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OCHOBHU TeMM

= [IlpeacTtaBa 3a NONMMOP(PU3IBM U NPUTTOXKEHUS.

* Usnon3BaHe Ha npeaePuHMpaHN meToau KaTo
CpeAcCTBO 3a NOCTUraHe Ha NONMUMOPMPU3BM.

= Paznnuma mexay abCTpakTHU U KOHKPETHMU
Knacose.

= [leknapupaHe Ha abCcTpakTHN MeToAM NpU
Cb3A4aBaHe Ha abCTpaKTHM Krnacose.

* [lpeguMmcTBa nNpu n3anonsBaHe Ha NONMMOPMIPU3IBM-
pa3wmnpaeMoCT Ha KnacoBe U yrieCHeHa
nogapbXKa Ha codpTyep.

= OnpeaensiHe Ha TMNa Ha 00eKTUTe No BpemMe Ha
U3nbJZIHEeHMe Ha nporpamara.

= [leknapupaHe 1 u3non3BaHe Ha UHMepgeuc- wn.

E. KpbcTeB, Y800 6 lNpoecpamupaHemo, PMU, CY"Kn. Oxpuackn” 2007 4 )
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BtBeaeHue

NMpumepun 3a nonMMmopdPmnsbLM

JeMoHcTpupaHe Ha nonMMopdUYHO noBeageHne
AbGcTpakTHM KnacoBe n metoau

NMpumepu: NMpunoxeHue 3a U3UUCNsIBaHe Ha 3annaTtu

Cb3pgaBaHe Ha abcTpakTteH 6a3oB knac Employee
Cb3gaBaHe Ha KOHKpeTeH NPou3BOAEH Krac

SalariedeEmployee

Cb3paBaHe Ha KOHKpeTeH Nponu3BoAeH Kriac

HourlyEmployee

Knac

Krnac
3apgaum

INMutepartypa:

Cb3paBaHe Ha KOHKpeTeH Npou3BoAeH Knac
CommissionEmployee

C'b3ﬂaBaHe Ha VIH,D,VIpeK'!'EH (KOCBeH KOHKpeTeH npoun3BoaeH
BasePTusCommissionEmpToyee

HdemoHcTpupaHe Ha nonMMopdnYHO noBeaeHue,
onepartop instanceof u npeo6pasy3saHe “Hadony”
gjowncastlng)

O6o0OLeHne Ha NO3BONIEHUTE NPUCBOSABAHUA MeXAay
npomeHnuBu pedepupaiym 6a3oBs n NPou3BoAeEH

Java How to Program, Sixth Edition, enaea 10

E. KpbcTeB, Ye00 8 lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 4 p
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10.6 final meTtoau u knacose
10.7 Mpumepu: OedomHnpaHe n nanonssaHe Ha MHTepdenc- n

10.7.1 MopenupaHe Ha HacneacTBeHa nepapxusa Payable
3a npu pewlaBaHe Ha 3apa4yaTa 3a npecMsTaHe Ha
3annaTtum

10.7.2 OeknapupaHe Ha interface Payable
10.7.3 [OedmHupaHe Ha class Invoice

10.7.4 PepakTupaHe Ha class Employee no3BonsiBalwio na ce
npunoxw interface Payable

10.7.5 PepaktupaHe Ha class SalariedeEmployee
NO3BONABALLO Aa ce NPUITOXU NPUMOXHK

interface Payable
10.7.6 W3nonsBaHe Ha interface Payable 3a nonumopdunyHa

o6paboTka Ha Invoice u Employee obekTu
10.7.7 [deknapupaHe Ha KOHCTaHTU nocpeacTtBoM interface

10.7.8 Hskou yecto nsnonsBaHu uHTepcgencu B Java API
3agaumn

Jlutepartypa:
Java How to Program, Sixth Edition, enaea 10

E. KpbcTeB, Ye00 8 lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007
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10.1 BbBepneHue

e [Homumopdpuszbm

— Ilo3BosisiBa “nporpamMupane Ha 00LIOTO MOBeAeHHE”
BMECTO “IporpaMupaHe HA YACTHOTO, CieCU(PUIHO
noseaeHue”

— H3BUKBaHeTO HA ¢IMH U CHIIM METO/ MOKe /12 I0Be/Ie /10
peajiu3upaHe HA “MHOIr0 (pOpMHU” HA U3XOJHHUS Pe3yJaTaT

* uHTEepPeicu

— IIpuiara ce KbM KJIaCOBe 32 peajiu3vMpaHe HA 00110
NoBeJAeHue ¢ APYryu (JOpPH A0CTA PA3JIUYHU) KJIACOBE

— Ilo3BoJIsiBa 12 Ce OCHILECTBU IBHO OHACJIEASABAHE OT
ImoBeYe OT eUH Cy0eKTa

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007
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10.2 TlNMpumepu 3a nonumopdPmnsbMm

* Ilpumepu- nporpama, KOSITO CHMYJIHUPA IBUKEHUE HA PA3JIUYHM KUBOTHHU B
U3cJIeIBaAHEe HA OMOJIOTHYHHU BUI0BE

Pasranexname kiaacose Riba, Jaba u Ptica. /la ce mpeacraBum, 4e BCeKH OT TAX
pasmupsiBa (e MpoM3BoAeH Kjac Ha) 6a30BUs Kjac Zivotno, KOTo ChabpKa MeTO/
move() u peaju3upa NPeMeCTBAHETO HA JKHOBTHOTO B TEPMUHNUTE HA KOOPANHATHATA
cucrema X-y.

Bcexu npoussojieH kiac ae¢punupa meroaa move. Hamara nporpama noaabp:ka
MacHB OT pedepeHINH KbM Pa3JIudHi NPOU3BOAHN KJIacoBe Ha KJac ZIVotno

3a aHuManusA Ha IBHXKEHHETO HA Pa3JIMYHUTE )KUBOTHU HAIIATA MporpamMa
M3IbJHABA MEeTOa MOVE Ha BCEKH OT 00eKTHTE HA NMPOM3BOIAHUTE KjaacoBe Riba, Jaba
u Ptica. Ho Bcekn oT Te3n 00eKTH UMa ciecuuveH HAYMH HA IBH/KEHHE U BCEKH OT
eJIeMEHTHTEe HA MacuBa TPA0BA /1a U3NBJIHIABA MeTOAAa MOVE Ha 00eKTa, KOWTO TO3H
eJieMeHT pedepupa

Taka nporpamara u3nbJHSIBA €IMH U ChIIl METOA MOVE, a 00eKTHT pedepupan ot
eJileMeHTAa HA MAacCHBa C >)KUBOTHHM TPSA0BA /1a 3HAae KaK TOYHO /1a IPOMEHU
MOJI0KEHMETO B KOOPAUHATHATA cUCTeMAa X-Y.

OcHoBaBalKM ce HA TOBA CHOTBETHHS 00EKT /1a 3HAe KaK JAa “u3evpuiu npasuiHo
oeiicmeuemo'' IpU U3NMbJIHEHUE HA e[JUH U ChII METO/ JIesKH B OCHOBAaTa HA
KOHIENMIHUATA 3 ANOJUMOP(PU3BM.

Enun u cbim MeToa (B TO3M CJIy4aid, MOVE) ce M3NMBJIHSIBA OT CepPHsi 00eKTH U MMa
pa3jiuyeH HAYUH HA peanu3anus “mMHo20- popmu'’ Ha peaqm3anus U OTTYK
“nonumopguzvm”

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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10.2 TlNMpumepu 3a nonumopdPmnsbMm

* Ilpumepu B xumusTa- epapxust (Xumuuen enemenm- XumuuHno
cveounenue) M MeTo react (), 3agaBanl peaknmusTa HA XUMHUYHOTO

CheIMHEeHHe Ha KuceJauHa (Hanpumep)

Ha npomeH/iMBa OT TUIIA HA 0a30BUA KJIAC MPUCBOsABaAMeE 00€KT
OT NMPOU3BOJCH KJac (MPOU3BOAHUS KJIAC € 0a30BMH KJac!)

Koraro nporpamara u3sBuKBa MeT0/1, pedepupan upes
NMPOMEHJINBA OT TUIIA HA 0a30BMS KJIAC, C€ M3IIbJIHABA METOAAa HA
NMPOM3BOJHHUSA KJIAC, ONPeaesieH 0T 00eKTa OT MPOU3BOJAEH KJIac
NMPUCBOEH HA Ta3M NPOMEHJIUBA

CoinusaT MeToj (110 UMe U “nodnuc”) Ha 0a30BHsI KJIac BOJH 10
pa3ju4Hu GopMHU HA U3IIbJIHEHHUE, ONPeaeJIeH OT 00eKTa OT
NMPOM3BO/IEH KJIAC MPUCBOEH HA MPOMEHJIMBA OT TUIIA HA 0a3BU
KJIaC

Homumoppu3sMbT MO3BOJIABA €ITHOOOPA3HO 00padOTBAHE HA
HOBM (IIPOMU3BOJAHH) KJIAacOBe 0e3 MpoMsiHA Ha 0a30BUS KO

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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Software Engineering c¢akt 10.1

IHoaumopdu3MBbT MO3BOJISIBA HA IPOrPAMHUCTHUTE
Aa MOJeJHPAT 00110 MMOBEAEHHE 32 KJIaCOBe B
Hepapxus OT HACJEACTBCHOCT M IMMO3BOJIM /1A Ce
peaju3upar cnecu(pMIHUTE 0COOCEHOCTH HA TE3H
KJIACOBE A Ce MPOSBST B MPOIECAa HA H3NTbJIHECHHUE
HA MporpamMara

E. KpbeTteB, Y800 e lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 4 p
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10.3 [leMoHCcTpUpaHe Ha NoONMMMOPMPUYHO
noesegeHue

* Pedepenuus or Tuna Ha 0a30BHs KJIaC MOKe J1a B3eMe 3a CTOMHOCT
00€eKT OT MPOM3BO/IeH KJjIac- mpeodpa3zyBaHe “nazope” (Upcasting) mo
depapxusTa 0T HACJEACTBEHOCT

— ToBa e Bb3MOKHO, 3aII[0TO0 00€KTHT OT MPOMU3BOAHMS Kjac E
(is-A) cbII0 TaKa 00EKT OT 0a30BHS KJIacC

— IIpu u3nbJIHEHHEe HA METO/ MOCPECTBOM TaKaBa pedepeHuus
METOABbT, KOWTO Ce U3IIbJIHABA Ce ONpe/Ie/is OT TUIIA HA 00eKTa
NMPUCBOEH HA Ta3H pedepeHun

* Pedepennsi oT NpOU3BOJAEH KJIAC MOXKE 1a B3eMe 32 CTOMHOCT 00€eKT
Ha 0a30B KJIaC caMo0 aK0 00eKTHT Ha 0a30BUHA KJacC ce nmpeodpasyBa
SIBHO /10 IPOU3BOJHUA KJjac- T.e. Bb3MO0KHO € 1a ce 0ChIecTBH
npeodpa3syBane “naodo.y” (downcasting) mo iiepapxusra ot
HACJIeICTBEHOCT

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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// Fig. 10.1: PolymorphismTest.java 10
// Assigning superclass and subclass references to superclass and Outline
// subclass variables. -

public class PolymorphismTest

{

PolymorphismTest
public static void main( String args[] )
{ .java
// assign superclass reference to superclass variable
commissionEmployee3 commissionEmployee = new CommissionEmployee3(
"Sue", "Jones", "222-22-2222", 10000, .06 );
(1 or2)
// assign subclass reference to subclass variable
BasePlusCommissionEmployee4 basePlusCommissionEmployee = Tunnyau IIPUCBOSABAHUA 34a
new BasePlusCommissionEmployee4( pedepeniu
"Bob", "Lewis", "333-33-3333", 5000, .04, 300 );
// invoke tostring on superclass object using superclass variable
System.out.printf( "%s %s:\n\n%s\n\n",
"call CommissionEmployee3's toString with superclass reference ",
"to superclass object"”, commissionEmployee.toString() );
// invoke toSstring on subclass object using subclass variable
System.out.printf( "%s %s:\n\n%s\n\n",
"Call BasePlusCommissionEmployee4's toString with subclass”,
"reference to subclass object",
basePlusCommissionEmployee.toString() ); 4 )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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29 // invoke toString on subclass object using superclass variable
30 CcommissionEmployee3 commissionEmployee2 = Out”ne
31 basePlusCommissionEmployee; -

32 System.out.printf( "%s %s:\n\n%s\n",
33 "call BasePlusCommissionEmployee4's toString with super s",
34 "reference to subclass object”, commissionEmployee2.toString(

35 } // end main
36 } // end class PolymorphismTest

Cg]1 CcommissionEmployee3's toString with/superclass reference to superclass
object:

11

[IpucBosiBa 00EKT OT MPOU3BOIHUS KIaC
basePlusCommissionEmployee Ha pedepeHuus
KbM 0a30B ki1ac CommissionEmployee3

commission employee: Sue Jones
social security number: 222-22-2222
gross sales: 10000.00

commission rate: 0.06

Call BasePlusCommissionEmployee4's
subclass object:

String with subclass reference to

base-salaried commission employee:/Bob Lewis
social security number: 333-33-33
gross sales: 5000.00
commission rate: 0.04
base salary: 300.00

call BasePlusCommissionEmploye

J 's toString with superclass reference to
subclass object:

PolymorphismTest

base-salaried commission emplpyee: Bob Lewis .

social security number: 333-33-3333 -Java
gross sales: 5000.00
commission rate: 0.04

base salary: 300.00 (2ot 2)

[TonmumopduyHO U3NBIHEHNE HA MeTO toString () Ha 4 )
Ki1ac basePlusCommissionEmployee upe3

: E. KpbcTeB, Yeo00 s
HIIUS KbM BUS in ’
pedepeHiy 0a3o kiac (upcasting) [pozpamupaHemop

2007
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10.4 AOCTpaKTHU KrnacoBe U meToaw

e AOCTPAKTHM KJIACOBE

— Kuacose ¢ TBbpae 0011a 1e(pUHUIINMSA, HE MTO3BOJISIBALIIA PeaJIU3UPaAHe HA
U3IBJIHUMO MOBEICHHUE U Ch3/IaBaHe HA 00eKTH HAanpuMep class
Shape, class Human, class Animal wu np.

— HM3nosasBar ce KaTo a0CTpaKTHHU 0230BH KJIACOBE, CTOSIIIM B HAYAJI0TO
Ha fiepapXus 0T HACJEACTBEHOCT C 1eJl MAPKUPaHe Ha 00110 NMOBeIeHUe
HA NMPOU3BOJHMTE KJIACOBE U JAHHU 32 XapaKTePU3HPAHE HA TEKYIIOTO
CHCTOSIHME HA 00EKTHUTE OT Te3W MPOU3BOAHU KJIACOBE

— IloBeueTo iiepaxuu OT HACJTECTBEHOCT U3MOJ3BAT A0CTPAKTHH KJIACOBE
B IbPBUTE HAKOJIKO (HAali- TOPHU) HUBA OT liepaxusiTa

* KoHKpeTeH KJac- BCEKH KJIAC, KOWTO He € a0CTpPaKTeH
— Kiaro4voBara fyma abstract

« HM3moJ3Ba ce 3a 1eKjJIapupaHe Ha a0CTPAKTEH KJIac
* H3moJi3Ba ce 3a 1eKJIapUpaHe HA a0CTPAKTEH MeTO/I
— AOCTpaKTHHTE KJIACOBE UMAT €/IUH UJIM NoBeYe a0CTPAKTHU METO/IH

— Bceku oT koHKpeTHHUTE POU3BOAHM KiacoBe TPABBA na
npeae()uHUpPa BCEKH 0T A0CTPAKTHUTE METOAU HA JIMPEKTHUS 02308
a0CTpaKTeH KJac

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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Software Engineering ¢akTt 10.3

13

BceekH ad0CTpakTeH Kiac JeKjaapupa o0mM JaHHU U
nmoBeJeHne 3a 00eKTHUTE HA MPOU3BOJITHUTE KJIACOBE B
hepapxusi OT HACJIEACTBEHOCT.

Bceexku oT a0CTpaKTHUTE METOAU TPAOBA J1a ce
npeaepuHUPAT B MbPBUS MPOU3BOJACH KOHKPETEH KJIaC.
IIponyckanero Ha npejge)uHUPaAHEe HA eTUH A0CTPAKTEH
MeTO/ B MPOU3BOJAEH KJIAC BOAU 10 U3UCKBAHETO TO3HM
KJIAC J1a ce TPEeTHUPA ChIO KAaTO a0CTPAKTEH.

JlaHHuTe HA A0CTPAKTEH KJIAC e MOAYMHABAT HA ChIIUTE
MPaBMJIA 32 HACJEACTBEHOCT, KAKTO B O0IIMA CJIy4Yal HA
HACJIeACTBEHOCT.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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ObwuyanHa rpewka npv nporpamupaHe 10.1

14

Beexu onuT aa ce ¢b3aae 00eKT 0T a0CTPAKTEH KJac
BOAM 10 I'PelIKa NPY KOMITMJIAIMSA.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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ObwuyanHa rpewka npv nporpamupaHe 10.2

15

Ilponnyckane Ha npeae(pMHAPaAHE HA
A0CTPAKTEH METO/ OT AUPEKTEH a0CTPAKTEH
0a30B KJ1aC U3UCKBA IPOU3BOJHMA KJIAC 1A Ce
AexkJjapupa karo abstract.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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Employee

PN

Salaried Employee CommissionEmployee HourlyEmployee

?

BasePlusCommissionEmployee

| Employee mnepapxusa c UML class guarpama.

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

<
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17

10.5.1 OJedomHupaHe Ha 6a3oB abcTpaKkTeH
Knac Employee

* JlekmapupamMe a0cTpakTeH 0a30B KJac
abstract class Employee

— Jleknapupame meTon earnings () karo abstract
 He ce 3apaBa nepununmsa 3a meroa earnings ()

 Ha ToBa HMBO OT liepapxusTa He € ACHO KaK [ia ce CMATA 3aIjiarara
(earnings) - mapkupa ce 00110 OBeeHNE, KOETO 111e ce
KOHKPETH3HPa B IPOU3BOJTHUTE KJIACOBE

 class Employee ce IeKjJIapupa KaTo adCTPAKTEH NOHexXe
ChAbPKA A0CTPAKTEH METO/
— MacuB o1 Employee pedepeHUUH 1Ie ChAbPKA 00€KTH HA
MPOU3BOTHUTE KJIACOBE (8Udic credsawama ouazpama)
 M3nbaHeHneTo HA MeTO] earnings () 4upe3 Te3u pedpepeHHU
BOJIH /10 M3IIbJIHEHNE HA “IIPAaBUJIHATA” BepPCHsl HA METO/AA,

XapakTepHa 3a 00eKTa 0T NPOU3BOAHMS KJac pedepupaH ot
CHOTBETHHSI eJIeMeHT Ha MacuBa—> MoJIUMOpP(pu3bLMm!

E. KpbcteB, Ye00 8 lNpozpamupaHemo, PMU, CY’Kn. Oxpugckun” 2007 4 )
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Employee

Salaried-
Employee

Hou e y—
Employee

Zomml 5571 0n—
Employes

EzazePlus-
Comml ss1on—
Employee

earnings

abstract

weea kKl vEalary

If hours == 40
wage % hours
If hours = 40
40 % wage +
¢ hours — 40 3
wage § 1.5

comml ss1onFEate ¥
grosssales

¢ commissionRate ¥

grosssales 3+
baseSalary

toString

firstiarn e last MName
social security number: S50

salaried employvee: firstName lastiName
socCial security number: 55N
weekly salary: weskhsalany

hourly empl oyveea: firstName lastiName
socCial security number: 55N
hourly wage: wage; hours worked: hours

commission employee: firstMNorme lastName
socCial security number: 55N

gross sales: grosshalss;

commission rate: commissionfate

base salaried commizsion employes;
firstidame last Moz

social security number: S50

gross sales: grossSolss;

commission rate: commissionfate;

base salary: bassSalany

| MonnmopdmnyHO noBeaeHne 3a NPOM3IBOAHUTE KNnacoBeTe Ha class

Employee.

E. KpbeTteB, Ye0d 8 lNpozpamupaHemo, MU, CY”’Kn. Oxpuackn” 2007
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// Fig. 10.4: Employee.java

// Employee abstract superclass.

public abstract class Employee

{

Outline
Jlexnapupame abstract class

Employee

private String firstName;

e

private String lastName;

JlaHHM OOIIH 3a BCEKH OT Employee.java

private String socialSecurityNumber;

// three-argument constructor

IMPONU3BOAHHUTC KIIaCOBC (1 OT 3)

public Employee( String first, String last, String ssn )

{

firstName = first;
TastName = last;
socialSecurityNumber = ssn;

} // end three-argument Employee constructor

< )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

// 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 )
{
TastName = last;
} // end method setLastName

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

Qutline

Employee. java

(2 o1 3)

< )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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43
44

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

// set social security number
public void setSocialSsecurityNumber( String ssn )

{

socialSecurityNumber = ssn; // should validate
} // end method setSocialSecurityNumber

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

return socialSecurityNumber;
} // end method getSocialSecurityNumber

// return String representation of Employee object

Qutline

Employee. java

(301 3)

public string tostring(Q)
{
return String.format( "%s %s\nsocial security number: %s",
getFirstName(), getLastName(), getSocialSecurityNumber() )
} // end method toString

3abenexeTe:
A6CTpaKTHUTE METOnMn
He TpssibBa M HaMAT
nebuunins (6JI0K OT
KOMaHOM 3a
UBII'BIIHeHNEe)

// abstract method overridden by sH;E1EEEg§_,,—————”"—————”’——
public abstract double earnings(); 7/ no implementation here

63 } // end abStract class Employee

Jeknapauusi Ha abCTpaKTHMSI METOh earnings

class Employee mMa abCcTpaKkTeH MeTOn M SBaToOBa
€ IekJjlapupaH kaTo abcrTpakTeH kjac!

< )

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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// Fig. 10.5: salariedEmployee.java
// SalariedEmployee class extends Employee. Outline

public class SalariedeEmployee extends Employee *

{

private double weeklySalary; Employee

class SalariedEmployee €
npou3BojicH Ha class

// four-argument constructor
public SalariedEmployee( String first, String last, String ssn,

double salary )

M3BrKBa KOHCTPYKTOpa Ha 0a30BuUs Kjac!

super( first, last, ssn ); // pass to Employee constructor

setWeeklysalary( salary ); // validate and store salary
} // end four-argument SalariedEmployee

// set salary

N3BukBa meToa setWeeklySalary

public void setweeklySalary( double salary )

{

weeklysalary = salary < 0.0 ? 0.0 : salary;

} // end method setweeklysalary '\

SalariedEmployee
[TpoBepsiBa 3a BAJIMIHOCT U MPUCBOSIBA java
HoBa cToiHOCT 3a WeeklySalary
(1ot 2)
4 >

E. KpbcTeB, Yeo00 s
lpoepamupaHemop
2007
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40 } // end class Salariedemployee

// return salary 23

public double getweeklysalary() Outline
{ -

return weeklySalary;
} // end method getweeklySalary

// calculate earnings; override abstract method earnings in Employee
public double earnings()

{ | TIpenedunupa (override) meton earnings 3a 1a Moxe
return getweeklysalary(); Kiac SalariedEmployee ja Ob/ic KOHKPETEH KJlac
} // end method earnings

// return String representation of SalariedEmployee object ]
public String tostring() SalariedEmployee

{

return String.format( "salaried employee: %s\n%s: $%,.2f", .java
super.tostring() w weekly salary”, getwWeeklysalary() );

} // end method toString

(2ot 2)

N3BukBa Bepcusita HA toString oT

6asoBust Kjac (Makap u

IIpenedunupa meron a6cTpakTeH!)

toString()

< )
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// Fig. 10.6: HourlyEmployee.java
// HourlyEmployee class extends Employee.

public class HourlyEmployee extends Employee ]

{

private double wage; // wage per hour
private double hours; // hours worked for week

// five-argument constructor

public HourlyEmployee( String first, String last, String ssn,

double hourlywage, double hoursworked )

24
Outline
class HourlyEmployee €
npou3BojicH Ha class
AP HourlyEmployee
.java
(1ot 2)

{ - |

super( first, last, ssn );

N3BnKkBa KOHCTpyKTOpPa Ha B6asoBum4A knac!

setwage( hourlywage ); // validate hourly wage
setHours( hoursworked ); // validate hours worked
} // end five-argument HourlyEmployee constructor

{

wage = ( hourlywage < 0.0 ) ? 0.0 : hourlywage;

} // end method setwage

// return wage
public double getwage()
{
return wage;
} // end method getwage

// set wage [lpoBepsBa 3a BanMaHOCT U
public void setwage( double hourlywage / e ea Homm o e 32

hourlyWage

< )
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30 // set hours worked

25

31 public void setHours( double hoursworked ) Outline
32 { -
33 hours = ( ( hoursworked >= 0.0 ) & ( hoursworked <= 168.0 ) ) ?
34 hoursworked : 0.0;
35 } // end method setHours 1
s HourlyEmployee
37 // return hours worked [TpoBepsBa 3a BanMaHOCT U java
38 public double getHours() NPVUCBOsIBA HOBA CTOWHOCT 3a
39 { h

oursWorked
40 return hours; (2 ot 2)
41 } // end method getHours
42
43 // calculate earnings; override abstract method earnings in Emnlovees

44 public double earnings() ‘ 
45 {

[MpeoeduHmnpa (override) metop
earnings 3a ga Moxe Knac

46 if ( getHours() <= 40 ) // no overtime HourIyEmponee na 6'b£l,e

47 return getwage() * getHours();

48 slse KOHKpEeTEH KJiac

49 return 40 * getwage() + ( gethours() - 40 ) * getwage() * 1.5;

50 } // end method earnings

51

52 // return String representjition of HourlyEmployee object NpenedunHnpa meton

53 public String tostring() toString()

54 {

55 return String.format( "hourly employee: %s\n%s: $%,.2f; %s: %,.2f",

56 super.toStringQvhourly wage", getwage(Q),

57 "hours worked", M

58 } // end method toString N3BukBa BeEpCUATa Ha <4 >

59 } // end class HourlyEmployee toString oT 0a30BuUSA Knac E. Kpbores, Yeod s
(MaKap n 36CTpaKTeH!) lpoepamupaHemop

2007
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// Fig. 10.7: CommissionEmployee.java
// CommissionEmployee class extends Employee.

Qutline

public class CommissionEmployee extends Employee ‘\\\\\\\\\\\

{

private double grossSales; // gross weekly sales

private double commissionRate; // commission percentage

class CommissionEmployee e
npou3BojicH Ha class
Employee

// five-argument constructor

public CommissionEmployee( String first, String last, String ssn,

double sales, double rate )

super( first, last, ssn );
setGrossSales( sales );
setCommissionRate( rate );

3BuKBa KOHCTPYKTOpPA
Ha 6a3oBusa knac!

} // end five-argument CommissionEmployee constructor

// set commission rate
public void setCommissionRate( double rate )

{

26

CommissionEmployee

.java

commissionRate = ( rate > 0.0 & rate < 1.0 ) ? rate : 0.0; (1ot 3)

} // end method setCommissionRate

[MpoBepsiBa 3a BaNUMAHOCT U
npMceosBa HoBa CTOMHOCT 3a
commissionRate

<4
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

// return commission rate
public double getCommissionRate()

{

return commissionRate;
} // end method getCommissionRate

// set gross sales amount

public void setGrossSales( double sales )

{

grossSales = ( sales < 0.0 ) ? 0.0 :

} // end method setGrossSales

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

return grosssSales;
} // end method getGrossSales

sales;

[MpoBepsiBa 3a BanNMOHOCT U
npuceosaBa HoBa CTOMHOCT 3a
grossSales

Qutline

CommissionEmployee
.java

(2 o1 3)

< )
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42
43
44
45
46
47
48
49
50
51
52
53
54
55

// calculate earnings; override abstract method earnings in Employee 28

Qutline

public double earnings()
{ *~_-_-_-_“““-—-________

return getCommissionRate() * getGrossSales();
} // end method earnings

// return String representation of CommissionEmployee object

[MpenedunHupa (override)
MEeTOo[, earnings 3a ga Moxe
Knac
CommissionEmployee ga
Obae KOHKPETEH Knac

public string tostring() ‘\
{

return String.format( "%s: %s\n%s: $%,.2f; %s: %.2f",
"commission employee™, super.toString(),

"gross sales"”, getGrossSales(),

NpenedunHnpa meton
toString()

"commission rate"”, getCommissionRate() );
} // end method tostring

56 } // end class CommissionEmployee

N3BukBa BepcudaTa Ha toString ot
6a3oBusA knac (mMakap u
abcTpakTeH!)

commissionEmployee
.java

(301 3)

< )
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// Fig. 10.8: BasePlusCommissionEmployee.java 29
// BasePlusCommissionEmployee class extends CommissionEmployee. Out"ne

public class BasePlusCommissionEmployee extends CommissionEmployee

class BasePlusCommissionEmployee
€ NnpousBoAdeH Ha class
// six-argument constructor CommISSIOnEmployee

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

private double baseSalary; // base sa

« | N3BnKBa KOHCTpyKTOpa Ha 6asosua knac!

super( first, last, ssn, sales, rate );
setBaseSalary( salary ); // validate and store base salary
} // end six-argument BasePlusCommissionEmployee constructor

BasePlusCommission

// set base salary Employee. java
public void setBaseSalary( double salary )
{ (Lot 2)

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

[MpoBepsBa 3a BanNnMAOHOCT U
npuceosaBa HoBa CTOMHOCT
3a baseSalary

< )
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22 // return base salary 30
23 public double getBasesalary() Outline
24 { UGS
25 return baseSalary;
26 } // end method getBaseSalary
27
28 // calculate earnings; override method earnings in CommissionEmployee
29 public double earnings() -
0 [MpeneduHmnpa MeToq earnings oT
31 return getBaseSalary() + super.earningsQ; KOHKpPeTHMUsT 6a80B Kjac
32 } // end method earnings = ]
33 N3BukBa METO, earnings OT KOHKpPeTHuUA 0a30B Knac
34 // return String representation of BasePlusCommissionEmployee object
35 public string tostringQ) ¥— | :
36 q MpenedunHmpa metog toString()
37 return Sstring.format( "%s %s; %s: $%,.2F",
38 "base-salaried"”, super.tostring(),
39 "base salary”, getBaseSalary() );
40 } // end method toString
41 d cl BasePlusC issionEmp]l
} // end class BasePlusCommissionEmployee N3BUKBa BepCHATa Ha
toString ot 6asoBus
Knac (Beuve BasePTusCommission
KOHKpeTeH Knac!) Employee.java
(2ot 2)
4 )
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// Fig. 10.9: PayrollSystemTest.java
// Employee hierarchy test program.

public class PayrollSystemTest

{

public static void main( String args[] )

{

// create subclass objects
SalariedEmployee salariedEmployee =

new SalariedeEmployee( "John", "smith", "111-11-1111", 800.00 );
HourlyEmployee hourlyEmployee =

new HourlyEmployee( "kKaren", "pPrice', "222-22-2222", 16.75, 40 );
CommissionEmployee commissionEmployee =

new commissionEmployee(

"sue", "Jones", "333-33-3333", 10000, .06 );
BasePlusCommissionEmployee basePlusCommissionEmployee =

new BasePlusCommissionEmployee(

"Bob", "Lewis", "444-44-4444", 5000, .04, 300 );

System.out.printin( "Employees processed individually:\n" );

31
Outline
Payrol1systemTest
.java
(1 ot 5)

< )
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

46
47

System.out.printf( "%s\n%s: $%,.2f\n\n", 32
salariedeEmployee, "earned”, salariedEmployee.earnings(Q) ); Outline
System.out.printf( "%s\n%s: $%,.2f\n\n", —
hourlyEmployee, "earned”, hourlyEmployee.earnings() );
System.out.printf( "%s\n%s: $%,.2f\n\n",
commissionEmployee, "earned"”, commissionEmployee.earnings() );

PayrollsystemTest
System.out.printf( "%s\n%s: $%,.2f\n\n", y y
basePlTusCommissionEmployee, .
. " s : .java
earned”™, basePlusCommissionEmployee.earnings() );
(2 ot 5)

// create four-element Employee array
Employee employees[] = new Employee[ 4 1;

(13 29
// initialize array with Employees HpeO6pa3yBaHe Hacope
employees[ 0 ] = salariedEmployee; (upcastlng) >
employees[ 1 ] = hourlyEmployee; 4  MPUCBOSIBAHE Ha OOEKTH OT
commissionEmployee; IIPOXU3BOJHH KBAaCOBEC Ha

employees[ 2 ]
employees[ 3 ] basePlusCommissionEmployee; pe(l)epeHHI/II/I KBbM 0a30B
KJ1acC

System.out.printin( "Employees processed polymorphically:\n" );

// generically process each element in array employees
for ( Employee currentEmployee : employees )

{

System.out.println( currentEmployee ); // invokes toString

™~

HesBHo 1 nonuMopduyHO U3BUMKBaHE HA MeTol toString

<4
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48 // determine whether element is a BasePlusCommissionEmployee 33
:?) 1{f ( currentEmployee instanceof BasePlusCommissionEmployee ) Outllne
51 // downcast Employee reference to Koraro mpomenanBara
.. currentEmployee ¢ 00eKT or Class
52 // BasePlusCommissionEmployee reference ..
L BasePlusCommissionEmployee
53 BasePlusCommissionEmployee employee =
54 ( BasePlusCommissionEmployee ) currentEmployee;
55 [IpeoOpasysa “Hajnony” currentEmployee
_ . 10 pedepenius kpM Cclass
56 double oldBaseSalary = employee.getBaseSalary(); e P e
57 employee.setBaseSalary( 1.10 * oldBaseSalary );
58 System.out.printf(
59 "new base salary with 10%% incréase is: $%,.2f\n", PayrollSystemTest
60 employee.getBaseSalary() ); ]
61 } // end if .java
62
63 System.out.printf( (3ot 5)
64 "earned $%,.2f\n\n", currentEmployee.earnings() );
65 L gl VBenmuaBa 0a3oBara 3arjiara camo Ha
66 00eKTH
67 // get type name of each object in employees array B?s;PlusComm:Lss:l.onEmployeeS
68 for ( int j = 0; j < employees.length; j++ ) c 10%
69 System.out.printf( "Employee %d is a %s\n", j,
70 employees[ j ].getClass().getName() );
71 } // end main [TomumopduaHO
72 } // end class PayrollSystemTest HN3BUKBAHC HA MCTO/I
earnings

N3BukBa getClass u getName meronu u PN

HN3BCKIAa UMCTO Ha KJjlaCa Ha BCCKHU IIPOU3BOACH

Ha Kj1ac Employee E. KpbcTes, Yeo0 6

lpoepamupaHemop
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Employees processed individually:

salaried employee: John Smith
social security number: 111-11-1111
weekly salary: $800.00

earned: $800.00

hourly employee: Karen Price

social security number: 222-22-2222
hourly wage: $16.75; hours worked: 40.00
earned: $670.00

commission employee: Sue Jones

social security number: 333-33-3333

gross sales: $10,000.00; commission rate: 0.06
earned: $600.00

base-salaried commission employee: Bob Lewis
social security number: 444-44-4444

gross sales: $5,000.00; commission rate: 0.04; base salary: $300.00

earned: $500.00

34
Qutline

Payrol1systemTest
.java

(4 ot 5)
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Employees processed polymorphically:

salaried employee: John sSmith

social
weekly
earned

hourly
social
hourly
earned

security number: 111-11-1111¢

CeiuuTe pe3yiaTaru, KaKTo

salary: $800.00
$800.00

employee: Karen Price

security number: 222-22-2222
wage: $16.75; hours worked: 40.00
$670.00

commission employee: Sue Jones

social

security number: 333-33-3333

aKko o0exkTure 0s1Xxa
00pabOTEeHH MOOTAETHO

gross sales: $10,000.00; commission rate: 0.06

earned

base-salaried commission employee: Bob Lewis

social

$600.00

security number: 444-44-4444

gross sales: $5,000.00; commission rate: 0.04; base salary: $300.00

new base salary with 10% increase is: $330.00

earned

Employee 0 is
Employee 1 is
Employee 2 is
Employee 3 is

$530.00

SalariedEmployee
HourlyEmployee
CommissionEmployee
BasePlusCommissionEmployee

oo

35
Qutline

Payrol1systemTest
.java

(50t 5)

10%

ba3osara 3amara YBCIINYCHA C

M3BexaaHe Ha UMETO Ha KJlaca Ha
BCEKU OOEKT OT MTPOU3BOJICH
KJ1ac
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10.5.6 lemoHCcTpUpaHe Ha
nonnMmopdusbM, oneparTtop instanceof

n npeobpasyBaHe “Hados1y’’

e IMNHAMHUYHO CBbP3BaHe
— HM3BecTHO omIe KAaTO “KbCHO CBbP3BaHe”

— H3BUKBaHETO HA NpeJe(pUHUPAHUTE METOIH Ce 0TJIAra o0
BpeMeTO HAa U3IIBJIHEHUETO HA MporpaMara u
Pa3n03HABAHETO UM Ce OCHOBABA Ha 00eKTa pedepupaH oT
ChOTBETHATA MPOMEHJINBA KbM 0a30B KJIac

* onmeparop instanceof

— Onpeaeisi a4 JaJeH 00eKT NPUHAJIEKHA KbM 3a1a1€HO
HMe Ha KJIac

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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37

ObuyaunHa rpelka npu nporpamupaHe 10.3

IIpucBosiBaHe HA MPOMEHJINBA KbM 0a30B KJIaC HA NIPOMEHJHUBA KbM IIPOU3BOAEH
KJac 0e3 ABHO npeodpazyBaHe KbM IPOU3BOJAHMSA KJIAC BOIU J0 I'PelIKA MPH
KOMITHJIAIMS.

public class A {}
public class B extends A{}
public class C {
public static void main (String[] args)

{

A avVar = new B(); // upcasting!
B bvar = aVvar; // rTpemwka npm downcasting!
B bbVar = (B)aVar; // npaBuneo HanpaeeH downcasting!

E. KpbeTteB, Y800 e lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 4 )
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38

I1o BpeMe Ha U3ITbJIHEHHE € BB3MOKHO 1A Ce
NpaBu npeodpasyBaHe “rHados1y” Ha pedepeHIus
KbM JIUPEKTEH WJIM HHIUPEKTEH 0a30B KJiac.

IIpeau 1a ce M3BHLPIIM TOBA NMpPeodpa3yBaHe €
MPENOPbHLYUTEHO 1A Ce U3I0JI3Ba oleparopa
instanceof 3a mpoBepka, ye pedepeHuusATA UMA
CTOMHOCT KbM 00€KT 0T MPOU3BOJIHMUA KJIAC.

E. KpbecTeB, Yeod s lNpozpamupaHemo, PMU, CY”’Kn. Oxpuackn” 2007 <
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39

ObuyaunHa rpelka npu nporpamupaHe 10.3

public class A {}
public class Dummy {}
public class B extends A{}
public class C {
public static void main(String[] args)
{
A aVar = new B(); // upcasting!
Dummy d= new Dummy () ;
if (avar instanceof B) // npomepka IIPEIM downcasting!
{

B bbVar (B)avVar; // npaeunxHo HanpaBeH downcasting!
B erVar = (B)d; // ClassCastException!

E. KpbeTteB, Y800 e lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 4 )
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40

ObwuyanHa rpelwwka npv nporpamupaHe 10.4

IIpu npeoOpazyBaHe HA0JIy Ce U3BEKIA
IpeKbCBaHE M0 U3KJIIYEHHE
ClassCastException Koraro
npeodpa3yBaHus 00eKT He € B 1S-4 BpPb3Ka
HA HACJIEeACTBEHOCT C THIIA HA
npeoodpasyBaHeTo.

E. KpbeTteB, Y800 e lNpozpamupaHemo, PMU, CY”Kn. Oxpuacku” 2007 4 )
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10.5.6 JeMoOHcTpupaHe Ha
nonnMmopdusbM, oneparTtop instanceof

n npeodbpa3yBaHe “Hados1y” ...

e IIpeoOpaszyBane “naoony”

 IIpeoOpa3syBa pedepeHuuss KbM 0a30B KJac 10
pedepeHMsA KbM NMPOU3BOAECH KJAC

— Pa3pemiena e camo koraro pedgepeHuusTa KbM 0a30BHS
KJIAC € HHHIHAJTH3MPAHA ¢ 00eKT, KOHTO e B “Is-a”
peJianus Ha HACJIEACTBEHOCT C MPOU3BOAHUS KJIAC

* MeToa getClass
— OHnacyenen or class Object

— Bpsbiua 00exkT oT class Class
« MeTo] getName Ha class Class

— Bpbia umero Ha Ki1aca

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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10.5.7 O600LwWeHne Ha NO3BONEeHUTEe
NPUCBOSABaAHUA MeXAy NPOMEHSIUBMU,
pedepupawim 6a3oB n NPon3BOAEH Knac

« IIpaBuJa 3a npucBosiBaHe Ha pedpepeHUNH OT 02308 U MPOU3BOAEH KJIacC

— IlpucBosiBaHeTO Ha pedpepeHINsE KbM 00€KT OT MPOU3BOJAEH KJIAC HA
pedepeHnus KbM 0a30B KJIAC Ce U3BbPHIBA HEMOCPEACTBEHO C HESIBHO
npeodpa3yBaHe (mpeodpa3yBaHe Harope/upcasting)

— IlpucBosiBaHeTo HA pedpepeHUrsI KbM 00€KT 0T 0a30B KJIac HA
pedepeHIIUs KbM MIPOU3BOAEH KJIAC Ce U3BbPIIBA C ABHO
npeodpasyBaHe (mpeodpa3yBane Hagoy/downcasting)

— IIpeoOpa3yBaHeTo Harope e “cucypro” 3a110TO € ACHA HACJIEACTBEeHATA
BpPb3Ka

* Pedepupanero Ha YeHOBe, XapaKTEPHHU CaMO 32 MPOU3BOJIHUS KJIAC, Ype3
pedepeHIIUsa KbM 0a30B KJIAac¢ BOIM 10 I'PeliKa MPH KOMITHJIALHS

— JIMpeKTHO U3BBPLIBAHE HA MpPeodpa3yBaHe HA0.Y (0e3 IBHO
npeodpasyBaHe 10 MPOU3BOJTHUA KJIAC) BOIHU 10 IPellKa NpHU
KOMITMJIALIMS

« H3mnoa3Ba ce oneparopa instaceof 3a OTKpUBaHe HA HEBH3MOKHOCT 32
SIBHO NMpeodOpa3yBaHe

E. KpbecteB, Y800 8 lNpozpamupaHemo, ®DMU, CY”’Kn. Oxpuacku” 2007 <
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3agauum

1. Hammmere exun abstract class MyBase , koiiTo HIMa MeTOIH.

Hanumete class MyDerived npousBoaen Ha class MyBase wu Heka class
MyDerived na uma HakakbB HecTaTHdeH metoa Void method() 3a
onpeeIEHOCT HeKa TO3M METO/I H3BeK/Ia ChOOIIeHne, Y€ MEeTO/] ¢ TOBA
nMe “method” ce m3mbansaBa 0T 00eKT Ha KJac class MyDerived

Hanumere ome static merox void myStaticMethod(MyBase bRef) B class
MyDerived, xoiiTo 1a npeoopa3yBa Hagoiay bRef mo classMyDerived u
n3pukBa method() 3a ompeaesieHocT Heka To3u MeToa MyStaticMethod
M3BEKIa ChOOIIEeHHe, Ye MeTo/l ¢ ToBa nuMe “myStaticMethod” ce
m3mbJHABA oT KJac class MyDerived

Hakpas, nanumete main() meroa B classMyDerived u nemoncTpupaiite,
ye metoa myStaticMethod(MyBase bRef) padorn.

2. Hamumere, HoBa Bepcus Ha class MyBase, kbaero god6asute void method()
KaTo a0CTPaAKTEeH MeTO/ U MOKaXKeTe, 4e U 0e3 HYKAA OT nmpeodpa3yBaHe
Hagoay metoxa void myStaticMethod(MyBase bRef) pa6oru, kakTo mpeam.

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