

// return last name
public String getLastName()
{

return lastName;
} // end method getLastName

// set social security number

public void setSocialSecurityNumber( String ssn )

{

socialSecurityNumber = ssn; // should validate

} // end method setSocialSecurityNumber

Qutline

CommissionEmployee4
.java

(2ot 4)

< )
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57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

// return social security number
public String getSocialSecurityNumber()
{
return socialSecurityNumber;
} // end method getSocialSecurityNumber

// set gross sales amount
public void setGrossSales( double sales )
{
grossSales = ( sales < 0.0 ) ? 0.0 : sales;
} // end method setGrossSales

// return gross sales amount
public double getGrosssales()
{

return grossSales;
} // end method getGrossSales

// set commission rate
public void setCommissionRate( double rate )
{
commissionRate = ( rate > 0.0 & rate < 1.0 ) ? rate : 0.0;
} // end method setCommissionRate

Qutline

CommissionEmployee

4.java

(3ot 4)

< )
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81 // return commission rate 10

82 public double getCommissionRate() Outline
83 { -
84 return commissionRate;

85 } // end method getCommissionRate

86

_ CommissionEmployee4
87 // calculate earnings

: _ .java
88 public double earnings()
B . (4 ot 4)
90 return getCommissionRate() * getGrossSales();
91 } // end method earnings
92
93 // return String representation of CommissionEmployee4 object
94 public String toString()
95 {
96 return String.format( "%s: %s %s\n%s: %s\n%s: %.2f\n%s: %.2f",
97 "commission employee"”, getFirstName(), getLastName(Q),
98 "social security number”, getSocialSecurityNumber(),
99 "gross sales", getGrossSales(),
100 "commission rate", getCommissionRate() );

101 } // end method toString
102 } // end class CommissionEmployee4

< )
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

// Fig. 9.16: BasePlusCommissionEmployee5.java
// BasePlusCommissionEmployee5 class declaration.

public class BasePlusCommissionEmployee5 extends CommissionEmployee4

{

private double baseSalary; // base salary per week

// six-argument constructor
public BasePlusCommissionEmployee5( String first, String last,
String ssn, double sales, double rate, double salary )

super( first, last, ssn, sales, rate );
setBaseSalary( salary ); // validate and store base salary

System.out.printf(
"\nBasePlusCommissionEmployee5 constructor:\n%s\n", this );
} // end six-argument BasePlusCommiss loyee5 constructor

// set base salary
public void setBaseSalary( double salary )
{

basesalary = ( salary < 0.0 ) ? 0.0 : salary;
} // end method setBaseSalary

11
Qutline

Omnacnenssa class
CommissionEmployee4

BasePlusCommission
Employee5.java

(1012

Penose 15-16

N3BexnaHe Ha cHLOOIIEHHE 3a
npocieasiBaHe Ha
II0CJIEJOBATEIHOCTA B
W3BUKBAHETO HA
KOHCTPYKTOPHTE.

< )
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

// return base salary
public double getBaseSalary()
{
return baseSalary;
} // end method getBaseSalary

// calculate earnings
public double earnings()
{
return getBaseSalary() + super.earnings(Q;
} // end method earnings

// return String representation of BasePlusCommissionEmployee5
public string tostring()
{
return String.format( "%s %s\n%s: %.2f", "base-salaried",
super.tostring(), "base salary"”, getBaseSalary() );
} // end method toString

43 } // end class BasePlusCommissionEmployee5

12
Qutline

BasePlusCommission
Employee5.java

(20t 2)

< )
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// Fig. 9.17: ConstructorTest.java
// Display order in which superclass and subclass constructors are called. Outline

public class ConstructorTest

{

public static void main( String args

{

Cw3maBa 0OEKT OT KJjiac
CommissionEmployee4

commissionEmployee4 employeel = new CommissionEmployee4(

"Bob", "Lewis", "333-33-3333", 5000,

System.out.printinQ;

BasePlusCommissionEmployee5 employee2 =
new BasePlusCommissionEmployee5(
"Lisa", "Jones"™, "555-55-5555", 2000,

System.out.printinQ;
BasePlusCommissionEmployee5 employee3 =
new BasePlusCommissionEmployee5(
"Mark", "sands", "888-88-8888", 8000,
} // end main

21 } // end class ConstructorTest

.04 );

.06, 800

13

Cpb3maBa 1Ba 00CKTa OT KJ1ac
BasePlusCommissionEmployee5
3a WIIOCTPUpPAHE HA
IMOCJIICAOBATCIIHOCTTA B UI3BUKBAHCTO Ha
KOHCTPYKTOPUTE.

constructorTest

.15, 2000 );

.java
(1 ot 2)
Penose 8-9
Penose 12-19
4 >
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CommissionEmployee4 constructor: 14

commission employee: Bob Lewis Outline
social security number: 333-33-3333 -

gross sales: 5000.00
commission rate: 0.04 constructorTest

CommissionEmployee4 constructor: .
base-salaried commission employee: Lisa Jones . java
social security number: 555-55-5555

gross sales: 2000.00

commission rate: 0.06

base salary: 0.00

BasePTusCommissionEmployee5 constructor: (2ot 2)
base-salaried commission employee: Lisa Johes
social security number: 555-55-5555

gross sales: 2000.00

commission rate: 0.06

BasePlusCommissionEmployee5
CommissionEmployee4 constructor: ce M3IIBbJIHSBA CJIea KOHCTDVKTODA Ha
base-salaried commission employee: Mark Sands A Py P
social s$cur1§5ogugger: 888-88-8888 0a30BUSA KJ1ac
gross sales: . . .
commission rate: 0.15 Comm1ss1onEmp1oyee4.

base salary: 0.00

BasePlusCommissionEmployee5 constructor:
base-salaried commission employee: Mark Sands
social security number: 888-88-8888

gross sales: 8000.00

commission rate: 0.15

base salary: 2000.00

<4
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9.5 MpaBuna 3a NnucaHe Ha KOHCTPYKTOPU Ha
KnacoBe B nepapxusi Ha HacneacTBeHOCT

Shape
TwoDimensionalShape ThreeDimensionalShape
Circle Square Triangle Sphere Cube Tetrahedron
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9.5 MpaBuna 3a NnucaHe Ha KOHCTPYKTOPU Ha
KnacoBe B nepapxusi Ha HacneacTBeHOCT

1. Ilumem 0a30BMS KJIAC HA HePapXMATA OT
HACJIEACTBEHOCT IO NMPaBMJIATa 3a MOJAeJMpPaHe Ha KJac,
aajgeHu B Jeknusa 11.1 B cjeaHara mocjie10BaTeJHOCT

A.
B.
C.

T

private KJjac JaHHHU
SET u GET Meroam 3a BCHYKH KJIAC JAHHU

KoHcTpykTOop 32 00110 mosi3BaHe (M3BMKBA SEt MmeToauTe 32
JTAHHUTE)

KoHcTpyKkTOp 10 moapa3oupaHe (M3BUKBAa KOHCTPYKTOpPA 3a
00110 MOJI3BaHE)

KoHcTpyKTOp 32 KOonnpaHe (M3BUKBAa KOHCTPYKTOPA 3a
00110 MOJI3BaHE)

Bcecuuku ocTaHaam KJjiaac MeToIu

. String toString() meron

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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9.5 MpaBuna 3a nMcaHe 6a30B Krac-
AeKnapupaHe Ha gaHHUTe

// Fig. 9.15a:

// CommissionEmployeed class represents a commission employee.

CommissionEmployee4. java

public class CommissionEmployee4

{

private
private
private
private

private

String
String
String
double
double

firstName;

lastName;

socialSecurityNumber;

grossSales; // gross weekly sales

commissionRate; // commission percentage
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9.5 NMpaBuna 3a nucaHe 6a30B KNac-
SET n GET meTtoan

// set first name
public void setFirstName( String first )
{
firstName = first;
} // end method setFirstName

// return first name
public String getFirstName ()
{
return firstName;
} // end method getFirstName

// set last name
public void setLastName( String last )
{
lastName = last;
} // end method setLastName

// return last name
public String getLastName ()
{
return lastName;
} // end method getLastName

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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9.5 NMpaBuna 3a nucaHe 6a30B KNac-
SET n GET mMetoau ...

// set social security number
public void setSocialSecurityNumber( String ssn )
{
socialSecurityNumber = ssn; // should validate
} // end method setSocialSecurityNumber

// return social security number
public String getSocialSecurityNumber ()
{

return socialSecurityNumber;
} // end method getSocialSecurityNumber

// set gross sales amount
public void setGrossSales( double sales )
{
grossSales = ( sales < 0.0 ) ? 0.0 : sales;
} // end method setGrossSales

// return gross sales amount
public double getGrossSales ()

{

return grossSales;
} // end method getGrossSales

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007


http://www.uml.org/

9.5 NMpaBuna 3a nucaHe 6a30B KNac-
SET n GET mMetoau ...

// set commission rate

public void setCommissionRate( double rate )

{

commissionRate = ( rate > 0.0 && rate < 1.0 ) ? rate :

} // end method setCommissionRate

// return commission rate

public double getCommissionRate ()

{

return commissionRate;

} // end method getCommissionRate

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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9.5 NMNpaBuna 3a nucaHe 6a3oB Knac-
KOHCTPYKTOpP 3a o0LL0 non3BaHe

firstName
lastName
socialSecurityNumber
grossSales
commissionRate
// five-argument constructor
public CommissionEmployeed ( String first, String last, String ssn,
double sales, double rate )

// implicit call to Object constructor occurs here
firstName = first;

lastName = last;

socialSecurityNumber = ssn;

setGrossSales( sales ); // validate and store gross sales

setCommissionRate( rate ); // validate and store commission rate

System.out.printf (
"\nCommissionEmployeed4 constructor:\n%s\n", this );

} // end five-argument CommissionEmployeed4 constructor
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9.5 NpaBuna 3a nucaHe 6a30B Knac-
KOHCTPYKTOPM Mo nogpasdbupaHe u 3a KonupaHe

// default constructor
public CommissionEmployeed ( )
{
this("", "", "", 0.0, 0.0);

} // end five-argument CommissionEmployeed4 constructor

// copy constructor
public CommissionEmployee4 (CommissionEmployee4 c )

{

this(c.firstName, c.lastName, c.socialSecurityNumber,
c.grossSales,c.commissionRate) ;

} // end five-argument CommissionEmployeed4 constructor

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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9.5 NpaBwuna 3a nncaHe 6a30B Knac-
APYyru mMeToau Ha Knaca v toString() mMmetToaa

// calculate earnings
public double earnings()

{

return getCommissionRate () * getGrossSales() ;

} // end method earnings

// return String representation of CommissionEmployee4 object
public String toString()

{
return String.format( "%s: %s %s\n%s: %s\n%s: %.2f\n%s: %.2f",

"commission employee", getFirstName (), getLastName (),
"social security number", getSocialSecurityNumber (),
"gross sales", getGrossSales(),

"commission rate", getCommissionRate() ),

} // end method toString

<
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9.5 MpaBuna 3a nucaHe Ha KOHCTPYKTOPMU Ha
KnacoBe B nepapxusi Ha HacneacTBeHOCT

2. IlumeM BCeKH OT MPOU3BOJAHNUTE KJIACOBE HA HepapXusTa oT
HACJIEACTBEHOCT M0 CJCJHUTE MPABUJIA B CJIEAHATA MOCJIEeI0BATEIHOCT

A.

B.

Jexapupa BCHUYKHU private Kjac JaHHH, KOMTO €A PA3JIUYHU OT
OHACJIeJIeHUTe

SET u GET meroau 3a BCHUKH KJIac JaHHU, KOUTO €A PA3JIMYHU OT
OoHAacJIe/IeHUTe

KoncTpykTop 3a 00110 nmoJsi3Bane

a. MH3BHKBa KOHCTPYKTOPBHT 32 001110 MOJI3BAHE HA JUPEKTHUS 0a30B
kiaac u uannuaansupa BCUUYKU onaciaenenn 1aHHu

b. wu3BHKBa Set METOAUTE 3a JAHHUTEC, KOUTO €A Pa3/iuvHu OoT
OHacCJIeACHUTE

KoncTpykTop mo nogpasoupane (M3BUKBa KOHCTPYKTOpPa 32 001110
MOJI3BaHE HA TEKYLIHs KJIac, 321aBa CTOMHOCTH 110 MoaApa30upaHe 3a
BCHYKHU JTAHHU — OHACJICACHHU U Te3H, JeUHMPAHU B TEKYLIUA KJIAC)

KoncTpykTop 3a konupane (M13BUKBa KOHCTPYKTOpA 32 001110 MOJI3BAHE HA
TeKylusa kjac , u3noazpa GET meToam 3a oHacJieleHM KJIac JaHHH)

Beruky ocTaHa M Kjiac MeTOAU
String toString() meroxa
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9.5 MpaBuna 3a nucaHe NponM3BoAeH Krac-
- pAeKnapuvpaHe Ha HOBUTe AaHHMU

// Fig. 9.16a: BasePlusCommissionEmployee5. java

// Modified BasePlusCommissionEmployee5 class declaration.

public class BasePlusCommissionEmployee5 extends CommissionEmployeeé

{

// Tyk He ce JekJapupaT OTHOBO HOAaHHUTE, KOMUTO Ca OHacyleneHu!

private double baseSalary; // base salary per week
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9.5 lNpaBuna 3a nucaHe Npou3BoAeEH Knac
SET nw GET metoaou camo 3a HOBUTEe OaHHU

// set base salary
public void setBaseSalary( double salary )
{
baseSalary = ( salary < 0.0 ) ? 0.0 : salary;
} // end method setBaseSalary

// return base salary

public double getBaseSalary ()
{

return baseSalary;

} // end method getBaseSalary
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9.5 NMNpaBuna 3a nucaHe NPon3BOAEH Krac
KoHCTpyKTOp 32 00LL0 non3BaHe

// six-argument constructor- mumMmmanusmumpa BCUUYKM naHHKM

public BasePlusCommissionEmployee5( String first, String last,
String ssn, double sales, double rate, double salary )

super ( first, last, ssn, sales, rate ); // unHuumanusupa OHACIEOEHUTE
// cilempa mMHMLUMaANMBaUMs Ha BCHUUYKKM JaHHM, KOMTO He Cca OHacCJIemeHMu

setBaseSalary( salary ); // validate and store base salary
System.out.printf (

"\nBasePlusCommissionEmployee5 constructor:\n%s\n", this );

} // end six-argument BasePlusCommissionEmployee5 constructor
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9.5 MpaBuna 3a nucaHe Npou3BoAeH Knac
KoHcTpyKkTOpPUM NO noapa3bupaHe n 3a KonupaHe

// default constructor
public BasePlusCommissionEmployee5( )

{
this ("", "", ", 0.0, 0.0, 0.0);

} // end six-argument BasePlusCommissionEmployee5 constructor

// default constructor
public BasePlusCommissionEmployee5 ( BasePlusCommissionEmployee5 b)

{

this( b.getFirstName () , b.getLastName (),
b.getSocialSecurityNumber (),

b.getGrossSales (), b.getCommissionRate (), b.baseSalary);

} // end six-argument BasePlusCommissionEmployee5 constructor
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9.5 lNpaBuna 3a nucaHe Npou3BoAeEH Krnac
APyrn MeTtoaun Ha Knaca u toString() metoaa

// calculate earnings
public double earnings()
{
return getBaseSalary() + super.earnings() ;
} // end method earnings

// return String representation of BasePlusCommissionEmployee5
public String toString()
{
return String.format( "%s %s\n%s: %.2f", "base-salaried",
super.toString(), "base salary", getBaseSalary() )
} // end method toString

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <

29

>


http://www.uml.org/

9.6 N3non3BaHe Ha HacneaAcTBeHOCT

° HpI/I3HaIII/I 3a HGOﬁXOZ[I/IMOCT OT HACJICACTBCHOCT
— EJIHM ¥ ¢CbIIIM TAHHMU Ce cpeuraTt B 1Ba WIH ITOBEYC KJjaca

— EJHH ¥ ChbIIM METOAHU, KOUTO €BEHTYAJHO ONIEPUPAT €THA
U ChIA IPYyNa JaHHM Ce ce CpelaT B IBa WM MoBeYe
KJaca

° Hpn.ﬂomenne Ha HACJICACTBCHOCT

— O00co0siIBaHe HA 0230B KJIaC ¢ O0IIIUTE JTAHHU M METO/IH

— JlepuHupaHe HA HepapXus OT HACJIEACTBECHOCT
e He ce n3uckBa HOCTHII 10 JaHHUTEC HaA 0a30BHA KJIacC
 He3zaBucuma nmoaapbiKKka U NPOMAHA HA KOAA
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9.7 knac Object

« Meroaure Ha ki1ac Object
— clone
— equals
— finalize
— getClass
— hashcCode
— notify, notifyAll, wait
— toString
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clone

E. KpbeTteB, Ye0d 8 lNpozpamupaHemo, MU, CY”’Kn. Oxpuackn” 2007

This protected method, which takes no arguments and returns an object
reference, makes a copy of the object on which it is called. When cloning is
required for objects of a class, the class should override method clone as a
pub11ic method and should implement interface Cloneable (package
java.lang). The default implementation of this method performs a so-
called —instance variable values in one object are copied into
another object of the same type. For reference types, only the references are
copied. A typical overridden c1one method’s implementation would
perform a that creates a new object for each reference type
instance variable. There are many subtleties to overriding method clone.
You can learn more about cloning in the following article:

java.sun.com/developer/JIDCTechTips/2001/tt0306.html

| MeToauTe Ha knac Object ce oHacnegsaBaT ABHO UNN HESABHO OT BCUYKMU
Knacose.
(1 ot 4)
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equals

| MeToauTe Ha knac Object ce oHacrneasaBaTt ABHO UM HESIBHO OT BCUYKM KnacosBe.

This method compares two objects for equality and returns true if
they are equal and false otherwise. The method takes any Object
as an argument. When objects of a particular class must be compared
for equality, the class should override method equals to compare
the contents of the two objects. The method’s implementation should
meet the following requirements:

e It should return false if the argument is nu11.

e It should return true if an object is compared to itself, as in
objectl.equals( objectl ).

e It should return true only if both
objectl.equals( object2 ) and
object2.equals( objectl ) would return true.

« For three objects, if objectl.equals( object2 ) returns
true and object2.equals( object3 ) returns true, then
objectl.equals( object3 ) should also return true.

« If equals is called multiple times with the two objects and the
objects do not change, the method should consistently return true if
the objects are equal and false otherwise.

A class that overrides equals should also override hashCode to
ensure that equal objects have identical hashcodes. The default
equals implementation uses operator == to determine whether two
references refer to the same object in memory. Section 29.3.3
demonstrates class String’s equals method and differentiates
between comparing String objects with == and with equals.

(2 0T 4)
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finalize Thisprotected method (introduced in Section 8.10 and
Section 8.11) is called by the garbage collector to perform
termination housekeeping on an object just before the garbage
collector reclaims the object’s memory. It is not guaranteed that
the garbage collector will reclaim an object, so it cannot be
guaranteed that the object’s Tinalize method will execute. The
method must specify an empty parameter list and must return
vo1id. The default implementation of this method serves as a
placeholder that does nothing.

getClass Every object in Java knows its own type at execution time.
Method getClass (used in Section 10.5 and Section 21.3)
returns an object of class Class (package java.lang) that
contains information about the object’s type, such as its class
name (returned by Class method getName). You can learn

more about class Class in the online APl documentation at
java.sun.com/j2se/5.0/docs/api/java/lang/Class
.html.

| MeToauTe Ha knac Object ce oHacneasaBaT ABHO UNN HEAABHO OT BCUYKMU
knacose. (3 oT 4)
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hashCode

notify,
notifyAll,
wait

toString

| Object methods that are inherited directly or indirectly by all classes.

A hashtable is a data structure (discussed in Section 19.10) that
relates one object, called the key, to another object, called the
value. When initially inserting a value into a hashtable, the
key’s hashCode method is called. The hashcode value
returned is used by the hashtable to determine the location at
which to insert the corresponding value. The key’s hashcode is
also used by the hashtable to locate the key’s corresponding
value.

Methods notify, notifyAll and the three overloaded
versions of wai t are related to multithreading, which is
discussed in Chapter 23. In J2SE 5.0, the multithreading model
has changed substantially, but these features continue to be
supported.

This method (introduced in Section 9.4.1) returns a String
representation of an object. The default implementation of this
method returns the package name and class name of the
object’s class followed by a hexadecimal representation of the
value returned by the object’s hashCode method.

(Part 4 of 4)
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9.8 GUI n Graphics npumep: U3BexpaHe
Ha TEKCT U KapTUHA C eTUKeTHn

 KTNKeTH

— Cuay:Kart 3a u3Bex/Ja1aHe HAa HHpopMAaMs U HHCTPYKIUHT
— JLabel

* U300pa3saBa B rpagpuveH GpopMaT TEKCT
 U300pa3siBa KapTHHKA

* N300pa3siBa TEKCT U KAPTHUHKA
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O 0O NO VI A WDN R

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

// Fig 9.19: Labelbemo.java

// Demonstrates the use of labels.

import java.awt.BorderLayout; Cp3maBa JLabel u

import javax.swing.ImageIcon;
import javax.swing.JLabel;

n3Bexaa tekcra “‘North”

import javax.swing.JFrame;

public class LabelDemo KOHCTPYKTOpP Ha

{ ImageIcCcon 3agaBa nbTd
public static void main( String args[] ) 71a KapTUHKATa
{

// Create a label with plain text
JLabel northLabel = new JLabel( "North" );

// create an icon from an image so we can pufit on a JLabel
ImageIcon labelIcon = new ImageIcon( "GUItip.gif" );

37
Qutline

LabelDemo.java
(1ot12)
Pen 13
Pen 16
Pen 19

Pen 25

// create a label with an Icon instead of text

Jlexknapupa 1 "HUUAIU3UPA
JLabel centerLabel = new JLabel( labelIcon ); «—— | etuker centerLabel 3a
n3Bexaane Ha labelIcon

// create another Tabel with an Icon
JLabel southLabel = new JLabel( labelIcon );

// set the label to display text (as well as an 1icon)
southLabel.setText( "South" );

IIpomens Tekcra B
erukera SouthLabell

< )
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27 // create a frame to hold the Tabels

28 JFrame application = new JFrame(); Out"ne

29

30 application.setbefaultCloseoperation( JFrame.EXIT_ON_CLOSE );

31

32 // add the labels to the frame; the second argument specifies LabelDemo.java
33 // where on the frame to add the label

34 application.add( northLabel, BorderLayout.NORTH ); (2 oT 2)

35 application.add( centerLabel, BorderLayout.CENTER );

36 application.add( southLabel, BorderLayout.SOUTH ); Penose 34-36

37

38 application.setSize( 300, 300 ); // set the size of the frame

39 application.setvisible( true ); // show the frame

40 } // end main

411 // end class LabelDemo JloOaBs eTukeTy KbM JFrame B

pasnenute Hapeuenu nhorth,

AEE center and south
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3agauum

1. Hanunmerte CJHCAHUTE RJIACOBC KAaTO Clia3BaTeC KOHIenuuumurTe 3a
ckpuBaHe Ha uHopmanus (encapsulation, information hiding) u
N3HCKBaHe 32 MHOTOKPAaTHO M3I0JI3BaHe HAa koA (Software reuse-
U30sirBaHe Ha AyOJMpaHe HA KOA!)

— Hanumere class Point, YHUTO 00€KTH UMAT JABe JaHHU-
KOOPAMHATHTE X MW Yy HA TOYKATA KaTO LU Yucia.

— Hanumere mbJeH HA0OP 0T KOHKCTPYKTOpPHM 3a class Point,

set u get MeToaM 3a JTaHHUTE HA KJIACa, 4 ChII0 U ChOTBETEH
toString () meron.
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3agauum

. Hanumere class Rectangle Karo peaju3upare cjeIHaTa
nepuHUIMA 32 MOJAC/IMPaHe HA KJlaca- Rectangle e Point, KOATO
ne(puHUPA rOpHUA JIAB bI'bJl HA Rectangle u uma Point , KOATO
neduHUpa 10JIHMA JeCeH bI'bJ HA Rectangle.

. Hanuiuere mbjeH HA00pP 0T KOHKCTPYKTOPH 3a class
Rectangle, set u get MeToau 3a JaHHUTE HA KJIaca, a CbII0 U
chOTBeTeH toString() merto.

. Hanumere B MeToa a double diagonal () B class
Rectangle, m0o3BOJIBAI 1A C€ CMETHE JHATr0OHAJIa HA TYKYIIHUSA
00ekT 0T class Rectangle.
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3agauum

Hanmmete Java Console application 3a TecTBaHe Ha iiepapxusTa OT
HACJIEeACTBEHOCT Point- Rectangle
(cb3maiTe ABa 00eKTa PointsS, cb3aanTe 00ekT Rectangle

IOCJICACTBOM TE3U TOUYKHN, M3BCACTC TCKYIIUTEC JaHHHU HA TE3U
OﬁeKTI/I, a CbII0 U AbJIXKMHATA HA JHaroHaJia Ha Ce38gageHusa

00ekT Rectangle.)
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3agauum

2. Hanumere CJCAHUTE KJIACOBEC KAaTO Clia3BATC KOHUCIIIMUTE 3a
ckpuBaHe Ha uHopmanus (encapsulation, information hiding) u
N3HCKBaHe 32 MHOTOKPAaTHO M3I0JI3BaHe HAa koA (Software reuse-
U30sirBaHe Ha AyOJMpaHe HA KOA!)

— Hanumere class Page (crpanuiia Ha KHHUIAQ), YNUTO
00eKTH MMAT MACHUB OT HU30Be rows [] (npemcraBs
penoBere Ha cTpaHulara).

— Hanumere mbjeH HA00OP 0T KOHKCTPYKTOpH 3a class Page,

set n get MeToM 3a JaHHUTE HAa KJIAca, a4 CbII0 U CHOTBETEH
toString () meron.
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43

3agauum

. Hanumere class Chapter (rmaBa Ha KHMI'a) KarTo

peaju3zupare cjaeaHara grepuHUIKMA 32 MOJSJUPAHE HA Kilaca-
class Chapter ¢ class Page,Kouto uma title
(BaruiaBmue) KOUTO € HU3 OT TEKCT U UMAa YHUKAJIEH MOpeIeH HoMep

(Ha riaBara).

. Hanumere mbjeH HA0OP OT KOHCTPYKTOPHU 3a class Chapter |

set u get MeToaM 3a JAaHHHUTE HA KJI1aca, a CbII0 U CbOTBETEH
toString() meron.

. Hanumere B MeToa a double printNumbers () B class
Chapter , mo3BoJIABaIll U3BEJAT peI0BeTe rows B HOMEpHPaH
¢popmar .
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3agauum

Hanmmete Java Console application 3a TecTBaHe Ha iiepapxusTa OT
HACJIeACTBEHOCT Page- Chapter

(cb3maKTe MacHB OT pelioBe rows [ ] , cb3aaiTe 00€KT 0T KJIac
Chapter nocjieacTrBoM Te3d peloBe , HU3BeAeTe Te3U peaoBe Ha
o0eKTa 0T KJ1ac Chapter ¢ nopejaeH HOMepP MOCPEACTBOM METO/AA
printNumbers (), IpOMeHETE HAKOW OT €JIEMEHTUTE HA
M'bPBOHAYAJIHO CHh3/1a/ICHUA MACUB rows [] W OTHOBO U3BeJeTe
peaoBeTe HA 00€KTa OT KJac Chapter ¢ mopeeH HOMep- AKO0 cTe
padoTIIIM NPABUJIHO TPAOBA 1a HKMA ChbBINA/IaHe C MPEJIUIIHOTO
U3BEK/IAaHEe HA Te3U peaoBe nojJ HoMmep.)
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