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OpIoPOi OVTIKEIMEVOOTPEPEIAG

» T[lolol gival ol oplopoi TWV NOPAKATW;
- AVTIKEIUEVOOTPEPNG YAWOOTA NPOYPAUHATIOHOU
- AVTIKEIUEVOOTPEPNG NPOYPAUHATIONOG

* AM\G and tnv GAAN pePLd, yia nolo AGYo va ToUuG EEPOULIE;

Kdtroleg yevikég TTapaTnpnoEIg:

* O QVTIKEILEVOTTPEPNG NPOYPAUUOTIONOG OeV gival anAd
NPOYPOUHUOTIOUOG OF LA AVTIKEILEVOOTPEPH YAWOTO

* OLaVTIKEWEVOOTPEPEIG YAWOOoEeG dev eival OAeg oav TN
Java
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XapaKTNPIOTIKA AVTIKEINEVOOTPEPWYV YAWCTOWYV

MoAupOP@PICHOG XWPIG AVTIKEINEVOOTPEPEIX

+ KA\doelg

* MNpwtéTUNO

* KAnpovopikétnta (inheritance)
» EvBuldkwon (encapsulation)

* oAupop@LoU6G
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* Ze nponyoUpevn JLGAeEN eidape pa danpoowneia
Worklist va uhonoleital and pla Stack, Queue, K.AM.

* Yndpxel €va KOO TPIK UNooTrpEng TNG OUYKEKPLUEVNG
SuvatdTNTAG NOAUHOPPIOHOU OFE LN AVTIKEIUEVOOTPEWPEIG
yAwooeg

* Kabe eyypaon (record) apxicel pe €va oTolxeio kanowag
anapidpnong, nou npoadlopidel To €idog TNG Worklist
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Mn avTIKEINEVOOTPEPNG Worklist

AlakAadwon pe Bdon Tov TUTTO

public class Worklist {
public static final int STACK = 0;
public static final int QUEUE = 1;
public static final int PRIORITYQUEUE = 2;
public int type; // one of the above Worklist types
public Node front; // front Node in the list
public Node rear; // unused when type == STACK
public int length; // unused when type == STACK

» To nedio type npoodlopidel To €id0G TNG Worklist

* H eppnveia Twv dAwv nediwv eEapTaTal anod 1o type

* O p€BodoL nou dlaxelpiCovtal TIG Worklist €yypaYeg
€X0uv Kanota dlakAadwaon pe BAcn TNV T TOU type..
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private static void add(Worklist w, String data) {
if (w.type == Worklist.STACK) {

Node n = new Node() ;
n.data = data;
n.link = w.front;

w.front = n;

else if (w.type == Worklist.QUEUE) ({
n viomoinon ¢ add yia ovpéc

else if (w.type == Worklist.PRIORITYQUEUE) {
n viomoinon e add yio 0VPES e TPOTEPOLOTNTO
}
}

K&Be péBodog nou xpnotpomnolel pla Worklist
TpEMEL vaL EXEL KAmola avtiotolyn StakAadwaon tumou
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MeiovekTApOTA

MAEOVEKTAPOTO AVTIKEIMEVOOTPEPEIOG

* H enavaAnyn Tou Kwdika nou uAonolei Tn SLOKAGdwan
eival BapeTr kAL ENPPENAG O NPOYPAUHATIOTIKAE AGON

* Avdaloya pE TN YAWOOod, HNopel va v undpxet Tponog
ano@uyng TG onatdiAng Xwpou eAv SIOPOPETIKA €(0n
E£YYPAPWY anatTouV SLlaQOoPETIKA Nedia

* Kdanoleg TUnIKEG NPOYPAUHATIOTIKEG AELITOUPYIEG, ONWG
yla napddetypa n npéaodean kKanolou véou €idoug/Tunou
QAVTIKEIWEVOU, DUGKOAEUOUV OPKETA
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» 'Otav KahoUpe pia pEBodo Kkanolag dlanpoowneiag, n
uAonoinon TNG YAWOOOG QUTOUOTA ANOCTEAAEL
(dispatches) Tnv eKTENEDN OTO OWOTO KWALKA TNG
HEOBOBOU IO TO CUYKEKPIHEVO AVTIKEIPEVO

* OL dl0QOPETIKEG UNOMOIATELG ag dlanpoowneiag dev
eivat anapaitnto va powpdlovtal nedia

* H npbdabean pog kAdong nou uhonolei pia dlanpoowneia
eival NoAU eUkoAn d16TL Bev anattei Tnv Tpononoinon
KAMOoLoU undpxovTa KwdLKa
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KaTroleg okéweig

* O QVTIKEIPNEVOOTPEPNG NPOYPAUUATIONOG deV gival To
{510 npdypa pe TOV NPOYPAUATIONS OE HIa
QVTIKELEVOOTPEPR YAWooQ

- Mnopei va yivel o€ pa pn avTIKEPEVOOTPEPH YAWoo
- Mnopei va pn yivel o€ pia avTIKEIHEVOOTPEPH YAWOOA
* ZUVABWG, Ol AVTIKEIUEVOOTPEWPEIG YAWoOoeg cuvduaovTal

HE TA AVTIKEUEVOOTPEPN OTUA NPOYPAUUATIONOU

- Zuvijbwe éva npdypappa oe ML nou €xel ypagei pe xprion
QVTIKEIMEVOOTPEPOUG OTUA NPOYPAUHATIOHOU dev gival 6Tt
KOAUTEPO UNdpxel and NAeUpAg oxedlacpoU

- Eniong ouvrjBws €va npdypappa oe Java nou xet ypagei pe
XPNON TOU QVTIKEWWEVOOTPEPOUG OTUA NMPOYPOUHATIOHOU EXEL
KOAUTEPO OXEBIAONS and ATL €va Nou €XEL YPAPEl Xwpig va
akOAoUBNBEel TO GUYKEKPIUEVO OTUA
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XapaKTNPIOTIKA AVTIKEIMEVOOTPEPEIAG
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KAdozeig

AVTIKEINEVOOTPEPEIN XWPIG KAAOEIG

* O NePLOOOTEPEG AVTIKEWIEVOOTTPEPEIG YAWOTEG £XOUV
KAMolov TPONo oplopoU KAAoEWY

*  OLKAAOELG €EUNNPETOUV dLAPOPOUG OKONOUG:
- Opadonololv nedia kat peBddoug

- ZTIYHIOTUNONOOUVTAL TO NPOYPOUHA UMOPEL VO SnUoupyRoet
600 avTIKEpEVA TWV KAGOEWV XPEIGJETAL VIO TNV EKTENEDT) TOU

- AnoTeAoUV HOVASEG KANPOVOUIKOTNTOG: A NAPAYOHEVH KAGON
kAnpovopei ané 6Aeg TIG BAOIKEG KAATEIG TNG

- AnotehoUv TUMOUG: TA OVTIKEPEVA (I} OL AVOPOPEG TOUG) £XOUV
Kanolo évopa KAGoNG wg oTaTiko TUno

- Xteyadouv OoTaTIKG Nedia Kal peBAdOUG Kal QUTHA N OTEyaon
yivetat avda kAGon, OxL ava oTyloTuno

- AettoupyoUv wG XWPOL OVOUGTWY KAl EAEYXOUV TNV opaTdTNTA
TOU NEPLEXOHEVOU HIAG KAAONG EKTOG TNG KAGONG
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* Zeg o YAwooa pe KAAoELG dNpIoupyoUE AVTIKEIUEVA LE
TO VO QTIAXVOULE OTIYOTUNA TWV KAAOEWY

* Xe o YAwooa Xwpig KAAoEIG dNUIOUPYOUHE aVTIKEIpEVT
- elte and To Pndév pe To va opiocoupe Ta nedia Toug
KOL VO YPAWOULE TOV KWOIKA TwV HEBOdWY TOUG
- N He KAwvonoinon evég undpxovTog NpwToTUnou
QVTIKEILEVOU KAl Tpononoinon kanowyv and ta pépn
TOU
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x = new Stack() ;

x = {

private Node top = null;

public boolean hasMore() {
return (top != null);

}

public String remove() {
Node n = top;
top = n.getLink() ;
return n.getData() ;

}

x = y.clone();
x.top = null;

AVTIKEINEVOOTPEQEIQ

Me KAAOELG:
Snuoupyia
OTLYULOTUTIOU

Xwpig kKAdoELG:
Snuoupyia
OVTLKELUEVOU
arno 1o undév

Xwplg KAAOELC:
KAwvoroinon
TPWTOTUTIOU
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MpwTtoéTUTTA

+ 'Eva npwtdTuno (prototype) eival éva avTIKeipevo To
onoio pnopei va avtlypa@ei woTe va dnpIoupynoeL
napopola aVTIKEINEVT

* Katd tn dnpoupyia avtlypdewv, To NpOypappa pnopei
va TPOMOMOIACEL TIG TIHEG KANowWwY Nediwv, va NnpooBEaeL
f va agapéoel nedia kat pebddoug

* O yAwooeg nou Baoiovtal oe npwtétuna (6nwg n Self)
Xpnowonotolv auTthv TNV I0€a avTi yia KAAoELg
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Xwpig KAdoeIg aAAd pe TTPWTOTUTTA

* H gUkoAn dnuoupyia oTyodTUNWY Eival pia and Tig
BaokEG XPNOMOTNTEG TWV KAGOEWY

* Kdanola GAAa XapaKTNPLOTIKG MoU NPENEL va
anoxwplotouv ol YAWaaoeg nou Baagifovtal o

npwtoéTuNa:

- Tig KAAOEIG WG TUNOUG: Ol NEPIOCOTEPEG YAWOOEG NOU
BaaiCovtal oe npwTtdTUNA £X0UV dUVAHIKOUG TUNOUG

- Tnv kKAnpovopkdTNTA: ol YAwooeg nou Baai{ovTtal o€ npwtoTUNa
XPNOWONooUV LA SUVANIKH TEXVIKF N onoia €ival OXETIKA HE TNV
KANpovopkoTNTa Kat Aéyetal avtinpoowneia (delegation)
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KAnpovopuikétnta

* Ze enpavelokd eninedo, n €vvola TG KANPOovouIKOTNTAG
eival apkeTd eUKoAN va katavonOel

- H enéktaon kAdoewv dnuoupyei pa oxéan PETAgU dU0 KAAoEWV:
Hia ox€on HETALU UIaG NapayopeVNG Kot Hiag Baotkig KAGong

- H napayoépevn khdon kAnpovopei nedia kat pe@6doug ané tn
BaowknA kAdon

* AN\G TO TL KAnpovopeital and tn Baotkn kKAdon (A
KAGOoELG) KaBopideTal and Tn yAwooa

* Oa doUpe OTL OIAPOPETIKEG YAWOOEG €XOUV DIAPOPETIKEG
NPOOCEYYIOEIG NAVW O€ BEPATA KANPOVOUKOTNTAG
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EpwTtAo£Ig KAnPOVOUIKOTNTAG

» Enutpénovtal neploodTtepeg anod pia BACIKEG KAAOELS;

- AnAA kKAnpovopikétnta: Smalltalk, Java

- TMoAAanAr kAnpovoukotnta : C++, CLOS, Eiffel

* O unokAAoeIg KAnPovopoUV Ta NAvTa;
- Z1n Java: n napayopevn kKAaan kAnpovopei 0Aeg TIG peBodoug

Kat ta nedia

- X1n Sather: n napay6pevn KAGon HNopei va HETOVOUAOEL TIG
KAnpovopnuéveg peB6Soug TNG (KATL Mou givat Xprotpo étav
unapxet NOAAaNAr kKAnpovoukéTnTa), ) anAwg va Tig Ee-opioet

* Yndpxel kanowa KaBoAkr) Bacikr) kKAGon;
- Mua kAdon ané Tnv onoia OAeG oL KAGOELG KANPOVOpOoUV: n KAGon

Object Tng Java

- Aev unapxel kdnow té€tola kKAGon otn C++
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EpwTtAO£Ig KAnPOVOUIKOTNTOG

*  KAnpovopouUvTal ol Npodlaypageg;
- Qg unoxpewoelg Twv HEBOdWY yia uhonoinon, énwg otn Java
- Qg emnA€ov npodlaypaPeg: invariants, 6nwg otnv Eiffel
* KAnpovopouvTal ot TUnoy;
- Z1n Java kAnpovopouvTat Aot ot TUnot TnG BACIKAG KAGONG
* Ynootnpidetal unepkdAuyn, andkpuyn, K.An.;

- TuoupBaivel otn Java, oto nepinou (XwpiG NOAEG AeNTOUEPELEG):

* Ol KOTAOKEUAOTEG PNOPOUV VA NPOCNEAICOUV TOUG KATAOKEUAOTEG
Twv Bacikwy Toug KAGoEWV (AUTO YiveTal e XPron TOU super Moy
KOAE( TOV KOTAOKEUQOTH TNG AUEONG UNEPKAAONG.)

M véa péBodog pe To 1o dvopa Kat TUNo pe TNV KANPOVOUNpEVN
HEBoBO TNV unepkaAunTel (H unepkaAuppévn pEBod0G Unopei va
KANOei pe xprion Tou NpoodloploTH super.)

'Eva véo nedio ) oTaTikA HEB0S0G anoKPUNTEL TIG KANPOVOUNUEVEG, Ol
onoieg 6HWG HNopouV va NPOoNEAACTOUV HE XPrON TOU super N HE
oTatikoug TUnoug TnG Bacikng kKAGong
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EvBuAdkwon (encapsulation)

OpatoTNTA TWV TTESIWV KAl TWV HEBOS WV

* Anavtdtal oxedov o OAEG TIG HOVTEPVEG YAWOOEG
NPOYPOHUATIOHOU, OXL HOVO OTIG AVTIKEIUEVOOTPEPEIG
* Ta pépn Tou NPOyPAUHATOG NOU EVOUAOKWVOVTAL:

- Mapouaoiddouv pia eAeyxopeVn dlanpoowneia 0Toug XPAOTEG
TOUG
- AnokpunTtouv OAa ta dAAa (1IBWwTIKA) pépn Toug

* XTIG OVTIKEWWEVOOTPEPEIG YAWOOEG, TA AVTIKEINEVA
evOulakwvovTal

* (Alo@QOpETIKEG YAWOOEG UAoMoLoUV TNV eVOUAAKWON pE
SL0QOPETIKOUG TPOMOUG)
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» Xtn Java undpyouv T€ooepa enineda opaTOTNTAG
- private: opaTd povo péca oTnVv KAGon
- (default): opatd pévo evtdg Tou nakEtou (package)
- protected: opatd pévo oTo 510 NAKETO KAl OTIG NAPAYOUEVEG
KAGOEIG
- public: navrou

» Kanoleg avtikelpevooTpepeiq yAwooeg (Smalltalk, Self)
€xouv AlydTtepa enineda eAEyxou opatdTNTAG: OAA KOWVG
(public)

* AN\eg €xouv neploocdtepa: otny Eiffel, nedia kat pébodot
Hnopei va yivouv opatd HOvo o€ €va CUYKEKPLUEVO
gUVOAO anod KAAOEIG-NENATEG
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MoAupop@iouég

Mapdadeiypa oe Java

*  ZUVOVTIETAL O€ NOANEG YAWOOEG, OXL LOVO OTIG
QAVTIKEILEVOOTPEPEIG
» Kanoteg anod Tig BaoikOTEPEG EKPPATELG TOU
NOAUHOP@IOPOU OTIG AVTIKEIUEVOOTPEPEIG YAWOOEG:
- 'Otav Sla@opETIKEG KAAOELG £X0UV HEBOSOUG TOU iBL1oU OVOHATOG
Kat Tonou
* T.X. pa kKAGon otoifag Kat pia KAAon oupdg pnopoulv Kat ot
800 va €xouv pia péBodo ovopatt add
- 'Otav n yA\wooa enttpénet pia KARon pebodou oe OTLyHEG Nou n
KAGON TOU QVTIKEWPEVOU DEV €ival yVwOTH) OTATIKA
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public static void flashoff (Drawable d, int k) {
for (int i = 0; i < k; i++) {
d.show(0,0) ;
d.hide() ;
}
}

* Edw, n Drawable eival pia dlanpoowneia

* H kAGON TOU QVTIKEWWEVOU GTNV ONoia aVaQEPETAL N
ava@opd d dev gival yvwoTr OTO XPOVO HETAYAWTTIONG
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Auvapiki arooToAR (dynamic dispatch)

YAotroifoe€ig Kai TOTrol

* Z71nJava, 0 oTatikog TUNog HIag avapopdg pnopei va
eival pa unepkAdon A pia dlanpoowneia kANolag KAGong

* 210 XpbdVvo €KTEAEONG, TO OUOTNUA UAONOINONG TNG
yAwooag Ba npéneL KANWG va BPeL Kat va KOAETEL TN
owoTn HEBOBO TNG NPAYUATIKAG KAGONG

* AuTO ava@épeTal wg SUVapKI anoaTtoAr (dynamic
dispatch): n kpuen kat éppeon dlakAGdwon Navw oTnv
KAGon KaTd TNV KARON Twv HeBOdwv

- H duvapiki anoatoAn gival npoatpeTikr) otn C++

- Xpnowonoleital navta otn Java Kat oTiG NEPIOTOTEPEG GAAEG
AVTIKEWHEVOOTPEPEIG YAWOOEG
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» Z1n Java undpyouv U0 UNXavIopol:

- Mua kAdon kAnpovopei T6oo Toug TUNoug 600 Kat TNV uhonoinon
TNG BAOIKAG TNG KAGONG

- M kAdon naipvel npéaBeToug TUNOUG (AAAG OXL AUTOHATA
kanola uAonoinan) pe tTnv ulonoinon dlanpocwnewy

* To napandvw HEPIKWG dlayxwpifel TNV KANPOVOUIKOTNTO
NG uAonoinong and TNV KAnPovopukdTNTa Tou TUnou

* AM\EG QVTIKEIUEVOOTPEPEIG YAWOOES DLOPEPOUV OTO
KaTA N6oo Eexwpidouv Ta dUO napandvw
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YAoTroifo€ig Kai TUTrOol

XpARon duvapikol CUCTAHMATOG TUTTWV

* Xtn C++ dev undpxel KANOLOG avVTIOTOLKOG OLOXWPLOHOG
- Yndpxel £vag HOVO PNXAVIOHOG YL TNV KANPOVOIKOTNTA
- T v KAnpovopd Tunou pévo, UnopoUpE Va XPNGOLLOMNOL|TOULE
Wa agnpnuévn Baotkr KAGonN Xwpig kdnowa uhonoinon
* And TNV GAAn pepla otn Sather o SlaXwPLONOG
uAonotoewv Kat TUnwv gival NARPNG:

- M kA&on pnopei va dnAWoel 6Tt NEPIAAPBAVEL KAMOLO GAAN
KA&aon, ondte kKAnpovopei Tnv uonoinon aAAd éxt Tov TUno

- Mua kAdon pnopei va dnAwoet 6Tt gival pia unokAdon pog
a@nPNUEVNG KAAONG, ondTte KANPOVOUEL TOV TUNO aANG OXL TV
uAonoinon (6nwg oupBaivel pe Tig dlanpoowneieg otn Java)
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* Kdanoleg avTIKEIHEVOOTPEPEIG YADOOEG XPNOLHONoLouV
Suvapiké ouotnpa TOnwv: n.X. N Smalltalk kat n Self

» 'Eva avtikeipevo pnopei va gival f) va pnv givat o 6€on
Va anavTrOEL OE £VO OUYKEKPLUEVO HAVUHO—KAL aUTO
pnopei va pnv pnopei va eAeyxOei Kata 1o Xpdvo
peTagpaong (6nwg n.x. €yve oto ML TpIK Hag)

* AuTO divel andAutn eAeubepia: To NPOYPAUA HUMOPEL va
dokipdaoel Tn xpnowonoinon onolaodAnote pebodou oe
0onolodnnoTe avTIKEipeVO

* (O noAUpOPPIOHOG BEV EXEL OXEDN HE TN OUYKEKPIPEV EAEUBEPIQ)
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ZUPTTEPOACUATIKA

* ZAUEPA, AKOAOUBNOALE IO KOOUOMOAITIKN NPOCEYYIoN:

- O aVvTIKEIUEVOTTPEPAG NPOYPAUHATIONOG Bev gival To Blo
npAayHa He TOV NPOYPAHHATIONO HE MO QVTIKEIHEVOOTPEPN
yA\wooa

- OLavTIKeeVOOTPEPEIG YAWoOoeG dev eival OAeg oav Tn Java

* To TLEival OVTIKEIUEVOOTPEPEG GTUA MPOYPAUHUATIONOU
Oev €ival HOVOOHUAVTA OPLOPEVO:

UNAapxeL APKETH dlagwvia wg NPog To akpIBEG oUVoAo
TWV XOPAKTNPLIOTIKWY TNG OVTIKEILEVOTTPEPELAG KAl
TA XOPAKTNPLOTIKA auTd ouvexwg eEeAicoovTal

* A€gifTE OKENTIKIONO OTOUG OPLOUOUG!
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