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KAdaoeig (Class) \\

KEVTPIKN I0£Q OTOV AVTIKEIMEVOOTPOAPN TTPOYPAMMATIONO Eival N
KAGon (class), pyia auToTEANG KAl APAIPETIKI AVATIOPACTAON
KATTOIOG KATNYOPIAG AVTIKEIMEVWY,

*€iTE PUOIKWV QVTIKEIMEVWY TOU TTPAYUATIKOU KOOUOU
*€ITE VONTWYV, EVVOIOAOYIKWY QVTIKEINEVWY, OE £va
TTEPIBAAAOV TTPOYPANUATIOUOU.

[TpaKTIKG €ival Evag TUTTOG OEQOMEVWY, N AAAIWG TO TTIPOCXEDIO
Miag OONNG OEOOPEVWYV UE OIKA TNG TTEPIEXOMEVA, TOOO
LMETABANTEC OO0 KaI DIAdIKATIEG.

Ta Tepiexopeva auta dnAwvovTal €iTe we dnuoaia (public) eite w¢

\\lélele (private), ye Ta IOIWTIKA VA PNV €ival TIPOCTTEAACIHA

aTTO KWOIKA EKTOC TG KAGONC. /
muo: Avtkeyevootpaeng Ipoypappatiopoc Kadnynmg: Ap. BlédKW
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KAdaoeig (Class)

O1 d1adIKaoieg TwV KAAOEwV ouvBwc KaAouvtal pebodol
(methods) ka1 o1 peTaBANTEC TOUC YVwpiopaTta (attributes) N
media (fields).

Mia KAaon TTPETTEl I0AVIKA VA €ival:

EVVOIOAOVYIKO QUTOTEANC, VA TTEPIEXEI ONAAON UOVO TTEDIA TA
OTTOIa TTEPIYPAPOUV [ia KATNYOPIA AVTIKEIMEVWY KAl ONUOCIEC
MEBODOOUC 01 OTTOIEC ETTEVEPYOUV OE QUTA OTAV KAAOUVTAI OTTO TO
ECWTEPIKO TTPOYPAMMA, XWPIC VO ECAPTWVTAI ATTO AAAQ
OedoUEVA N KWOIKA EKTOC TNG KAAONCG,

KOl ETTAVAYXPNOIYOTIOINGIUN, VO OTTOTEAEI ONAAON HAUPO KOUTI
QUVAMEVO VA AEITOUPYNOEI XWPIC TPOTTOTTOINCEIC WG TUAMA

OIAPOPETIKWYV TTPOYPANMNATWYV
&x: Avtikepevootpagng [poypappotiopog Kadnynmg: Ap. Bl&ﬁm@l I
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KAdoeig (Class) \‘

H kKAdon Bswpeital To kKaAouTri (blueprint)
OAWV TWV object TTOU AVAKOUV O€ QUTAV.

Mia KAdon i Tagn givail Eva oX£010 1) TTPOTUTTO
TTOU opilel TIC KOIVEG METABANTES KA
MEOOOOUG OAWYV TWV OMOEIOWYV AVTIKEIMEVWV.

Kafe avTIKEIMEVO €ival OTIYMIOTUTTO MIOG
KAAONG.

Knua: Avtikeyevootpapng Ipoypapoticpnog Kafnynmg: Ap. Biddkng Nikog =T _,—/'//




KAdaoeig (Class)

O1 KAdoElg amoTeAovvToL amd 3 TPAyUaT:

a name, Class MName %... cUstDSmgr
o cl N ; narme : trlng_
attributes, . assiiame Attributes * | & address : String
and operations. attributel : String _
atribute2 © String Operations | ®craditRating)

atiribute3 @ String

operationl { ) String
operation2 { -
operation3 ( Flight

flighthumber © Integer
departureTime : Date
flightDuration : Minutes

delayFlight ¢ [in] numberofMinutes @ int ) @ Date
getarrivalTime { 3 Date

Analysis and design versions of a class

Analysis Design
Order Crder
Placement Date - deliveryDate: Date
Delivery Date - arderMumber: int
Order Number - placementDate; Date
Calculate Total i ”Ea:::E;jsi::Currency
Calculate Taxes - total Lurrency

# calculateTaxes{Country, State): Currency
# calculateTotal(): Currency
getTaxEngine() {visibility=implementation}

nuo: Avtikeipevootpaens [poypappotiopog Kafnynmg: Ap. Biddkng Nikog



KAdaoeig (Class)

Attribute Name Attribute Type
name : attribute type = default value fl igl‘ltNLlITIbEF Integer
‘departureTime Date
flightDuration Minutes
Hight
flightiurmber : Tnteger /
departureTime : Date
flightDuration © Minutes = a0
celayFlight { [in] nurmberCfinutes @ Minutes )
getarrivalTime [ 7 Date
#igﬂFlighﬁ:}'w { [in] pilat Evr'rq:}?se\,[in] coPilat @ Ernployes
Return
ﬂg:::ﬂ“" Parameters Value
OperatioAs Type
delayFlight: 1 input parameter, no return value :
getArrivalTime: 0 parameter, return value @EWF' Ight Name Type N‘IA
assignFlightCrew: 2 input parameters, no return value

numberOfMinutes Minutes

getArrivalTime N/A

Date

k nuo: Avtikeipevootpaens [poypappotiopog Kafnynmg: Ap. Biddkng Nikog




KAdaoceig (Class)

Io1wTIKO MépOC
Anuéaio Mépoc (Aerrrouépeiec YAorroinonc)
(PUinC A PI) 2TATIKA XAPAKTNPIOTIKA:
*Xpwpa
*MovrtéAo

Auvapika XapakTnpIoTIKA:
AMNNGCe Tayutnta: (YAotroinon)
KATT

Maopdaosrypo Khaong (ITodniato)

\in pa: Avtikeypevootpagng Ipoypappatiopog Kafnynmg: Ap. Biddkng Nikog /




class Bicycle {
Int cadence = 0;
Int speed = 0;
Int gear = 1;

void changeCadence(int newValue) {
cadence = newValue;
}

void changeGear(int newValue) {
gear = newValue;
}

void speedUp(int increment) {
speed = speed + increment;
}

void applyBrakes(int decrement) {
speed = speed - decrement;
}

void printStates() {
System.out.printIn(*'cadence:'+cadence+" speed:''+speed+"
gear:''+tgear);

}
}

k nuo: Avtikeipevootpaens [poypappotiopog Kafnynmg: Ap. Biddkng Nikog = 2T /




AvTikeipeva (Objects)

svika

AvTiKEipevo (object) gival To OTIVMIOTUTIO Piag KAAong, dnAadrn)
auTr) KaBauTtr N dour OEOOUEVWYV (UE ATTOKAEIOTIKA OETUEUNEVO
XWPEO TN UVAUN) BacIouévn OTO «KAAOUTTI» TTOU TTPOCPEPEI N
KAQan.

[Tapadeiypatog xapn, O€ Hia AVTIKEIMEVOOTPAPN YAWOOO
TTPOYPAUMATIONOU Ba YTTOPOUCAUE VO OPICOUNE KATTOIO KAQON
ovopart BankAccount, n otroia avatmapioTa evav TPATTECIKO
Aoyaplaguo, Kal va ONAWCOOUME £Va AVTIKEIMEVO TNG UE OVOlA
MyAccount. To avTIKEIMEVO AUTO Ba £xEl OEOPEUTEI XWPO OTN
UvAMN JE Baon TIC METABANTEC Kal TIG HEBOGDOUC TTOU
TTEPIYPAYAPE OTAV ONAWCANE TRV KAAGCON. 'ETOI, OTO QVTIKEIMEVO
Oa utropouce va TTeEPIEXETAI Eva yvwplopa Balance (=utroAoitro)

Kal pia nEBodoc GetBalance (=emeoTpEWE TO UTTOAOITTO).
Knpa: Avtikeyevootpapng Ipoypapoticpnog Kadnynmg: Ap. BleW
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AvTikeipeva (Objects)

svika

AKOAOUBwWC Ba ptropoucape va dNUIOUPYNOOUUE OKOPA €Va 1)
TTEPICOOTEPA AVTIKEINEVA TNC iIdIAC KAGONC Ta OoTToia Ba €ival
OIAPOPETIKEC OONEC OEOONEVWYV (DIAPOPETIKOI TPATTECIKOI
AOyapIaouoi OTO TTAPAdEIYUA).

AC onUEIWOBEl €dW TTWC TA AVTIKEIMEVA MIAC KAGONG YUTTOPOUV va
TTPOCTTEAACOUV TA IDIWTIKA TTEPIEXOMEVA AAAWY AVTIKEINEVWY TNG
id1a¢ KAAONG.

k\n“a: PR Ka6nyntc: Ap. Bidéxmg Nikoc - ___,,/‘//



AvTikeipeva (Objects)

svika

Anudooio Mépog
(Public API)

151wTIKG Mépo¢
(Aemrropépeisg YAormroinong)

\In pa: Avtikeypevootpagng Ipoypappatiopog Koabnyntig: Ap. Bidakng Nikog //
_—— e



AvTikeipeva (Objects)

svika
Real-world objects — AvTIKEINEVO TTPUYUUTIKOV KOGHOV

Real-world objects share two characteristics: They all have state and behaviour.
Dogs have:

O state (name, colour, breed, hungry) and

O behaviour (barking, fetching, wagging tail).
Bicycles also have

O state (current gear, current pedal cadence, current speed) and

O behaviour (changing gear, changing pedal cadence, applying brakes).

AAAage
Taxurnra

NETTTOUEPEIES
YAorroinong
TWV AEITOUPYIWV




AvTikeipeva (Objects) \\

svika

Software Object - AvTIKEINEVO AOYIGUIKOD
0 Movtelomolel, aVATOPIGTA, AVTICTOLYEL GE KOO0 OVTIKEIUEVO TOV TPOAYUATIKOD KOGLOV
O opadomoinom peTaPAnTav (otatikd HEPoS) kot oxeTILopuévav Hefddmv (SuVaKO UEPOC)

18 mph

90 rpm

Figlds
{stata)

Methods
(behavior)

Change
cadence

5th gear

A software object. A bicycle modelled as a software object.

Kn pa: Avrtikeypuevootpagng [poypappatiopds Kafnynmg: Ap. Biddkng Nikog /




V
AvTikeipeva (Objects)

lsvika
[TAeovektnuata ooung kmotka ce avtikeipeva (Objects)

1.Modularity: O mnyoiog KmOKC EVOC AVTIKELUEVOL YPAPETAL KO
GUVINPELTOL AVEEAPTNTO ATTO TOV TTIYOLO KMOIKO AAAWDV
OVTIKEUEVOV.

2.Information-hiding: Mg 10 vo. dAANAETIOPOVUE LOVO UE TIC
LEBOOOLE TOV AVTIKELUEVOV, Ol AETTTOUEPELEG TNG VAOTOINGTG TOV
ATOKPVUTTOVTOL OO TOV £CM KOGUO.

3.Code re-use: Av 10 aVTIKEINLEVO LITAPYEL (KOO KO OV ETVOIL
YPOUUEVO OO AAAOV) TOTE UTOPEITE VO TO ¥PNOLUOTOMGETE. AVTO
OLVEL TNV OLVATOTNTO T AVTIKEILEVO VOl DAOTOL00VTOUL
(implement/test/debug ) amd €101KOVEC GTOV EKAGTOTE TOUEQ.

4. Pluggability and debugging ease: Eav &va avTiKEIUEVO
TOPOVCLALEL TPOPANLATO TOTE UTOPEITE VO TO OOYPAWETE KOl VO,

tpocEceTE Eva AALO LE TOpOLOLY xcxpamnpuffﬁ//
Knua: Avtikeyevootpapng Ipoypapoticpnog Kadnynmg: Ap. Btédkwl
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AvTikeipeva (Objects)
Id16TnTeC (Attributes), MéBodoi (Methods - Operations)
* 'Eva TTpoypappa OnUIoupyEi TTOAAG AVTIKEIPEVA.
 MEoa atro TNV AAANAETTIOPACN TWV AVTIKEIMEVWYV (UE
TIC MEBOOOUC) TO TTPOYPAUMA EKTEAEI DIAPOPEC
gpyaoiec 0TTwG n dnuioupyia Tou GUI, uttoAoyIopOC
£CIOCWOEWV, ATTOOTOAN Kal TTapaAapry OEdOUEVWY OTO
OIKTUO KATT.
* MOAIC TO avTIKEINEVO OAOKANPWAOEI TNV EPyaTia yia
TV OTToIa ONMIOUPYNONKE ATTOOECUEUEI TNV TTNYEC
TTOU XPNOIYNOTTOINOE Yia va gival OI00£0IUES TTPOC
XpPNon atmmo AAAa avTIKEipeva

Kn pa: Avrtikeypuevootpagng [poypappatiopds Kafnynmg: Ap. Biddkng Nikog
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AvTikeipeva (Objects)

ry

public class CreateObjectDemo {
public static void main(String[] args) {

//Declare and create a point object

//and two rectangle objects.

Point originOne = new Point(23, 94);

Rectangle rectOne = new Rectangle(originOne, 100, 200);
Rectangle rectTwo = new Rectangle(50, 100);

//display rectOne®"s width, height, and area
System.out.printin(""Width of rectOne: " +
rectOne.width);
System.out.printIn(""Height of rectOne: " +
rectOne.height);
System.out.printIn("’Area of rectOne: " +
rectOne.getArea());

//set rectTwo"s position
rectTwo.origin = originOne;

r

k\n“a: PR - Ka6nyntc: Ap. Bidéxmg Nikoc - ____,_.a—-”-———p-




V
AvTiKeipeva (Objects)

//display rectTwo"s position

System.out.printIn("”X Position of rectTwo: ™
+ rectTwo.origin.x);

System.out.printIn("'Y Position of rectTwo: ™
+ rectiwo.origin.y);

//move rectTwo and display 1ts new position

rectTwo.move(40, 72);

System.out.printIn("X Position of rectTwo: ™
+ rectTwo.origin.x);

System.out.printIn("'Y Position of rectTwo: ™
+ rectiwo.origin.y);

}
}

This program creates, manipulates, and displays information about various objects. Here's

the output:
Width of rectOne: 100

Height of rectOne: 200
Area of rectOne: 20000
X Position of rectTwo: 23
Y Position of rectTwo: 94
X Position of rectTwo: 40
Y Position of rectTwo: 72
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AvTikeipeva (Objects) \\

I1516TnTeC (Attributes), MéBodoi (Methods - Operations)

Andé tov Mapandvew KOO LKA O OGIOHNOVACOUHE TLC MOPOAKATY
EVTIOAECQ:

Point originOne = new Point(23, 94);

Rectangle rectOne = new Rectangle(originOne, 100, 200);
Rectangle rectTwo = new Rectangle(50, 100);

H npotn evtodn onuiovpyet Eva avtikeipevo tomov Point evo 1 0€0TEPN KL
TPiTN dNUIOVPYOVV avTiKEipEVH TOTOV Rectangle

Kd&be evtodn €xetl tpia puep:

1. Declaration: O kooikac o€ bold eivon «variable declarations» mov cuvdget 1o
ovoua TIG LETAPANTNG UE EVaV TUTO OVTIKELEVOU.

2. Instantiation: n AéEn new eivat «a Java operator» 1) omoia Onuovpyet 1o
OVTIKELEVO.

3. Imitialization: H A¢En new axoAovOeitor amd Tov «constructor», o 0moiog

OPYLKOTIOLEL TO OVTIKEIUEVO.
\k\n po: Avtikeyevootpaeng [poypappatiopoc Kadnynmg: Ap. Bﬁdgg




AvTikeipeva (Objects)

I1516TnTeC (Attributes), MéBodoi (Methods - Operations)

Declare a Variable

: 2] originOne
Point originOne; 9

Instantiating a Class

Point originOne = new Point (23,

Initializing an Object

public class Point ({
public int x
public int y
//constructor

0;
0;

public Point(int a, Int b) {

X
y
bs

}

Kn pa: Avrtikeypuevootpagng [poypappatiopds

as
b;

A Point object

N

originOne n
y[_o: |

\

Kaenynrﬁg Ap Bl8dKT]Q N{Kog /



V
AvTikeipeva (Objects) \\

I1516TnTeC (Attributes), MéBodoi (Methods - Operations)

Referencing an Object's Fields
objectReference. fieldName

e.g.: System.out.println("Width of rectOne: " +
rectOne.width) ;

Calling an Object's Methods

objectReference.methodName (argumentList) ;
or

objectReference.methodName () ;

e.g.: System.out.println("Area of rectOne: " +
rectOne.getArea())

int areaOfRectangle = new Rectangle (100,
50) .getArea () ;

\k\n“a: Avtikeyevootpapng Ipoypapoticpnog Kafnynmg: Ap. Biddkng Nikog _/-’—’—//
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AvTikeipeva (Objects) \\

I1516TnTeC (Attributes), MéBodoi (Methods - Operations)

The Garbage Collector

e KAMOLEG YAQDOOEC HNPEMEL VO KPOATAHE LOTOPLKS TWV
OVTLKE LPEVEOV IOU dnuLoupyoUlvial KAl va anodeocpedoupse
Toug¢ népoug TOU CUCTHHATOC KATACTPEPOVIAG TO
AVTLKELpeEVA STV AUT& €XOUV OAOKANPAOOEL TNV gpyacia
TOUuG.

Ztnv JAVA tnv dovdeLd auth avoadappavetr o «Garbage
Collector» o omoiog eviomnilelL TA AVILKE(ipeva tTa omoia
E€XOUV OAOKANPWOEL TNV gpycdcia TOUug Kol dev &€xouv voénpa
Unopénge. Ta AVILKELPEVA OQUTA KATOOTPEPOVIAL KOAL
aneAevubepavovial oL nmépoL TOU OUCTHHATOC.

k\n“a: Avtikeyevootpapng Ipoypapoticpnog Kafnynmg: Ap. Biddkng Nikog i ___/
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AvTikeipeva (Objects)
Aoknon

DTIIETE TO OKO GUC TOPAOELY LU

0 Kowtaéte yOopm o0S Kou TPOcoloploTe NEGO otV TASN
OVTIKELULEVO TOV TPAYUUTIKOV KOGHOV

O IIp06o10PiloTE TA AVAAOYO OVTIKEINEVE AOYIGULKOV.

0 AmoTte Tovg state kot behavior

k\n“a: Avtikeyevootpapng Ipoypapoticpnog Kafnynmg: Ap. Biddkng Nikog i ___/
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undamental Principles of OO Programming\\

 Encapsulation,
* Polymorphism,

 Inheritance

Rimw: Avtikepevootpagng [poypappotiopog Kafnynmg: Ap. Biddkng Nikog /




“Bumeatiental Principles of 00 Programmin \\

Encapsulation

Opiocpuoi
» Encapsulation (ouoiaoTikd): the condition of being enclosed (as in a
capsule)

» EvOuAdkwon (ouci1acTIKO): N KATACTACN TOU Va BpioKeoal HECA O€ Eva
OUuAaka (KAWouAa)

» EvOuAdkwon dedopévwy (data encapsulation) kaAgital n 1I816TNTA TTOU
TTPOCPEPOUV 01 KAAOEIG Va «kKpUBOUV» TA IDIWTIKA dedopéva TOUG a1rd TO
UTTOAOITTO TTPOYPAMMA Kal VO £Ea0@AAI(OUV TTWG HOVO HEOW TWV
OnNuocIwy HEBOdWYV Toug Ba PTTOPOUV AUTA VA TTPOCTTEAACTOUV.

\k\n“a: Avtikeyevootpapng Ipoypapoticpnog Kafnynmg: Ap. Biddkng Nikog ___/-’-"//



—Eumeatfiental Principles of 00 Programmin \‘

Encapsulation

»TO aVvTIKEIMEVO O TTPETTEI VA Eival AUTO-
OlaxeIpICOMEVO, KABE aAAayn OTO AVTIKEINEVO Oa
TPETTEI VA YIVETAI HECA ATTO TIG MEBOOOUG TOU

OVTIKEINEVOU.
»>0Oa TTPETTEI VO KAVOUUE TTOAU SUOKOAO av 61 akatépBwTo va

yivovTtal aAAayEG atrd GAAA avTIKEIMEVA.
>0 XpoTnNG £vOG OVTIKEINEVOU UTTOPEI va KAaAEoEl TIG pEBOOOUG
TOU XWpPIig va YVWPICElI TOV TPOTTO ME TOV OTTOIO0 EKTEAOUVTOI AUTEG

ol pédodol.

»Ta TTOPATTAVW KAVOUV EUKOAOTEPEG TIG AAAOYEG
OTNV UAOTTOINON TWV HEBOOWYV EVOC AVTIKEIMEVOU

kn““: Avtikeyevootpapng Ipoypapoticpnog Kafnynmg: Ap. Biddkng Nikog = 2T /
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Encapsulation

» Eva avTIKEiNeEVO HE EVOUAGKWON MTTOPEI VA

Bewpndei wg Eva paupo KOUTi.
»H eocwTEPIKN TOU ODOUN €ival AYyvWOTN — KPUP OTa AAAC
AVTIKEIMEVA, XPNOTEG I ECUTTNPETNTEG.

»[1o10g 0 Adyog yia encapsulation

»>Mpoypappartiovrag pE TRV E€vvola Tou black box, o xpRoTNG
TOU QAVTIKEIMEVOU XPNOIMOTTOIEN TIG OIOOUVOETEIS TOUG
OVTIKEINEVOU XWPIS VA YVWPIZEI TV EOCWTEPIKA TOU douN,

»H d1ao0uvdéoelg Oev uTTOPOUV VA TTAPAKAUPOOUY,

»H evOUAGKWON KAVEI TNV OIAXEIPIOT TOU OVTIKEINEVOU EUKOAN
KaOwg 6AN n ETTIKOIVWVIA JE AUTO TTEPVA ATTO KAAX
TTPOCOIOPICHUEVEG UTTNPETIEG (Services)

Km‘a: PR Ka6nyntc: Ap. Bidéxmg Nikoc e /
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Encapsulation
>H diacuvdeon 18 mph
TOU QVTIKEIMEVOU a0
- ; rpm
YIVETOI HEOW TWV O
MEOOOWYV TOU. ‘if?
»Change Gear
»Brake
»Change Cadence Change
cadence
Sth gear

\in pa: Avrtikeypuevootpagng [poypappatiopds Kafnynmg: Ap. Biddkng Nikog
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Encapsulation Level

»H EVOUAGKwon TpoodiopileTal oTNV KAACN KAl
OXI OTO AVTIKEIMEVO (OTIYHIOTUTTO TNG KAAONG).

»2TNnV Java avTtikeipeva TnG id1a¢ KAAong £Xouv
mTpooBaon o€ 1I0IWTIKA (private) nEpn AAAwv
QVTIKEIMEVWYV TNG id1a¢ KAAonG.

k\n“a: PR Ka6nyntc: Ap. Bidéxmg Nikoc ) ___/
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Encapsulation

»H EVOUAGKWON UAOTTOIEITAI HEOCW KATAAANAWYV

visibility modifiers

» 0 AOGYOG TTOU
TTPOCTATEUOVTOI TO

OVTIKEIMEVA EIVAL:

»TloAAéEG popég Eva data
element e§apTdarte amd AAAq,
»Mobvo katroieg HeETABANTES
OVRKOUV oThnV dnuoéocia
dlacuvdeon,
»EAaxioTotroiouvTal Ta bugs.

Kn pa: Avrtikeypuevootpagng [poypappatiopds

Kafnyntig: Ap. Biddxng Nikog

A Class

Private A A C¢

Private o
inatance variales

L
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Encapsulation
visibility modifiers in Java

Access Levels
Modifier Class Package Subclass World

public Y o e oy \'
protected Y Y Y N
no modifierY Y N N
private Y N N N




“Buwseamiental Principles of 0O Programmin \\

Encapsulation

Encapsulation
(ApXEg / 1010TNTEG)

»Information Hiding

»Interface and Implementations
»Standardization

»Access Control mechanisms (private /public
etc.)

\k\n“a: Avtikeyevootpapng Ipoypapoticpnog Kafnynmg: Ap. Biddkng Nikog _/-’—’—//
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: Polymorphism
O opiocuog Tou MoAupopiocuou (kata Webster):

[ToAupop@iouoc (oualaoTikO): a genetic variation that
produces differing characteristics in individuals of the same
population or species

[ToAupop@oc (emiBeT0): having, assuming, or passing through
many or various forms, stages, or the like

O1 BaCIKEC ApPXEC TNG YEVIKEUONG KAl TAC APAipeETNG €ival:
‘Reuse

Interoperability

H Baaoik 16€a: O TTpoypaupaTIOTAS XPNOIUOTIOIED MIA YEVIKN
\ilqoovéwr] (general interface), kal n Java €mAEYElI TNV CWOTN

uEBOSO N T

nuo: Avtikeipevootpaens [poypappatiopog Kafnynmg: Ap. Biddkng Nikog
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" Polymorphism
ApYXEg
Av n kKAaon B eival uttokAaon 1nG A TOTE NTTOPOUE Va
QVTIKATAOTAOOUNE £vA OTIYMIOTUTTO TNG A UE EVA OTIYMIOTUTTO
™S B

Av n A avTaTTOKPIVETAI OTO UNVUMA M TOTE N B avraTtrokpiveTal
OTO idI0 pAVUMA M

Kn pa: Avrtikeypuevootpagng [poypappatiopds Kafnynmg: Ap. Biddkng Nikog /
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Polymorphism
Overloaded methods are methods with the same
name signature but either a different number of
parameters or different types in the parameter list.
For example 'spinning’ a number may mean increase
it, 'spinning’ an image may mean rotate it by 90
degrees. By defining a method for handling each type
of parameter you achieve the effect that you want.

Overridden methods are methods that are redefined
within an inherited or subclass. They have the same

signhature and the subclass definition is used.

Kn pa: Avrtikeypuevootpagng [poypappatiopds Kafnynmg: Ap. Biddkng Nikog
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Polymorphism

Polymorphism is the capability of an action or method to do
different things based on the object that it is acting upon.

Overloading and overriding are two types of polymorphism .

A third type: dynamic method binding.

Assume that three subclasses (Cow, Dog and Snake) have
been created based on the Animal abstract class, each having
their own speak() method.

Notice that although each method reference was to an Animal
(but no animal objects exist), the program is able to resolve the
correct method related to the subclass object at runtime. This is

known as dynamic (or late) method binding.
Knua: Avtikeyevootpapng Ipoypapoticpnog Kafnynmg: Ap. Biddkng Nikog B /
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Polymorphism

public class AnimalReference
{
public static void main(String argsl])
Animal ref // set up var for an Animal
Cow aCow = new Cow("Bossy"); // makes specific objects
Dog aDog = new Dog("Rover");
Snake aSnake = new Snake("Ernie");
// now reference each as an Animal
ref = aCow; ref.speak();

ref = aDog; ref.speak();

ref = aSnake; ref.speak();

Kn pa: Avrtikeypuevootpadng [poypappatiopds Kafnynmg: Ap. Biddkng Nikog /
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Polymorphism

Polymorphism
(ApXEg / 1010TNTEG)

»Many forms of same function
» Abstract Methods

»Abstract Classes
> Interfaces

Kn pa: Avrtikeypuevootpagng [poypappatiopds Kafnynmg: Ap. Biddkng Nikog
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Inheritance

»KAnpovouikoTnTa ovopadletalr n  1010TNTA  TWV
KAOOEWV VO ETTEKTEIVOVTAlI O€ VEEC KAAOEIG, pnTd
ONAWMEVEC WG  KANpovOopoug  (UTTOKAQOEIC 1)
'QuyaTpikEC  KAAOEIC'), Ol OTIoieC  JTTopoUvV VO
ETTAVAXPNOIMOTTOINOOUV TIC UETARBIBACINEG PMEBOOOUC
Kal 1010TNTEC TNG YOVIKNG TOUG KAaon¢ aAAda kal va
TTPO0BECTOUV DIKEG TOUC.

» 2 TIYMIOTUTTO TWV BuyaTpIKWwV KAACEWV PTTOPOUV Va
XpNoiyoTtroinBouv OTToU aTTAITOUVTAl OTIVUIOTUTIA TWV
YOVIKWV (EpOOOV n Ouyatpikn €ival KATA KATTOIOV
TPOTTO Mia TTIO €CEIDIKEUMEVN €KOOXN TNG YOVIKNG),

\\A)\d TO AVTIOTPOQPO eV IOXUEL. e
knpa: Avtikeyevootpapng Ipoypapoticpnog Kadnynmg: Ap. Btéde
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Mapadeiypa  kAnpovolik6tiTac eivar pia  yovikn
kAaon Vehicle (Oxnua) kai ol dU0 TTI0 €CEIDIKEUMEVEC
uttokAaoelic 1tng Car (Autokivnro) Kkal Bicycle
(ModnAarto), o1 otroiec AEPE OTI "KAnpovououv" atro
QUTAV.

*[TOAAQTTA} KANPOVOUIKOTNTA €ival N OuvATOTNTA TTOU
TTPOC(PEPOUV OPICPEVEC YAWOOEC TIPOYPOAMMATIOUOU
uia KAGON va KANPOVOUEI TAUuTOXpova aTro
TTEPICCOTEPEC ATTO MIA YOVIKEC. ATTO Mia UTTOKAQON
UTTOpPOUV va TIPOKUWOUV VEEC UTTOKAQOEIC TIOU
KAnpovououv atro auTtnyv, UE ATTOTEAECUA [ia IEpapXia

\()\doawv TTOU OUVOEOVTAl METAEU TOUG "ava yevia" PE
X\ KA

OXETEIS KAOVOHIKOTITO, ,ﬂ
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Inheritance

e Ymoxidoeic (subclasses) kol vwepridoeic (superclasses).

e KdBe vmokAdomn KANPOVOUEL T CLUTEPIPOPA KOl TNV KATAGTOON
NG VITEPKAAGTC TTC.

e Ot VTOKAAGEIC HUTOPOVV VO EMAVEYYPAYOLV KANPOOOTOVUEVT
GUUTEPLPOPA KOl KATAGTOOT.

e [epapyla KAACEDV

IAgoveKTNNOTO:

e O1 VIOKALGEIC TPOGPEPOVY ECEIOIKEDUEVY] GUUTEPLPOPE OO TO
KOWA 6TolyElD TOV TPOGPEPEL N VITEPKAACT. Enavaypnoiuonoinon
TOV KMOTKA TNG VITEPKAACTC.

e O1 TPOYPALUUATIGTEC UTOPOVY VO VAOTOGOVV VTEPKANCELS TTOL
Aéyovtal agoipetikés klaoeig (abstract classes) kou opiCovv
YEVIKELVUEVT] GLUTEPLPOPE, 1 oOmolo  EEELOKEVETONL OmO  TIC
avtiotoryeg VIOKAACES. Ot  aQOPETIKEC KAAGEIC OEV  €YOULV
GTLY WMOTLTTO

nuo: Avtikeipevootpaens [poypappotiopog Kafnynmg: Ap. Biddkng Nikog ___/
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Inheritance

Inheritance Principles
(ApXEg / 1010TNTEG)

»Hierarchy

»Reusability

» Extensibility

»EXpressive power

»Reflects many real-world problems

\k\n“a: Avtikeyevootpapng Ipoypapoticpnog Kafnynmg: Ap. Biddkng Nikog ___/-’-"//
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Inheritance
H onueloypa@ia TTou XpnoIhoTTOoIEITal Eival Eva BEAOG TTOU

OEixXVel TTPOG TNV superclass.
270 Tapadeiyua ro Shape is a superclass rou Circle kai Tou

Square.

Shape
| abstract ]

LrEw
Erase |

|

Circle Square

\in po: Aviikepevootpagng [poypappatiopds Kafnynmg: Ap. Biddkng Nikog
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Inheritance

BankAccount

owiner @ Siring
balance : Dollars

deposit € [in] amount : Dollars |
withdrawl { [in] amount : Dollars )

[
Ve

//

CheckingAccount SavingsAccount
insLffient-undsee @ Dollars anruzlinterestHate | Percentage
processCheck ( [in] checkToProcess : Check ) deposittlontilyInterest |

\Inua: Avtcepevootpapng [poypappatiopoc Kabnyntig: Ap. Biddkng Nikog ﬁ
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Inheritance (Single & Multiple)
Library item

Single Inheritance

Catalogue number
Acquisition date
Cost

Type

Status

Number of copies

Acquire ()
Catalogue ()
Dispose ()
Issue ()
Return ()

L

Published item Record¢d item

Title Title
Publisher Medium

L L
| | |

Book Magazine Film Computer
program

Author Year Director

Edition Date of release Version
e Distributor Platform

Publication date
nua: Avtiketpevootd ISBN Ap. B e -
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Inheritance (Single & Multiple)
Multiple Inheritance

Book Voice recording
Author Speaker
Edition Duration
Publication date Recording date
ISBN

JAY Ay

Talking book

# Tapes
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Inheritance

MepioooTepa yia TNV KANPOVOUIKOTNTA OE ETTOMEVN
OI1GAeEN pE OEpa:

Interfaces and Inheritance

\in pa: Avtikeypevootpagng Ipoypappatiopog Kafnynmg: Ap. Biddkng Nikog /
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