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]
2TOXOI TOU JOBANATOC

- Na pudBete TIG BACIKEG APXES KAI TEXVIKEG TOU
QVTIKEIJEVOOTPAPOUG TTPOYpauaTIoNoU (object
oriented programming)

- Na egaoknBeite otnv TTPALN KE TNV YAWoOoO
TTPOypPANUaTIONOU Java

- Na KAVETE T TTPWTA 0OG «MEYAAD» TTPOYPANPATA
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"YAn 110U B0 KOAUWOUUE

- APXEG QVTIKEIMEVOOTPAPOUG TTPOYPANPATIOUOU
- KAdoeig kal avTikeipeva
- EvBuAGkwon kal atrékpuyn
« MoAupop@ioudg Kal KAnpovouikoTnTa
- Apnpnuéves kAaaeig, AleTragég (Interfaces)
« [evikeupéveg KAAOEIG, OUNNOYEG

- Eioaywyn otn Java
- Baoiké cuvTtakTIKO Kal dopr| TTPoypPAauUaTOg
- Eicodog, £€000¢ dedopévwy, dlaxeipion apxeiwv
- Emegepyacia ah@apiBunTikKwyv
- Mivakeg, ZuAoyég
- E€aipéoeig
- ['pagikd
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BiBAloypagpia

To kUpio BiBAio Tou padrpatog Ba givai:
AtroAuTn Java, Walter Savitch

Awpeav online BiBAio: Thinking In Java, Bruce Eckel
http://www.mindview.net/Books/TIJ/

O1 dlo@aveleg Tou JaBAuaTog gival otn ogAida Tou
paBnuaTog
http://www.cs.uoi.gr/~tsap/teaching/cse205
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http://www.cs.uoi.gr/~tsap/teaching/cse205
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BiBAloypagia

Java Docs: Online documentation tng Oracle yia
™ YAwooa Java

« N\ETTTONEPNG TTEPIYPAPN YIa KABE KAGON Kal KABe péBodo

To Web: lNa kabe mrpoypaupatioTiky (3 GAAN)
EPWTNOTN TTOU EXETE UTTOPEITE VA PPEITE
atravTioelg online.

BonBazsl yia va e€oikelwOeiTe Kal ue TNV ayyAIKn
opoAoyia, Ba TNV XpNOIUOTTOIOUHE KATA KAIPOUG
Kal 0TO NAOnua.

[ANQ22E2

[MPOIPAMMATIZMOY

(EuxapioTieg otov kaBnynti BaoiAn Xpioto@idn)
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Niyo loTopia
O1 TTpWTEC YAWOOEG TTPOYPANUATIONOU eV Tav
Y1 UTTOAOYIOTEG
« AuTOuATn dnuIoupyia TTPWTOTUTTIWYV VIO PATTTOUNXAVEG

- Mouoikd kKouTid 1) poAd yia Tdvo
- H agaipeTikr) pnxavr Tou Turing

]
['AWOOEC TTPOYPAUMATIOOU

MpwTtn yevia: FAWOOEG uNXavig

O TTPOYPANMATIOTAG HETATPETTEI TO TTPORANU = Machine Language M
TOU O¢€ éva TTPO
, povpc‘p“q, , . 187E:0100 75 17 80 3E 0D
+ T1.X. TTWG va UTToAOYioW TO PEYIOTO KOIVO 187£:0110 B9 FF FF 8B D1
6|C"p£’.|.n 600 C(plep(bv 187E:0120 42 33 C9 8B D1

187E:0130 5B FF BE E7 04
187E:0140 01 BF 01 00 CD
187E:0150 47 18 A2 19 00

Kai ypdgel akpiBwg TG evTOAEG TTOU Ba 187E:0160 2B F1 58 C3 73

TIPETTEI VA EKTEAETEI O UTTOAOYIOTAG 1878:0170 B4 59 CD 21 59

* Oa mpétel va EEpel akpIBwg TNV duadikn
avatmapdoTaon TwWV EVTOAWV.

Program entered and executed as
machine language
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[TEVTE YEVEEC YAWOOWV TTPOYPAUMATIONOU

[Mpwrtn yevia: FAWOOEG uNXavAg
The ASSEMBLER converts instructions to op-codes:

, s
AS UTE p n Y£V| qa: Asse m b Iy Whatis the instruction to load from memory?

- Where is purchase price stored?
Whatis the instruction to multiply?
What do | multiply by?
What s the instruction to add from memory?
Whatis the instruction to store back into memory?

O TTpoypappaTIOTHG BEV XPEIGZETAI VO

Eéper akpiBwg TNV duadiknA

avaTTapdoTacn TwWV EVIOAWV.

« XpnolyoTrolEi Mo KaTavonToug
MVNHOVIKOUG KOVOVEG.

Assembly Language H o
Machine Language H‘

'3 POP SI
* O Assembler yetatpémel Ta MOV AX, [BX+03] 87210100 75 17 80 35 0n
) . A SUB AX,SI .
GUHBC?)\G o€ Y)\U)O'C’)'G lJI']XGV’ng MOV WORD PTR [TOT_AMT],E0D7 12;;;81;8 ii gg gg 32 31
*  O1 yAwooeg eCapTwvTal amré 1o MOV WORD PTR [CUR AMTI,EIDB | 147.0130 5B FF BE E7 04
hard ADD  [TOT_AMT],AX 187E:0140 01 BF 01 00 CD
araware 187E:0150 47 18 A2 19 00

187E:0160 2B F1 58 C3 73
187E:0170 B4 59 CD 21 59

Translate into machine
operation codes

(op-codes) Program executed as
machine language

[MEvTE YEVEEC YAWOOWV TTPOYPAUMATIONOU

Mpwtn yevia: FAWOOEG uNXavig
AcuTepn vevia: Assembly
Tpitn yevia: YynAou emimmédou (high-level) yAwooeg

Virtual Language Source Code
[Load A From Total-Sale:

lLoad B From Sales-Tax

O TTpoypappaTioThg divel EVIOAEG OTOV Multiply A, B
UTTOAOYIOTH OE IO KATAVONTH KAl KOAQ Store € in otal-sales
dounuévn yAwooa (source code)

Macintosh
Compiler

O compiler TIg YETOTPETTEI O€

o |
. . . Compiler
evdIaueoco Kwdika (object code) Native D\ == =
Machine }
Code __«
d

Native

O evOIGpeoog KWOIKAG YETATPETTETAI
oe YA\wooa pnxavrg (machine code)

Macintosh
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[TEVTE YEVEEC YAWOOWV TTPOYPAUMATIONOU

MpwTtn yevia: FAWOOEG uNXavig
AcuTtepn yevia: Assembly
Tpitn yevia: YynAou emmitrédou (high-level) yAwooeg

The COMPILER translates:

Load the purchase price

Multiply it by the sales tax

Add the purchase price to the result
Store the result in total price

B Machine Language B

I
A eIt ~ |~ e 7=: 0100 75 17 80 3£ 0D
37£:0110 B9 FF FF 8B D1
87E:0120 42 33 C9 8B D1
37E:0130 5B FF BE E7 04
37E:0140 01 BF 01 00 CD
37E:0150 47 18 A2 19 00
37E:0160 2B F1 58 C3 73
37E:0170 B4 59 CD 21 59

POP SI

MOV  AX, [BX+03]

SUB AX,ST
MOV WORD PTR [TOT AMT],E0D
> |l ov  worp PTR [CUR AMT],E1DH
ADD [TOT AMT],AX

High-Level Language

salesTax = purchasePric * TAX_RATE;
totalsales = purchasePrice + salesTax;

Program executed as
machine language

Translate into machine
operation codes
(op-codes)

Translate into the
instruction set

[MEvTE YEVEEC YAWOOWV TTPOYPAUMATIONOU

Mpwtn yevia: FAWOOEG uNXavig
AcuTepn vevia: Assembly
Tpitn yevia: YynAou emimmédou (high-level) yAwooeg

——

Source Code Compiler ) Object Code
— e S \ —
Source Code Compiler ) Object Code Linker




[TEVTE YEVEEC YAWOOWV TTPOYPAUMATIONOU

- [Mpwtn yevia: FAWOOEG uNXavig

- AcuTepn yevia: Assembly

- Tpitn vevia: YynAou emirédou (high-level) yhAwooeg
- Tetaptn vevia: Egeidikeupéveg YAwooeg

< [EpTrTn vevid: « PUuoIKES» YAWOOEG.

- KaBe yevia TTpooBETel Eva eTTiTTedO a@aipeonc.

[MpoypaupaTioTIKA MNapadeiyuaTa
(paradigms)

- [1poypAPMATIOHOG TWV TTPWTWY NUEPWV.

Spaghetti code

Auokolo va diaaoTei Kai
va Kkatavonoei n por Tou

GOTO 500
PRINT I;
GOTO 400
PRINT I * 12;
GOTO 450
PRINT " = ";
GOTO 150
PRINT " 12 ";
GOTO 200

IF I > 12 THEN STOP
GOTO 110

PRINT "The Twelves Table"

I=1
GOTO 110
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]
Aopunuevog NpoypaupaTionog

- TEOOEPEIG TTPOYPAUMATIOTIKEG DOLEC
- Sequence — akoAouBIaKEG EVTOAEG
- Selection — emAoyn pe if-then-else
- Iteration — dnuioupyia Bpoyxwv
- Recursion - avadpoun

- O kwdIKag oTrael o€ AoyIKa blocks TTou €xouv £va onueio
€10000U Kal ££6d0uU. N -
- Katdpynon tng GOTO &vioARG. ‘

- Opydvwaon Tou KWOIKA O€
d1adikaaoieg (procedures)

[=]
o ] = o o
2 2 g 2
] i |7 q 3
gl |k g g
s o | g z A

Aiadikaoiakog [NpoypaupaTionog

- To TTPOYPAUMA HAG OTTAEI € TTOAANATTAEG
O100IKACTIEG.
- KaBe diadikaaia AUvel Eva UTTo-TTPORANUA KOl ATTOTEAEI
Mia AoyikA povada (module)
+ Mia diadikacia yTropouue va tnv
ETTAVAXPNOIYOTIOINOOUNE OE BIAPOPETIKA dEdOEVA.
- To TTPOYPAUMA HAG €ival TUNPOTOTIOINUEVO
(modular)

5/28/2014
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- ]
Koiva Aedopéva

O 01adIKaC10KOG TTPOYPAPMUATIONOG TUNUATOTTOIEI
TOV KWOAIKA aAAG Oy atTapaitnTa 10 OEO0UEVQ

* TL.X., pe TN Xprion
KOBOAIKWV PETARANTWYV
(global variables) 6A&g ol
O1adIKaoieg UTTOPEi Va
XpnoigoTtrololv Ta idia
oedopéva kal dpa va
eCapTwvTal JETALU TOUG.

« Mpémel va amogelyoupe
TN XPron KaBoAIKwV '
METARANTWV!

ATTOKpUYN OEDOUEVWIV

Me Tn dnuioupyia TOTTIKWY PETABANTWY NECA OTIG
O1adIKOCIEG ATTOPEUYOUNE TNV UTTAPEN KOIVWV OEOONEVIWIV

* O kwdIkag yiveral 1o
€UKOAO va oxedlaoTei, va
YPOQTEI KAl va ouvTnpnOei

* H emkoivwvia getagu Twv
O100IKaCIWV YivETAI JE
opiouaTa.

e TunuaTOTTOINUEVOG
TTPOYPOUMOTIONOG (Modular
programming)
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]
[Mepiopiopoi Tou dIadIKaaIaKOU
TTPOYPANMATIONOU

O d1001Kao10KOG TTPOYPAUMATIONOG douAeuel OK yia
MIKPG TTpoypdpuaTa, aAAd yia yeyaAa cucTruaTa
gival BUOKOAO va oy e0IG0OUE, VA UAOTTOINCOUUE KOl
va OUVTNPAOOUPE TOV KWOIKA.

« Agv gival EUKOAO va TTPOCAPPOCTOUNE 0€ AAAAYEG, KAl OV
MTTOPOUNE VO TTPORAEWOUNE OAES TIG OVAYKEG TTOU Ba £XOUUE

M.X., TO TTavemoTAWIO £Xel éva 0UOTNUA YIa VO
KPATAEI TTANPOPOPIES YIa POITNTEG KAl KABNYNTES

- YTapyxel hia diadikaaia print TTou TUTTWVEI GTOIXEIA Kal
BaBuoug eoitnTwy

+ [MpoKUTITEl avAyKn yia pia S1adIKaoia TToU VO TUTTWVEL TA
HoBRuaTa Twv Kabnyntwy
XpelagdpaoTe pia print2

]
AVTIKEINEVOOTPAPAS TTPOYPAUUOTIONOS

Ta rpoBAjparta autd TTpooTTabei va

QVTIMETWTTIOEI O AVTIKEINEVOOTPAPNG

TTpoypauuaTIouOG (object-oriented programming)

- OOP Bacer padi Ta 6edopéva Kal TIG O1adIKOOIEC
(LEBODOUG) OXETIKEG PE TO DEDOPEVA

- [1.x., 0 K&Be @oITNTAG A} KABNYNTAG £PXETAI PE HIa DIKIA
Tou dladikaacia print

AUTO €TTITUYXAVETAI PE QVTIKEIPEVO KOl KAAOEIG

10
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AVTIKEINEVO

-'Eva avTIKEIYEVO OTOV KWOIKO avatraplioTd yia
pMovada/ovtoTnTa/évvola n oTToia £XEL:

* Mia karaaoTaaorn, n oToia
opiCeTal aTrd opICHEVA
XOPAKTNPIOTIKA

* Mia cupTtrepiopd, n oTroia
opiceTal AT OPICHEVES
EVEPYEIEG TTOU PTTOPET VO
EKTEAEDEI TO AVTIKEIYEVO

* Mia TautoTnTO TTOU TO
Zexwpilel atmo Ta
UTTOAOITTA.

Mapadeiypara: evag avBpwTrog, Eva TTPAyua, £va JEPOG, YIa UTTNPETia

AiadIKao10KI avatrapdoTaon

Real world entities

11



AVTIKEIMEVOOTPAPHC avaTtapAoTacn

Real world entities

A |
data: \J /.. data: [ [J..| |dota W W
procedures: procedures: procedures:
.. [IT11T1 _

—.. [0 ...

Software Representation

[Mapdadeyua

orrntig X:

, :
Kabnyntig Y: 512 059

commcx. B—weres W o
oITNTNG XX aonynTng Y: 212,059

5/28/2014
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EvOuAdkwon

« H oTeyavotroinon TG KATAOTOONG KAl TNG CUPTTEPIPOPAS WOTE Ol
AeTrTopépEleg TNG UAOTTOINONG Va gival KPUPUEVEG aTTO TO XPrOTN TOU
QAVTIKEIUEVOU.

- 000000
KAdoeIg

KAdon: Mia agnpnuévn TTEPIYPO@r] AVTIKEINEVWV UE
KOIVA XOPAKTNPIOTIKA KAl KOIVA) CUPTTEPIPOPA

+ 'Eva kaAoUTTI TTou TTapdyel avTikeipeva

- ‘Eva avTIKeEipeVo gival Eva oTyPIOTUTIO Jiag KAGoNG.

M.X., N KAAON @QOITNTrG £XEI TA YEVIKA XOPOAKTNPIOTIKA
(6voua, Babuoi) kal TN cCuuTTEPIPOPA print
+ O @oitntAg X gival éva avTIKEIUEVO TNG KAGON G QOITNTAG

H kAdaon Car €xel Ta xapakTnpiaTika (brand, color) kai

TN CUMTTEPIYPOPG (drive, stop)

+ To auTtokivnto INI2013 gival éva avTikeiyevo NG KAGong Car
ME KaTAoTaON T XapakTnpioTikG (BMW, red)

5/28/2014
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KAnpovouIKoTnTa

O1 KAAOEIG POg ETTITPETTOUV VA OPICOUUE

MIa Epapyia AvBpwITOg
- M.x., ka1 0 ®oitnT¢ ka1 0 Kabnyntrg /\

avrikouv oTnv KAdon AvBpwTroc.

« H kAdon AutokivnTo avikel otnv KAdon
Oynua n otroia TrepIEXEI KAl TRV KAGON
MoTooUuKAETO

®oitntAg KaBnyntnd

Oxnua
O1 KAGoE€Ig TTI0 XapnA& oTnv IEpapxia /Xr{
KANPOVOPOUV XAPAKTNPIOTIKA KAl
OUUTTEPIPOPA OTTO TIC AVWTEPES KAATEIG
- OMol1 o1 GvBpwTTOI £X0UV OVOUX

« OAa 1a oxAuata £€xouv PéBodo drive, stop.

Auté/vnTto Mnyavn

]
[ToAupOPPIOUOS

KA&oE€Ig pe KoIvo TTpOyovo €XOUV Kolvda

XOPAKTNPIOTIKA, OAAG £XOUV Kal dIAQOPES

- .x., €ival S10QOPETIKO TO TTAPKAPICUA YIA £VA AUTOKIVNTO Kal
Mia pnxavi

O TTOAUPOPYICUOC MAG ETTITPETTEI VO OUOOUUE [Ia

KOIVI) CUMTTEPIPOPA 0€ KABE KAGonN (M uéBodo park),

N OTToIa OPWG UAOTTOIEITAI DIOQOPETIKA YIA AVTIKEIMEVO

OIOPOPETIKWY KAACEWV.

MT1TOopOoUlE ETTIONG VO OPICOUNE a@nNPNPEVES KAQOEIC,

OTTOU TTPOUTTOBETOUHE IO CUPTTEPIPOPA KAl QUTH

TIPETTEI va UAOTTOINBET 0€ XaPNASTEPES KAAOEIC

OIAPOPETIKA avAAOYa PE TIG AVAYKES MOG

14
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- ]
Apnpnuévol Tutrol AedopEVWV

- XpNOIUOTTIOIWVTAG TIG KAAOEIG UTTOPOUE Va
OpPicOUNE TOUG OIKOUG JAG TUTTOUG DEOOPEVWIV
- 'ETO1 yTTOPOUNE VO PTIACOUUE AVTIKEIMEVA PE

OUYKEKPIPEVA XOPAKTNPIOTIKA KOl CUMTTEPIPOPA.

+ XpNOIUOTTIOIWVTAG TNV KANPOVOUIKOTNTA KAl TOV
TTOAUMOPQPICHO, UTTOPOUE VO
ETTAVAYPNOILOTIOINCOUNE UTTAPXOVTQ
XOPOAKTNPIOTIKA Kal ueBddoUC.

]
H e€€NICN TOu TTPOYPAUUATIONOU

. To Tpoypaupa we Yia oeIpa
Mpoypappatiopog S

MooVoaUUOTICUS € To TTpoypappa wg Hia cuhoyn
p VAP %U JHOG M QTG GUVOPTAGEIS TIOU AEITOPYOUV
I0O0IKACIEG oe global data

2 ZuvapTnoeig Kal dedopéva opidouv
Tpl’]pdTOWOII’]pEVOg Aoyikd blocks. Xprion Tommikwv

MpoypappaTiopog HETABANTGOV.

. Anpioupyia avTIKEIPEVWVY OTTOU Ta
AVTIKEIpSVOGTpG(pr]g OedoPEVa EPXOVTAl PE

MpoypappaTiopog GUYKEKPIMEVEC GUVOPTATEIS.

15
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Software =

Data (Shapes)
+

Functions (Colors)

4th Generation
object decomposition

Al10dIKAOI0KOC VS. AVTIKEINEVOOTPAPAC

[MpoypapuaTIONOC

- Alod1dIkaolakog: ‘Epgaon oTig
O100IKQTiES
- O1 douég TToU dnuioupyoUpE gival
yIa va TaIpialouy WE TIG
O10dIKATiEG.

+ O1 diadikagoieg TTPOKUTITOUV ATTO
TO XWPO TWV AUCEWV.

- AvTikeipevooTpagng: ‘Epugaon
OTa QVTIKEIPJEVO
- Ta avTiKeipeva dnuioupyouvTal
Q17O TO XWPEO TOU TTPORARUATOS
+ A\eitoupyoUv akOun Kal av aAAGEel
TO TTPORANPA HaG

16
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[TAEOVEKTATA AVTIKEIMEVOOTPAPOUG
TTPOYPANMATIONOU

Etreidn TTpooTTabei va yovreAoTToINOEl TOV

TTpaypaTiké kéopo, o OOP kwdIKac €ival TTI0
KaTtavonTog.

Ta OOMIKA KOYPATIO TTOU
dnMIoupyeEi gival o
€UKOAO va
eTTAVAXPNOINOTTOINBOUV
Kal va ouvduaoTOUV

O kwdIKag gival TTIo EUKOAO va ouvTnpnOEi
AOyw TNG evOUAGKWONG

[MapaywyikoTnTa
Before OOP After OOP
cost cost /
complexity complexity

5/28/2014
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[Mapdadeiyua: NMwANoeIg

O¢Aoupe va dNUIOUPYOOUUE
AeITOoupyIKO Yia éva oUoTnHA TO
oT1T0i0 BlaXEIPICETAI TTWANOEIG.

» [MeAdreg KAvouv TTapayyeNEG.

)

*  O1 TwANTEG ¥elpilovTal TNV

TTapayyeAia

» O TapayyeAieg gival yia
OUYKEKPIYEVD TTPOIOVTA

* H mapayyeAia ammooTEAAETOI

ME ETTIAEYPEVO PECO

Product

AIQypaupa KAGOEWVY

Sale

buye/ \‘em sold

~ Ship via <
L)

Shipping
seller mechanism
Salesperson | Customer | Product vehicle

X N
corporate Individual Truck Train

5/28/2014
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ANy TWV ATTAITACEWV

Mpoabikn
QEPOTIOPIKI|G Sale
METOPOPAG
Shipping
seller buye em sold mechanism
Salesperson Customer Product vehicle
N X
Corporate Individual Truck Train N Airplane

ANTIKEIMENOZTPADHZ
[MPOI PAMMATIZMOZ:
KAAZEIZ KAI ANTIKEIMENA

19
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H eCENIEN TV YAWOOWV TTPOYPANPATIOOU

H €CENIEN TwV YAWOO WV TTPOYPAPHATIONOU Eival Pia

dladikaoia agaipeong

+ 2TNV apxn éva TTPOYPAPUa ATAV HIa CEIpA aTTO EVTOAEG OE
yAWOoOoa unxavig.

+ Me Tov Aladikaoiako MpoypauuaTtioud (procedural
programming), éva TTpOypauua £yIVE hIa GUANOYT aTTd
oladikaaoieg TTou N pia KaAei Tnv GAAN.

+ 2ToV ZuvapTnolako Mpoypappatiopd (functional
programming) éva TTpoypauua gival gia cuAAoyn atrd
OUVAPTHOEIG OTTOU N Mia EpapPOZeTal TTAVWw OTNV GAAN.

+ 210V A\oyiko MpoypaupaTtiopd (logic programming) éva
TTPOYPAMMA €ival Jia GUAAOYT OTTO KOVOVES Kal YEYOVOTA.

+ 210V AVTIKEINEVOOTPAQN Mpoypaupatiopo (object oriented
programming) éva TTpOYPapMa gival pia GUAAOYRA aTTé KAGOEIG
Kal QVTIKEIJEVA OTTOU TO €va PIAGEI HE TO GAAO

]
AVTIKEINEVOOTPAPRAS MPOoYPaNNATIONOS

O1 mévre apyxég Tou Allan Kay:
- Ta T@vTa gival avTikeipeva.

- ‘Eva mpdypappa gival yia cuAhoyr atro avTikeipeva
OTTOU TO €va A€l 0TO GAAO TI VO KAVEL.
- K&Be avtikeipyevo €xel OIKIA TOU VAN KAl ATTOTEAEITAI
atré GAAa avTikeipeva.
- K&Be avTiKEiuEVO €XEI EVO OUYKEKPIPEVO TUTTO.
Tomog = KAdon
« AVTIKEiJEVA TOU iD10U TUTTOU PTTOPOUV Va OEXTOUV Ta idIa
pMnvoparta
AnAadn €xouv TIG DIEC AsITOUpPYieC

20
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AVTIKEINEVO

‘Eva avTIKEINEVO OTOV KWOIKA avVATTapPIoTA uia
pMovada/ovtoTnTa/évvola n oTToia £XEL:

* Mia karaaoTaaorn, n oToia
opiCeTal aTrd opICHEVA
XOPAKTNPIOTIKA

* Mia cupTtrepiopd, n oTroia
opiceTal AT OPICHEVES
EVEPYEIEG TTOU PTTOPET VO
EKTEAEDEI TO AVTIKEIYEVO

* Mia TautoTnTO TTOU TO
Zexwpilel atmo Ta
UTTOAOITTA.

Mapadeiypara: évag avBpwTrog, Eva TTPAyUa, £va JEPOG, YIa UTTNPETia

]
KAdon

Mia kAGon gival pia agnpnuévn TEPIYPOPr) QVTIKEIUEVWY
ME KOIVA XOPAKTNPIOTIKA KAl KOIVA) CUPTTEPIPOPA.

+ 'Eva KOAOUTTI/TTPOTUTTIO TTOU TIAPAYEI AVTIKEINEVA
- ‘Eva avTikeipevo gival éva oTiypIoTuTTo piag KAGong.

H kKAdon opiel TOvV TUTTO TOU QVTIKEIPEVOU.
+ Ta XapaKTNPIOTIKA TOU QVTIKEINEVOU
+ TG eVEPYEIEC TTOU UTTOPET VA ETTITEAETEL.

Mapdadeiyua

« H kAdon ipod opiCel pia yevikA TTEPIyPa@r] TTOU TTEPIAAMPBAVEI:
Ta xopakTnpIoTIKA: HEYEBOG, PVAMN, XPWHA
Tig evépyeiec: on, off, play

- To avTikeipevo ipod ival €va OUYKEKPIYEVO PUOIKO QVTIKEIUEVO
AuTté TOU Bivel CUYKEKPIYEVN TAUTOTNTA.

21
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[TpaKTIKG OTOV KWOIKA

- Mia kAGdon K opietal atro
- KGTTOIEC LIETORANTEC TIC OTTOIEC OVOUGLOUE TreEdia f:é‘”
+ Karoleg ouvaptioeig Tmou Tig ovoudadoupe pebodoug. | khaong
< O1 yéBodol «BAsTouvy Ta TTedia TG KAGong

-'Eva avTikeipevo opieTal wg pia PeTaBAnTr) Tutrou K

+ 21NV Java (OTTwg Kal oTIG TTEPICTOTEPEG YAWOOTEG) OAEC Ol
MeTABANTES €xouv Eva TUTTO.

- TO QVTIKEIYEVO TTOU BNMPIOUPYEITAI TTAIPVEI KATTOIEG TIMEG OTA
Tedia TNG KAGAONG Kal KataAauBAvel KATTOIO XWPO OTn UVAUN.
- 'ETO1 JETOTPETTETAI OE €va QUOIKO AVTIKEIUEVO JE POVadIKL TauToTNTA.

- 000000
AnUioupywvTac puwg

O@éNoupue va KAvouue éva TTPOYPAUKA TTOU VO
dlaxelpiCeTal Ta @WTA € dIAPopa dWUATIO
Kal 8a uloTtrolgi kal €va dimmer

( Light )

intensity

on()
off()

- - dim()
Light bedroomLight brighten()
Light kitchenLight —

AvTiKEipeva:

Ta avTikeiyeva dnuioupyouvTal oe GAAo  H KAon piag peBodou yia éva avTikeipevo
OnuEio Tou KWAIKa TO OTT0I0 KOAEN Kai TIG  HEPIKEG POPEG AéyeTal Kal TTEPATHA
peBBdOUG MNvUuaTog
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[TAcovekTriuaTa AVTIKEINEVOOTAPOUC

Ta avTikeipeva Kal ol KAAOEIG JOVTEAOTTOIOUV
QUOIKA TA AVTIKEIJEVA TOU KOTHOU.

‘ExovTtag éva TTpORANUa UTTOPOUUE VO
OnNMIoUPYACOUNE DOMPEG TTOU AVTIOTOIXOUV O€
OTOIXEIQ OTNV TTEPIYPA@I) TOU TTPOBANMATOC avTi
va ONMUIOUPYOUUE TTPOYPOUMATIOTIKEG OOUES TTOU
META Ba TTPOCTTABACOUUE VA TAIPIACOUNE OTO
TTPORANUA.

Ta TTAEoVEKTAMATA €ival OTI AUTO KAVEI TOV KWOIKA
MO PUOIKO, TTIO EUAVAYVWOTO, TTIO
TUNUATOTTOINUEVO, KAl TTIO €EUKOAO va cuvTnpn6BEi.

]
[Mapdadeyua

O@€EAOUE VA TTPOCOPOILWCOUNE TNV Kivnon evOg
QUTOKIVATOU TO OTTOIO KIVEITAI TTAVW O€ Wia euBeia.
ApXIKQ gekIvael atro Tn B€on undév. 2€ KAbe
XPOVIKH OTIYMA OIaAEYEl TUXAia va KIVNOEi
apIoTEPA 1 OECIA KAl UETAKIVEITAI KATA dia BEon.
2.€ KABE Briua TUTTWVOUNE MIa KOUKI®a TTou OEix Vel
TN B€0n TOU.

Mw¢ Ba Auooupe autd 1o TTPORANUA?
« TI KAQOEIC Kal TI QvTIKEIPEVA Ba OpICOUNE?
« Ti Tredia kal TI ueBGdoUC Ba £xouv?
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[Mapadeyua

- @€AouE VA TTPOCOPOIWOOUNE TNV Kivnon evog
OQUTOKIVATOU TO OTTOIO KIVEITaI TTAVW o€ pia eudeia.
APXIKA eKIVAEI aTTO TN BEon UNdEV. € KABE
XPOVIKN OTIYMA KIVEITaI KATA hia B€on €iTe
apIoTEPA €iTe BeCIA (TO TTIAEYEl TUXAIQ). Z€ KAOE
Bripa TUTTWVETAI MIO KOUKIOQ TTOU OEix Vel TN B€on

TOU.

- Mwg Ba Auooupe autd 10 TTPORANUA?
« Ti KAQOEIC Kal TI QvTIKEIPEVA Ba 0piCOUNE?
« Ti Tredia kal TI yeBGdoUC Ba £xouv?

YAotroinon

Av é€xw OUo auTokivnTa?

printPosition

I'Ipoypdpua
* Anpioupynaoe 1O avTIKEIYEVO
myCar TUTTOU Car
» Car myCar = new Car()
* myCar.printPosition()
* Fori=1...10
* myCar.move()
* myCar.printPosition()

Programming Style
* To ovépaTa TwV KAGOEWYV EEKIVAVE PE
KePAAQio, Ta ovouaTa TWV TTESIWY,
MEBOBWY KAl AVTIKEINEVWY HE MIKPO.

»  XpnoipotoloUpe 0AOKANPEG AEEEIG (KOl
ouvduacopoUug Toug) yia Ta ovOUaTa
+ Aev meipdder av Byaivouv peydia

OVO}.IGTCX
. Xpnomorrmoupe 10 CamelCase Style
Otav yia éva 6voua £XoUuE TTAVW
atroé pia AéEn, TIG CUVEVWIVOUUE Kal
OTO ONUEIO GUVEVWONG KAVOUUE TO
TPWTO YpApua TNG AéENG kepaAaio
* printPosition éx1 print_position
» XpnoigotroloUpe kepaAaio Kal ‘" yia TIg
oTaBEPEG.

Neitrel kam?
Apxikotroinon?

5/28/2014
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- ]
AVTIKEINEVOOTPAPNG 2XediaoN

O1 ovroTnTEC/EvvoleC aTOV OPIOHO TOU TTPORARUATOG
yivovTtal KAGo€IG Kal opidovTal T QVTIKEIJEVA TTOU
ava@épovTtal OTo TTPORANUA.

Ta prApaTa yivovral uéBodol

Ta YOPOKTNEIOTIKA TWV AVTIKEIMEVWY YivovTal TTEdIO
- Ta mredia ytTopei va gival kI auTtd avTiKEipeva.

Agv uTTApXEl £VOG JOVAdIKOG TPOTTOG va
MovTeAoTToINOETE éva TTPORANPA. ZuvABWS OuWG
UTTAPXEI EVaG TTOU €ival KOAUTEPOG aTTO TOUG AAAOUG.
« Yapxel €101k6 padnua yi autd 1o TpoRAnua.

- 000000
ATTOKpUYN - EVOUAGKWON

270 TIPOYPOUMA TTOU KAVAME TTPIV OEV EiXAUE
TTpéoacn oTnv B£on TOU AUTOKIVITOU
+ Moévo o1 uéodol Tng KAAong JTTopouv va TRV aAAGEOUV.
- Mari?
Av ptropouoe va aAAGlel o TTOMAG onueia 0Tov KWOIKA TOTE KATTOIEG
AAAeg PEBOBOI Ba ptropoloav va 1o aAAdEouv kal va dnuioupynOei
pTTEPOEUQ
Twpa arAader uovo otav givarl Aoyikd va aAager — dtav kivnBei 1o
oxnMa.
ETttiong kK&1T0I10G TTOU XPNOIPOTIOIET TIG 1EBOBOUC TNG
KAGong dev E€pel TTwG UAOTTOIOUVTAI, ATTAG JOVO TI

KAVOUV

AuTA n apxn Aéyetal EvBUAGkwaon — ATTokpuyn
MAnpogopiag
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- ]
Mapadeiyua 2

O&Aw va dnuioupynow éva «TNAEQWVIKO KATAAOyOo» OTO
oT1T0i0 Ba aTToBnKeUW feUyn ATTd OvVOUATA Kal apIBUOoUg

* T1.X., TNAEQWVIKOG KATAAOYOG OTO KIvnTO.

O&AwW va UTTopW Va TTPOCHETW KAl VO a@alpw ETTAPES, KAl
va TTaipvw T0 TNAEQWVO [Iag ETTAPAG OTav divw To dvoua.

Mo yevik& BEAW €va oUOTNUA TTOU VA OTTOONKEUEI
(key,value) Ceuyn kai va pou Bivel TIG TTAPATTAVW
OUVATOTNTEG.

Mwg Ba emAUOW auTd TO TTPORANPA?
« TI KAGO<€IC TIPETTEI Va opiow?
+ Ti redia kal TI peBOOOUC Ba TTPETTEl va £XOUV?

]
[Mapddeiyua 2

O&éAw va dnuioupyAow £va «TNAEPWVIKO KATAAOYO» OTO
0T1T0i0 Ba ATTOBNKEUW Uy ATTO OVOPATA KAl apIBuoUg

+ T1.X., TNAEQWVIKOG KOTAAOYOG OTO KIVNTO.

&AW va PTTopW Va TTPOCHETW KAl VO a@aipw ETTAPES, KAl
va TTaipvw To TNAEQWVO HIAG ETTAPAG OTaV divw TO OGvoua.

Mo yevikd BEAW éva oUOTNUA TTOU va OTTOONKEUEI
(key,value) Ceuyn kail va pou Bivel TIG TTapaTTavw
duvaToTNTEG.

Mwg Ba emAUoW auTd TO TTPSRANPA?
« Ti KAGo<€IC TIPETTEI va opiow?
« T edia kan T peBOOOUC Ba TTPETTEl va £XOUV
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YAotroinon

D

ictionary

(key,value) pairs

Dictionary
insert
delete

\ lookup /

Ti GAAeg AciToupyiec Ba BEAATE va €xel
n kAdon Dictionary?

* size, isEmpty, contains

Ti dAAa TTedia xpeidlopai?

* numberOfPairs

Mwg Ba kpatdue Ta (key,value) pairs?

YTmrdpyouv TTOAAEG DOWEG TTOU
MTTOPOUPE VA XPNOIUOTTOINCOUUE

O xpnoTtng TG kAdang Dictionary dsv
XPEIGCETAI va EEPEI TTOIQ DOMN KAl TI
aAyopIBuo xpnaipoTroloupe!

H kAdon mapéxer éva interface mou
QAUTOG XPNOIUOTIOIE.

Apnpnuévol TUTToI OEOOUEVWIV

To TTponyouuevo TTapddelypa deixvel Tn diagopd
METAGU Aopwyv Aedopévwy Kal ApnpnuEVwV
ToTrwv Aedopévwy (Abstract Data Types — ADTS)
O Apnpnuévoc Tuttog Asdopévwy opidel Eva
OUVOAO aTTO AEITOUPYIEG TTOU TTPETTEI Vd

utTooTNPICOVTAl.

H Aopr) Acdopévwv eVvOIOQEPETAI VIO VA ECUTTVO
TPOTTO VO aTTOBNKEUCOUUE Ta OEDOPEVA WOTE va
MTTOPOUNE VA KAVOUE TIG TTAPATTAVW AEITOUPYIES
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]
MNapadeypa 3
&AW va dnuIoupynow Pia unxavr avadnTnong n

oTToia Ba TTaipvel éva epwTnua Kal 8a pou
TUTTWVEI TA KEIPEVA TTOU TTEPIEXOUV TO EQPWITNUAL.

Mwg Ba eTMAUCW auTd TO TTPORANUA?
« TI KAQOEIC TTPETTEI VA OPIoW?
« Ti redia kai TI eBOOOUC Ba TTPETTEI va €X0UV?

- 0000000 ]
Mapdadeyua 3
&AW va dNUIOUPYACW MIa Lnyavr avalnTnong n

oTroia Ba Traipvel éva spwTnuo Kal 8a you
TUTTWVEI TA KEIPJEVO TTOU TTEPIEXOUV TO EPWTNMAL.

Mw¢ Ba emAUow autd 1o TTPORANPA?
« TI KAQOEIC TTPETTEI VA OPICW?
« Ti redia kal TI peBOOoUC Ba TTPETTEI va €XOUV?
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YAotroinan F0vBeon
SearchEngine ( Document )
Data structure has a
that stores © The words of the
Documents document
answerQuery orint
rank
Neitrel kam?

O1 unxavég avalATnong mMAaTPEPOUV Ta Keipeva Tagivounuéva (ranked)

MpoabéToupe pia péBodo rank
H péBodog auth civarl IBIWTIKA (private), dev @aiveTal eEwTePIKA

Oa utropolcaue va €xoupe Pia kKAdon Ranker kai éva
QVTIKEIPJEVO TTOU va Kavel To ranking

- 000001
[Mapddeiyua 4
- TiyiveTal av OTO apXIKO MO TTAPAdEIYHA EKTOG
QTTO QUTOKIVNTO EiXAME KAl yia unyavn? H pnxavi
KIVEITOI JE TOV iD10 TPOTTO AAAG OTAV TUTTWVETAI N

B€on TNG avTi yia Koukida (.) TUTTWVETAI £va
aoTépl ().

- TI KAAOEIG TTPETTEI VO OPICOUPE?

29
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-1
Mia AUon

- MtTopoupue va opicoupe ¢ava atrd tTnv apxn pia
Kalvoupia KAGON yia TN nxavr TTou va KAVEl TNV
idla Kivnon Je 1o autokivnto (idia uEBodo move)
aAAG TUTTWVETAI DIOPOPETIKA (DIaQOPETIKI) HEBODO
printPosition)

- Ti rpoBARpaTa €Xel AUTO?
« ETTavaAnyn tou kwdika (uTTopEi va gival ueyadAog Kai
OUOKOAOCG)

- MBavoTnTa yia Adén
- MoAU duokoAo va yivouv aAAayEg

- ]
KAnpovouikoTnTa

- OpiCoupe pia kKAaon Vehicle n otroia éxel B¢on, Kai
€xel Kivnon (u€Bodo move)

Vehicle
Mpoypapua
position Car myCar = new Car()
Motorcycle myMoto = new Motorcycle()
Vehicle myCar.printPosition()
move myMoto.printPosition()
P Fori=1...10
myCar.move()
N\ ) myCar.printPosition()
Motorcycle Car
myMoto.move()
myMoto.printPosition()
\prlntPosmon/ \prlntPosmonJ
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EI2AIQIMH 2TH JAVA

loTopia

- O Patrick Naughton atreiAei Tnv Sun 611 6a @uyel.

- Tov Badouv ot pia opada atroteAoUpevn o Toug James Gosling kai Mike
Sheridan yia va oxeo1dgouv Tov TTPOYPANKATIGHO TOV £EUTTVWYV CUOKEUWY TNG
ETTOMEVNG YEVIAG.

+ The Green project.

- O Gosling ouveidnTtoTtrolei 611 N C++ dev gival ApKeTA agIOTNIOTN yia va
O0UAeUEI O CUOKEUEG TTEPIOPIOUEVWY BUVATOTATWY Kal JE SIAPOPES
APXITEKTOVIKEG.

+ Anpioupyei TN yAwooa Oak
- To 1992 n oudda kavel va demo piag ouokeung PDA, *7 (star 7)
+ Anpioupyeital n BuyaTtpikn eTaipia FirstPerson Inc

- H dnuioupyia Twv £GUTTVWYV GUOKEUWY ATTOTUYXAVEI Kal N opdda (padi pe Tov

Eric Schmidt) eTIKEVTPWVETAI OTNV £QAPHOYN TNG TTAATPOPUAG OTO Internet.
+ O Naughton @miaxvel Tov WebRunner browser (ueta HotJava)

- H yAbooa petovoudgeral o Java Kal T0 vOIPEPOV ETTIKEVTPWVETAI OE EPAPUOYEG TTOU
TPEXOUV péTa aTov browser.

- O Marc Andersen avakoivwvel 611 o Netscape browser 8a utrooTnpidel Java
HIKpOEPAPUOYES (applets)
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loTopia

- H Java €ixe Toug €¢A¢ 0TOXOUC:
- "simple, object-oriented and familiar"
- "robust and secure”
- "architecture-neutral and portable”
- "high performance”
- "interpreted, threaded, and dynamic"

loTopia

- H Java €ixe Toug €¢AG 0TOXOUG:
- "simple, object-oriented and familiar"
- "robust and secure”
- "architecture-neutral and portable”
- "high performance”
- "interpreted, threaded, and dynamic"
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“architecture-neutral and portable”

- To ueyaAUTEPO TTAEOVEKTNUA TNG Java €ival n
petapepoipornTa (portability): o kKwdIKAG YTTOPET va
TPEEEI TTAVW O€ OTTOIBdATTOTE TTAATPOPUA.

« Write-Once-Run-Anywhere poviéNo, o€ avTiBeon Pe TO
ouvnBeg Write-Once-Compile-Anywhere povtéAo.

+ AUTO €MITUYXAVETAI DNUIOUPYWVTAG £va eVOIAUECO
kwdika (bytecode) o otroiog peTd TPEXEI TTAVW O€ HIa
gikovikn unxavn (Java Virtual Machine) n otroia To
METOPPALEI O€ YAWO OO PNXAVAG.

+ O1 TTPOYPAUUATIOTEG TTAEOV YPAPOUV KWOAIKA VI TNV EIKOVIKA
MNXavh, n otroia dnUIoUPYEITAl yia OTTOIadNTTOTE TTAATQOPUA.

Java Virtual Machine (JVM)

class loader
bytecode
. verifier
compiler

Source code

runtime
support

bytecode
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Java source
code
Just in Time (JIT) code I
enerator (compiler Java Java
- ( P ) compiler @

BeATILOVEI TRV aTTOdOON

Twv Java Applications
METa@PAlovTag
(compiling) bytecode o€
machine code TTpIv ) KaTA
TN OIAPKEIA TNG EKTEAEONG

interpreter

auIyoeN
[eniiIA eaer

Machine
code

Java Kal 1o Internet

H mrpooéyyion Tng Java gixe peyain emruyia yia \Web
EQOPUOVEG, OTTOU £XOUME £VA TEPAOTIO KATAVEUNMEVO
client-server povTéAO PE TTOAAEG DIAPOPETIKES
QPXITEKTOVIKEG

- Client-side programming: AvTi va Kavel 0An Tn dOUA&Id O
server yia Tnv dnuioupyia TnG ogAidag kAtola Atrd TNV
emegepyaoia Twv dedopEvwy yiveTal aTn pnxavr Tou client.

Web Applets: kwdikag o o1roiog katefaivel padi ue Tn Web oeAida
Kal TPEXEI 0T pnxavr) Tou client. Eival TToAU onuavTiké otnv
TTEPITITWON auTr 0 KWAIKAG va ivail portable.

« Server-side programming: pia web oeAida ptropei va gival To
QTTOTEAEC A EVOG TTPOYPANPATOG TTOU CUVOUAZEl SUVAUIKG
oedouéva Kal i0odo Tou XproTn.

Java Service Pages (JSPs): H Auon Tng Java. [Nvetar compiled oe
servlets Kal TPEXEI OTN YEPIA TOU Server.

5/28/2014

34



5/28/2014

Java Applets

® To Web Browser software

mepIAauBavel éva JVM Java Java
QCDOpT(A’)Vﬂ TOV java byte | Comp”er — ytecod A
code a1rd TOV remote

UTTOAOYIOTH) /
# Tpéxel TOTTIKG TO Java Remote computer
TTPOYPOUMA HETA OTO

TTapdBupo Tou Browser

Java
interpreter

Local computer

"simple, object-oriented and familiar"

Familiar: H Java gixe wg €utrveuon tng tnv C++, Kal
daveieTal APKETA ATTO TA XAPOAKTNPIOTIKA TNG.
Object-oriented: H Java €ivail «1T10
QVTIKEIMEVOOTPAPNS» a1ro TV C++ n oTToia
TTpooTTadei va ueivel cupBarr e v C

- 21NV Java ta TavTa gival avTiKEipeva

Simple: H Java divel AiyoTepo €Aeyxo OTO XprioTn,
aAAG KAvel TN (wr Tou TTI0 EUKOAN. H diayeipion tng
MVAMNG YiVETOI QUTOPOTA.

« H yAwooa @povrtiCel va KAvel TTo ypryopo Kai TTio atabepd
(robust) Tov TTPpOYPAUUATIONS TTAPOTI QUTO PTTOPEL VA EXEI
QTTOTEAEC A TA TTPOYPANPATA VA YivovTal TTI0 apyd.

35



5/28/2014

HELLO WORLD

To TpwTOo pag Tpdypapua o€ Java

Aopn evocg atrAou Java TTpoypApuaTOC

To 6vopa Tou apxEiou TToU KPATAEl TO TTPOYPAUMA

gival X.java (6émmou X 10 6voua ToU

TTPOYPANHATOG)

« 2TO TTAPAdEIYUA JOG OVOUALZOUE TO TTPOYPAUMA UAG:
HelloWorld.java

Méoa OoTO TTPOYPAUMPA POG TTPETTEI VA EXOUNE HIO

KAGON ME TO Ovoua X.

sclass X

H kAdon X Ba TTpETTEl va TTEPIEXEI JIa JEB0DO

main n oTToia €ival ToO ONPEI0 EKKIVNONC TOU

TTPOYPANHATOG HOG

-public static void main(String[] args)
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- 000000
File HelloWorld.java

» javac HelloWorld.java

:class HelloWorld |
' :
: public static void main(String args|[]) :
L |
! |
! |
1
! System.out.println(“Hello world!”) ; :
: } :
1
1
) !
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OpiCel TNV
KAGon Ovopa g kKAaong

1
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=
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o o e mm mm mm e mm e mm e e e e e e e e e Em Em mm mm mm mm e e e e e e e e e e = =

:class HelloWorld |
[ :
! public static void main(String args[]) :
1 { :
! |
! I
|

! System.out.println(“Hello world!”) ; :
I } :
] I
|

| } |

o o e mm mm mm e mm e mm e e e e e e e e e Em Em mm mm mm mm e e e e e e e e e e = =

Ta dykioTpa { ... } opiouv éva Aoyiko block Tou Kwdika

* AuTO pTtropei va givail pia kKAaon, yia ouvdapTtnon, éva if statement

»  O1 yeTafAnTég TTOU Opidoupe péoa ae éva Aoyikod block, £xouv
euBEAcia yéoa aTo block

» AvrioToixo Twv tabs atnv Python, edw d¢ev xpeiddovTtal aAAd gival KaAd
va Ta Bdaloupe yia va diaBdadeTal o KWAIKAG TTI0 EUKOAQ.
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Opiopég NG ouvapTNONg Main

1
' :
: public static void main (String args|[]) :
1
: { !
! |
1
! System.out.println(“Hello world!”); :
1
: } :
1
oo !
OpIoudG TNG cuvapTNONG Main
'class HelloWorld | / :
£ i
: public static|void main (String args|[]) :
1
: { :
! |
1
! System.out.println(“Hello world!”) ; :
1
: } !
! |
1

public, static: Ba Ta enynnooupe apyoTepa
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Opiopég NG ouvapTNONg Main

public static|void jmain (String args|[])

System.out.println(“Hello world!”);

o o e mm mm mm e mm e mm e e e e e e e e e Em Em mm mm mm mm e e e e e e e e e e = =

To T emOTPEPEI N PEBODOG
void: H pé6odog dev TTIOTPEPEI TITTOTA.

OpIoudG TNG cuvapTNONG Main

1
~ 0
=
v,
o,
o,
ml
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ey
[
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)
0
R
=
A,
1

1

1

1

1

1

| E——
1
\

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

public static void|main|String args|[])

System.out.println(“Hello world!”);

o o e mm mm mm e mm e mm e e e e e e e e e Em Em mm mm mm mm e e e e e e e e e e = =

To évopa NG ueBddou
* main: €I0IKA TTEPITITWON TTOU ONPATOBOTEI TO ONUEio
€KKiVNONg TOU TTPOYPAUMATOG.
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Opiopég NG ouvapTNONg Main

public static void main(String args][]

~

System.out.println(“Hello world!”);

Opioparta TG peBOdoU
* 'Evag Trivakag atrd Strings TTou avTIoToIXOUV OTIG
TTOPAPETPOUG ME TIG OTTOIEG TPEXOUME TO TTPOYPANUA.

H kAdon String

:class HelloWorld |
' :
: public static void main(String args|[]) :
1
: { :
! |
1
! System.out.println(“Hello world!”) ; :
1
: } !
) |

+ String: KAGon TTou xeIpifeTal Ta aA@apiOunTIKA.
* 2Tn Java Xp€1adeTal va opicoupE Tov TUTTO TNG KABE

METABANTAG
« Strongly typed language
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class HelloWorld
{

public static void main(String args|[])

: {

System.out.println(“Hello world!”);

:class HelloWorld |
' :
! public static void main(String args[]) :
L |
! |
! I
|

! System.out.println(“Hello world!”) ; :
I } :
! I
|

| } |

KdaBe evtoAr) atn Java TTp€TTel va TepUaTidel Je TO ;
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System.out.println (“Hello world!”);

o ==

MéBodog println:
Tumrwvel To String avTIKEIYEVO TTOU
diveTal wg 6piopa kal aAAGel ypapn

AVTIKEIUEVO System. out
OpicCel 10 pelpa e€6d0U

System.out.println (“Hello world!”) ;

To “Hello World” eivai éva avTikeipevo g
KAdong String
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Mapadeiyua 2

- PTIAETE £va TTPOYPAUMA TTOU TUTTWVEI TO Adyo dU0

QKEPQiWV.

Division.java

T g i g S g
|

class Division

'

{

public static void main(String args|[])

int enumerator = 32;

int denominator = 10;

double division;

division = enumerator/ (double)denominator;
System.out.println(“Result = “ + division);

5/28/2014
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Division.java

o = = = e~ =~ e e — e ——————
jclass Division

1

1
A -
i public static void main(String args|[]) 1

1
L |
1 int enumerator = 32; :
: int denominator = 10; .
1 double division; :
: division = enumerator/ (double)denominator;
1 System.out.println(“Result = “ + division); :
R, !
! |

* OpIopog peTaBANTWY

* H Java civai strongly typed yAwooa: kdBe yetafAnTr Ba TrpéTTel va £Xel Eva TUTTO.
« O 1001 int kKot double gival TTpwTapXIKoi (Baaikoi) TuTrol (primitive types)

» EKTOG a6 Toug Baaikoug TUTToug, 6Aol ol dAAoI TUTTOI gival KAGOEIG

[MpwTapPXIKOi TUTTOI
Ovoparomou  [Twn _ [Wvign |

boolean true/false 1 byte

char XapakTrpag (Unicode) 2 bytes
byte Aképaiog 1 byte

short Aképaiog 2 bytes
int Aképaiog 4 bytes
long Aképaiog 8 bytes
float MpayuaTikog 4 bytes
double MpayuaTikdg 8 bytes

Otav opifoupe pia geTafANnT OeopEUETAI O AVTIOTOIXOG XWPEOG OTN UVAHN.
To dvopa TNG PETARANTAC AVTIOTOIXICETAI JE QUTO TO XWPEO OTN WVAUN.
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[MpwTapxIKOi TUTTOI

Mviiun

boolean true/false 1 byte

char XapakTtrpag (Unicode) 2 bytes
byte AkEpaiog 1 byte

short Aképaiog 2 bytes
int Aképaiog 4 bytes
long Aképaiog 8 bytes
float MpayuaTikdg 4 bytes
double MpaypaTikog 8 bytes

Ortav opifoupe pia yeTaBANTr ScopcUeTal O AVTIOTOIXOG XWPEOG OTN PVAUN.

To dvopa NG PETABANTAG AVTIOTOIXICETAI HE QUTO TO XWPO OTN PVAN.

Division.java

i g
|

class Division

'

1

1 public static void main(String args][])

|

1

1 int enumerator = 32;

: int denominator = 10;

1 double division;

: division = enumerator/ (double)denominator;
1 System.out.println(“Result = “ + division);
1

ot

1}

1

AvaBean: atroTignan TNG TIMAG TNG £K@PAcNG GTO O£EI0 PIEAOG TOU “=" Kal JETA

avadBean TG TIUNG TNV PETABANTA OTO aPIOTEPO PEAOG

5/28/2014
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Division.java

o = = = e~ =~ e e — e ——————
jclass Division

H{
I public static void main(String args|[])

{

1
1
1
. 1
' |
1

1 int enumerator = 32; 1
: int denominator = 10; :
1 double division; :
: division = enumerator/ (double)denominator; |
1 System.out.println(“Result = “ + division); :
: i
. 1
. 1

Metarpotrr) TUTTou (type casting): (double)denominator METATPETTEI TNV TIUN
NG YETABANTHG denominator Ot double.
Av dev yivel n yetatportrn, n dlaipean PETAEU akepaiwy pag divel TTavTa aképaio.

Avabéoeic

- 2TNV avaBeon katd kavova, n Tiuf Tou Oeglou YEPOoUG
Ba TTPETTEl Va gival id1ou TUTTOU JE TNV METARANTH TOU
apIoTEPOU PEPOUG.

- YTTdpxouv €CalipEaelg OTav UTTAPXElI CUPBOTOTNTO
METOLU TUTTWV

- byte — short — int —» long — float — double

« Mia Tiun T0TToU T ptropouUle va Ty avaBéooupe o€ Jia
METABANTH TUTTOU TTOU EP@avideTal Se€Ia Tou T.

- (Zg avtiBeon e Tnv C) o TUTTOC boolean d¢ev civai
OUPBATOG PE TOUG OKEPQIOUG.
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Division.java

o = = = e~ =~ e e — e ——————
jclass Division

H{
I public static void main(String args|[])

{

1
1
1
. 1
- |
1

1 int enumerator = 32; 1
: int denominator = 10; :
1 double division; :
: division = enumerator/ (double)denominator; |
1 System.out.println(“Result = “ + division); :
1

. 1
. 1
. 1

O 1eAeOTAG “+” HETAEU aVTIKEIHEVWYV TNG KAAONG String cuvevwvel
(concatenates) Ta dUo String.

MeTagu evog String kal evog Baaikou TUTTOU, 0 BACIKOG TUTTOG METOTPETTETOI
o€ String Kal yivetal n ouvévwon

- 0000000
Strings

H kAdon String ival rpokaBopiopévn kKAdon TnG Java
TTOU PG ETTITPETTEI VA XEIPICOPOOTE AAQAPIBUNTIKA.
O TeAeOTAC “+7 HOG ETITPETTEI TRV CUVEVWON)

YTrapxouv TTOANEG XPNOIUES PEBoDOI TG KAGoNG

String.

« length(): ykog Tou String

- equals(String x): eAEyXEl YIO 1I00TNTA TOU AVTIKEINEVOU TTOU
KAAeoe TNV PEBOSO Kal TOU OPICHATOC X.

- trim(): agaipei Keva oTnv apxr Kai To TEAOG Tou string.

- split(char delim): otrdel 1o string o€ Trivaka aTré strings e
Baoel 1o xapakTtrpa delim.

- MéBodol yia va Bpebei éva utro-string yéoa o€ €va string.

+ KATT.
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]
Escape sequences

[a va TUTTWOOUE - \b Backspace
KATTOIOUG €10IKOUG -\t Tab
XOPOKTAPES (TT.X., TOV - \n New line
XapakTApa ) - \f Form feed
XPNOIUOTTOIOUE TOV < \r Return (ENTER)
xapaKTrﬁpa} Kal JETA . Double quote
TOV XOPOKTAPA TTOU -\ Single quote
93)\0,””5: va - \\ Backslash
TUTTWOOUNE - \ddd Octal code

- T1.X., akoAouBia \" « \UXXXX  Hex-decimal code
AUTO 10XUEI YEVIKA VIO

€10IKOUG XOPAKTHPEG.

- 000000
Peupara e100d0u/ecodou

Ti gival éva peupa? Mia agaipeon TTou

QVATTaPIOTA PIa TNy (Y1 TRV €i0000), i €éva

TIPOOPICHO (Y1 TNV ££000) XOPOKTAPWV

- AuTO uTTOpPEi Va gival éva apxeio, To TTANKTPOASYIO, N
00ovn.

- Otav dnuioupyoupEe To PEUPA TO CUVOEOUE PE TV
avaAoyn 1Ny, f TTPOOPIoHO.
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- 000000
Eioodocg & 'E¢odoc¢

Ta Baoikd pevpara ei106dou/e¢ddou gival EToIPA
QaVTIKEIJEVO T OTTOIa opifovTal oav TTedia (OTATIKA)
NG KAGONG System

+ System.out

- System.in

- System.err

Méow autwyv Kal GAAWV BondNTIKWVY AVTIKEIMEVWV
yiveTtal n €icodog kal £€€000¢ deDOPEVWV EVOG
TTPOYPAUMATOG.

Mia evToAR €£10000U/eEOBOU €XEI ATTOTEAET A TO
AEITOUPYIKO VA TTAPEI ) va OTEIAEI XOPAKTAPES
ATTO/TTPOG TNV AvTIOTOIXN TTNYH/TTPOOPICHO.

-1
"ECod0¢

MTtropoupue va KaAEoOUUE TIG HEBODOUG ToU

System.out:

- printin(String s): yia va TUTTWOOUNE éva aAQapIBunTIKG S
Kal TOV XapakTthpa \n’ (aAAayn ypaupnig)

- print(String s): TUTTWVEI TO S aAAG dev aAANACel ypapuni

- printf: Formatted output
printf(“%d”,mylnt); // TuTTWVEl £va aképaio
printf(“%f”,myDouble); // TuTTwVEl £va TTPAYUATIKO

printf(“%.2f",myDouble); // TuTTWvEl £va TTPAYUATIKO e dUO
OeKadIKG
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- 0000000
Eicodog

- Xpnoipotroloupe TNV KAGon Scanner Tng Java
« import java.util. Scanner;

- APXIKOTTOIEITAI UE TO PEUMA EI0ODOU:
« Scanner in = new Scanner(System.in);

- MTropoupe va KaAéooupe peBOdOUG TG Scanner yia
va diaBdooupe KATI atTd TNV €i00d0
- nextLine(): dlaBadel pExpl va Bpel Tov XapakThipa ‘\n’
- next(): dlaBddel To eTOUEVO String
- nextint(): dlaBadel Tov eTTOPEVO int
- nextDouble(): diaBadel Tov emoépevo double.

]
[Mapdadeiyua

public static void main(String args|[])

System.out.println(“Say Something:”);
Scanner input = new Scanner (System.in);

String line = input.nextLine();

System.out.println(line);
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| import java.util.Scanner;
1

1
I class TestIO2

{

public static void main(String args[])

{

Scanner input = new Scanner (System.in);
double d= input.nextDouble() ;

System.out.println(“division by 4 = " + d/4);
System.out.println("1l+ (division by 4) = " +1+d/4);

System.out.printf ("1l+ (division of %.2f by 4) = %.2£f",d, 1+d/4);

Ti Ba TUTTWOEI AUTO TO TTPOYPAPKA?

/A\OYIKOI TEAEOTEC

< NOVIKOI TEAEOTEC VIO AOYIKEG EKPPATEIG

« Apvnon: 'B
- KAl: (A && B)
*H:i(a || B)

- 'EAgyxog yia Baoikoug TutToug A,B:
- loétnTag: (A == B)
< AvioétnTag: (A '= B) | (! (A == B))
+ MeyaAUtepo/MikpdTEPO A i00: (A <= B), (A >= B)

- ‘EAgyxog yia petapAnTég otroloudrroTe GAAOU TUTTOU
yivetal e tTnv péBodo equals:
- loétnTag: (A.equals (B))
- AvioétnTag: ('A.equals(B))

5/28/2014
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Bpoyxol — To if-then Statement

- 21NV Java 1o If-then statement l
EXEI TO €CAG OUVTOKTIKO
false

[if (condition) 1 conditio
I{ 1
| ..if-code block.. |

|

true

+ Av n ouvenkn gival aAnbnc 10T
ekTeAeiTal TO block kwdika if-code

+ Av n ouvBnkn gival Weudng TOTE TO
KOMMATI QUTO TTPOCTTEPVIETAI KAl
ouveyiCeTal n eKTEAEON.

if-code

Bpoyxol — To if-then-else Statement

- 21V Java 10 if-then-else statement éxel TO l
€€NG OUVTAKTIKO
Iif (condition) {
I ..if-code block..

|

I false
I }else({ |

|

|

conditio

1 ..else-code block..
1}
et true

+ Av n ouvBnkn gival aAnBrg TOTE eKTEAEITAI TO
block kwdika if-code

+ Av n ouvBnkn eival Weudng TéTE eKTEAEITAI TO .
block kwdika else-code. if-code else-code

- O kwdlikag Tou if-code block rj Tou else-
code block ptropei va 1epiéxouv éva GAAo
(pwhiaopévo (nested)) if statement

- Mpoooxn: éva else clause TaipiddeTal e
TO TEAEUTOIO EAEUOEPO if aKOUN KIav N
OTOIXION TOU KWOIKA UTTOVOE] DIOPOPETIKA.

53



5/28/2014

- ]
[Mpoooxn!

NAOOZ! 2Q3TO!

"""""""" TSECL=300( 77T
if (F ==k ){

I
if (3 ==k) I
I System.out.print(
I
I

1
|
System.out.print( 1
“i equals k”); : “i equals k”);
System.out.print( 1

“i is not equal to j”);I
________________ 1 System.out.print(
1 “i is not equal to j”);
To else poidgel cav va Trnyaivel Pe 10 1}
MTTAE else aAAG TAIPIGZETAI JETO = = = = = = = = = = = = = = — — — J
TeAeuTaio (Trpdaoivo) if

Mavra va Badete { } oto cwpa Twy if-then-else statements.

To if-else statement

» To if-else statement douAeUsl

KaA& 6Tav aTo condition conditio false
BEAoupe va TTEPIYPAYOUUE HIa /r
€MAOYN Pe dUo MOavda
evoeXOEVQ. true
» Tiyivetal av n ouvlnkn pag
EXEI TTOAAG evdexOUEVQ? statementl statement2
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Switch statement

2 UVTOKTIKO:

switch (<condition expression>) {
case <condition 1>:
code statements 1
break;
case <condition 2>:
code statements 2
break;
case <condition 3>:
code statements 3
break;
default:
default statements
break;

[Mapdadeyua

switch
(conditional expression)

false

case true
condition 2

l false
case
condition 'n'

'

P
false

case true
condition L

true

statement block executed
if no condition is
true (satisfied).

<

statement block executed
if condition 1is
true(satisfied).

statement block executed
if condition 2 is
true(satisfied).

statement block executed
if condition 'n is
true(satisfied).

v

© https//www.tipsntracks.com

-‘Eva rpdypappa TTou va eUXETAl KOANUEPQ O€
TPEIG DIAPOPETIKEG YAWOOEG AvAAOYQ UE TNV

ETTIAOYN TOU XPNoTN.

5/28/2014
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import java.util.Scanner;

class SwitchTest{
public static void main(String args][])
{
Scanner input = new Scanner (System.in);
String option = input.next();

switch (option) {

case "GR":

case "gr":
System.out.println("kalimera") ;
break;

case "EN":

case "en":
System.out.println("good morning") ;
break;

case "FR":

case "fr":
System.out.println("bonjour") ;
break;

default:

System.out.println ("I do not speak this language. “ +
“Greek, English, French only");

EmravaAiyelg - While statement

- 21V Java 1o while statement éxel
TO €EAG OUVTOKTIKO

Iwhile (condition)
I{
| .while-code block.. I

« Av n ouvbnkn eivar aAnbng TéTE
ekTeAeiTal To block kwdika while-code

+ O while-code block kwdikag uhoTrolei
TIG ETTAVOAAWEIG KAl AAAGCEl TNV
ouvOnkn.

+ 210 T€AOG Tou While-code block n
ouvenkn afloAoveital ek vEou

+ O KWBIKAG eTTAVAAAPBAVETAI PEXPI N
OuvBnKn va yiver Weuonc.

l

false

true

while-code

I
17

5/28/2014
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[Mapadeyua

Scanner inputReader = new Scanner (System.in);
String input = inputReader.next();

while (input.equals (“Yes”))

{
System.out.println(“Do you want to continue?”);
input = inputReader.next() ;
L} ____________________________ 1

EmravaAiyelc — for statement

- Ztnv Java o for statement €xer 1o €§Ag }
OUVTOKTIKO initialization

| for (intialization;
| condition;
I update)

1 ..for-code block.. fal
alse

- —— ! true

+ To 6piopa Tou for €xel 3 koppdTia
X(.UpIO'|J€V(1 ME
+ Tnv apxixotroinon (initialization section): exTeAeital
TAvTa pia pévo opda
+ Tn Aoyiki cuvenKn (condition): exTiydan TTPIV ATIO
K&Be eTavainwn.

+ Tnv evnuépwon (update expression): utroAoyidetal

for-code ‘

HETA TO KUPIWG OWHA TNG ETTAVEANYNG.
+ O kwdIkag eTavalauBaveral pExpl N Guvenkn va
yivel weudngc.

update ‘
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[Mapdadeiyua

lyhile(i < 10)

System.out.println(“i = 7 + i);
i = i+1;

l for(int i = 0; i < 10; i ++
I 1
1

! System.out.println(“i = 7 + i);
i = i+1;

1
while (i < 10) |
I{ 1
! System.out.println(“i = 7 + i); !
! i+t I
| |

5/28/2014
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To Do-While statement

-'Eva do whi1e statement éxel
TO €€MNG CUVTOKTIKO:

I Initialize

I do

1{

1 .while-code block..
1

|l jwhile (condition)

statement

true

- To while code ekTeAgiTal TOUAGYKIOTOV
pio @opd; Metd av n ouvBnkn eivai
aAnBAg o KwdIKaG ekTeAEITaI Eavd.

- To while code ekteAoUV 1O Bpdyxo false
Kal aAAGdouv TNV uvenkn.

public static void main(String[] args)

Scanner reader = new Scanner (System.in);
int inputInt = reader.nextInt();
while (inputInt != 0)
{
if (inputInt < 0 ){
for (int i = inputInt; i < 0; i ++)
{
System.out.println("Counter = " + i);
}
} else if (inputInt > 0){
for (int i = inputInt; i > 0; i --)
{

System.out.println("Counter = " + i);

}
}

inputInt = reader.nextInt();
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:import java.util.Scanner;
:class FlowTest2
I{ public static void main(String[] args)
( Scanner reader = new Scanner (System.in);
int inputInt;

1

|

|

1

1 do

! {

: inputInt = reader.nextInt();

| if (inputInt < 0 ){

1 for (int i = inputInt; i < 0; i ++)
1 {

1 System.out.println("Counter = " + i);
! }

: } else if (inputInt > 0) {

| for (int i = inputInt; i > 0; i --)
| {

1 System.out.println("Counter = " + i);
1 }

1 }

I }while (inputInt '= 0)

1

|

|

1

O1 evioAEg break kai continue

continue: ETNIOTpEPEI TN pOr} TOU TTPOYPANUATOG OTOV

EAEYXO TNG OUVOAKNG o€ €va BPOyXo.

+ BOAIKO yia TOV €éAeyx0 ouvBnKwv TTpIV EEKIVAOEI N EKTEAEON
TOU Bpdyxou

+ [1.X., TTW¢ Ba TuTTWVapE HOVO TOug APTIOUG apIBPOoUG?

break: Mag Byadel €¢w atro Tnv ekTéEAeon Tou Bpdxou

atrO® OTTOIOOATTOTE ONUEI0 NECO OTOV KWOIKA.

+ Kdtroiol Bewpolv 011 xaAdel To HOVTEAO TOU doUNUEVOU
TTPOYPAUUATIONOU.

+ BOAIKO yia va otapatdpe 1o Bpdyxo otav KATI &gV TTAEl KOAd.

60



5/28/2014

-
[MNapadeyua

------------------- fwite ()T

I

1 if (I don’t like something) {

if (everything is ok) { continue :

|
|
: < rest of code>
|

I }// end of if < rest of code>
| .

L} //_end of while loop } // end of while loop

|while (.. && !StopFlag) e e e

1

' < some code >

if (I should stop) {
StopFlag = true;

}else{
< some more code>

1
1

1

1

1

1

| if (I should stop){
: break;
1

1

1

1

1

}
} // end of while loop
e

| import java.util.Scanner;
|
| class FlowTestContinue
I {
public static void main(String[] args)
{
Scanner reader = new Scanner (System.in);
int inputInt = reader.nextInt();
while (inputInt != 0)
{

if (inputInt%2 == 0){
inputInt = reader.nextInt();
continue;

1
1
1
1 1
| 1
" 1
1 1
| 1
| 1
| 1
| 1
" 1
1 } !
| if (inputInt < 0 ){ 1
1 for (int i = inputInt; i < 0; i ++) :
{
: System.out.println("Counter = " + i); :
}
: } else if (inputInt > 0){ !
\ for (int i = inputInt; i > 0; i --) :
{
: System.out.println("Counter = " + i); 1
| } !
1 } !
| 1
| 1
1
1
1

inputInt = reader.nextInt();
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| import java.util.Scanner;
|
| class FlowTest2
I{
public static void main(String[] args)
{
Scanner reader = new Scanner (System.in);
do
{
int inputInt = reader.nextInt();
if (inputInt == 0){
break;
}
if (inputInt < 0 ){
for (int i = inputInt; i < 0; i ++)
{
System.out.println("Counter = " + i);
}
} else if (inputInt > 0){
for (int i = inputInt; i > 0; i --)
{
System.out.println("Counter = " + i);
}
}
}while (true)

e o o e m mm mm mm mm e e e e e e e e e e e e mm Em Em e mm mm e e e e e e e e e e

Scope PeTaBANTWY

- Mpoo€gTe OTI N YeTABANTA int i TTPETTEI va OPIOTEN O€
KaBe for, vt N inputInt TIPETTEI VA OPIOTEI £EW ATTO TO
while-loop aAMwg o compiler diapapTupETal.

+ Mpootabolue va XPNOIMOTTIOINCOUKE Hia JETABANTA KTOG TNG
eMBEAEIOG TNG

- H k&Be peTaBAnTr) mou opidoupe €xel cuBEAcia (scope)
péoa oTo block To otroio opiCeTal.

+ Tommkr petaBAnTA péoa ato block.
- MéAIg Byoupe atrd 1o block n petaBAnTA xdvetal

- O compiler dnpioupyei aTo stack éva xwpo yia To block To otroio peTd
eCagavigetal 0tav 10 block TeAeiwoel.

- ‘Eva block utropei va trepihapBavel ki GAANa QuAiaouéva
blocks
« H petaBAnTA €xel euBeicia kal éoa ota ewAlaopéva blocks
« Agv p1TopoUpe va 0picoupE pia GAAN PeTaBANTA e To id10 dvopa o€
éva pwAlaopévo block

5/28/2014
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[Mapdadelypa Pe To scope PJeTaBANTWYV

Ipublic static void main(String[] args)
|

I{ 1
> O KaBikag éxel AGen o Tpic onpeiar
2;

int y
int x
for (int i = 0; i < 3; i ++)
{

1
1

1

1

1

" int x = i+1;

1 int z = x+y;

: System.out.println(“i = " + i);
1 System.out.println(y = “ + y);
1

1

1

1

1

1

1

1

1

1

System.out.println(“z = “ + z);

}

System.out.println(“i = " + i);
System.out.println(“z = " + z);
System.out.println(“y = “ + y);

System.out.println(“x = “ + x);

public static void main(String[] args)
{

int y = 1;

‘I H euBéAeia Tou y

e
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Strings

- H kAdon String gival TrpokaBopiopevn kKAaon TG Java
TTOU PG ETTITPETTEI VA XEIPICOPOOTE AAQAPIBUNTIKA.
- O TeAEOTAG “+7 Pag EMTPETTEI TNV CUVEVWON
- YTrdpxouv TTOAAEG XPAOIMEG UEB0DOI TNG KAGONG
String.
- length(): ynkog Tou String
- equals(String x): Toekapel yia 1I00TNTA
- trim(): agaipei Keva oTnv apxr Kai To TEAOG Tou string.
- split(char delim): oTrdel To string o€ TTivaka aTrd strings e
Baoel 10 xapaktrpa delim.
- MéBodol yia va Bpebei éva uTtro-string péoa o€ €va string.
+ KATT.

]
[Mapddeypa pe Strings

ublic class StringProcessingDemo

~'g

public static void main(String[] args)

String sentence = "I hate text processing!";
int position = sentence.indexOf ("hate");
String ending =
sentence.substring(position + "hate".length( ));

1

1

1

1

1

1

1

1

1

1

! System.out.println("01234567890123456789012") ;

: System.out.println (sentence) ;

1 System.out.println ("The word \"hate\" starts at index "
1 + position);
1
1
1
1
1
1
1
1
1

sentence = sentence.substring(0, position) + “love"
+ ending;
System.out.println("The changed string is:");
System.out.println (sentence) ;

64



5/28/2014

KAAZEIZ KAl ANTIKEIMENA
[MTINAKEX

KAAZEIZ KAI
ANTIKEIMENA
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KAGon

Mia kAdon gival pia apnpnuévn TTEPIYPAPN
QAVTIKEIMEVWV PE KOIVA XAPAKTNPIOTIKA KAl KOIVI)
OUMTTEPIPOPA.

- ‘Eva kaAoUT/TrpoTUTIO TTOU TTAPAYEI AVTIKEINEVA

‘Eva avTiKEigevo gival éva oTIyUIOTUTIO Midg
KAdong.

H kAGon opiel TOV TUTIO TOU AVTIKEIMEVOU.
 Ta XapOKTNEIOTIKA TOU QVTIKEINEVOU
- TIg evEpYEIEC TTOU PTTOPET VA ETTITEAETEL.

[TPAKTIKA OTOV KWOAIKA

Mia kAaon K opiCeTal a1t

- Katroleg peTaBAnTEC TIG OTToIEC OVOUAJOUNE TTEdia HEAN

« K&troleg cuvapTtroeig TTou TIG OVOUAJOUNE pseééoug} R@ong
O1 péBodol «BAETToUV» Ta TrEdia TNG KAGONG

‘Eva avrikeipevo opifeTal wg pia getaBAnTr) Tutrou K
- To QVTIKEIUEVO €XEI CUYKEKPIPEVEG TILEC OTa TTEDIA.
« 2T0 TTPOYPAPHA £XoUpE (ouvnBwg) TTpooRach JOVO TIG
MEBOBOUG.
Méow Twv peBdOWV éxoupe TTpdoBaacn oTta TTedia
+ Av uTTdpxouV Katrola TTedia oTa oTToia £XoUpE TTpdoRaon
auTd Ta Aée properties.
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-1
["evIKr} JOop®Pr) TNG KAAONG

(" ) (w0
_ intensity
on()
MéBodol KAGong off(
dim()
brighten()
\_ Y, \ J

YTAPXOY2E2 KAAZEIZ
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Strings

-‘Exoupe AdN xpnoiuoTroifoel KAAOEIG KAl
QVTIKEIPEVA OTAV XPNOIUOTTOIOUME Strings

[ sung

O1 XapakTrpeg TOU aAQapPIOUNTIKOU
Aidpopa GAAa XapaKTNPIOTIKA

length()
equals(String other)
indexOf(String other)

ksubstring(int start, int end)/

String avrTikeipeva

H akpiBng avamapdoTaon
TOU OAQapPIOUNTIKOU OV EXEl

Kal TOOO onuacia epocov
EUEIG XpNOIYOTTOIOUE HOVO
TIG HEBBGBOUG.

- ‘Eva String avTikeipgevo gival gia yetaBAntr) TutTou String.
+ Tpeig dla@opeTikoi TPOTTOI VO BWOOUNE TIPN o€ éva String object

!'import java.util.Scanner;

class StringExample{

String x = input.next();
String z = new String("java");
String y = "java”;

public static void main(String[] args) {
Scanner input = new Scanner (System.in);

5/28/2014

68



- 000000
String péBodol

- ‘Exovtag Ta String avTiKeiyeva UTTOPoUHE va KAAECOUE TIG

| import java.util.Scanner;

class StringExample {
public static void main(String[] args) {
Scanner input = new Scanner (System.in);

1
1
1
1
1
1
1
1
String x = input.next(); :
String z = new String("java"); |
String y = "java“; 1
1
1
1
1
1
1
1
1
1

int end = y.length();

1

1

1

1

1

1

1

1

1

: int offset = y.indexOf (“va”);

1

: String z = y.substring(offest,end);
1
1
[ =

|O'()TI’]TG Stl’l ng Ti Ba eKTUTTWOEI?

_______________________ (Mia Aoyikr) ouvBnkn TutTwvel true/false
'import java.util.Scanner; avahoya av givalr aAnBrc/weudng)

class StringExample{
public static void main(String[] args) {
Scanner input = new Scanner (System.in) ;

1

1
| 1
| 1
. 1
! I
: String x = input.next(); 1
I String z = new String("java"); !
: String y = "java“; - :
- awe
1 System.out.println("1l. "+ (x == "java"));
| Systemoutprintln(il. vt (x = davar))s g |
| ystem.out.println("2. "+ (y == "java")); |
1 System.out.println("3. "+ (z == "java")); - !
1 System.out.println("4. "+ x.equals("java")) :
: System.out.println("5. "+ y.equals("java")); - 1
1 System.out.println("6. "+ z.equals("java")) !
, o |
| 1
1

" i T 00ykpion Sirings MANTA XpnoWOTIIUME TV BéB0B0 equals.
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String Interning String x = input.next();
String z = new String("java");
- MNarti oupPBaivel autod?
( String D

‘j‘, ‘@, v, e

- O1av dnuioupyou e Eva

String avTiKeiyevo -

SeopPEUOUNE XWPO OTN UVAKN String
yIO TO QVTIKEIPUEVO

- H petaBAnTr TTou opiloupe
«DEYVEI» OE AUTO TO XWPO
HVAUNG

‘J.’, ‘@, Vv, a

- - String x = input.next():;

String Interning String z = new String("java");

String y = "java";
String w = “java”;

- To JVM gia k&Be string value —_—
TTOU gP@aviceTal dnuioupyeital String
Eva QVTIKEIPEVO, TO OTTOIO . 7@, v,
ovopadeTal intern string, Kai T0
f'JTTOIO KPOTAEI o’(um’mv TIMA. — m’

- Apa dnuioupyeital €va
QVTIKEIYEVO YIa TNV TIUA 2z j.av,

" java "

- H evioA String y = ._‘_) sing )
"java"; Kavel 10 y va Oeixvel —
oTn Béon TTou gival .a. v
aTrodnKeupévn N TIPA “java” (intern Stfing]—> \ )
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String Interning

- O TeEAeOTAG == PETALU dUO

QVTIKEIMEVWV £CETACEI AV

String x
String z
String y
String w

System.out.

TTPOKEITAI YIa TNV i010 BEon

MVAUNG.

-Mautd (y == “java”)
EMOTPEPEI true.

- OAa auta Ba civai 1o
¢ekdBapa oTav Ba
MIANOOULE YIQ aVOQOPEC.

String otaBepeg

"java";
“java”;
println((y == “java”);
é String h
II___|__-> T, e, v, e
—
String
__J_é T, 'a, v, a
\_ J
_|_) String
', fal, v, e’
—

i

Ma Tv oUykpion Strings MANTA xpnoiuotoloUue Ty puéBodo equals.

input.next() ;

new String("java");

- O1 String TIEG €ival KI QUTEG AVTIKEIMEVA KAl TTOPOUME VA

| import java.util.Scanner;
1

'class StringExample{

public static void main(String[] args) {
Scanner input = new Scanner (System.in);

String x = input.next();
String z = new String("java");
= "java";
int offset = "java".indexOf (“va”) ;
int end = "java".length() ;
String z = "java".substring(offest,end);

1

1

1

1

1

1

1

1 .
1 String y
1

1

1

1

1

1

1

1

r
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Wrapper classes

- MNa k&Be Baoikd TUTTO N Java £xel Kal yia wrapper
class:
- Integer class
- Double class
- Boolean class

- O1 KAAOEIG QUTEG £XOUV KATTOIEG HEBODOUC Kal
TTedia TTOU YTTOPEI va Pag gival xpAoiua
« Katd kUplo AOyo peTatpoTrr) atrd Kal TTpog string
« Tn pEVIOTN KAl TV EAAXIOTN TIPA KABE TUTTOU

]
[Mapdadeyua

class WrapperTest({

public static void main(String argsp[])

{
int i = Integer.valueOf("2");
double d = Double.parseDouble("2.5");
System.out.println(i*d) ;
Integer x = 5;
Double y 2.5;
String s = x.toString() + y.toString();
System.out.println(s) ;
System.out.println(Integer MAX VALUE) ;
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[Tivakeg

- MoAAEG @opég €xoupe TTOAAEG PeTABANTEG TOU idIoU TUTTOU TTOU
ouoxeTiCovtal Kal BEAoupe va TIG BaAoupe padi.
+ Ta ovopara Twv QOITNTWY O€ pia Tagn
- O1 BaBuoi evog @oITnTA yia OAa Ta EpyacTrpia.

- Na 70 OKOTTO QUTO XPNOIUOTTOIOUKE TOUG TTIVOKEG.
- OpIoPoG TTivOKA:
« int [] myArrayl ={10,20}; // apxIKoTroINuEVOG TTivaKag
« int myArray2[] = new int[2];
+ Anuioupyouv duo Tivakeg 2 Béoewy (length 2) TTou KpaTdve aképaioug
- O1 mivakeg opidovtal pe éva péyebog (length) kar autd dev aAAGlel

- 21N Java €vag Tivakag gival éva avTIKEIIEVO Kal £XEI properties
- System.out.println(myArray2.length) ;
+ Tuttwvel To pPéyeBog Tou TTivaka.

[TpOoBaon Twv OTOIXEIWY TOU TTiVOKQ

- Mpoooyn! Ta oToixeia Tou TTivaka apiBuouvTal
ammo 70 0..1length-1 (OXl 1..1ength)

*int myArray[] = {10,20,30,40,50};

10 20 30 40 50

0 1 2 3 4

- MNa va TTpooTTeEAAUVOUNE TO BEUTEPO OTOIXEIO TOU
TTivaka
*myArray[l] += 5;
* System.out.prinln (myArray[1l]) ;
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}

int arr2[]
for (int i
arr2[i] = i+1;

}

arr0 = arr2;

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

int arrO0[]; // int[] arrO0;
int arrl [] = {1, 2, 3, 4};

for (int i = 0; i < arrl.length; i ++){
System.out.println(arrl[i]);

new int [10];
0; i < arr2.length; i ++){

AlaTpEXovTag Eva TTivaka

- 2TnVv Java £Xoule dUO TPOTTOUG VA BIATPEXOUNE Eva

TTiVOKQ

for (<array type> element: array)
{
... do something with element...

}

int array[] = {1,3,5,7};
for (int element: array)

{

System.out.println(element)

}

for (int i = 0; i < array.length; i ++)
{

... do something with array[i]...
}

int array[] = {1,3,5,7};
for (int i = 0; i < array.length; i ++)
{

System.out.println(array[i])

}
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- ]
[Mapadeyua

- TuTTWOoTE OAQ Ta OTOIYEIO TOU TTiVaKa Kal OAa Ta
Ceuyn aTTO OTOIXEIO OTOV TTivaKa

e
1

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

double [] array = {5.3, 3.4, 2.3, 1.2, 0.1};

1
1
1
1
1
1
1
1
// Print all elements :
for (double element: array) { 1
System.out.println(element) ;
} I
1
1
1
1
1
1
1
1
1
1
1
1

// Print all pairs of elements
for (int i = 0; i < array.length; i ++){
for (int j = i+l; j < array.length; j ++){
System.out.println(array[i] + " " + array[]j]):
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[ToAudIGoTaTOI TTIVAKEC

- M1Topouue va opicoupe Kal TTOAUBIGOTATOUG

TTVOKES 30
. int myArrayl[]1[] = {{10,20,30},(3,4,5}}; | 0|20
+ int myArray2[][] = new int[2][3]; 3 4 5

- 'Evag d1001a0TaTOC TTiVAKAG €ival Evag TTivaKkag

aTro TTiVOKEG.
- int myArray3[][] = new int[2][] _J’ 10 | 20 | 30
+ myArray3[0] = new int[3] —H 3 4 5
« myArray3[1] = new int[3] 1
- O Trivakag PTTOPEi va €ival acUPPETPOC — 10 | 20 | 30
+ myArray3[1l] = new int[5] __1 3 4 5 6 | 7

- Ti TTaipvw yia Ta TTOPAKATW?
+ System.out.println (myArray3.length) ;
+ System.out.println (myArray3[1l].length);

[Tivakeg

public class TestArrays2 ({
public static void main(String [] args) {
int arr3[]1[] = {{1, 2, 3}, {3, 4, 5}};
int arr4[][] = new int [10][20];
arrd4d = arr3;
System.out.println(arr3.length + " "

Tumove 23 + arr3[0] . length) ;

int arr5[]1[] = new int[2][];

) o v iniie)) Actuperpos mvakas

arr5[1] = new int[5];
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e
[Tivakeg

- MoAAEG peTaBANTEG TOU iBIOU TUTTOU MAdi.
«int [] myArrayl = {10,20};
«int myArray2[] = new int[2];
- Anpioupyouv duo TTivakeg 2 Béocwv (length = 2) TTou
KPaTAVE OKEPAIOUG
- O1 Tivakeg opiovtal pe éva péyebog (length) kai autd
oev aAAadel

[Mapdadelypa Pe strings Kai TTivVOKEC

- PTIGETE £va TTPOYPAUMA TTou va dlaBddlel pia
YPAPUNA aTTO KEIPEVO KAl va WAXVEL Jia AEEn TToU
divoupe oav OpIoUa JECA O€ QUTH TN YPAMMN.

»java LookFor hello

« Mepiyével va diapaoel Pia Ypauur atrd KEiNEVO Kal
waxvel TN Aégn hello yéoa oTo Keipevo.
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Ta command-line opicuata Tou
TTpoypAappaTog atmoBnkevovTal
oTov atmd Strings mou
eival 6piopa atnv main()

public static void main(String args|[])

String name = "default";
if (args.length == 1)
{

name = args[0]; H uédodog split Tng

Scanner input = new Scanner (System.in); [Eelo]le)ilo VoMo \[ThlI(=18
String line = input.nextLine(); string oTrdel To String
String [] words = line.split(" "); ue Baon 1o delimiter
for (int i =0; i < words.length; i ++) Kal ETMOTPEQPE! EvVa
{ Tivaka atré Strings
if (name.equals(words[i])) {
System.out.println(name + “ found it at " + i); !

' 1

TNV TTEPITTTWON auTr oTTape To line pe Bdon
TO KEVO KOl TTOIPVOUNE TIG AEEEIG.

|
|
|
|
|
|
|
|
|
|
1 } KAdong String pe
|
|
|
|
|
|
|
|
|
|
|

MaBrjuaTa atrd TO TTPWTO EPYACTHPIO

- Anpioupyia avTikeIpévou Scanner
* Scanner input = new Scanner (System.in);

- To avTikeiyevo input gival n oUvdECN ToU TTPOYPAUPATOG JOG UE TO
TIANKTPOAQYIO.
- "Exoupe éva TTANKTPoAGYIO Ba dNUIOUPYAOOUE £V QVTIKEIJEVO Scanner To
oTT0i0 Ba XPNOCIKOTIOINCOUE Yia va SlIaBdcoupe oTIdATIOTE TTANKTPOAOYNOEi.
-+ Agv €x€l vONUQ va KAVOUME €va QVTIKEIPEVO Yia KABE peTaBANTA TToU
dlaBacoupe.
- MéBodoi Tng Scanner:
© next (): EMOTPEPEI TO £TTOPEVO String aTTO TNV €i0000 (GAOI 01 XOPAKTAPEG
aTré To onueio TTou OTaPATNOE TNV TTIpoNYoUHEVN Popd UéxP! va Bpel white
space: Kevo, tab, aAAayr YPaupAg)
- nextInt ():010Bd&gel To eTduEVO String Kal TO JETOTPETTEI O€ int Kal
EMOTPEPEI Eva int apIBuo.
- nextDouble (): d1aBadel To eTOpEVO String Kai To petatpémel o€ double kai
emaoTpépel Tov double apiBuo.
- nextLine ():Alofddel 6T uTTapXel PEXPI VO Bpel newline Kal To ETTIOTPEPEI
wg String.
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-1
MaBrparta atrd To TTPWTO EPYACTHPIO

- AldBaoua atrd TNV €i00do0:
- ©@éA\oupe va diaBdooupe Eva TTpaypaTikG apiBuo
akoAouBoupuevo até €va string.

Scanner in = new Scanner (System.in); ::Scanner in = new Scanner(System.in);
double d = in.nextDouble() ; ::double d = in.nextDouble() ;
String s = in.next(); ::String s = in.nextLine() ;

KAAZEIZ KAI
ANTIKEIMENA

5/28/2014
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AHMIOYPIONTAZ AIKEZ MAX

KAAZEI2Z KAl ANTIKEIMENA

]
Hello World

Oa KAvoue TO id10 AKPIBWGS TTPOYPAUMA AAAG
auTr) TN Popd BEAoUPE «kaTToI0C» va Trel To hello
world.

- @éAoupE PIa OVTOTNTA TTOU VA UTTOPEI VA TTEl KATI

Mw¢ Ba T0 KAVOUNE?
- ©a opicoupe pia kKAGon Person.

- Ta avTikeipeva autng TNG KAGong Ba ptropouv va
MIAAoouV
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]
Hello World Revisited

private String name = “Alice”;

I
I
I
I
I
: public void sayHello ()
I
I
I
I
I

1
1
1
System.out.println(name+"“: Hello World”) ; 1
1
1
1

public static void main(String[] args)

1
1

1

1

1 {

1 Person someone = new Person() ; _
: someone.sayHello() ;

1

1

KAGQoe€Ig Kal avTIKEiuEVa
+ OpIOPOS KAGONG:

-~

+ O opIoPOG TOU avTIKEIMEVOU YiveTal ouvhBwg Héoa oTn main
N péoa otn péEBOdO piag GAANG KAGong TTou XpNOIUOTIOIEN TO
QAVTIKEIYEVO
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- 000000
Ta keywords Public/Private

O gival opiopévo wg public o€ pia kKAGan ival Tpooaciyo atmo yia
&AAN KAGon 1Tou opidel Eva avTikeiyevo TUTTOU Person

+ T.x., n pé6odog sayHello() eival TTpooBdaaiun atd Tnv KAdon
HelloWorldRevisited yéow Tou avTIKEIYEVOU Someone.

O eival opiopévo wg private og pia KAGon dev ival TpooBacipyo atmo
Mia GAAN kAdGon
- N.x., To Medio name dev eival TPoaRaacipo atd Tnv KAGon HelloWorldRevisted
MEOW TOU QVTIKEIYEVOU Someone.

MrropoUpe va £xoupe public kai private Tredia kai yeB6douUG.

- Kavoévag: Ta media ta opifoupe (oxedov) MANTA private.

- O1 kAdoeig TTou Xpelddovtal va kaAouvTal atrd avTikeipeva gival public autég Tou
eival BonBnTikég gival private.

Ta edia kal ol péBodol piag KAAong, aveEdptnTa av gival public n
private, gival TTpoodciya atmd OAeg TG HEBADOUG Kal Ta AVTIKEIUEVA TNG
idlag KAdong

+ T.x., T0 TT€dio name eival TpooBaaipo TTavrol péoa otnv KAdon Person.

- 000000000__]
[Mapdadeyua
O@€&éNoupe Eva TTPOYPAPMA TTOU VA TTPOCOMOIWVEI

TNV Kivnon €vOG QUTOKIVITOU, TO OTTOIO KIVEITAI KOl
TUTTWVEI TN B€0N TOU.
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-1
MovingCar

private int position = 0;

public void move () {
position += 1;

}

public void printPosition () {
System.out.println("Car at position "+position) ;

class MovingCar

public static void main(String args[]) {
Car myCar = new Car();
myCar.move () ;
myCar.printPosition() ;

-

MéEBoodol

- O1 uéBodoI TToU £XOUE OEI MEXPI TWPA Eival TTOAU
aTTAEG
« Agv €xouv TTapaETPoUC (BEV TTAIPVOUV opiouaTa)
« Agv €TTIOTPEQOUV TIUNA

void: dev ETTIOTPEPEI
TIpA

public void move ()

{

Agv Traipvel
opiouaTa

position += 1;
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[Mapdadeiyua 2

- EKT6G 0116 TNV Kivnon kata pia 6€on BEAoupe va
MTTOPOUE va KIVOUNE TO OxnHa 6oeg BETEIg
BEANoupe eiTe TTPOG Ta OECIA (+) €iTE TTPOG TA
apioTepd (-). @a TuttwveTal N B€on o€ KABE
Kivnon.

class Car

Iy

1 private int position = 0;

I public void move(){

1 position += 1;
}

|

|

|

1

|

public void moveManySteps (int steps)
{

int delta = 1;

if (steps < 0){
steps = -steps; delta = -1;

}

for (int i = 0; i < steps; i ++){
position += delta;
System.out.println("Car at position "+position);

}
}

public void printPosition() {
System.out.println("Car at position "+position|
}
}

class MovingCar2
{
public static void main(String args[]){
Car myCar = new Car();
int steps = -10;

micar.moveManisteis(steps)
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class Car
private int position = 0;
public void move() {
position += 1;
}
public void moveManySteps (int steps)
{
int delta = 1;
if (steps < 0){
steps = -steps; delta = -1;

}
for (int i = 0; i < steps; i +4+){ MT1TopoUpE VO KAVOUE TNV

position += delta; EKTUTTWON KAAWVTOG TNV
printPosition() ; printPosition()

}

public void printPosition() {
System.out.println("Car at position "+position);

}
)

class MovingCar2
{

public static void main(String args[]) {
Car myCar = new Car();
int steps = -10;
myCar.moveManySteps (steps) ;
System.out.println("--: " + steps);

-~

TOTTIKEG METABANTES

- Eidape mpwtn @opd TIg TOTTIKEG PeTABANTES OTAV MIANCAUE
yla JETABANTEG TTOU opiovTal pEoa o€ éva AoyikO block.
- Mapduoia givar kai yia TIG HETARANTEG PIOG UEBBGDOU.

- TOTTKEG HETARBANTEG pIOG HEBODOU gival oI HETABANTEG TTOU
opidovTal YE0oa OTOV KWOIKA TNG HEBODOU
- MepihapBavouv kai TIG JETABANTEG TTOU KPATAVE TIG TTOPAUETPOUG
NG peBddou
- O1 ueTABANTEG AQUTEG €XOUV clFEAEIO HOVO HECT OTNV
MEBOGO
« E€agpavidovral étav Byouue atmd mn péBodo.

- AvTIBETWG Ta TTedia TNG KAGONG dlaTnpouvTal 600 UTTAPXEI
TO QVTIKEIYEVO, KAl €XOUV EUPREAEIO O€ OAN TNV KAGON
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MEBodoI TTOU ETTIOTPEPOUV TIMES

Méxpl Twpa ol uEBodol TTou PTIAEaUE deV
ETTIOTPEPOUV TIUNA
- Eivai TUtTOU VOId.

2.€ TTOAAEG TTEPITTTWOEIG BEAOUPE N HEBODOG Va
MAG ETTIOTPEPEI TIUN

- [.x., yia u€Bodog TTou uTToAOYilel TO ABpoicua dUo
apIBuwv

- 000000000__]
[Mapdadeyua
To auTtokivnTo pag OEv UTTOPEI VO PHETOKIVNOET £Cw
atro 10 didoTnua [-10,10]. ©@éAoupe n move() va

MOG ETTIOTPEPEI PIA AOYIKN TIMA AV N JETAKiVNON
EYIVe n OxI.
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import java.util.Scanner;

I c1lass car
{

private int position = 0;

public boolean moveManySteps (int steps)
{
if ((position + steps < -10) || (position + steps > 10)){
return false;
}else{
position += steps;
return true;

}

public void printPosition() {
System.out.println("Car at position "+position);
}
}

class MovingCar3
{
public static void main(String args[]){
Scanner input = new Scanner (System.in);
Car myCar = new Car();
int steps = input.nextInt();
boolean carMoved = myCar.moveManySteps (steps) ;
if (carMoved)
myCar.printPosition() ;
else
System.out.println(“Car could not move”) ;

H evToAn return

< H evtoAn return xpnOIYOTIOIEITAI VIO VA ETTIOTPEYEI YIA
TIUA MIa PEBODOG.

+ ZUVTOKTIKO:
* return <éxkppaon>

- Av £xoupe Pia ouvapTNOoN TTOU ETTICTPEPEI TIUA TUTTOU T
+ [1.X. public double division(int x, int y)

N €KQPACN OTO return TTPETTEI va ETTIOTPEPEI Mia TIUA
TUTTOU T. (TT.X., return x/ (double)y)

- KaBe povorrar ekTEAeoNng Tou KWOIKA Ba TTpETTEl va
ETTIOTPEPEI PIA TIUA.

- H kAfjon TnG return o€ oTToIOdATTOTE ONUEIO TOU KWAIKA
OTOUATAEl TNV EKTEAECT TNG MEBOGSOU Kal ETTIOTPEPEI TIUN.
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import java.util.Scanner;

class Car
{

private int position = 0;

public boolean moveManySteps (int steps)
{
if ((position + steps < -10) || (position + steps > 10)){
return false;
}
position += steps;
return true;

}

1

1

|

|

|

|

1

1

|

|

|

1

1

|

1 public void printPosition() {
1 System.out.println("Car at position "+position);
1 }
1}
|

|

|

|

1

1

|

|

|

1

1

|

|

class MovingCar3
{
public static void main(String args[]){
Scanner input = new Scanner (System.in);
Car myCar = new Car();
int steps = input.nextInt();
boolean carMoved = myCar.moveManySteps (steps) ;
if (carMoved)
myCar.printPosition() ;
else
System.out.println(“Car could not move”) ;

H evToAn return

- MTTOpOUE VO KOAECOUUE TNV return Kal o€ dia
void puéBodo
« Xwpig emoTpE@OPEVN TIUA.
* return;
 ZTaPOTAEl TNV EKTEAEON TNG HEBSOOU

:public void printIfPositive ()

{
if (position < 0){
return;

System.out.println(“position = “ + position);
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import java.util.Scanner;

class Car

{

private int position = 0;

public boolean moveManySteps (int steps)
{
if ((position + steps < -10) || (position + steps > 10)){
return false;
}
position += steps;
return true;

}
public void printPosition() {

}
}

class MovingCar3

{

public static void main(String args[]){
Scanner input = new Scanner (System.in);

Car myCar = new Car(); H moveManySteps emoTpEé@el TIN,
int steps = input.nextInt(); e .
OAAG N KAAON TNG TNV QYVOEi

myCar .moveManySteps (steps) ;
myCar.printPosition() ;

H printPosition Ba emoTpéwel 0 av dev

KIv1OnKe 1o dxnua

1
1
|
|
|
|
1
1
|
|
|
1
1
|
|
1 System.out.println("Car at position "+position);
1
1
|
|
|
|
1
1
|
|
|
! }
1
|
|

KAAZEIZ KAl
ANTIKEIMENA
MEGOAOI
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- 000000000__]
[Mapdadeiyua 1
- @€AOUE Eva TTPOYPAPMO TTOU VA TTPOCOMOIWVEI

TNV Kivnon €vOg AQUTOKIVITOU, TO OTTOIO KIVEITAI KOl
TUTTWVEI TN B€0n TOU.

-1
MovingCar

private int position = 0;

public void move () {
position += 1;

} 1

public void printPosition () {
System.out.println("Car at position "+ position);

}

class MovingCar
{

public static void main(String args[]) {
Car myCar = new Car();
myCar.move () ;
myCar.printPosition() ;
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- ]
Mapadeiyua 2

class Car
{

- @EAouE VA PUTTOPOUUE VA KIVOUUE TO OXNUA O0EC
Déoeic BEAoupe €iTe TTPOC Ta OECIQ (+) €iTE TTPOG TAl
apioTepd (-). @a TuttwveTal N B€on o€ KAOE

Kivnon.

private int position = 0;

public void moveManySteps (int steps)
{
int delta = 1;
if (steps < 0){
steps = -steps; delta = -1;
}
for (int i = 0; i < steps; i ++){
position += delta;

System.out.println("Car at position "+position);

}
}

public void printPosition() {
System.out.println("Car at position "+position);

}

class MovingCar2

public static void main(String args[]) {
Car myCar = new Car();
int steps = -10;
myCar .moveManySteps (steps) ;

5/28/2014
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class Car
{ - z ;
private int position = 0; M£B0d0¢ e TTOANEG TTAPAPETPOUG
1

public void moveManySteps (int steps, String direction)
{
for (int i = 0; i < steps; i ++){
if (direction.equals(“right”){ position ++ ;}
if (direction.equals(“left”) { position -- ;}
printPosition() ;

}

public void printPosition() {
System.out.println("Car at position "+position) ;

public static void main(String args][]) {
Car myCar = new Car();

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 myCar .moveManySteps (10, “left”); KAnon tng uebddou
1

1

1

TUTTOI TTAPANETPWYV KOI OPICUATWYV

- O1 TTapdpeTpol hiag HEBOGOOU €XOUV OUYKEKPIPEVO
TUTTO
- Ta opiopaTa oTRV KANON TNG HEBOGdOU Ba TTPETTEl Va
OUPQWVOUV JE TOoV TUTTO TNG TTAPAPETpoU, BEan TTPOG
B¢on.
- loxUuouv oI HETATPOTTEG TUTTOU TTOU EEPOUUE
+ byte — short — int —» long — float — double

- Mia uéBodog utropei va Tdpel we Opioua Kal éva
QVTIKEIUEVO MIag KAGONG.
« To TTwg douAeuel autd Ba 1o pdboupe dTaV YIANCOUUE YIa
avaQoPEG.

}
}
class MovingCar3
{

5/28/2014
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- ]
MNapadeypa 3

To auTtokivnTo Pag OEV UTTOPEI VA PETAKIVNOET £Cw
atro 1o didotnua [-10,10]. ©@éAoupe n move() va
MOG ETTIOTPEPEI M1 AOYIKI TIMA AV N JETAKIVNON
EyIve n Oxl.

H evToAn return

H evTOA return xpnoIYOTTOIEITAI VIO VA ETTIOTPEWEI UIA
TIUA MIa PEBODOG.

2 UVTOKTIKO:

* return <éxkppoon>

Av £XOUME JIO CUVAPTNON TTOU ETTICTPEPEI TIMA TUTTOU T
+ [1.X. public double division(int x, int y)

N €K@PAOoN OTO return TTPETTEI VA ETTICTPEPEI Mid TIMA
TUTTOU T. (TT.X., return x/ (double)y)

KaBe povotrar eKTEAEONG TOU KWAIKA Ba TTPETTEN va
ETTIOTPEPEI PIA TIUA.

- H kAfjon TnG return o€ oTToIOdATTOTE ONUEIO TOU KWAIKA
OTOUATAEl TNV EKTEAECT TNG MEBOGSOU Kal ETTIOTPEPEI TIUN.
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class Car
private int position = 0;

public boolean moveManySteps (int steps)
{
if ((position + steps < -10) || (position + steps > 10)){
return false;
}
position += steps;
return true;

}

public void printPosition() {
System.out.println("Car at position "+position);

class MovingCar3 {
public static void main(String args[]){

Scanner input = new Scanner (System.in);
Car myCar = new Car();
int steps = input.nextInt();
boolean carMoved = myCar.moveManySteps (steps) ;
if (carMoved) { myCar.printPosition();}
else { System.out.println(“Car could not move”) ;}

[Mapddeiyua 4
- O1av kaAouue TRV cuvaptnon move() 1o oxnua

Mag Ba Kiveital éva Tuyaio apiBpo aTrd BruaTta oTo
didoTnua (-3,3)
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-1
YAotroinon

- @a QTIGEoupe Pia BondnTIKr cuvapTNon TTOU Ba PAG ETTIOTPEPEI TOV
TUXaio apiBud atoé BARuaTa.

va @aiveral EEw amod

TIUAG

——em e e e e e e o e e o = e -

private: dev xpeldleTal [ O TUTIOC TG ETTIOTPEPOPEVNG ]

1 {
: int radomSteps;
1 // do the computation
1
1
|
- |

KAfon Tng 1}
1
1

guvapTnong Kai
xpnon 1ng public void move () {

E'ITIUTPG(P’C')PWFIQ int steps = computeRandomSteps () ;

TiuNg | moveManySteps (steps) ;

|
|
|
|
|
|
|
return randomSteps; :
|
|
|
|
|
|
|
|
|

import java.util.Random;

class Car
{
private int MAX VALUE = 3;
private int position = 0;
private Random randomGenerator = new Random() ;

private int computeRandomSteps ()

{
int randomSteps = randomGenerator.nextInt (2*MAX VALUE + 1) - MAX VALUE;
return randomSteps;

}

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 public void move() { !
| int steps = computeRandomSteps () ; |
1 moveManySteps (steps) ; 1
(I !
1 1
1 public void moveManySteps (int steps) { ... } 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

public void printPosition () {
System.out.println("Car at position "+position);
}
}

class MovingCar4
{
public static void main(String args[]) {
Car myCar = new Car();
myCar.move () ;
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]
Public/Private

O gival opiopévo wg public o€ pia KAGon ivai
TTPOCRACIYO ATTO OTTOIOVONTTOTE.

- MtropouUue va kaAéooupe TIG ueEBAOOUG opiovTag Eva QVTIKEIUEVO TNG

KAGong

Omi eival opiopévo wg private o€ pia KAaon givai
TTPOORACIYO PoOVo aTTd TNV idia KAGon.

O tpoTtToTroINTAG private Jag EMTPETTEI TNV ATTOKPUWN
mAnpo@opiwv (information hiding).

+ O xpnoTng TG KAaong Car, dev XpeIAdeTal va EEPEI TTWG UAOTTOIEITAI
n HEBOBOG computeRandomSteps TIOU UTTOAOYICEI TOV TUXQIO
apIBuo Twv BnudTwy.

+ Av armropaaiooupe va aAAGgoupe kAT oTn PéBodo auto Ba yivel wg
MEPOG Tou eTTavaoyedliaouoU TnNG kKAaong Car. Kaveig GAAog dev Ba
TIPETTEI VO ETTNPEACTEI ATTO TV aAAayr OTOV KWAIKA.

Ta edia ylag KAGong 1a opifouue Travra private.

EvOuAdkwon

H opadoTtroinon AoyliouIKoU Kal 0eQONEVWY O€ [ia
ovToTNTA (KAQON KOl aVvTIKEIHEVA TNG KAGoNG) WOoTe va gival
euXpnoTn HEoW VOGS KAAG opiouévou interface, evw ol
AeTITOpEPEIEG UAOTTOINONG EIVOI KPUUPEVEG OTTO TOV
XxpnaoTn.
API (Application Programming Interface)[EI-M-Ai]
« Mia Trepiypa@n yia 1o TTwWG XPNOIUOTIOIEITAl N KAGCGN HECW TWV
public uebédwyv TNG.
Java docs egival éva TTapadelyua.
- To API gival apKeTo yIa va XpNOIKMOTIOINCETE Wia KAGon, dev
XPEIAZeTal va EEPETE TNV UAOTTOINON TwV PHEBOBWV.
ADT (Abstract Data Type)
- 'Evag 101106 6£dopévnv TTOU OpIdeTal XPNOIUOTTOIWVTAG TNV apXh
TNG evOUAdKwaONG
O1 ANioTeg TTou xpnoipoTtroifjoare otnv Python eivai éva rapdadeiypa.
Aedopéva kal pébodol.
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Accessor and Mutator methods

IMoAAEG @opéc xpelalduaoTe va dlaBAcoupe A va
aANGEoupe éva TTEDIO EVOG QVTIKEIMEVOU
+ [.X., va dlaBaooupe T B£0n Tou oxruaTog, f va
TOTTOBETHOOUPE TO OXNUA O€ PO CUYKEKPIMEVN BEon.
+ Mwg Ba 10 KAvoupe agou Ta TTedia eival private?
Opidoupe €1BIKES pEBODOUC
+ MéBodog rpoaTréAacng (accessor method) yia diaBacua
« MéBodog petariaync (mutator method) yia ypdwipo
>UuBaon: Z1n Java n ovopatoloyia Twv peBddwv
QUTWV YIVETAI HE OUYKEKPIPEVO TPOTTO:
+ get<ovopa peTaBAntne> yia Tnv TpéoBacn
getPosition
+ set<ovopa PeTaBANTNG> yia TNV JETAAAAEN
setPosition

class Car

{
private int position = 0;
YTTapXouV TTEPITITWOEIG TTOU

public void setPosition(int p) { S L
ptropei va BéAoupe n

position = p;

} ouvapTnorn set va ETTIOTPEPEI
o o boolean (true av n avaBeon
publiciintigetPositioni() €yIVE ETTITUXWC, false aAAILC)

return position;

}

public void move () {
position ++ ;
}
}

class MovingCar5
{
public static void main(String args[]) {
Car myCar = new Car();
myCar.setPosition (10) ;
myCar.move () ;
System.out.println (myCar.getPosition()) ;

5/28/2014
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class Car

{

private int position = 0;

public void setPosition(int position) {
this.position = position;

}

public int getPosition () {
return position;

}

public void move () {
position ++ ;

}

class MovingCar5
{
public static void main(String args[]) {
Car myCar = new Car();
myCar.setPosition (10) ;
myCar.move () ;
System.out.println (myCar.getPosition()) ;

-
-

| class car
{
private int position = 0;

public boolean setPosition(int position) {
if (position < 0) {
return false;
}
this.position = position;
return true;

}

public int getPosition() {
return position;

}

public void move () {
position ++ ;

}

class MovingCar7
{

public static void main(String args[]){
Car myCar = new Car();
boolean check = myCar.setPosition(-1);
if (!check){
System.out.println("position not set");

98



5/28/2014

An encapsulated class

Implementation detalle Interface avallable to a

hidden In the capsule: programmer ueing the class:

Private instance variables Comments = Programmer who
Private constants Headings of public accessor, uses theclass
Private methods mutator, and other methods

Bodies of public and Public defined constants

private method definitions

A class definition should have
no public instance variables.

]
[Mapdadeyua

- Mia KAGon TTou va atroBnKeUEl NUEPOUNVIEG
« H kAdon Ba TTaipvel Tnv nuépa, pnva kai Xxpévo oav
voupepa (11.X., 13 3 2014) ka1 Ba YTTOPEi Va TUTTWVEI TV
nUeEPoMNVia e 1o évopa Tou Prva (r.x., 13 MapTtiou
2014)
+ 2TO TTPOYPAPMA BAAETE PIA NUEPOMNVIA KAI TUTTWOTE
Tnv.
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Mabnuarta atré 1o lab

- Boolean petaBAnTéG: ZuvnBwe Ta ovouaTa TTOU
divoupe oTIg boolean peTaBAnTEG TTEPIYPAPOUY
TNV aAnBr) ouvenkn.

- M.x., oTo TTapadeiyua pag isOn Ba Atav £va KaAd
ovopa.

- H o ouvrtopun uAotroinon Tng flipSwitch

| public void flipSwitch(){ ,
| isOn = !'isOn; '

____________________________

- H flipSwitch 6ev xpeidletal TTapauéTPoug oUTE
ETMIOTPEPEI TIUN! TPOTTOTIOIEI TNV ECWTEPIK KATAOTAON
TOU QVTIKEIJEVOU.

CONSTRUCTORS

YTEP®OPTQ2H
ANTIKEIMENA Q2 NMAPAMETPOI

5/28/2014
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- 000000
Constructors (Anuioupyoi)

Ortav dnuioupyoUe Eva AVTIKEIMEVO ouxva BEAouuE
VO JITTOPOUUE VA TO QPXIKOTIOINOOUHE YE KATTOIEG

TINEG

- 'Eva Person va apyIkoTrolgital ue éva ovopa

- ‘Eva Car va apxIKoTrolgiTal ue hia B€on

MTtTopoUlE va TO KAVOUNE PE hia auvapTtnon set auTto,
aAAG

- Mmropei va éxoupe TTOANEG HETARANTEG VO OPXIKOTTOINOOUME

+ @€éAoupe n apxikoTToinon va gival HEPOG TNG dnuioupyiag Tou
QVTIKEIMEVOU

Tnv apxIKOTToinoN YTTOPOUME VA TNV KAVOUUE PE éva
Constructor (Anuioupyo)

- 000000
Constructors (Anuioupyoi)

O Constructor gival pia «éEBodog» n otroia
KAAgiTal étav OnpioupyouE TO AVTIKEIMEVO
XPNOIUOTIOIWVTAG TNV New.

Av dev €xoupe opioel Constructor KaAeital Evag
default Constructor Xwpig opiopaTa TTOoU OEV KAVEI
TiTTOTA.

Av opicoupe constructor, TOTE KAAgiTal o
constructor TTou opicapE.
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[Mapdadeiyua

private String name;

public Person (String name) {
this.name = name;

}

public void speak(String s) {
System.out.println (name+": "+s);

public class HelloWorld3
{

public static void main(String[] args) {
Person alice = new Person("Alice") ;

1
1
1
1
1
1
1
1
1
1
1
1
| }
1
1
1
1
1
1
: alice.speak ("Hello World") ;
1

1

1

lass Person

-~ Q

private String name;

public Person(String name) {
this.name = name;

public void speak(String s) {
System.out.println (name+": "+s);

public class Conversation

public static void main(String[] args) {
Person alice = new Person ("Alice");
Person bob = new Person (“Bob") ;
alice.speak ("Hi Bob");
bob.speak (“Hi Alice”);

ApyxikoTrolei TNV YeTABANT hame

5/28/2014
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- 000001
Mapdadeyua

lass Car 1

~ 0

private int position;

public Car(int position) {
this.position = position;

}

public void move (int delta) {
position += delta ;

}

|
1
1
1
1
|
|
1
|
|
|
1
1 public void printPosition() {
1 System.out.println("Car is at position "+position);
1 }

|

|

1

1

|

|

|

1

1

|

|

|

class MovingCar8

public static void main(String args[]){
Car myCarl = new Car(l);
Car myCar2 = new Car(-1);
myCarl.move (-1) ; myCarl.printPosition() ;
myCar2.move (1) ; myCar2.printPosition() ;

————————————————————————— H ektéAeon autwyv TwvV |-

APXIKOTTOINGEWY YivETal
TIPIV EKTEAEGTOUV OI

€VTOAEG OTOV constructor

|

1

| private int position=0;

| private int ACCELERATOR = 2;

public void move (int delta) {
position += ACCELERATOR * delta ;
}

H TeAIkr) Tiur) Tou position Ba eivai

auTh TTou diveTal oav OpICHa

public void printPosition() {
System.out.println("Car is at position "+position);
}
}

class MovingCar9
{
public static void main(String args[]) {
Car myCarl = new Car(1l);
Car myCar2 = new Car(-1);
myCarl.move (-1) ; myCarl. printPosition();
myCar2.move (1) ; myCar2. printPosition();
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private int day = 1;

private int month = 1;

private int year = 2014;

private String[] monthNames = {"Jan", "Feb", "Mar", "Apr", "May", "Jun",
"Jul", "Aug", "Sep", "Oct", "Nov", "Dec"};

! 1
! 1
! 1
! 1
! 1
| 1
! 1
I 1
1 public Date(int day, int month, int year) 1
| {
1 if (day <= 0 || day > 31 || month <= 0 || month >12 ){ :
1 return; 1
1 } 1
1 this.day = day; 1
1 this.month = month; 1
1 this.year = year; 1
| } i
! 1
1 public void printDate () { 1
1 System.out.println(day + " " + monthNames[month-1] + " " + year); 1
1 } 1
| 1
! 1
! 1
|

|

|

|

|

|

|

class DateExample

public static void main(String args[]) Av n EVTO)\I'] set
{

Date myDate = new Date(7,3,2013); EF,UTlT]pETEi I.IéVO mnv
X myDate.printDate() ; GPXIK01T0iI']0I'] HTTOPOUHE
} va TNV ammo@UyoulE

YT1TEPPOPTWON

Eidaue yia TepIiTITwon TTou ixape Pia ouvaptnon
Mmove n oTToia PETAKIVEI TO OXNUa KaTd pia B€on,
Kal o ouvapTtnon moveManySteps n otroia 10
METAKIVEI 60€EC BEDEIC Opilel TO OPICHQ.

- To va BupopacTe duo ovouata gival trepdepévo, Ba
NTav KaAUTEPO va gixape poévo éva. Kai oTig duo
TTEPITITWOEIG N AEITOUPYia TTOU BEAOUE VO KAVOUE €ival
move

H Java pag divel autr} Tn duvaTtdtnTa HECW TNG

dladikaciag TG uTrepPopTWonG (overloading)

« OpIOPOS TTOAAWY PEBODWYV PE TO D10 Gvoua aAAG
OI0QOPETIKG opiouaTta, JEoA 0TV idlIa KAGON
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private int position;

public Car(int position) {
this.position = position;

class MovingCarlO
{

public static void main(String args[]) {

Car miCar = new Car(1l);

YT1TeppoOpTWaon Anuioupywyv

- Eival apketd ouvnBiouévo va UTTEPPOPTWVOUNE
TOUG dNMIOUPYOUGS TWV KAGOEWV.

5/28/2014
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class Car

i Y1rep@opTwon 6r]p|oupvu’ovi

private int position;

public void move () {
position ++ ;

}

public void move (int delta) {
position += delta ;

}
}

class MovingCarlO
{
public static void main(String args[]) {
Car myCarl = new Car(l); myCarl.move();
Car myCar2= new Car(); myCar2.move(-1);

I class Car |
I{ 1

public void move() {
position ++ ;

}

public void move (int delta) {
position += delta ;

}
}

class MovingCarll
{
public static void main(String args[]) {
Car myCarl = new Car(l); myCarl.move() ;
Car myCar2= new Car(); myCar2.move (-1);
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- ]
Y1reppoptwon — Npoooxn |

- O1av opifoupe £va constructor, o default
constructor TTavel va uttapyel. MNpétel va Tov
OpPIiCOUNE PNOVOI JOG.

lass Car

~ 0

private int position = 0;

1

1

1

1

public Car (int position) { 1
this.position = position; :

! 1
public void move () { :
position ++ ; 1

} 1
1

1

1

1

1

1

1

1

1

|

1

|

|

|

|

1

|

|

|

|

|

|

1 public void move (int delta) {
1 position += delta ;
|
|
1
|
|
|
|
1
|
|
|
|
|
|

class MovingCarlO
{

public static void main(String args[]) {
Car myCarl = new Car(l);
myCarl.move() ;
Car myCar2= new Car();
myCar2.move (-1) ;
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]
YT1roypa@r pebddou

- H utroypapn piag uebddou gival To dGvopa TNG Kal
N AioTa PE TOUG TUTTOUG TWV OPICHATWYV TNG
VES eTeYolV!
- H Java ptropei va Eexwpioel ueBGdoUG e BIAPOPETIKN
UTTOYPOa®H.
« I.x., move(), move(int) £€xouv SIAQPOPETIKN UTTOYPA®N

]
Y1reppoptwon — Npoooxn

- H utreppoptwon yiveralr yévo wg TTpog Ta
opiopata, OXI wg TPog TNV ETTICTPEQOPEVN TIM.

- O1av dnuioupyouue pia uEBodo Ba TTpéTTel va
ONMIOUPYOUE Mia DIO@OPETIK UTTOYPOH).

108



class SomeClass
{
public int aMethod(int x, double y){
A System.out.println("int double") ;
return 1;

}

public double aMethod(int x, double y) {
B System.out.println("int double");
return 1;

}

public int aMethod(double x, int y){
C System.out.println("double int");
return 1;

}

public double aMethod(double x, int y){
D System.out.println("double int");
return 1;

}

Molol cuvduaapoi gival aTTOdEKTOI?

A

A

B

Cc

Y1reppoptwon — Npoooxn

- A\OYyw TNG oUuPPATOTNTAG PETALU TUTTWV HIO KANON

® ©®© @

8 0 ©

MTTOPEI va TaIpIddel e didgpopeg ueBOdoUG.

- KaAeitar auth tTou Taipidder akpiwc, f auTr) TTou

gival 1o kovTd.

- Av uttdpyxel aoageia Ba xTutrioel o compiler.

5/28/2014
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lass SomeClass

~ 0

public int aMethod(int x, int y){
System.out.println("int int");
return 1;

public float aMethod(float x, float y){
System.out.println(“float float");
return 1;

|

|

|

1

1

|

|

|

1

1

|

|

|

1 public double aMethod(double x, double y) {
1 System.out.println("double double") ;
1 return 1;
|

|

|

1

1

|

|

|

1

1

|

|

1

class OverloadingExample

public static void main(String args[])
{
SomeClass anObject = new SomeClass();
anObject.aMethod(1,1) ;

lass SomeClass

~ 0

/*

public int aMethod(int x, int y){
System.out.println("int int");
return 1;

}

*/

public float aMethod(float x, float y){
System.out.println(“float float");
return 1;

}

System.out.println("double double") ;
return 1;

class OverloadingExample

public static void main(String args[])
{
SomeClass anObject = new SomeClass();

|
|
|
|
|
|
|
|
|
|
|
|
|
|
| public double aMethod(double x, double y){
|
|
|
|
|
|
|
|
|
|
1 anObject.aMethod(1,1) ;
|
|
|

5/28/2014
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- ]
Aocagpeia

public double aMethod(int x, double y){
System.out.println("int double") ;
return 1;

}

public int aMethod (double x, int y){
System.out.println("double int");
return 1;

n?
class OverloadingExample

public static void main(String args][])

{
SomeClass anObject = new SomeClass();
anObject.aMethod (1.0,1) ;
anObject.aMethod (1,1) ;

O compiler pag Trerdel AdBog yiarti n

1
1
1
1
1
1
1
1
1
1
1
1
I} Ti Ba TUTTWOEl N KAAoN TNG HEBOOOU O€ KABE TTEPITITW!
1
1
1
1
1
1
1
1
1
1
1
! KAfon eival acagrig (ambiguous)

AVTIKEiNEVO WC opiouaTa

MTTOpOUUE VO TTEPVAUE QVTIKEIPJEVO WC OPIOPOTA OE
Mia péBodo OTTwG oTTolIadATTOTE AAAN PETABANTNA
OTtroiadnTmoTe KAAON UTTOPEI va XpNOIMOTToINBEi wg
TTOPANETPOG.

Ortav 10 opiocpata avAkouv oTnv KAGon oTnv otroia
opietal N uEBodog TéTE N HEBODOG UTTOoPEi Va del (Kal)
Ta IDIWTIKG (private)TTedia Twv avTIKEINEVWV

Av Ta opiouaTa gival dlIaQOPETIKOU TUTTOU TOTE N
MEBODBOG PTTOPEl HOVO va KaAéoel TIG public peBddoug.
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- OpioTe pia pEBODO TTOU va Pag ETTIOTPEPEI TV
aTroéoTacn METAEU BUO OXNMATWV.

private int position = 0;

public Car(int position) {
this.position = position;

}
public int getPosition() { return position;}

public void move (int delta) {
position += delta ;

class MovingCarDistancel

public static void main(String args[]) {

Car myCarl = new Car(1);

Car myCar2 = new Car(0);

myCar2.move (2) ;

System.out.println("Distance of Car 1 from Car 2: " + computeDistance (myCarl,myCar2)); |

System.out.println("Distance of Car 2 from Car 1l: " + computeDistance (myCar2,myCarl)); |
} 1

|

private static int computeDistance(Car carl, Car car2){ !

return carl.getPosition() - car2.getPosition() ; H “éeoﬁog computeDistance
Traipvel aav 6pioua dUo
e e e e e e - avTikeipeva TuTrou Car
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o = = ==
| class Car

11

private int position = 0;

public Car(int position) {
this.position = position;

public void move (int delta) {

-~

position += delta ;

public int distanceFrom(Car other) {
return this.position - other.position;

class MovingCarDistance2
{
public static void main(String args[]) {

Car myCarl = new Car(1);

Car myCar2 = new Car(0); myCar2.move(2);

System.out.println("Distance of Car 1 from Car 2: " + myCarl.distanceFrom(myCar2));
System.out.println("Distance of Car 2 from Car 1: " + myCar2.distanceFrom(myCarl));

|
|
|
|
|
|
|
|
|
|
|
|
I
Iy
1
|
|
|
|
|
|
|
|
|
|
|
|

CONSTRUCTORS, EQUALS,
TOSTRING,

ANTIKEIMENA Q%
NAPAMETPOI
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Constructors (Anuioupyoi)

- O Constructor gival gia «éEBodog» n otroia
KaAgiTal étav OnpioupyouEe TO AVTIKEIMEVO
XPNOIUOTTOIWVTAG TNV NEeWw.

- Av dev €xoupe opioel Constructor KaAegital Evag
default Constructor xwpig opiouarta TTou Ogv KAVEI
TiTTOTO.

- Av opicoupe constructor, TOTE KaAgiTal 0
constructor TTou opicaE.

private int day;
private int month;
private int year;
private String[] monthNames =
{"Jan", "Feb", "Mar", "Apr", "May", "Jun", "Jul", "Aug", "Sep", "Oct", "Nov", "Dec"};

public Date(int day, int month, int year)
{
if (day <= 0 || day > 31 || month <= 0 || month >12 ){
return;
}
this.day = day;
this.month = month;
this.year = year;

}

{
System.out.println(day + " " + monthNames[month-1] + " " + year);

class DateExample

public static void main(String args[])
{
Date myDate = new Date(17,3,2013);

|

|

|

|

1

1

|

|

|

1

1

|

|

|

1

1 public void printDate ()
|

|

|

|

1

1

|

|

1 myDate.printDate() ;
1
1
|
|
|
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private int day; private int month;private int year;
private String[] monthNames =
{"Jan", "Feb", "Mar", "Apr", "May", "Jun", "Jul", "Aug", "Sep", "Oct",
"Nov", "Dec"};

public Date(int day, int month, int year)

{
if (checkDay(day)){ this.day = day;}
if (checkMonth (month)){ this.month = month;}
this.year = year;

|
|
|
|
|
|
|
|
|
|
|
|
|
1 private boolean checkDay (int day) {
: if (day <= 0 || day > 31 ) {return false;}
|
|
|
|
|
|
|
|
|
|
|
|
|
|

return true;

}

private boolean checkMonth (int day) {
if (month <= 0 || month >12) {return false;}
return true;

}

{

|
|
|
|
|
|
|
public void printDate() 1
|
System.out.println(day + " " + monthNames[month-1] + " " + year); 1

|

|

|

1

private int position=0;
private int ACCELERATOR = 2;

public void move (int delta) {

position += ACCELERATOR * delta ; H TeAIKA TIur Tou position Ba givai

} auTh TTou diveTal oav OpICHa
class MovingCar8

public static void main(String args[]){
Car myCarl = new Car(1l);

Car myCar2 = new Car(-1);
myCarl.move (-1) ;

myCar2.move (1) ;
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O@éNoupe pia KAaon Student TTou va KpaTael
TTANPOPOpPIES yia Evav @oItnTr. Ti TTedia TTPETTEl va
éxoupue? Ti Ba utrel oTOV constructor?

O¢&Noupe pia kKAGon (GuestList) TTou va xeipi¢eTal
TOUG KOAEOMEVOUG O€ éva TTAPTI. Ti TTedia TTPETTEI
va €xoupue? MNMwg Ba kavouue Tov constructor?

private String name = "John Doe";
private int AM = 1000;

public Student(String name, int AM) {
this.name = name;
this.AM = AM;

}

System.out.println(name + " " + AM);
}

public static void main(String[] args) {
Student aStudent = new Student ("Kostas", 1001) ;
aStudent.printInfo() ;

|
|
|
|
|
|
|
|
|
|
|
|
|
: public void printInfo() {
|
|
|
|
|
|
|
|
|
|
1
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Guest List

Aeopelel yvnun yia
TOUG TTIVAKEG PE TA
OVOUOTA TWV

private String[] names;
private boolean[] confirm;

int numberOfGuests; .
KOAEOPEVWY Kal TIG

il IWOEl
public GuestList(int numberOfGuests) G PLEEIEELS

|

|

|

|

|

|

| {
I this.numberOfGuests = numberOfGuests;
|

|

|

|

|

|

|

names = new String[numberOfGuests];
confirm = new boolean[numberOfGuests] ;
getNamesFromInput () ;

KaAei pia dAAn péBodo yia
va TTAPEI TIG TINEG
private void getNamesFromInput(){...}

}

Auo €I0IKEC uEBODOI

- H Java «trepiyeven» va o€l TIG €¢AG OUO PEBOdOUG
yIa KABE aVTIKEINEVO

+ Tn g€BOBOG toString n oTToia yIa £va AVTIKEIUEVO
ETMOTPEPEI Hia string avaTtapdoTao TOU AVTIKEINEVOU.

- Tn yéBodO equals n otroia eAéyxel yia 1I06TNTA dUO
QVTIKEIMEVWV

- Kai o1 U0 ouvapTAoelg opifovTal aTtrd ToV
TTPOYPANMOTIOTH
- To 11 String Ba €mMoTPAPE KAl TI onuaivel dUo

QVTIKEIPJEVA Va gival ioa uTTopoUV va opIoToUV OTTWG Pag
BoAeuel.
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- 21NV KAaon Car 6éAoupe va TTpooBECOUE TIG
MEBOOOUG toString kal equals

+ H toString 8a emoTpé@el éva String pe Tn Béon Tou
QUTOKIVITOU

+ H equals Ba eAéyxel av dU0 oxruaTa £€xouv Tnv idia
Béon.

]
toString()

private Integer position = 0;

public Car(int position) {
this.position = position;

return position.toString();

class MovingCarToString

public static void main(String args[]){
Car myCarl = new Car(l);
Car myCar2 = new Car(0); myCar2.move(2);
System.out.println(“Car 1 is at “ + myCarl + “ and car 2 is at “ + myCar2);

|
|
|
|
|
|
|
|
|
|
|
|
I public String toString() {
|
|
|
|
|
|
|
|
|
|
|
|
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toString()

private int position = 0;

|

|

|

|

I  public Car(int position) {

| this.position = position;

I}

|

| public void move (int delta) {

1 position += delta ;

I}

|

| public String toString(){

|
|
|
|
|
|
|
|
|
|
|
|

return ““+position;

class MovingCarToString

{
public static void main(String args[]) {
Car myCarl = new Car(1);
Car myCar2 = new Car(0); myCar2.move (2);
System.out.println(“Car 1 is at “ + myCarl + “ and car 2 is at “ + myCar2);
}
}
e o o o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = J

class Car
private int position = 0;

public Car(int position) {
this.position = position;
' ‘Eva Tapddelyua avTIKEINEVOU
public void move (int delta) { WG TTOPAPETPOG CUVAPTNONG
position += delta ;

}

public boolean equals(Car other) {
if (this.position == other.position) {
return true;

return false;

Xprion Tng yia
EAEYXO pONg

class MovingCarEquals

public static void main(String args[]) {
Car myCarl = new Car(2);

Car myCar2 = new Car (0); myCar2.move(2);
if (myCarl.equals (myCar2)) {

System.out.println("Col¥sion!") ;

I
I
1
1
I
I
I
1
1
1
I
I
1
1
1
! }
I
I
1
1
I
I
I
1
1
1
I
I
1
1

119



5/28/2014

- ]
[Mapadeyua

- Mw¢ Ba opicoupe TIG uEBOGdOUG toString Kal
equals yia Tnv kKAdon Person?

lass Person 1

-~ Q

private String name;

public Person(String name) {
this.name = name;

}

public String toString() {
return name;

}

public boolean equals (Person other) {
return this.name.equals (other.name) ;

public class TwoPersons
{
public static void main(String[] args) {
Person alice = new Person("Alice");
Person bob = new Person (“Bob”) ;
if ('alice.equals(bob)) {
System.out.println(“There are two different persons: “
+ alice + “and “ + bob);
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| class Person{
private String firstName;
private String lastName;

public Person(String firstName, String lastName) {
this.firstName = firstName;
this.lastName = lastName;

}

public String toString() {
return firstName + “ “ + lastName;

}

public boolean equals (Person other) {
return (this.firstName.equals (other.firstName))
&& (this.lastName.equals (other.lastName)) ;

}

public class TwoPersons
{
public static void main(String[] args){
Person alice = new Person("Alice Wonderland") ;
Person bob = new Person(“Bob Sfougkarakis”);
if ('alice.equals(bob)) {
System.out.println(“There are two different persons: “
+ alice + “and ™ + bob);

-~

AVTIKEiNEVO WC opiouaTa

MTTOpOUUE VO TTEPVAUE QVTIKEIPJEVO WC OPIOPOTA OE
Mia péBodo OTTwG oTTolIadATTOTE AAAN PETABANTNA
OTtroiadnTmoTe KAAON UTTOPEI va XpNOIMOTToINBEi wg
TTOPANETPOG.

Ortav 10 opiocpata avAkouv oTnv KAGon oTnv otroia
opietal N uEBodog TéTE N HEBODOG UTTOoPEi Va del (Kal)
Ta IDIWTIKG (private)TTedia Twv avTIKEINEVWV

Av Ta opiouaTa gival dlIaQOPETIKOU TUTTOU TOTE N
MEBODBOG PTTOPEl HOVO va KaAéoel TIG public peBddoug.
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- H kAGon Car 8a €xel wg 1Tedio Kal To GVopua Tou
odnyou. To évoua Ba 1o TTaipvel aTTo ia Eva
QVTIKEIPEVO TNG KAAong Person otnv
apxIkoTToinon.

| |
: private String name; : private int position = 0;
1 1 private String driverName;
| public Person(String name){ |
1 this.name = name; :
Iy

! : driverName = driver.getName () ;
: public String getName () { | }
1 return name; 1

1 1 public String toString() {
1 |

1 |

|

|

|

|

|

|

| public Car(int position, Person driver) {
|

|

|

|

1

| . s

| return driverName + " " + position;

|
|
|
|
|
|
this.position = position; :
|
|
1
|
|
|
|
1

public static void main(String args[])

{

|
|
|
1
1
Person alice = new Person("Alice"); 1
|
System.out.println (myCar) ; :

1

1

|
|
|
: Car myCar = new Car(l, alice);
|
|
|
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O€&éNoUpE VO TTPOCOPOILCOUNE TNV KUKAOQOpIa o€ éva

dopdbpo.

- ‘Exoupe éva @avdpl Tou utTopei va gival Tpdaivo, TTOPTOKOAI
N KOKKIvo. AANNGCel o€ KABe Briua

- 'Exoupe éva Oxnua TTou Kiveital o€ KABe Briua KIveiTal pia
B¢on, av 10 @avapl dev gival KOKKIVO.

KAdoeig:

. TraﬁicLi,ght: KPATAEl TNV KOTAOTOON TOU QavVAPIOU Kal AANGCEI
TNV KATAOTAOT TOU

- Car: Tpotrotroinon TG mMove WoTE TIAipVEl OPITHO TO Qavapl
Kal va KIVEiTal Jovo av 1o pavapi dev €ival KOKKIVO.

- TrafficSimulation: k&vel TNV TTPOCOMOIWGN.

I class TrafficLight class Car
private String[] colors =

{“green”, “yellow”, “red”};
private int current = 0;

private int position = 0;

public int printPosition() {

System.out.println(“Car at “+ position);
public int printStatus() { ¥ ut.pri ( position)

1
1 1
11
11
11
11
1 1
System.out.println(“Light is “ + 1 ! }
colors[current]) ; 1!
} 1 I public void move (TrafficLight light) {
1! if (!'light.isRed()){
public void change () { 1! position ++;
current = (current+l)$%3 1 !
} 1!
1!
public boolean isRed(){ 1!
if (current == 2) return true; I I— ————————————————————— 1

return false;
’ class TrafficSimulation

{

1 1
1 1
1 public static void main(String[] args){ 1
1 TrafficLight light = new TrafficLight(); 1
1 Car myCar = new Car(); 1
I for (int i = 0; i < 10; i ++){ 1
1 light.printStatus () ; 1
1 myCar.printPosition() ; 1
I myCar.move (light) ; 1
: light.change() ; 1

1
1 1
| |
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AVTIKEIPEVA NECQ OE AVTIKEIMEVO

- EKTOC a11d opiopata og peBddoug avTiKEipeva
OTTOIAdNTTOTE KAAONG UTTOPOUV VA EUPAVIOTOUV
Kal wg TTedia Yiag KAGong
- ‘Eva avTikeipevo utropei va €xel p€oa Tou AAAa

QAVTIKEIMEVA.

I'elass person class car T TTTTTTTTT !
private String name; |! private int position = 0;
I private Person driver;
public Person(String name){ I!
this.name = name; 1 public Car(int position, Person driver) {
this.position = position;
this.driver = driver;

}

public String getName () { 1l }
return name; 1!
} I  public String toString() {
} 1 return driver.getName ()
___________________l: + " " + position;
I )
1}
P e e e e e e e e = = === ——— |
class MovingCarDriver
{

public static void main(String args[])

{

Car myCar = new Car(l, alice);

|
|
|
1
1
Person alice = new Person("Alice"); 1
|
System.out.println (myCar) ; :

1

1
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__________________ e e e
I class Person I|class Car

{ 1{

private String name; :I private int position = 0;
|!  private Person driver;
public Person (String name) { 1!

this.name = name;

}

public Car(int position, String name) {
this.position = position;
this.driver = new Person (name) ;
public String getName () { L
return name; 1!
} |! public String toString() {
} 1! return driver.getName ()
1 + " " 4+ position;

To avTikeipuevo dnuioupyeital
péoa aTov constructor

public static void main(String args[])

1
! 1
! |
! 1
1 { 1
! Car myCar = new Car(l, “Alice”); |
: System.out.println (myCar) ; :
! |
! 1
! 1

Kwdikag o€ TTOANG apxeia

- Otav €xoupe TTOANEG KAGOEIG BOAgUEl va TIG BAloupe

o€ DIOPOPETIKA apXeEia.

- To KGBe apxeio €xel To dvoua TNG KAAong

- 2Znueiwon: yia KAaon yévn tng o€ éva apxeio gival by default
public, padi pe GAAN givar by default private.

- 'Eva emmITAéov TTAEOVEKTNMA gival OTI UTTOPOUUE va
opiocouuEe Yo main ouvapTnon yia KdBe KAdon
gexwpIoTa
- BonBdel yia 1o testing Tou KWdIKa.

- Na va kdvoupe compile TTOANG apyeia pad:
* javac filel.java file2.java file3.java
- ] gyTTopoUpE va kavoupe compile 1o “Bacikd” apyeio
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KAAZEIXZ KAI
ANTIKEIMENA

Jtnv doknon autr Ba vlomotfioete pia kKAdon RandomVector n omoia Staxetpiletat
éva tuxaio Sldvuopa akepaiwv To Omolo Umopel va €xel omotodrmote peyebog. H
KAdon oog Ba mpénel va urtootnpilet Tig €€nA¢ Aettoupyieg:

O constructor tng KAdong Ba maipvel oav 6pLopa tnv Slaotacn tou Slavlopatog
(tov aplOud twv ocuvictwowv), kot Ba Sivel tuxaieg TIUEG o kAOe Sldotaon
petagu 1 kat 10.

Mwa pébobdo add n omoia maipvel cav Oplopa éva dMo Sidvuopa (éva
avTIKeipevo tumou Vector) kat, ebooov gival duvatov, to MPocBETEL 6TO aPOV
Stavuopa (MPooBETEL TIG TIMEG avA CUVLOTWOA) KoL amoBnKeEVEL TO AMOTEAECHUA
oto nopdv Sldvuoua.

Mua péBodo print, n omoia Ba TunWveL TG THEG TOu Staviopatog. M.y., ya éva
TpLodldotato SLavuopa Pe TWEG 2, 5, 4 Ba Turtwvel «( 2 54 )».

Anuioupynote Kal éva constructor o omoiog dev naipvel opiopata kot by default
Snuiovpyel tplodldotata Slavuouata.

Ma va tectdpete TNV KAAon cag Snuioupyeiote pia dAn kAdon VectorTest n omoia
Ba €xeL tn main kat Ba Snuoupyel Vo Slavioparta, Ba Tunwvel ta dVo Slavuopata,
UeTA Ba ta mMpocBétel Kal Ba Tumwvel To amotédecua tng mpocBeong. Emelta Ba
Snuoupynoete SUo Slavuouata 3 SLaoTACEWY, OOV £MioNg N KAGon cag Ba Tumwvel
ta 6Uo Slavuouata, PeTd Oa T MPOCcOETeL Kol Ba TUMWVEL TO ATMOTEAECHA TNG
npooBeong.

5/28/2014
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Mabnuarta atré 1o lab

Ti TTAnpoopia (dedouEva) BEAOUNE Va KPATAEI N
KAGon pag?

+ Tn didoTaon Tou dlavUouaTog
- Tig TIuéG TOU dIaVUCUATOG.

H mTAnpogopia (Ta dedopéva) TTou BEAoUUE va
KpaTdel n kKAdon Ba eival Ta media TG KAGong

- ‘Eva aképaio dimension yia Tn didoTaon Tou
dlavuouaTog

- ‘Eva mivaka akepaiwv values peyéBoug dimension ue TIG
TIMEG TOU OIAVUOUOTOG

{

}

{

}
}

{

public RandomVector (int dimension)

Random rndGen = new Random() ;

int values[] = new int[dimension];

for (int i=0; i < dimension; i++){
values[i] = l+rndGen.nextInt(10);

}

public void print()

System.out.println(“( “);
for (int i = 0; i < dimension; i ++){

System.out.println(values[i] + " “);

}
System.out.println(“)");

class VectorTest

public static void main(String[] args){
RandomVector v = new RandomVector(3) ;.-

v.print();

>waT6 r AdBog?

O1 petaBAnTég dimension
kai values dgv givai
OPIOMEVEG.

Ma va ptropei va Tig
BAémrel n uéBodog
toString (r) oToiadnTTOTE
GAAN pEBodOG) Ba TTPETTEN
va €ival OPITPEVEG WG

media NG KAGong
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class RandomVector
{

|
|
private int dimension=3; 1 ZNOTO?
private int values|[]; 1
|
public RandomVector (int dimension) 1
{ 1
Random rndGen = new Random() ; O constructor dev
int velues [1 =_ new :i.nt[d:i.mens:i.on] 8 Gp)(IK01T0|£i TQ 'ITE6iG TI‘IQ
for (int i=0; i < dimension; i++){ ,
values[i] = l+rndGen.nextInt(10); K)\(XOI']'; .
}
’ O1 peTaBAnTég dimension
public void print() Kal values Trou opidovral
{ péoa aTov constructor
System.out.println(“( “); P e .
for (int i = 0; i < dimension; i +4+){ gival TOTTIKEG PeTaBANTEG
System.out.println(values[i] + " “); Kal dev aAAGlouv TNV TIuN
) - j
System.out.println(“)"“); TWV TTESiwy.
}

class VectorTest Oﬁ\‘
{ ,—"/‘ L

public static void main(String[] args){

v.print();

RandomVector v = new RandomVegtor (3) ; P@ |

class RandomVector

{

|

|

|

private int dimension; 1
private int values|[]; 1
|

|

public RandomVector (int dimension)

{

}

public void print()

{

2woTo?

H dimensions

OPXIKOTTOIEITAI CWOTA.
Random rndGen = new Random() ; 1
this.dimension = dimension;
for (int i=0; i < dimension; i++) {
values[i] = l+rndGen.nextInt(10);
}

(:) Tivakag values 6pwg

1 Oxl.

1
Tq')v £XOUUE Opioel cWOTA

1 aAAG Bev Tou €XouplE
6:0'.)0€I Xwpo! Aev éxoupe
Tipoodlopioel To péEyeBog

| /

System.out.println(“( “);
for (int i = 0; i < dimension; i ++){
System.out.println(values[i] + " V),

} TOoU

System.out.println(“)"“);

| -
} 1 TN
} o
class VectorTest . \
{ N
public static void main(String[] args){ .-~
RandomVector v = new RandomVeqt;efB); 1
v.print() ; I
} \\‘ //," |
} I
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class RandomVector

private int dimension;
private int values][]

new int[dimension];
public RandomVector (int dimension)

{

Random rndGen new Random() ;
this.dimension = dimension;
for (int i=0; i < dimension; i++){
values[i] = l+rndGen.nextInt(10);
}
}

public void print()

System.out.println(“( “);
for (int i = 0; i < dimension; i ++){
System.out.println(values[i] + " “);

}

class VectorTest

public static void main(String[] args){
RandomVector v =
v.print();

class RandomVector
{

private int dimension;
private int values|[];

public RandomVector (int dimension)
{
Random rndGen = new Random() ;
values = new int[dimension];
for (int i=0; i < dimension; i++){
values[i] 1+rndGen.nextInt (10) ;
}

}
public void print()

System.out.println(“( “);
for (int i 0; i < dimension; i ++){
System.out.println(values[i] + " “);

}

class VectorTest

public static void main(String[] args){
RandomVector v =

new RandomVector (3);~
v.print();

new RandomVector(3)5,/'/
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1
: SWwoT6?
1

éupneeﬁe ot o1 swo)\ég\

lauTég Ba ekTEAEOTOUV

pIV aTTO TIG EVIOAEG TOU

iconstructor. Ekeivn Tn

bTiyun dev E€poupe Tn

didoTaan Tou

d1avUouaTOog Kal apa
OnuIoupyoUpE Eva
TTiVaKa undevikou

pey€Boug!

)

O Constructor 8a \
XIKOTTOINOEl CWOTA TOV
ivaka values, aAAd dev
; Ba aAAager To Tredio
1 dimension piag kai

)1pﬂ0|po110|£|’ TNV TOTTIKA
I

o I

[of

—=

MeTaBANTA j
N
H dimension edw
ava@épetal oTo TTEdIo Kal
EXEI TIUN PNOEV. )
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class RandomVector
{

private int dimension;
private int values|[];

public RandomVector (int dimension)

{
Random rndGen = new Random() ;
this.dimension = dimension;
values = new int[dimension];
for (int i=0; i < dimension; i++){

values[i] = l+rndGen.nextInt (10);

}

}

public void print()

{
System.out.println(“( “);
for (int i = 0; i < dimension; i ++){

System.out.println(values[i] + " “);

}

}

}

class VectorTest
{
public static void main(String[] args){
RandomVector v =
v.print();

class RandomVector
{

}

private int dimension;
private int values|[];

public RandomVector (int dimension)

{
Random rndGen = new Random() ;
this.dimension = dimension;
values = new int[dimension];
for (int i=0; i < dimension; i++){
values[i] = l+rndGen.nextInt(10);
}
}
public RandomVector ()
{
Random rndGen = new Random() ;
this.dimension = 3;
values = new int[dimension];
for (int i=0; i < dimension; i++){
values[i] = l+rndGen.nextInt(10) ;
}
}

class VectorTest

{

1

public static void main(String[] args){
RandomVector v = new RandomVector() ;
v.print() ;

}

>woTo?

MpwTta dnAwvoupe Ta
media péoa aTnv KAGon

Metd divoupe Ty oTn
d1a0TO0N KOl aPoU TTAEoV
&&poupe Tn didoTaan
OiVOUlE XWPo aTov
TTivoka TTou Ba KpaTdel
TIG TIMEG.

Twpa PTTopoUlE Kal va
KAVOUE Kal TNV

k. /tfup‘)\(monoinon /
AR

Default constructor kai n KAfan Tou
1

5/28/2014
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}

1
|
|
|
1
|
|
|
|
|
|
1
|
|
|
|
1
|
|
|
|
|
|
|
|
I{
|

1

|

|

|

class RandomVector
{

private int dimension = 3;

private int values[] = new int[dimension];

public RandomVector (int dimension)

{
Random rndGen = new Random() ;
this.dimension = dimension;
values = new int[dimension];

for (int i=0; i < dimension; i++){
values[i] = l+rndGen.nextInt(10);

}
}

public RandomVector ()
{

Random rndGen = new Random() ;

for (int i=0; i < dimension; i++){
values[i] = l+rndGen.nextInt(10);

}
}

class VectorTest

public static void main(String[] args) {

RandomVector v = new RandomVector () ;

v.print() ;

H apxikotroinaon Twv
ediwyv Ba yivel oTIg
default Tiuég
S/

O constructor pe 6pioya ]
Ba gava-opioel TNV
didoTaon kal Ba dwael
VEO XWPO YIA TOV TTiVOKA

O default constructor
opioua Ba KPATAGCE! T
default Tiuég

e
IS

Ox1 kal T6go KaAr uhoTroinon
1

| class RandomVector

'

: private int dimension;

1 private int values[];

1

1 public RandomVector (int dimension)
g

1 this.dimension = dimension;

: values = new int[dimension];
| fillvalues() ;

)

1

| public RandomVector ()

g

1 this.dimension = 3;

: values = new int[dimension];
I fillvValues () ;

)

1

I private void fillValues ()

I q

I Random rndGen = new Random() ;
: for (int i=0; i < dimension; i++){
| values[i] = l+rndGen.nextInt (10) ;
1 }

1}

1}

1

H diadikaoia Tou
YEUIOPATOG TOU TTiVOKQ
emavahauBaveral oe dUo

opiooupe pia BonBnTikn
p€BodO TTOU Ba TNV
uAoTrolgi kail Ba Tnv

MAeovekTApaTa:
» Kavel Tov KWOIKa TTI0
aTTAG Kal Katavonto

k opifeTal JOVO EKEI TTOU

TO XPEIOCOPOOTE.

MépN. MTmopouue Aoitrév va

KaAoUue aTov constructor

» To avrikeiyevo Random

N

)

5/28/2014
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]
EuBéAcIa peTaBANTWV

- H k&Be petaBAntn £xel epBéAcia péoa oto block

OTO OTT0iO opileTal.

« Tig petaBAnTéC-redia TNG KAGONG UTTOPOUV Va TIG
XPNOIMOTTOINCOUV OAEG O1 HEBODOI TNG KAGONG
+ O1 yeTaBAnTEG £x0ouv (wr 600 UTTAPXEI TO AVTIOTOIXO QVTIKEIMEVO

NG KAGonNg

- O1 yeTaBANTEC TTOU OpilovTal éoa o€ pia pEBodo
MTTOPOUV Va XpNoIUoTToINBouyv ovo péoa atn uebodo.
- O1 yetaBAnTéG Xavovtal 6tav Byoupe ammd Tn yébodo.

« O1I TTOpApPETPOI PIag ueBGOOU gival oav TOTTIKEC
PETABANTEC TNG MEBOOOU.

]
[Mapdadeyua

public RandomVector (int dimension)

{

this.dimension = dimension;

int values[] = new int[dimension];
values[i] = O;

1
1
1
1
1
1
for (int i=0; i < dimension; i++) {
1
1
1
1
1

O1 KOKKIVEG METABANTEG UTTAPYOUV
Uovo péoa oTo PTTAOK TNG pHEBGdoU
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]
[MTapAuETPOC

public RandomVector (int dimension)

! |
o !
1 this.dimension = dimension; :
: int values[] = new int[dimension];

I for (int i=0; i < dimension; i++){

1 values[i] = 0;

! |
: |

: public RandomVector (6pLopa)

1 {

: int dimension = <tipf oplopatog>
| this.dimension = dimension;

1 int values[] = new int[dimension];
1

1

1

1

1

1

for (int i=0; i < dimension; i++){
values[i] = O0;
}

public void add(RandomVector other) :
{ 1
if (this.dimension != other.dimension) { |
return; :

} 1

for (int i=0; i < dimension; i++) { :
this.values[i] += other.values[i]; \

1

1

1

1

—— = =y

133



i i Opiouo6g NG KAGONGg
KAGQOEIG KOl QVTIKEINEVA /o~ "\

dimension
values]]

RandomVector(int)
RandomVector()
print()
add(RandomVector othy

vectorl = new RandomVector() vector2 = new RandomVector()

/ RandomVector \ / RandomVector \

dimension =3 dimension =3

values ={1,7,3} values = {4,8,5}
RandomVector(int) RandomVector(int)
RandomVector() RgndomVector()
print() print()

{dd(RandomVector oth@ {dd(RandomVector Othy

i i Oplopodg NG KAAoNg
KAGOEIG KOl QVTIKEIMEVA /o "\

dimension
values|]

vectorl.add(vector2) RandomVector(int)
RandomVector()

print()
add(RandomVector othy

vector2 = new RandomVector()

vectorl = new RandomVector()

/ RandomVector \ / RandomVector \

dimension = 3 dimension = 3

values = {5,15,8} values = {4,8,5}
RandomVector(int) RandomVector(int)
RandomVector() RandomVector()
print() print()

{dd(RandomVector othy {dd(RandomVector othy

5/28/2014
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-1
H evtoAn exit

public RandomVector (int dimension)

{

if (dimension < 0){
System.out.println(“Illegal dimension”) ;
System.exit (-1) ;

this.dimension = dimension;
values = new int[dimension];

1

1

1

1

1

1

1

- }
1

1

1

: fillvalues() ;
1

1

]
[Mapadeypa ADT: 210iBa (Stack)

- H Z1oiBa gival yia cuAoyn
OEDOUEVWV N OTTOIA ETTITPETTEI Tlg

€€NG AeIToupyieg:
« push(element): TpooBETel éva véo pum ﬁo:-,
OTOIXEIO OTNV KOPU®I) TNG OoToIRag

« pop(): aaipei Kal ETTIOTPEQPEI TO
OTOIX€Ei0 TO OTT0i0 BpioKETAI OTNV
Kopu®n TnG oToifag.

< iIsEmpty(): eAéyxel av n oToia givai
adeia kal moTPEQE! true 1 false

-+ H Z10iBa uhotrolei TNV TTONITIKN
Last-In-First-Out (LIFO) oTn
ocIpA TTOU Jag divel Ta OTOIXEIQ

- XpAoiho o€ dIAPOPES EPAPUOYEG,

T.X., YIO TN OEOPEUCT PVAUNG OTNV
KAOn ouvaptTioewyv
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-1
YAotroinon

- @a uhoTToINCOoUUE PIa ZToiBa akepaiwv
XPNOIMOTTOIWVTAG éva Trivaka (ZToIa
OUYKEKPINEVNG XWPENTIKOTNTAG)

- Ti redia TTpETTEl VA Opicoupe?
+ Ti ueBddoug?

private int capacity;
private int size = 0;
private int[] elements;

public Stack(int capacity) {
this.capacity = capacity;
elements = new int[capacity];

}

. 1
. 1
. |
I |
. |
. |
. 1
| 1
I |
| public void push(int element) { 1
if (size == capacity) { 1
1 System.out.println("Cannot enter any more elements"); 1
| return;
| } !
1 elements[size] = element; I
1 size ++; 1
| ! !
1 blic int I
public int pop () { 1
1 if (size == 0){
1 System.out.println("No elements to pop"); I
1 return -1; I
| L !
size -- ; 1
| return elements[size]; 1
: |
I |
. |
. |
. 1
| 1

}

public boolean isEmpty () {
return (size == 0);
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Epapuoyeg

- YTTOAGYI0€ TNV duadIKr HoP®H VOGS aKEPAIOU.

- YTToAoyioTe Tnv ouvapTtnon:
f(x) = 2f(x—1) + 2x + 1, f(0) = 1,

yia x=5

|class Binary

I{
1

public static void main(String[] args)

{

Stack myStack = new Stack(100) ;
int number = 1973;

while (number > 0) {
myStack.push (number%2) ;
number = number/2;

}

while (!myStack.isEmpty()) {

System.out.print (myStack.pop()) ;

5/28/2014
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Etrektaoeig

Mw¢ Ba opicoupe TNV pEBodO equals?
Mw¢ Ba opicoupe TN pEBodO toString?

MaBrjuata atrd To EpyaoThPIo

Otav n ekpwvnon oag ¢nTael va PTIALETE Pia uEBodo
TTOU TTaipVvEl oav OpIoHA Pia KAAon TToU £XOUE
opioel, autd onuaivel 0TI BEAoUPE oav OpICUA TO
QVTIKEIMEVO TNG KAGONG.

+ 2T0 epyaoTrpIo N HEBOSOG deposit ETTpeTTE va TTAPEI oav
épiopa pia etmitayr], dnAadn éva avTikeiyevo TNG KAGong
Check.

+ OXI 10 6vopua kai To 1000

MNa va diaBdacoupe Ta Tedia TOU AVTIKEIMEVOU
XPNOIMOTTOIOUWE TIG PeBOBOUC TTpOCaons (accessor
methods)

+ 270 TTaPAdeIyua pag TIg HeBOdoug getName kal getAmount.
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- 000000
H uéBodoc deposit

[
1public boolean deposit(Check depositCheck) {

if (this.name.equals (depositCheck.getName())) {
this.amount += depositCheck.getAmount() ;

}

1
1
1
1
1
1
return true; 1
1
1
return false; :

1

1

ANADOOPEZ
2 TOIBA KAl 2QPOZ
ANTIKEIMENA Q% OPIZMATA
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ANADOPEX

new

O1mrwg €idapue yia va dnUIoUpyHoOoUE Eva
QVTIKEIMEVO XPEIACETAI VO KOAECOUUE TN New.

- MNa Tov TTivaKka itTape 011 €101 OivOUUE XWPO OTOV
TTiVaKA Kol OEOUEUOUE TNV ATTAITOUUEVN JVAMN.

T akpiBw¢ oupPaivel 0Tav KAAOUUE TNV hew?
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]
H pvrjun Tou UTTOAOYIOTN

H kUpia pvriun (main memory) Tou

UTTOAOYIOTH KpaTdel Ta dcdopeva (Kal TIG » ”
EVTOAEC) VIO TNV EKTEAEDT TWV ML COIAT)
TTPOYPANUATWY. MvAENg MvAENg

- H pvAun gival TpoowpIvy, Ta SSopEva 0000 ‘a’
xavovTtal 6tav oAoKANPwOEi To TTPOYpauua.

. , , . 0001 ‘b’
H pviun givar xwpiopévn o€ bytes (8 hits)
- O XWPOG TToU XPEIGZETAI VIO EVA XOPAKTAPA 0010 c
ASCII. 0011 o
To kGO byte €xel pia dieuBuvan, Ye TNV
OTTOiO UTTOPOUE VA TTPOCTTEAGCOUE TN 0100 ‘e’
OUYKEKPIMEVN BEan uvARNG 0101 e
- Random Access Memory (RAM)
- Y& 32-bit ouoTAuaTa pia SilBuvon eival 32 0110 ‘g
bits, o€ 64-bit cuaTApaTta pia dieuBuvan eivai "
64 bits. 0111 h

ATtToBrikeuon PETaRANTWYV
H kUpia pvAun (main memory) Tou
UTTOAOYIOTI) KPOTAEI TIG HETORANTES EVOG . .
Mia JETABANTA UTTOPE VO aTTAITED XWPO Mvnung Mvnung
TEPIOOOTEPO aTro 1 byte. 0000
. Elx ol yeTaBAnTéG TUTTOU double xpeidlovTal 8
ytes.

0001

+ H petaBAnTA T6TE OTTOBNKEUETAI OE CUVEXOUEVT

bytes otn pvAun. 0010
H 6¢on pvrung (81e0Buvon) Tng petaBAnTrg 0011
Bewpeital To TTpwTO byte atrd TO OTTOI0 8.5
§£K|vas| n amoBrikeuan Tou TNG JETAaRANTAG. 0100

g;o r]]'rc(p(xésmm( Jag n geTaBANTA BpiokeTal aTn 0101

-+ Av &€poupe Tnv apyn kai To pEyeBog TNG

METABANTAG pTTOpPOUNE Va Tn O10BACOUE. 0110
Apa pia 6£an pvung atroteAgitTal atrd pia 0111

dielBuvaon kail To péyebog.
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]
ATT00rKEUON METORBANTWYV TTPWTAPXIKOU

TUTTOU
[Ma TG JETABANTEG TTPWTOPYIKOU int x = 5;
TuTtTou (char, int, double,...) int y = 3;

EEPOUE €K TWV TrpOTepwv TO

XPEIA(OUAOTE. pvAUNg pVAENG

OT1av 0 YETaYAWTTIOTAS Ol TN * I
OnAwarn piag HETaBANTAG 0001
TTPWTAPXIKOU TUTTOU OECTUEUEI 0010 2
MIa B€on PVARNG QvTiOTOIXOU
HEYEBOUG .
+ H dnAwon piog petaBAntg y 0100
OUCI0O0TIKA divel €va OVOHG o€ I.Jid 0101
Béon pvipng 3
+ Zuxvd Aéue n BEon pvAung x yia 0110
METABANTA X. 0111

ATTO0NKEUON QVTIKEIMEVWV

Ma Ta avTiKeiyeva dev EEPOUPE TTAVTA €K TWV
TTPOTEPWYV TO YEYEDOG TNG PVAUNG TTOU Ba TTPETTEN va
OEOUEUCOULIE.

! Str:l.ng s; // Ogev epoupe To pEyeBog Tou S ]
“ab”; // 10 s £xel pEyeBOG 2 XapaKTPES :
“abe”; [/ T0 S éxel YéyeBog 3 XapaAKTrPES |

Mapouoiwg av dnAwooupue
int[] A;
MOG AE€l OTI €XOUPE £va TTiVAKA ATTO AKEPAIOUG AAAG OEv
MOG Aéel TTGo0 peyAAoG Ba gival auTdg O TTiVAKAG.

A new int[2];
A new int[3];
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ATTO0NKEUON AVTIKEIMEVWV

- O1 B€0€IG PvAuNG Twv
QVTIKEIJEVWV KPATAVE PIA
01eUBuvOon OTO XWPO GTOV OTT0I0
a1TOONKEUETAI TO QVTIKEIMEVO

- H d1e0Buvaon autn AéyeTai
avagopd.

- O1 ava@opég gival TTapOUOIEG PE
TOUG OcikTeC O AANEG YAWOOEG
TTPOYPAMMATIOMOU WE TN dlagopd
OTI n Java dgv Jog agrvel va
TTEIPAEOUE TIG DIEUBUVOEIG.

- Epeig xpnoiyotroioupe pévo tn
METABANTA TOU avTIKEINEVOU, OXI TO
TIEPIEXOMEVO TNG

- To dereferencing 1o kdvel n Java
autouara.

S

String s = “ab”;

uvnpng pvipng

0000 0100
0001

0010

0011

0100

0101 b
0110

0111

[Mapdadeypa - TTIVAKEC

int[] A;
A = new int[2];
A = new int[3];

uvApng uvApng

0000
0001
0010
0011
0100
0101
0110
0111
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-1
[MTapadelypa - TTIVAKEG

int[] A; HVipNg HVAHNG
A = new int[2]; A 0000 null
A = new int[3];

H deopeupévn AEEn

OnNUAaivel pia
(Oev deixvel TTouBevd)

[Mapdadeypa - TTIVAKEC

int[] A; pvipNg uvAung

A = new int[2]; A 0000 0011

A = new int[3]; 0001
0010

0011
0100
0101
0110
0111

0
0
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[MTapadelypa - TTIVAKEG

uvnpng pvipng

int[] A;
A = new int[2]; A 0000 0101
A = new int[3]; 0001

0010

0011

0100

0101

0110
0111

O O o

AVTIKEiNEVA KAAOEWV

- T yiveTal e T QVTIKEIPEVA KAQAOEWYV TTOU OPICAE
EMEIG?
- Mapadeiypa: H kAaon Person (ToyClass atré 10

BIBAi0).
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ublic class Person

-~y

private String name;
private int number;

public Person (String initName, int initNumber) {
name = initName;
number = initNumber;

}

public void set (String newName, int newNumber) {
name = newName;
number = newNumber;

}

public String toString( ) {
return (name + " " + number);

[Mapdadeyua

Person varP = new Person(“Bob”, 1);

HVARNG HVARNG
varP 0000 0010

0001

0010

0011 “Bob”
0100

0101 1
0110

0111
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AvaBETEIC HETACU QVTIKEINEVWIV

MVAUNG MvAUNG

160 TUTIOE TO TrApaKATe) TROYpaya? 0000

0001
0010
P — — — = e m — — e —m — —m e m === 1 0011
| Person varPl = new Person(“Bob”, 1); 1
:Person varP2; : 0100
:varP2 = varPl; : 0101
| varP2.set (“Ann”,2) ; 1
1 . . 0110
 System.out.println(varPl) ; .
1 1 0111

AvaBOETEIC HETACU QVTIKEINEVWV

uvApng uvApng

varPl 0000 0010
0001
0010
0011 “Bob”
| Person varPl = new Person(“Bob”, 1);  ; 0100
:Person varP2; : 0101 1
:varP2 = varPl; : 0110
| varP2.set (“Ann”,2) ; 1
| 0111
1

:System.out.println(varPl);
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AvaBETEIC HETACU QVTIKEINEVWIV

pvApng pvApng

: System.out.println(varPl) ;

varPl 0000 0010
varP2 0001 null
0010
0011 “Bob”
| Person varPl = new Person(“Bob”, 1); i 0100
: Person varP2; : 0101 1
:varP2 = varPl; : 0110
| varP2.set (“Ann”,2) ; 1
1 0111
1

AvaBOETEIC HETACU QVTIKEINEVWV

uvApng uvApng

varPl 0000 0010
varP2 0001 0010
0010 (_I_
0011 uBobu
| Person varPl = new Person(“Bob”, 1); 0100
:Person varP2; : 0101 1
: varP2 = varPl; : 0110
| varP2.set (“Ann”,2) ; 1
| 0111
1

: System.out.println(varPl) ;
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AvVOB£OEIC NETACU QVTIKEINEVWIV

UVAPNG UVAPNG

:System.out.println(varPl);

varPl 0000 0010
varP2 0001 0010
0010 : |
0011 “Ann”
| Person varPl = new Person(“Bob”, 1); i 0100
:Person varP2; : 0101 2
:varPZ = varPl; : 0110
| varP2.set (“Ann”,2) ; 1
1 0111
1

AvaBOETEIC HETACU QVTIKEINEVWV

pvApng pvApng

0000 0010
0001 0010
0010 . |
0011 uAnnu
| Person varPl = new Person(“Bob”, 1); 0100
:Person varP2; : 0101 2
:VarP2 = varPl; : 0110
| varP2.set (“Ann”,2) ; 1
| 0111
1

:System.out.println(varPl);
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Equals

‘Exoupe TTEl OTI OTAV EAEYXOUME 100TNTA HETAGU
QVTIKEIMEVWV (TT.X., Strings) TTPETTEI va YiveTal
MEOW TNG NEBODOU equals kal Ol ME T

H oulAtnon ue TIC ava@opEG €EnyEi yIaTi N
oUYKpIon JE == O€ OOUAEUEI

H ouykplion pE == ouyKpivel av dUO avapopEg
gival idIEC Kal OxI av Ta TrEPIEXOUEVO TV BECEWV
MVAMNG OTIC OTTOIEG DEIXVOUV Ol avaPopES ival
idla.

AVTIKEINEVO WC TTAPANETPOI

Ortav mepvape mapapéTpoug o€ pia uEBodo 1o
Tépaoua yivetal ravra oia Tipng (call-by-value)
« AnAadn atTAd TTEpVAPE Ta TTEPIEXOUEVA TNG BE0NG UVARNG TNG
OUYKEKPINEVNG METARBANTAG.
+ Mo geTaBAnTEQ TTpWTaPYIKOU TUTTOU, AAAQYEG OTNV TIMA TNG
TTapap€TpoU dev aAAGCOUV TNV PETABANTH TTOU TrEpdoape oav
opioua.

Ti yivetal dpwg av n TTapAPETPOGS gival Eva

QVTIKEIYUEVO?

« Ta epiexopeva TG BEong PvAUNG MIAg METABANTHG-
QVTIKEIYEVO Eival PIa avagopd.

« Av péoa otnv PEBodOo aAAGEOUV Ta TTEPIEXOMUEVA TOU
avTIKEINEVOU (EKET TTou Oeixvel N ava@opd) TOTE aAAGLEl Kal N
METOBANTA-QVTIKEIUEVO TTOU TTEPACALE.
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- ]
[Mapadeyua

'public class ClassParameterDemo

|
{ 1
public static void main(String[] args) 1

{ 1
Person aPerson = new Person(“Mr. White", 1); 1
System.out.println(aPerson) ; 1

Person anotherperson = new Person(“Heisnberg", 2); 1
System.out.println( 1

"Now we call copier with aPerson as argument."); 1
anotherPerson.copier (aPerson) ; 1
System.out.println(aPerson) ; 1

|

|

! Heisenberg 2.
private String name;

private int number;

|

|

|

! public void copier (Person other) {
1 other.name = name;

: other.number = number;
|

|

=

AigevBuvon Mepiexopevo
uvApENg pviApng
aPerson 0010 0200
anotherPerson 0011 0300
0100

Person aPerson = new
Person (“Mr. White", 1);

1
|
Person anotherPerson = new 1 0200 “Mr. White”
Person (“Heisenberg", 2); 1 .
|

1
—————————————————————— 0300 “Heisenberg”
2
0110
0111
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MvApng MvAuNg

aPerson 0010 0200
anotherPerson 0011 0300
other 0100 0200
Panotherperson.copier (aberson) ;i |
__________________ 0200 “Mr. White”
;-public class Person -: 1
{
1 i i . : ”
R retvivi ol : 0300 “Heisenberg
|
1 public void copier (Person other) : 2
P ] | 0110
" o:er.n::\;e = name u!;b I
other.n r = ni er;
o 1 0111
! 1
|

L other = aPerson

pvApnNg pviApng

aPerson 0010 0200
anotherPerson 0011 0300
other 0100 0200
VanotherPerson.copier (aPerson) ; |
__________________ 0200 “Heisenberg”
;—public class Person -: 2
{
1 . : i « . »
R redisi el : 0300 Heisenberg
|
1 public void copier (Person other) : 2
Pt . | 0110
' Stner namber = menber |
other.n r = ni H
! } 1 0111
! 1
! 1

5/28/2014

152



5/28/2014

2 TOIBA KAI ZQPOZ

Alaxeipion yvnung ato 1o JVM

H pvAun xwpiletal o€ dUO TUAPATA
- Tn oToiPa (stack) TTou xpnoiPoTToIEiTAl VIO VA KPATAE!

TTANPOQOPIa yIa TIG TOTTIKEG PETARANTEC KAOE
peBOBOou/block.

- To cwpd (heap) TTOU XPNOIKOTTOIEITAI VIO VO BECUEUOUNE
MVAMN YIA TA QVTIKEIJEVA

Stack
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]
Stack

- Kabe @opd 1mou KaAgital yia péBodog, dnuioupyeital
éva «1TAaiolo» (frame) yia Tnv u€Bodo oTn oToiBa
« Anuioupyeital £évag Xwpeog PvrKng TTou atmoBnkeUel TIg

TTAPOUETPOUG KAl TIG TOTTIKEG METARBANTESG TNG MEBOSOU.

< Av n péBodog KaAéoel pia GAAN puéBodo Ba
dnuioupynBei éva véo TTAaiolo kal Ba ToTToBeTNOEI
(push) oTnv Kopu@r TNG oToIRaC.

- Otav Byoupe atrd Tnv uEBodO TO TTACICIO aaipeiTal
(pop) atrd TNV KOPUPH TNG OTOIRAG Kal ETTIOTPEPOUE
oTnV TTPoNyouuevn PEBodO

- 2Tn Baon tTng oToipag cival n yéBodog main.

]
[Mapdadeyua

public void methodl () {
int x = 10;
method2 (x) ;

}

method1

5/28/2014
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[Mapdadeiyua

public void methodl () {
int x = 10;
method2 (x) ;

}

public void method2 (int b) {
boolean x = true;
method3 () ;

}

method?2

10

true

method1

[Mapdadeiyua

public void methodl () {
int x = 10;
method2 (x) ;

}

public void method2 (int b) {
boolean x = true;
method3 () ;

}

public void method3 ()
{..}

method3

method2
10

true

method1
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[Mapadeypa

public void methodl () {
int x = 10;
method2 (x) ;
method3 () ;

}

method1

[Mapdadeiyua

public void methodl () {

int x = 10;

method2 (x) ;

method3 ()
} method?2

. . . 10

public void method2 (int b) {

boolean x = (b==10); true
} o method1
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[Mapadeyua

public void methodl () {
int x = 10;
method2 (x) ;

}

public void method3 ()
{..}

method3

method1

Heap

- O1av yéoa o€ pia uEBodO dnuioupyouuE Eva
QVTIKEIJEVO UE TNV New yivovTal Ta GRS

- 0710 TTAdiolo (frame) TNG uebddou (0Tn oToIRA) UTTAPXEI
MIa TOTTIKA JETOBANTA TTOU KPATAEI THV ava@opd OTO

QVTIKEIMEVO

« H KAAon TNG new deopeUel Ywpo PvARNG OTo Cwpod
(heap) yia va kpatioel Ta TTEdia TOU AVTIKEIYEVOU.

« H avagopd deixvel otn B£on Pvung TTou OECUEUTNKE.
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I—Iapdéslvua public void method3 ()

{

Person x = new Person(“bob”,61)

}

method3

method2

name

10 number

[Mapdadeiyua

Ortav emoTpépoupe atTd TNV PEB0dO
method3 n avagopd TTPOG TO AVTIKEIMEVO
Person TTavel va UTTApxEl.

method2

Av dgv UTTAPYOUV AAAEG aVOPOPEG OTO
avTikeipevo TOTE 0 garbage collector
atrodeoeUEl TN UVAMN TOU QVTIKEINEVOU
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[Mapadeyua

{

public static

Person pl = new Person(“Bob",
Person p2 = new Person(“Ann",
p2.copier (pl) ;

System.out.println(pl) ;

ECENICN TOU TTPOYPANMATOC

void main(String[] args)

1);
2);

| name Bob
number 1
main
R name Ann
pl 0x0010 "I number 2
p2 0x0020
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- ]
ECENICN TOU TTPOYPANMATOC

pP2.copier (pl) ;

Il public void copier( Person other) {
other.name = this.name;
other.number = this.number;

copier | o :
other 0x0010 name Bob
this 0x0020 number 1
main -I name Ann
pl 0x0010 number 2
P2 0x0020

]
ECENICN TOU TTPOYPANMATOC

P2.copier(pl) ;

Ilpublic void copier( Person other) {
other.name = this.name;
other.number = this.number;

copier - :
other 0x0010 L5 name Ann
this 0x0020 1 number 2
main _| .| name Ann
pl 0x0010 — number 2
P2 0x0020
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ECENICN TOU TTPOYPANMATOC

-1
Mia GAAN uAotToinon TG copier

public void copier( Person other) ({
other = this;

ublic class ClassParameterDemo

~ '

{

public static

Person pl
Person p2

void main(String[] args)

new Person(“Bob", 1);
new Person(“Ann", 2);

p2.copier(pl);
System.out.println(pl) ;

name Ann
> number 2
main name Ann
pl 0x0010 |—> number 2
p2 0x0020

H main Tuttwvel “Ann 27
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]
ECENCN TOU TTPOYPAUMATOC

P2 .copier (pl) ; : ;u_b;.i_c_‘;og-g ::;p_i;r_( “Person _o;}:e;:)_ _{ K

1 other = this;

copier
other 0x0010 L5 name Bob
this 0x0020 1 > number 1
main —‘ .| name Ann

pl 0Xx0010 |—> number 2

P2 0x0020

]
E¢EAIGN TOU TTPOYPAUUATOG

1
jpublic void copier( Person other) {
1 other = this;

P2.copier(pl) ;

copier
other 0x0020 name Bob
this 0x0020 number 1
main —‘ 3| name Ann
pl 0x0010 — number 2
P2 0x0020

162



5/28/2014

- ]
ECENICN TOU TTPOYPANMATOC

H main Tuttwvel “Bob 17

name Bob
> number 1
main name Ann
pl 0x0010 |—> number 2
p2 0x0020

- ]
Mia akoun uAotroinon Tng copier

N R
| public void copier( Person other) {

1 other = new Person(this.name, this.number);

ublic class ClassParameterDemo

~ '

public static void main(String[] args)

1

1

1

1

1

: Person pl new Person(“Bob", 1);
1 Person p2 new Person(“Ann", 2);
1

1

1

1

1

1

p2.copier(pl);
System.out.println(pl) ;
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- ]
ECENICN TOU TTPOYPANMATOC

|pub11c void copier( Person other) ({

p2.copier (pl); | other = new Person(this.name, this.number);
Iy |
v e oo )
copier
h
other i L—> name Bob
el 0x0020 > number 1
main —‘ 5| hame Ann
pl 0x0010 |—> number 2
p2 0x0020

]
ECENICN TOU TTPOYPANMATOC

publlc void copier( Person other) ({

P2.copier (pl) ; : other = new Person(this.name, this.number) ;
[ !
name Ann
- —
copier number 2
th
other 0x0030 name Bob
this 0x0020 number 1
main name Ann
pl 0x0010 number 2
p2 0x0020
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- ]
ECENICN TOU TTPOYPANMATOC

H main Tuttwvel “Bob 17

name Bob

> number 1

main name Ann

pl 0x0010 |—> number 2
p2 0x0020

AMO Eva TTapadEIyua

:public class StringParameterDemo

1{
! public static void main (String[] args)
{
String s = “Bob"“;
changeString(s) ;
System.out.println(s) ;
}

{
System.out.println (param) ;
param = param + “ + Ann”;
System.out.println (param) ;

1
|
|
|
|
|
|
|
|
|
: public static void changeString(String param)
|
|
|
|
1
|
|
|
1
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ECENICN TOU TTPOYPANMATOC

main

s 0x0010

“Bob”

A\ 4

]
ECENICN TOU TTPOYPANMATOC

copier

param | 0x0010

public static void changeString(Strir
{
System.out.println(param) ;
param = param + “ + Ann”;
System.out.println(param) ;

main

s | ox0010

AAZ

A:Esc)t)ﬂ
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ECENIEN TOU TTPOYPAUMATOC

1
public static void changeString(Strir
{

1

1

: System.out.println(param) ;
1 param = param + “ + Ann”;
: System.out.println(param) ;
1

1

e o o o e e e e e e e e e e e e e e e = ==

o o e

| param | 0X0020 ! “Bob + Ann’

main

y

| s | 0x0010 > “Bob”

Kttt
———
ANADOPEZ, EIMNIZTPODH

ANADOOPQN, BAOEIA KAI
PHXAANTIPADA
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AVTIKEIMEVA WC TTAPAPETPOI

- Otav mepvaue TTapapéTpoug o€ pia uéBodo 1o
TTépaoua yivetal Tavra oia Tipng (call-by-value)
« AnAadn atrAd TTepVAE Ta TTEpIEXOUEVA TNG BEONG UVARNG TNG
OUYKEKPIMEVNG METARANTAG.
+ Mo yeTaBAnTéC TpwTapyIKOU TUTTOU, AAAQYEG GTNV TIMA TNG
TTapap€Tpou dev aAAGCoUV TNV PETABANTH TTOU Trepdoape oav
oépioua.

- Ti yivetal Owg av n TTapAPETPOG ival Eva
QVTIKEINEVO?
« Ta mepiexopeva TG BEoNg UVAUNG pIog HETABANTAG-
QVTIKEIPMEVO €ival PIa avagopd.
« Av péoa otnv PEBodO aAAGEoUV Ta TTEPIEXOUEVA TOU

QVTIKEIUEVOU (EKET TTOU BEIXVEI N avapopA) TOTE aAAGEl Kal n
METOBANTH-QVTIKEIUEVO TTOU TTEPACALE.

{
public static void main (String[] args){
int[] array = {1,2,3};
int x = 5;

increment (array) ;

for (int i = 0; i < array.length; i ++){
System.out.print (array[i] + " ")

}

System.out.println("");

increment (x) ;
System.out.println("x: " + x); Tl ea TU-n-u')o-al?
} 1

public static void increment(int[] array) {
for (int i = 0; i < array.length; i ++){
array[i] ++;
System.out.print (array[i] + " ")
}
System.out.println("");
}

public static void increment (int x)
{

x ++ ;

System.out.println("x: " + Xx);
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[M€paocua TTOPAPETPWV

v

main

array

0x0010

5

[MEpaoua TTAPAPETPWV

increment (array)

public static void increment(int[] array) {
for (int i = 0; i < array.length; i ++){
array[i] ++;
System.out.print(array[i] + " ")
}
System.out.println("") ;

increment

array

0x0010 |

main

array

0x0010

vv

5
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[M€paocua TTOPAPETPWV

increment (array)

public static void increment(int[] array) {
for (int i = 0; i < array.length; i ++){
array[i] ++;
System.out.print (array[i] + " ")
}
System.out.println("");

increment
array 0x0010 {-—l
> 2
main 3
4
array 0x0010
X 5

[MEpaoua TTAPAPETPWV

> 2
main 3
4
array 0x0010
X 5

5/28/2014
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[M€paocua TTOPAPETPWV

public static void increment (int x) {
X ++;
System.out.println(“x: “ + x);

increment (x)

[ ——

increment
x 5
main
array 0x0010
x 5

[MEpaoua TTAPAPETPWV

public static void increment(int x){
X ++;
System.out.println(“x: “ + x);

increment (x)

increment
x 6
main
array 0x0010
x 5,
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[M€paocua TTOPAPETPWV

> 2
main 3
4
array 0x0010
X 5

o - - - -
1

class ClassWithStrings

1 {
String s = "abc";

public void changeObject (ClassWithStrings other) {
String local = new String("local") ;
other.s = local;
local = "new";
s = local;

}

public String toString() {
return s;

}

}

class StringTest
{
public static void main(String[] args) {
ClassWithStrings objl = new ClassWithStrings();
ClassWithStrings obj2 = new ClassWithStrings();
obj2.changeObject (objl) ;
System.out.println (objl) ;

|
|
|
|
|
|
|
1
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
1
1 System.out.println (obj2) ;
|

|
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ECENICN TOU TTPOYPANMATOC

obj2.changeObject (objl) ;

____44 s

| ox0050

changeObject
other 0x0010
local null
this 0x0020
main
objl 0x0010
obj2 0x0020

| ox0050

L

ECENICN TOU TTPOYPANMATOC

local = new String(“local”);

“local”

— s

| ox0050

changeObject
other 0x0010
local 0x0055
this 0x0020
main
objl 0x0010
obj2 0x0020

| ox0050

L
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ECENICN TOU TTPOYPANMATOC

other.s = local;

“local”

—>| s | oxoo55 |

changeObject
other 0x0010
local 0x0055
this 0x0020
main
objl 0x0010
obj2 0x0020

|—>| s | 0x0050 }—|

ECENICN TOU TTPOYPANMATOC

local = “new”;

. o]

—>| s | oxo0s5 |

changeObject
other 0x0010
local 0x0055
this 0x0020
main
objl 0x0010
obj2 0x0020

,—>| s | 0x0050 }—‘
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ECENICN TOU TTPOYPANMATOC

s = local;

. fnew|

—>| s | oxo0s5 |

changeObject
other 0x0010
local 0x0055
this 0x0020
main
objl 0x0010
obj2 0x0020

|—>| s | 0x0050

ECENICN TOU TTPOYPANMATOC

main

EmoTtpépovtag amd tnv changeObject

System.out.println(objl) ;
System.out.println(obj2) ;

“local”

—> s | oxo055 |

objl

0x0010

obj2

0x0020

,—>| s | 0x0050
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Equals

‘Exoupe TTEl OTI OTAV EAEYXOUME 100TNTA HETAGU
QVTIKEIMEVWV (TT.X., Strings) TTPETTEI va YiveTal
MEOW TNG NEBODOU equals kal Ol JE To ==

H oulAtnon ue TIC ava@opEG €EnyEi yIaTi N
oUYKpIon JE == O€ OOUAEUEI

H ouykplion pE == ouyKpivel av dUO avapopEg
gival idIEC Kal OxI av Ta TrEPIEXOUEVO TV BECEWV
MVAMNG OTIC OTTOIEG DEIXVOUV Ol avaPopES ival

id1a.

[Mapdadeyua

T1 Ba TUTTWOEI O TTAPAKATW KWOIKAG?

|
1 Person
, Person

| System.
:System.
:System.
1System.
:System.
| System.

one = new Person(“Alice”, 1);
new Person(“Alice”,1);

two
three = two;

out.println (one
out.println (two
out.println (one

out.println (one.
out.println (two.
out.println (one.

== two) ;

== three);
== three);
equals(two)); | true
equals (three)) ; | true
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E¢nynon

| name Alice
| number 1
one 0x0010 name Alice
two 0x0020 i’ number 1
three 0x0020

H avdBeon String otaBepdg £xel

—————————————————————— aTToTEAECUA TNV dnuIoupyia evog intern
string oT1o oT1roio &eixvouv 6Aa Ta strings
String s = "abc"; oTa oTroia avaTifeTal n oTabepd.

public void changeObject (ClassWithStrings other) {
if (this.s == other.s){
System.out.println("Same") ;
lelse {

System.out.println(“Different");
H avdBeon String otaBepdg

}

String local = new String("local");

other.s = local; gival dIOPOPETIKA aTTé TN
local = “local"; dnuIoupyia avTIKEIUEVOU HE
s = local; nUIoupy M M

|

1

1

|

|

|

|

1

|

|

|

|

1

|

1 if (this.s == other.s){

1 System.out.println("Same") ; 1
. }else { H o1aBepd dnuioupyei
1
1
|
|
|
|
1
|
|
|
|
1
|
|

) System.out.println(“Different"); éVG VéO intern String

class StringTest2

|
public static void main(String[] args){ 1
ClassWithStrings objl = new ClassWithStrings(); 1
ClassWithStrings obj2 = new ClassWithStrings(); 1
obj2.changeObject (objl) ; 1

|

|
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ECENICN TOU TTPOYPANMATOC

To pwrto if TUTTWVEI “Same”

changeObject
other 0x0010
local null
this 0x0020
main
objl 0x0010
obj2 0x0020

Intern string.
— s 0X0050
|—>| s 0X0050

ECENICN TOU TTPOYPANMATOC

To deutepo if TuTTwVEl “Different”

|Str1ng local = new Strlng("local"),
LF)ther s = local;

—> s | oxo055 |

changeObject
other 0x0010
local 0x0055
this 0x0020
ain
objl 0x0010
obj2 0x0020

,—>| s | 0x0050 }—‘
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ECENICN TOU TTPOYPANMATOC

To deutepo if TuTtwvel “Different”

[mm - -
| local = “local”; |

I's = local;
L o o o o o o o o - - — I

changeObject _
other 0x0010 \-

Tocal 0x0075 |

this 0x0020 —> s | oxo055 |
main

objl 0x0010 |—>| s | oxo075

obj2 0x0020

ublic class Person

~'g

private String name;
private int number;

public Person(String initName, int initNumber) {
name = initName;

number = initNumber;

}

public void set(String newName, int newNumber) {
name = newName;
number = newNumber;

public String toString( ){
return (name + " " + number) ;

}

public void copier( Person other) {
other = new Person(this.name, this.number) ;

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 }
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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- ]
[Mapadeyua

publlc void copier( Person other) ({ |
other = new Person (this.name, this.number);:
1
1

ublic class ClassParameterDemo

~ '

public static void main(String[] args)

1
1
1
1
1
: Person pl = new Person(“Bob", 1);
1 Person p2 = new Person(“Ann", 2);
1 p2.copier(pl);
: System.out.println(pl) ;
1
1
1

|pub11c void copier( Person other) ({ :
P2.copier(pl) ; : other = new Person(this.name, this.number); |
I

.. .
copier
other 0x0010 L5 name Bob
this 0x0020 number 1
main —‘ N name Ann
pl 0x0010 ,—> number 2
P2 0x0020
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- ]
ECENICN TOU TTPOYPANMATOC

p2.copier(pl); | other = new Person(this.name, this.number);
1}
_________________________ o
name Ann
- —
copier number 2
th
other 0x0030 name Bob
el 0x0020 > number 1
main —‘ .| name Ann
pl 0x0010 |—> number 2
p2 0x0020

]
ECENICN TOU TTPOYPANMATOC

H main tuttwvel “Bob 1”7

name Bob
number 1
main name Ann
pl 0x0010 ,—> number 2
p2 0x0020
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-1
ANy TTAPANETPWV

270 TTPOYPAUMA TTOU €idae n véa TIPN Tou other yaveTal
OTav EMOTPEPOUNE ATTO TNV CUVAPTNON Kal N pl
TTOPAMEVEI APETARANTN.

AUTO yIOTi TO TTEPOACUA TWV TTOPAPETPWY YIVETAI KOTA TIN,
Kal n yeTaBAntn other givar rotmikr. OTi aAAayr kdvouue
otnV TIFNA TNG Ba éxel epBEAEIa pdvo YEoa oTNV copier.

- To v€O QVTIKEIYEVO TTOU ONUIOUPYACANE GTNV TTEPITITWON auTh Ba
Xa0ei dua euyoupe atmod Tn EBodo epoOaoV dev UTTAPXEI KATTOIN
avagopd o€ auTo.

H aAAayry otnv T1un TNG other gival dla@opeTikr aTd Tnv

aAAayn oTa TrepiExOpeva TnNG d1EUBuvoNng OTNV OTToIx
oeixvel n other

+ O1 aA\ayég oTa TrepieXOPEVa aAAG{OUV TOV XWPO UVAKNG OTO Cwpo
(heap). O1 aAAayEg eTTNPEGCOUV OAEG TIG AVAPOPES OTO AVTIKEIUEVO.

EToTpOo®r) avTIKEIUEVWV

‘Eva avTikeiyevo TTou dNUIoUPYoUUE PEoa o€ Jia
MEBODOO PTTOPOUE Va TO dIATNPIOOUME KAl META TO
TEAOG TNG MEBODOU AV KPATHOOUUE LI OvVOpOopa
o€ auTo.

‘Evag 1pO1T0G va yivel auTo gival av n péEBodog
ETTIOTPEPEI TO AVTIKEIMEVO (dNAAdN TNV avagopd
O€ QUTO) TTOU dNUIOUPYAOANE
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ublic class Person

~'g

private String name;
private int number;

public Person(String initName, int initNumber) {
name = initName;

number = initNumber;

}

public void set(String newName, int newNumber) {
name = newName;
number = newNumber;

public String toString( ){
return (name + " " + number) ;

}

public Person copier () {
Person newPerson = new Person(this.name,this.number) ;

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 }
1
1
1
1
1
1
1
1
1 return newPerson;
1

1

1

1

1

public class ClassParameterDemo

'

|

public static void main(String[] args)

{
Person pl = new Person(“Bob", 1);
Person p2 = new Person(“Ann", 2);
Pl = p2.copier();
System.out.println(pl) ;

r
|
1
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
1
|
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ECENICN TOU TTPOYPANMATOC

name Bob
> number 1
main name Ann
pl 0x0010 |—> number 2
p2 0x0020

]
ECENICN TOU TTPOYPANMATOC

e  — ———————
|public Person copier() { !

1 Person newPerson = new Person(this.name, this.number) ;
return newPerson;

e o o e o e mm mm e e e e e e e e e e mm mm Em Em mm mm e e e e e e e e =

Pl = p2.copier();

copier
newPerson null name Bob
this 0x0020 > number 1
main —‘ | name Ann

pl 0x0010 ,—> number 2

P2 0x0020

5/28/2014
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ECENICN TOU TTPOYPANMATOC

Il public Person copier() {
Person newPerson = new Person(this.name, this.number) ;
1 return newPerson;

Pl = p2.copier():

name Ann
copier number 2
newPerson 0x0030 name Bob
this 0x0020 1 > number 1
main —‘ | name Ann

pl 0x0010 I—) number 2

P2 0x0020

]
ECENICN TOU TTPOYPANMATOC

[me == ======= ST T ST T T T T T T T T T T T T s s s s e e 1
|public Person copier() {
1 Person newPerson = new Person(this.name, this.number) ;

| return newPerson;

1}
Pl = p2.copier();
> name Ann
number 2
name Bob
number 1
main name Ann

pl 0x0030 ,—> number 2
P2 0x0020 H main Tumver “Ann 27
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ECENICN TOU TTPOYPANMATOC

o
|public Person copier() { !

1

! Person newPerson = new Person(this.name, this.number) ;

1

I return newPerson; :
1

e o e e e e e e e e e e e e e mm mm Em Em mm mm e e e e e e e e

Pl = p2.copier();

> name Ann
number 2
AN /
name / Bob
numbg/ \ 1
/ -
main name Ann

pl 0x0030 I—) number 2

p2 0x0020 ; ; 7
To TTPONYOUUEVO QVTIKEIUEVO ATTODETUEUETAI

-1
Anuioupyia avtiypagwyv

H péBodog copier OTTwG TNV opicapE TIpIV
OnMIoUpPYEi £va Kalvouplo QVTIKEIMEVO TTOU €ival
QVTIyPO@O QUTOU TTOU €KAVE TNV KAAON.

2TNV TTEPITITWON YOG TO AVTIKEIMEVO EXEI HOVO
TTedia TTOU Eival TTPWTAPXIKOU TUTTOU 1} KN
METOAAGEINO avTIKEIPEVA. TEVIKA Eva QVTIKEIUEVO
MTTOPEI va €x€l wg TTedia AAAa avTIKEipeva
(dnAadn ava@opg).

2TNV TTEPITITWON AUTH N dnuioupyia avTypdagpou
Ba TTPETTEl va yiveTal e TTOAU TTpocoxn)!

5/28/2014

186



5/28/2014

private int[] position; ‘Eva 6xnua TTou KIVEITal O€ TTOAAEG BIOOTACEIG
private int dim; !
public Car(int d){

dim = d;

position = new int[d];

}

public void move () {
for (int i=0; i < dim; i++){
position[i] ++;

public String toString(){
String output = "";
for (int i=0; i < dim; i++){
output = output + position[i] + " ";
}

return output;

public static void main(String args[]) {
Car carl = new Car(2);
carl.move() ;
System.out.println(carl);

public void main()
{

Car carl = new Car(2)

1
1
1 1
1 dim = d; 1
: position = new int[dim];:
1 1

dim

position

main
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ublic void main()

~ '

Car carl = new Car(2)

1
1
1 1
1 dim = d; 1
: position = new int[dim];:
1 1

dim

position

main

public void main()
{

{

1

1 1

1 |
Car carl = new Car(2) 1 dim = d; 1
1 |
1 1
1 1

position = new int[dim];

dim

position

main

5/28/2014
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lass Car

private int[] position; H copy dnuioupyei kai emoTpEPel éva véo Car

private int dim;

-~ 0

public Car(int d){
dim = d;
position = new int[d];

}

public void move () {
for (int i=0; i < dim; i++){
position[i] ++;

|

|

|

|

|

|

|

1

|

|

|

|

|

| public Car copy () {
1 Car newCar = new Car(this.dim);
1 newCar.position = this.position;
1 return newCar;
|

|

|

|

|

|

1

|

|

|

|

1

|

|

1

}

public String toString(){
String output = "";
for (int i=0; i < dim; i++){
output = output + position[i] + " ";
}
return output;

}

public static void main(String args[]) {
Car carl = new Car(2);
carl.move () ;
Car car2 = carl.copy();

car2.move() ; Ti Ba TUTTWOEI N Mmain?

System.out.println(carl); 1

Pnxa Avrtiypaga

- H copy OTtwg TNV £XOUNE OpioEl dNUIOUPYEI Eva
PNXO aVTIVPO®MO TOU AVTIKEIMEVOU

« AvTIYPAQEIl TIG aVOQOPES OTA AVTIKEIMEVA Kal OxI TA
TTEPIEXOPEVA TWV QVTIKEINEVWV

A 4

carl 0x0010

dim 2
position 0x0200 —|_)
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]
Pnxa Avtiypaga

- H copy O1Twg TNV £xouue opioel dnuioupyei Eva
PNXO aVTIVPO®MO TOU AVTIKEIMEVOU

« AvTiypd@el TIG ava@OopEC OTA AVTIKEIMEVA Kal OxI Ta
TTEPIEXOUEVA TWV AVTIKEIYEVWV

carl 0x0010 > dim 2 |—)

car2 0x0020 position 0x0200 ' \1
R dim 2

car2 = Carl.copy() pOSition 0x0200

]
Pnxa Avtiypaga

- H copy OTtwg TNV £XOUNE OpioEl dNUIOUPYEI Eva
PNXO aVTIVPO®MO TOU AVTIKEIMEVOU

« AvTIYPAQEIl TIG aVOQOPES OTA AVTIKEIMEVA Kal OxI TA
TTEPIEXOPEVA TWV QVTIKEINEVWV

carl 0x0010 > dim 2

car2 0x0020 position | 0x0200 - ;?
dim 2

car2.move() position | 0x0200

Metakiveital kai To carl aAAd auTd dev gival eMOUUNTO.

5/28/2014
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Babu avriypago

- Tig TIepIocdTEPEG POPEG BEAOUNE va KAvoupe Eva Babu avTiypapo Tou

QAVTIKEINEVOU, OTTOU Yia KABE avTIKEIMEVO H€Ta OTO avTiypago deCUEUOUNE VEQ

pvrun
ipublic Car copyO(
: Car newCar = new Car (this.dim) ;
1 for (int i=0; i<dim; i++) {
1 newCar.position[i] = this.position[i];
1
}
: return newCar;
1}
L e e e e e e e e e e e e e e e e e e e e e e e e e e =
carl 0x0010 > dim 2
car2 0x0020 position 0x0200
R dim 2
car2 = carl.copy() position 0x0300

BaBu avriypago

- To BaBu avriypao Tou carl gival TTAéov Eva
avecApPTNTO AVTIKEIUEVO.

carl 0x0010 > dim 2

car?2 0x0020 position 0x0200
_| N dim 2

car2.move() ] position 0x0300

N
[

5/28/2014
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EM>XTPO®H ANADOPQON
BAOEIA KAl PHXA ANTIITPADA —
COPY CONSTRUCTORS

I class Person

1 {

private String name;

public Person(String name) {
this.name = name;

}

public String getName () {

return name;

-~

public static void main(String args[])

]
1

1

1

1

1

1 Person alice = new Person("Alice");
1

1

1

1

1

1

{
Person bob;
System.out.println(alice.getName()) ;
System.out.println(alice.getName () .length()) ;
}
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Dereferencing

alice

0x0010

‘Eva avTiKeiyevo atTobnkeUeTal oav Pia ETABANTH

n oTToia KPATAEl hIa Ova@OPd N OTToIa «BEIXVEI»
oTtnv 8é0n PvAPNG TToU aTTOBNKEUEI TO AVTIKEIPEVO.

H amé-avagopotroinon (dereferencing) yiverai
OUOCIOOTIKG péow Tou “.” TO OTTOi0 uTTOPOUE VA
OKe@TOUPE oav va akoAouBei Ta BeAdkia oTo
TTAPAKATW OXAUA

Alice
—> name | 0x0055

bob

null

Dereferencing

alice

0x0010

‘Eva avTiKeiuevo atroBnkeUeTal Gav PIa JETARANTA
N OTToia KPATAEI PIa OvVO@OPC N OTToia «DEIXVEI»
oTtnv 8€0n PvAPNG TTou aTTOBNKEUEI TO AVTIKEIPEVO.

H amé-avagopotroinon (dereferencing) yiverai
OUCIOOTIKA JEOoW TOU “.” TO OTTOI0 UTTOPOUNE Va
oKe@TOUUE oav va akoAouBei Ta BeAdkia oTo
TTOPAKATW OXAMA

Alice
—>| name 0x0055

bob

null
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Dereferencing

alice

0x0010

‘Eva avTiKeiyevo atTobnkeUeTal oav Pia ETABANTH

n oTToia KPATAEl hIa Ova@OPd N OTToIa «BEIXVEI»
oTtnv 8é0n PvAPNG TToU aTTOBNKEUEI TO AVTIKEIPEVO.

H amé-avagopotroinon (dereferencing) yiverai
OUOCIOOTIKG péow Tou “.” TO OTTOi0 uTTOPOUE VA
OKe@TOUPE oav va akoAouBei Ta BeAdkia oTo
TTAPAKATW OXAUA

—>| name | 0x0055 }—l =

bob

null

Dereferencing

alice

0x0010

‘Eva avTiKeiuevo atroBnkeUeTal Gav PIa JETARANTA
N OTToia KPATAEI PIa OvVO@OPC N OTToia «DEIXVEI»
oTtnv 8€0n PvAPNG TTou aTTOBNKEUEI TO AVTIKEIPEVO.

H amé-avagopotroinon (dereferencing) yiverai
OUCIOOTIKA JEOoW TOU “.” TO OTTOI0 UTTOPOUNE Va
oKe@TOUUE oav va akoAouBei Ta BeAdkia oTo
TTOPAKATW OXAMA

—>| name 0x0055 }—,

bob

null

:bob.getName():
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|l 21aes Porson T TTTTT - 1" Hass Car __~TTTTTTTETsTmETm T 1
| class Car

private String name; | private int position = 0;
|!  private Person driver;
public Person (String name) { 1!
this.name = name; public Car(int position, Person driver) {
this.position = position;
this.driver = driver;

}

public String getName () { L
return name; 1!
} |! public Person getDriver () {

} il return driver;

| class MovingCarDriverl

I {

I public static void main(String args[])

oy

: Person alice = new Person("Alice");

| Car myCar = new Car(l, alice);

1 System.out.println (myCar.getDriver () .getName()) ;
1
1

)
1
|
|
1
|
|
|
|
|
|
|
1
1
|
|
|
1
|
|
1
|
|
|
|
|
|
|
1
1
|
|
|
1
|
[

TNV TTEPITITWON AUTA £XOUME £Va QVTIKEIUEVO
Méoa o€ éva GANO avTIKEiEVO.

H péBodog getDriver() eTTIOTPEQEl QVTIKEIPIEVO
Person

‘Exoupe aAuaidwTn Tpdofacn o€ avagopEg

—>| name | “Alice” |

alice 0x0010 T
myCar 0x0020

| driver 0x0010
position 1

v
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Dereferencing

alice

0x0010

TNV TTEPITITWOTN AUTA £XOUME £VA AVTIKEIUEVO
péoa o€ éva AAAO QVTIKEIPEVO.
H péBodog getDriver() eTTIOTPEQEl QVTIKEIPIEVO

Person

‘Exoupe aAucidwTh TTpOcacn og ava@opEg

______________________________

—>| name | “Alice” |

myCar

0x0020

T

Dereferencing

alice

0x0010

\ 4

driver

0x0010

position

1

TNV TTEPITITWON AUTA £XOUME £Va QVTIKEIUEVO
Méoa o€ éva GANO avTIKEiEVO.
H péBodog getDriver() eTTIOTPEQEl QVTIKEIPIEVO

Person

‘Exoupe aAuaidwTn Tpdofacn o€ avagopEg

______________________________

myCar

0x0020

v

driver

0x0010

position

1

5/28/2014
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|l 21aes Porson T TTTTT - 1" Hass Car __~TTTTTTTETsTmETm T 1
| class Car

private String name; | private int position = 0;

|!  private Person driver;

public Person (String name) { 1!

this.name = name; public Car(int position, String name) {
this.position = position;
this.driver = new Person (name) ;

public String getName () { L
return name; 1!
} I! public String getDriverName () {
} il return driver.getName() ;
(L
___________________ 1
1}
|
o o
class MovingCarDriver2
{

public static void main(String args[])
{

Car myCar = new Car(l, “Alice”);
System.out.println (myCar.getDriverName ()) ;

AVTIKEINEVA JECOA OE QVTIKEIUNEVA

TNV TTEPITITWON TO AVTIKEIUEVO Person
dnuioupyeital yéoa aTo avtikeipevo Car

Agv éxoupe TTpooBacn og autd ekTOG TR Car.

name “Alice”

driver 0x0010
position 1

myCar 0x0020
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- 000000
2 XEOEIC METACU KAACEWVY

270 TTAPADEIYHA A EXOUUE OUO DIOPOPETIKES

KAGoeig (Person, Driver) ol otroieg cuoxeTiCovral

METACU TOUG HE DIAPOPETIKOUG TPOTTOUG.

MTTOpEi VO UTTAPXOUV TTOAAEG DIAPOPETIKES

OXEOEIC METALU KAQOEWV.

- 2TNV TTEPITITWON YAG, N Jia KAGoN opileTal
XPNOIUOTTOIWVTAG AVTIKEIMEVA TNG AAANG

AuUTOU TOU €idoug TN oxéon TNV AEPE oxEon
ouvbeong

« MepIkéG @opég TNV Eexwpiloupe o€ oxéon ouvBeong
(composition) kail cuvaBpoiong (aggregation).

2XETEIC KAAOEWV

Otav £xoupe KAQOEIC TTOU £X0UV QVTIKEIJEVA OAAWV
KAGoewV €va BEUA TTOU TTPOKUTITEI €ival TTOTE Kal TToU 6a
YiveTal n dnpioupyia Twv aVTIKEIUEVWY KAl TTOTE N
KATOOTPO®H TOUG

- Mo onuavtiké og yAwooeg TTou dev £xouv garbage collector.

.x., Ta avTikEiyeva TUTTOU Person oT1o TTapdadelypa
MovingCarDriver2 dnuioupyouvtal péoa oTnv KAdon Car,
KAl KATaoTpEPovTal JEoa oTnyv Car, 1) av TO QVTIKEIPUEVO
Car KaTaoTpagEi.

Ta avTikeipeva T0TTOU Person 1rou XpnaigoTrolouvral atnv
MovingCarDriverl dnuioupyouvTal EKTOG TNG KAAONG Kal
MTTOPEI VO UTTAPYXOUV a@OU KaTaoTpa®ei N KAGon.

2UXVA 01 OXEOEIG TOU DEUTEPOU TUTTOU AEyovTal OXETEIG
ouvabpolong, EVW TOU TTPWTOU OXECEIG oUVOEONC.
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ETToTpOo®r QVTIKEINEVWV

‘Eva avTikeiyevo TTou dNUIoUPYoUUE PEoa o€ Jia

MEBOOO PTTOPOUNE Va TO dIATNPIOOUME KAl META TO

TEAOG TNG HEBODOOU AV KPATHNOOUHE LI OvVOQOopa

o€ auTo.

‘Evag 1pd1T0G va yivel auTo gival av n péEBodog
ETTIOTPEPEI TO AVTIKEIMEVO (ONAAdA TV avapopd

O€ QUTO) TTOU dNUIoUPYAOANE

lass Date

~ 0

private int day = 1;

private int month = 1;

private int year = 2014;

private String[] monthStrings = {"Jan", "Feb", "Mar", "Apr",
"Jul", "Aug", "Sep", "Oct",

public Date(int day, int month, int year) {

if (day <= 0 || day > 31 || month <= 0 || month >12 ){
return;

}

this.day = day;

this.month = month;

this.year = year;

public String toString() {
return day + " " + monthNames[month-1] + " " + year;

class DateExample
{

public static void main(String args[]) {
Date today = new Date(3,4,2014);
System.out.println (today) ;

H kAdon Date

", "Jun",
", "Dec"};

} MTTOPW VO TO KAvWw?

|
|
|
|
|
|
|
|
|
1
|
|
|
|
1
| }
|
|
|
|
|
|
|
|
|
1
|
|
|
|
1

O¢éAw n KAGoN va PTTopEi va pou
EMOTPEPEI YIA VEA NUEPOMNVIa
) aAAd éva xpovo petd. MNwg

5/28/2014
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H kAdon Date

-~ 0

lass Date

private int day = 1;

private int month = 1;

private int year = 2014;

private String[] monthStrings = {"Jan", "Feb", "Mar", "Apr",
"Jul", "Aug", "Sep", "Oct",

public Date(int day, int month, int year) {
if (day <= 0 || day > 31 || month <= 0 || month >12 ) {
return;
}
this.day = day; this.month = month; this.year = year;
}

public String toString() {
return day + " " + monthNames[month-1] + " " + year;

}

"May",
"Nov",

"Jun",
"Dec"};

public Date nextYear() {

H kA&on nextYear()

Date nextYearDate = new Date(day,month,year+l) ; SWIUTpéQJSI éva véo

return nextYearDate;

avTikeiyevo Date pe Tnv
nuepopnvia éva Xpovo PETA.

lass DateExample

public static void main(String args[]) {

Date today = new Date(3,4,2014); System.out.println(today) ;

Date todayNextYear = today.nextYear(); System.out.println(todayNextYear);

H kAdon Date

-~ 0

class DateExample

lass Date

private int day =

private int month 1;

private int year = 2014;

private String[] monthStrings = {"Jan", "Feb", "Mar", "Apr",
"Jul", "Aug", "Sep", "Oct",

public Date(int day, int month, int year){
if (day <= 0 || day > 31 || month <= 0 || month >12 ) {
return;
}
this.day = day; this.month = month; this.year = year;
}

public String toString() {
return day + " " + monthNames[month-1] + " " + year;

}

"May",
"Nov",

"Jun",
"Dec"};

public Date nextYear() {
return new Date(day,month,year+l) ;

Mrtropoupe va eTTICTPEYOUUE TO
QVTIKEIYEVO TTOU dnUIoUPYOUUE
} KOTEUBEIQV WG ETTIOTPEPOUEVN

TINA (TTapopoiwG Kal wg OPITUT
o€ uéBodo)

public static void main(String args[]) {

Date today = new Date(3,4,2014); System.out.println(today)

Date todayNextYear = today.nextYear(); System.out.println(todayNextYear);

Ti yivetal av n nuepounvia gival 29/2?
|

5/28/2014
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{ H kAdon Date

private int day = 1;

private int month = 1;

private int year = 2014;

private String[] monthStrings = {"Jan", "Feb", "Mar", "Apr", "May", "Jun",

"Jul", "Aug", "Sep", "Oct", "Nov", "Dec"};

if (day <= 0 || day > 31 || month <= 0 || month >12 ){
return;
}
this.day = day; this.month = month; this.year = year;
}

1
|
|
|
1
1
|
public Date(int day, int month, int year){ 1
|
|
1
1
public String toString(){ return day + " " + monthNames[month-1] + " " + year; } :

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1 public Date nextYear () { ) ; ) )
1 if (day == 29 && month == 2){ H mipA null: Mia kevr) avagopd.
: H Tiur| pTropei va

1 xpnoipotroin®ei gav pia default
1 TIUN, 1 oav évdeign AdBoug

| (OTNV TTEPITITWON QUTH OTI eV
1 UTTOPOUNE VO dNUIOUPYHCGOULE
: TO QVTIKEIUEVO)

1

1

1

1

1

1

1

return null;
}

return new Date (day,month,year+l) ;

class DateExample

public static void main(String args[]){
Date today = new Date(3,4,2014); System.out.println{
Date todayNextYear = today.nextYear();
if ( todayNextYear !'= null) {
System.out.println (todayNextYear) ;

} Ti yiveTal av n nuepounvia eivar 29/2?
|

ublic class Person

~'g

private String name;
private int number;

public Person(String initName, int initNumber) {
name = initName;

number = initNumber;

}

public void set(String newName, int newNumber) {
name = newName;
number = newNumber;

public String toString( ){
return (name + " " + number) ;

}

public Person copier () {
Person newPerson = new Person (this.name,this.number) ;
return newPerson;

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 }
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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{

]
ECENICN TOU TTPOYPANMATOC

Person pl
Person p2

public static

void main(String[] args)

new Person (“Bob",
new Person (“Ann",

Pl = p2.copier();

System.out.println(pl) ;

main

pl

0x0010

1);
2);

P2

0x0020

name Bob
number 1

name Ann
2

|_> number

5/28/2014
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ECENICN TOU TTPOYPANMATOC

public Person copier() {

1 Person newPerson = new Person(this.name, this.number)

| return newPerson;

Pl = p2.copier();

pl 0x0010 I—)

P2 0x0020

]
ECENICN TOU TTPOYPANMATOC

I public Person copier() {

| return newPerson;

copier
newPerson null name Bob
this 0x0020 5 > number 1
main —‘ | name Ann
number 2

Person newPerson = new Person(this.name, this.number) ;

o
Pl = p2.copier():
name Ann
copier number 2
newPerson 0x0030 name Bob
this 0x0020 1 > number 1
main —‘ | name Ann
pl 0x0010 l_; number 2
p2 0x0020

5/28/2014
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- ]
ECENICN TOU TTPOYPANMATOC

[me == ======= ST T T T T T T T T T T T T T T T T s s e e 1
|public Person copier() {
1 Person newPerson = new Person(this.name, this.number) ;

| return newPerson;

Pl = p2.copier();

> name Ann
number 2
name Bob
number 1
main name Ann

pl 0x0030 |—> number 2
p2 0x0020 H main TuTIGver “Ann 2"

]
ECENICN TOU TTPOYPANMATOC

[me == ======= ST T ST T T T T T T T T T T T T s s s s e e 1
|public Person copier() {
1 Person newPerson = new Person(this.name, this.number) ;

| return newPerson;

Pl = p2.copier();

>| name Ann
number 2
AN /

name /Bob
numbg/\l
7

name Ann

pl 0x0030 ,—> number 2
e o To TIPONYOUHEVO GVTIKEEVO GTTOBEOHEvETal

main
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]
Anuioupyia avTiypagwv

H péBodog copier OTTWG TNV opicaue TIpIv
dnMIoUpYEi £va Kalvouplo aVTIKEIMEVO TTOU €ival
avTiypa@o auTtou TToU €KAvVE TNV KARoN.

2TNV TTEPITITWON YOG TO AVTIKEIMEVO EXEI HOVO
TTedia TTOU Eival TTPWTOPXIKOU TUTTOU 1} UN
METOAAGEIUO avTIKEIPEVA. TEVIKA Eva QVTIKEINEVO
MTTOPEI va €€l w¢ TTedia AAAa avTIKeipeva
(dnAadn ava@opEg).

2TNV TTEPITITWON AUTA N dnuIoupyia avTypagou
Ba TTpETTEl va yiveTal e TTOAU TTpoooxr)!

lass Car

private int[] position; H copy dnuioupyei kai eToTpEPEl Eva véo Car

private int dim;

-~ 0

public Car(int d){
dim = d;
position = new int[d];

public void move () {
for (int i=0; i < dim; i++){
position[i] ++;

1

1

|

|

|

1

1

1

|

|

1

1

1

1 public Car copy () {
1 Car newCar = new Car (this.dim);
1 newCar.position = this.position;
1 return newCar;
1 }

1 public String toString(){
1 String output = "

1 for (int i=0; i < dim; i++){

1 output = output + position[i] + " ";
1 }

| return output;

|

|

1

1

1

|

|

1

}

public static void main(String args[]) {
Car carl = new Car(2);
carl.move () ;
Car car2 = carl.copy();

car2.move () ; Ti Ba TUTTWOEI N Mmain?
System.out.println(carl); 1
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]
Pnxa Avtiypaga

- H copy O1Twg TNV £xouue opioel dnuioupyei Eva
PNXO aVTIVPO®MO TOU AVTIKEIMEVOU

« AvTiypd@el TIG ava@OopEC OTA AVTIKEIMEVA Kal OxI Ta
TTEPIEXOUEVA TWV AVTIKEIYEVWV

A 4

carl 0x0010

dim 2 |—>
position 0x0200

]
Pnxa Avtiypaga

- H copy OTtwg TNV £XOUNE OpioEl dNUIOUPYEI Eva
PNXO aVTIVPO®MO TOU AVTIKEIMEVOU

« AvTIYPAQEIl TIG aVOQOPES OTA AVTIKEIMEVA Kal OxI TA
TTEPIEXOPEVA TWV QVTIKEINEVWV

A 4

carl 0x0010
car2 0x0020

dim 2 |—>
position 0x0200

dim 2
position 0x0200

car2 = carl.copy()

5/28/2014
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Pnxa Avtiypaga

- H copy O1Twg TNV £xouue opioel dnuioupyei Eva

PNYO avTiypa@o TOU QVTIKEIMEVOU

« AvTiypd@el TIG ava@OopEC OTA AVTIKEIMEVA Kal OxI Ta

TIEPIEXOHUEVA TWV AVTIKEIPEVWV

dim 2

A 4

carl 0x0010

position 0x0200

]

car2 0x0020

dim 2

car2.move() position 0x0200

MeTakiveital kai To carl aAAd auTd dev gival emOUUNTO.

BaBu avriypago

+ Tig TepIoaOTEPEG POPES BEAOUE Va KAVOUNE éva 3aBU avTiypago Tou

QVTIKEIPEVOU, OTTOU YIa KABE QVTIKEIJEVO PETA OTO AVTiypa®o dECUEUOUNE VEQ

pvrun
|public Car copyO(
! Car newCar = new Car (this.dim);
1 for (int i=0; i<dim; i++) {
1 newCar.position[i] = this.position[i];
1
}
1
1 return newCar;
I}
L e e e e e e e e e e e e e e e e e e e e e e e e e =
carl 0x0010 > dim 2
car2 0x0020 position 0x0200
dim 2
car2 = carl.copy() position | 0x0300
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]
Babu avriypago

- To BaBu avriypao Tou carl gival TTAéov Eva
avecApTNTO AVTIKEIYEVO.

carl 0x0010 > dim 2 _,_>
car2 0x0020 position 0x0200

_| dim 2
car2.move() o position 0x0300 _|_)

H peTakivnon Tou car2 dev enpeddel To carl

]
[Mapadeiyuara

- T yivetal av €xoupde €va constructor TTou TTaipVel
OpIoMa €va TTivaka?
*public Car (int[] position)

- Av o TTivakag aAAGgel péoa otnv main 8a aAAdEer kai
OTO QVTIKEIPEVO.

- Tryivetal av o1o pnXo avTiypagpo KAVOUNE TOV
mivaka null?

+ 2€ OAa Ta pnxa avtiypaga Ba yivel kal ekei null o
TTivakag.

208



5/28/2014

Copy Constructor

‘Evag Constructor 1Tou Traipvel oav Opioua éva
QVTIKEIMEVO TOU idIOU TUTTOU Kal dNUIOUPYEI Eva
avTiypago

s public Car (Car other)

O copy constructor €xel dU0 AEITOUPYiEG:

- Acopevel TN MVAMN YIA TO AVTIKEIMEVO

< AVTIYPA®EI TIG TINEG TOU QVTIKEIMEVOU-0OPIOUATOG.
Mavra TTPETTEl va dnuioupyoue éva Fabu
QVTIVPO®MO TOU AVTIKEIMEVOU

Copy Constructor yia Tnv Car

|

|
1 |
A |
: this.dim = other.dim; :
| position = new int[this.dim]; :
: for (int i = 0; i < this.dim; i ++){ :
: this.position[i] = other.position[i]; :
1
1 } :
X .
1} Anuioupyei BaBU avtiypapo
ORI 22121 (0210 11 [ G e e i M (e TS IS |

KAnon:

Car carl = new Car(2);
Car car2 = new Car(carl);
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PwAiaouévoc Copy Constructor

Av pia KAGon €xel Tredia avTIKeEipeva aTTO dia AAAnN
KAGon, TOTE OTAV KAAOUUE TOV COpy constructor Ba
TIPETTEI VO €XOUME OpPICEl copy constructor kai yia
TIG KAAOEIG TWV AVTIKEIMEVWV-TTEDIWV.

[Mapdadeyua

~ g

ublic class CarDriver

private int position;

private Person driver;

public CarDriver (CarDriver other) {
this.position = other.position;

driver = new Person (other.driver) ;

5/28/2014
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ublic class Person

~rg

private String name;
private int number;

public Person(String initName, int initNumber) {
name = initName;number = initNumber;

}

public Person(Person other) {
this.name = other.name;
this.number = other.number;
}

public void set(String newName, int newNumber) {
name = newName;
number = newNumber;

}

public String toString( ){
return (name + " " + number);

}

public boolean equals (Person other) {

return (this.name.equals (other.name) && this.number == other.number;

Ipublic class CarDriver

{

private int position;
private Person driver;

public CarDriver (CarDriver other) {
this.position = other.position;
driver = new Person(other.driver) ;

public boolean equals (CarDriver other) {
return this.driver.equals (other.driver)
&& this.position == other.position;

5/28/2014
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1
PwMiaouévn toString()

:public class CarDriver

{
private int position;
private Person driver;

public CarDriver (CarDriver other) {
this.position = other.position;
driver = new Person (other.driver);

return this.driver.equals (other.driver)
&& this.position == other.position;

}

public String toString() {

1

1

1

1

1

1

1

1

1

1

1

: public boolean equals (CarDriver other) {
1

1

1

1

1

1

1 return driver + “ “ + position;
1
1
1

[Tivakeg atro avTIKEIPEVA

O1rwg opioupe TTIVAKEG ATTO TTPWTAPXIKOUG
TUTTOUG UTTOPOUE VA OPICOUNE KAl TTIVOKEG ATTO
QVTIKEIJEVA

- Person[] array = new Person[3];

- OpiCel éva TTivaka Pe Tpia avTikeipeva TUTTOU Person

- OuoI00TIKG £va TTIVAKA JE OVAQOPEC.

Ortav opifoupe £va TTivaka aTrd avTIKEIJEVA
TIPETTEI VA EINAOCTE TTPOCEKTIKOI VO OEOUEUOUNE
OwaoTA TN MVAMN.
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[Mapadeyua

Person|[] array;

array null

- H evtoAn autry 6a dnuioupyAoEl Jia JETABANTH YE
TO dvoua array n orroia KATToIa OTIYUA B deiy Vel
o€ éva TTivaka e Person. MNa tnv wpa givail null.

]
[Mapdadeyua

Person|[] array;
array = new Person[2];

array 0x0010 null

\ 4

null

- H evioAn new Ba deoueuoel dUo BECEIG vAUNG OTO
heap yia va kpatioouv dUo avagpopEg TUTToU Person.
Eg@ooov dev £xoupue dnUIOUPYNOEl TIG ETAPRANTES
aKOuN, autég Ba gival null.

5/28/2014
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- ]
[Mapadeyua

Person[] array;
array = new Person[2];
array[0] = new Person(“alice”, 1);

alice
0x0200 —|_> 1

null

A 4

array 0x0010

- H véa evioAr] new Ba decpeloel Xwpo yia éva Person.
Anpioupyeital TO AVTIKEIPEVO KAl N avagopd
aTroBnkKevETAI OTNV TTPWTN B€0N TOU TTivaKa array.

]
[Mapdadeyua

Person|[] array;

array = new Person[2];

array[0] = new Person(“alice”, 1);
array[l] = new Person(“bob”, 1);

alice
0x0200 —,_> 1
0x0300
| bob

\ 4

array 0x0010

- H véa evtoAr] new Ba deopeloel Xwpo yia AAAo Eva
Person. Anuioupyeital To avTIKEIPEVO Kal N avagopd
atrobnkeveTal oTnV deUTEPN BEON TOU TTivaKa array.
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[Tivakeg aTrd Trivakeg

- O1 81001G0TATO! TTIVAKEG £iVAIl OUCIAOTIKA TTIVOKEG
atrd avTIKEiyeva, OTTOU TA AVTIKEIMEVA €ival TTAAI
TTIVOKEG

- I.x., €101 deopevoUE TTivaka akepaiwy 10 x 10

int[] [] array;

array = new int[10][];

for (int i=0; i<10; i++) {
array[i] = new int[10];

[Tivakeg aTTO TTiVAKES

- Mtropei 0 d1001G0TATOG PAG TTiVAKAG vVa gival
QOUMMETPOGC.
- M.x., €101 opifoupe Eva dlaywvio TTivaka.

int[] [] array;

array = new int[10][];

for (int i=0; i<10; i++){
array[i] = new int[i+l];
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2YNOEZH ANTIKEIMENQN:
ANTIKEIMENA MEZA 2E
ANTIKEIMENA

:T:fasE Person 77 Jelass car T T TTTTTA 1
{ 1
I  private String name; : { 1
1 ' private int position = 0; 1
I  public Person(String name) { 1 private Person driver; 1
| this.name = name; I |
1
" } | public Car(int position, Person driver) { :
I public String getName () { : this.position = position; 1
| return name; I this.driver = driver; 1
I} |
1 Il |
I public void setName (String name) : 1
I { i public Person getDriver () { 1
: ) this.name = name; i return driver; 1
1
1} : } |
1 I—} ——————————————————————— -
L——------------------ ————————————————— -

class MovingCarDriver3 1

{
public static void main(String args[]) { _

|

|

|

|

1 Person alice = new Person("Alice 1");

1 Car myCar = new Car(l, alice);

1 alice.setName (“Alice 2”);

1 System.out.println (myCar.getDriver () .getName()) ;
1 alice = new Person(“Alice 3”);

1 System.out.println (myCar.getDriver () .getName()) ;
|

|
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EkTéENEON

alice

0x0010

—

myCar

0x0020

name |“Nmel”

,_T

driver

0x0010

\ 4

position

1

EkTéAEON

ialice.setName("Alice 2");
:System.out.println(myCar.getDriver().getName());

alice

0x0010

myCar

0x0020

r————————9| name |“Nme2”

driver

0x0010

\ 4

position

1
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Ealice = new Person("Alice 3");

:System.out.println(myCar.getDriver().getName());

alice

0x0030

Tuttwvel “Alice 2”

myCar

0x0020

—>| name |“Alice 3"

| name |“Alice 2"

,_T

driver

0x0010

\ 4

position

AVTIKEINEVA JECOA OE QVTIKEIUNEVA

Opl’Couus KAAOEIG YIO VO OPICOUUE TUTTOUG DEDOUEVWIV
TOUG OTTOIOUG XPEIalOPaOTE
« M.x., o T0TMOQ 6560psvwv Person yia va MTTOPOUUE Va XEIPICOPAOTE
TTANPOYopieg yia éva ATouo, Kal 0 TUTTog dedopévwy Car TTou
Kpatdel TTANpoQopia yia TO auToKivnTo.
+ ZT0 gpyacThpIo €idape Tov TUTTO dedopuévwy Check, Account,
InvestAccount.
Toug TUTTOUG BEBOUEVWY TTOU OPICOUNE TOUG
XPNOIMOTTOIOUME VIO va dNUIOUPYACOUNE PETARANTES
(avTikeipeva).
Ta avTikeigeva ptropei va gival Tedia AAAWV KAGCEWV
« IM.x., n kKA@on Car éxel éva 1Tedio TUTTOU Person

Mia KAGon XPenNOIKOTIOIE AVTIKEIMEVA AAAWV KAACEWV Kal
€101 OUVBETOUE TTIO TTEPITTAOKOUG TUTTOUG DEDONEVWV.
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[Mapadeyua
YAotroiote 1o Stack 1TTou QTIGEaNE OTA

TTPONYOUMEVA HOBANATA WOTE VA PNV EXEI
TTEPIOPICHO OTO PEYEDBOG (Ccapacity).

Baoikn 16€a:

« AnPIoupyoUuE OTOIXEIO TNG OTOIPAG Kal Ta CUVOEOUUE TO
€va va dgixvel oTo AAAO.

- XpeidadeTal va EEPOUE Kal TNV KOpUPn TNG oToiBag.

2T0i3a

e

Pop(): Apaipei To aToIXEIO TNV KOPUYPN TNG OTOIRAG Kal
EMOTPEPEI TNV TIUN TOu (X OTO TTAPAdEIYUA PAG)

5/28/2014

219



5/28/2014

2T0i3a

Push(Z): NMpooB&Tel TNV TIUA Z 0TV KOPU®H TNG OTOoIag

2T0iBa - YAoTroinon

* Oa opiooupe StackElement pia KAdon TTou KpaTdel TO KABE
oToIXEio TNG OToIRAG.
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210iBa - YAoTTroinon

J )

* Oa opicoupe StackElement pia KAdon TTou KpaTdel TO KAOe

oToIXEio TNG oTOoIRag.

* Kai yia kKAdon Stack 1Tou UAOTTOIET TNV OTOIRA KaI OAEG TIG

A€IToupyieg NG

-
|

[C———————mmmmmmm e m—————— = —

class StackElement

:{

private int wvalue;
private StackElement next = null;

public StackElement (int value) {
this.value = value;

}

public int getValue () {
return value;

} EmoTpépel avTikeipevo

public StackElement getNext () {
return next;

}

public void setNext(StackElement element) {
next = element;

To emT6pEVO OTOIXEIO
1

5/28/2014
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|
|
private StackElement head; 1
public int pop() {
if (size == 0){ // head == null

System.out.println("Pop from empty stack");
System.exit(-1) ;

1

1

1

1

1

1

1

1

1

1

| }

1 int value = head.getValue();
1 head = head.getNext() ;
1 .
1

1

1

1

1

1

1

1

1

1

1

1

1

1

size --;
return value;

}

public void push(int wvalue) {
StackElement element = new StackElement (value) ;
element. setNext (head) ;
head = element;
size ++;

public static void main(String[] args) {

Stack s = new Stack();
s.push(3);

s.push(2);

s.push(1);
System.out.println(s.pop());
System.out.println(s.pop());
System.out.println(s.pop());
System.out.println(s.pop());
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210iBa - YAoTTroinon

* Ta X,Y,Z ymropei va gival dedopéva oTToIoudATTOTE TUTTOU 1)
KAdong. N.x. avTi yia aképaioug Ba PTTopoucapE va EXOUE
avTikeiyeva TUTTOU Person.

private String name;
private int number;

1

1

1

1

1

1

1

: public Person(String name, int num) {
| this.name = name;

1 this.number = num;

1
1
1
1
1
1
1
1

}

public String toString() {
return name+":"+number;
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:class PersonStackElement

1 {

private Person value;

private PersonStackElement next;

public PersonStackElement (Person val) {
value = val;

public void setNext (PersonStackElement element) {
next = element;

public PersonStackElement getNext () {
return next;

public Person getValue () {
return value;

lass Stack

|
1
private PersonStackElement head;
private int size = 0;

~ 0

|
|
|
|
|
|
: public Person pop () {
1 if (size == 0){ // head == null 1
1 System.out.println("Pop from empty stack");
: return null; :
| }
1 int value = head.getValue();
1 head = head.getNext() ;
1 size --;
: return value;
|
|
|
|
|
1
|
|
|
|
1
|

}

1
public void push(Person value) { 1
StackElement element = new StackElement (value) ; :
element.setNext (head) ; |

head = element; 1

size ++; |

1

1

1

1
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class StackExample :
{ 1
public static void main(String[] args) { :
PersonStack stack = new PersonStack() ; |

Person alice = new Person("Alice", 1); 1

stack.push (alice) ; :

Person bob = new Person("Bob",2); 1

stack.push (bob) ; 1

Person charlie = new Person("Charlie",3); :

stack.push (charlie) ; 1
System.out.println(stack.pop()) ; !
System.out.println(stack.pop()) ; :

:

1

1

r
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: System.out.println(stack.pop()) ;
1

1

Mpoooxn! Av kaAéooupe GAAn pia @opd Tnv pop Ba
TIAPOUE runtime error yiati TpooTTaBoupe va
TpooTreAdcoupe null avagopd

2 XEOEIC METACU KAACEWVY

270 TTAPAdEIYHA PE TN OTOIRA EXOUME TPEIG

OI0QOPETIKEG KAAO¢eIg (Person, StackElement,

Stack) Tig otroieg ouoxeTICOVTAIl UETAEU TOUG UE

OIOPOPETIKOUG TPOTTOUG.

MTTOpEi VO UTTAPXOUV TTOAAEG DIOPOPETIKEG

OXEOEIG METAGU KAAOEWV.

« 2TNV TTEPITITWON MOG, N Mia KAdon opileTal
XPNOIMOTIOIWVTAG AVTIKEIMEVA TNG AAANG

AuTOU TOU €idoUG TN oXéon TNV AEPE oXEoNn

ouvbeong

- MepIkEG opég TNV Eexwpiloupe o€ oxéon ouvBeong
(composition) kai cuvaBpolong (aggregation).
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H UML yAwooa

H UML (Unified Modeling Language) ival gia
YAWOOQ yia va TTEPIYPAPOUUE Kal Va KaTaAaBaivoupe

TOV KWOIKA POG.

Ta UML diaypauparta TTapEXOUV Wia OTTTIKOTTOINON

TWV OXECEWV PETALU TV KAGOEWV.

Stack

‘ETO1 avatrapioTwvTal ol
OX£0€IG HETAGU TWV KAAOEWV

StackElement

Person

2XETEIC KAAOEWV

Otav £xoupe KAAOEIS TTOU £X0UV QVTIKEIMEVO AAAWY KAQTEWV
éva BE€pa TTou TTPOKUTTTEI €ival TTOTE KAl TTOU Ba yiveTal n
dnuIoUpYia TWV QVTIKEIMEVWY KAl TTOTE N KATAOTPOYI] TOUG

- Mo onuavtikd og yAwoaeg Tou dev £xouv garbage collector.

IN.x., Ta avrikeipeva TuTTOU StackElement oTo TTponyouUuevo
TTapadelypa dnuioupyouvTal Eoa oTnv KAdon Stack, kai
KataoTpe@ovTtal péoa otnv Stack, r av n Stack kataoTpagei.

+ AMayég og StackElement avTtikeipeva yivovtal povo péoa otnv Stack
Ta avTikeipeva TOTTOU Person TTou XpnoidoTrololvTal oTnv
StackElement dnpioupyouvTtal eKTOC TNG KAGONS KAl JTTOPET va

UTTAPXOUV aPOoU KATaoTPAPEi N KAAC.

« ANayég oTa avTikeiyeva Person emmnpeddouv Kail Ta TTEPIEXOUEVA TNG

Stack kai ToupTTaAIv.

>uyVvd ol OX£0EIG ToUu DEUTEPOU TUTTOU AéyovTal OXECEIG
ouUvaBpoIong, EVW TOU TTPWTOU OXECEIG oUVOEDNC.

5/28/2014
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- 000000
2. x€0n ouvabpoioncg — Aggregation

H kAdon X €xel oxéon ouvaBpolong Pe TRV KAGon Y,
av avTikEiyevo/a TG KAGong Y avrikouv oTo
QVTIKEIMEVO TNG KAGong X.
Ta avTikeipeva TNG KAGoNG Y £xouv uTTOOTACT KAl EKTOC TNG
khaong X.

- OTav KATOOTPEPETAI £vVa AVTIKEIMEVO TNG KAGONG X Oev
KOTAOTPEQOVTAI OTTAPQITATA KAl TO AVTIKEIMEVA TNG KAGONG Y.

Mapadeiyuara:

+ 2€ évav AvBpwTTo PTTOPEI Va avhKel £éva auTokivnTo, pouxd,
KATT.

- 'Eva KTAPIO JTTOPED va éXel HEoa avBpwTToug, ETTITTAQ, KATT.
21NV TEPITITWON Mag N KAGon StackElement €xel
oxéon ouvaBpoliong Pe TNV KAGon Person.

2.x€on ouvBeonc — Composition

H kAdon X €xel oxéon ouvBeong Pe TV KAGon Y, av 1o
QVTIKEIMEVO TNG KAAoNG X atroTeAiTal atrd avTIKEIJEVA
NG KAGonNg Y.

Ta avrikeipeva TNG KAGong Y dev utrdpyouv £k10¢ TNG KAGang X.

« H kAdon X dnpioupyei Ta avTiKeipeva g KAGong Y, Kai
KOTAOTPEPOVTAI OTAV KATAOTPEPETAI TO QVTIKEIMEVO TNG KAAONG X.

Mapadeiyuara:

+ 'Evag dvBpwTrog atroTeAcital atrd Pépn TOU CWHATOG: KEQAAI,
TTOdIA, XEPIA KATT.

- 'Eva ktr)p1o atmoteAgital atmrd 1oixoug, SwHATIA, TTOPTEG, KATT.
21NV TTEPITITWON MO N KAGon Stack €xel oxéon
ouvBeong Pe TNV KAGon StackElement.
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UML diaypdauuata

Ma va ¢exwpidouv HETAEU TOUG (KATTOIEG POPEC)
AvATTAPIoTWVTAI dIA@POPETIKG oTa UML

dlaypapuara.
Stack
/ AN
‘ >xéan ouvabpoliong ‘
‘ >xéan ouvbeong ‘
StackEIemeq( Person

\

Aggregation and Composition

To av Ba €ival yia oxéon, oxéon ocuvabpolong A
ouvBeong eCapTATAI KATA TTOAU KAl ATTO TNV
uAoTroinon Pag Kai Tov oxXedIoo 0.
« [.x., o€ éva dIaPOPETIKO TTPOYPAUPA UTTOPET VA
eTTavaypnoigoTtroloupe To StackElement.
- [.x., o€ Pia dIaQOPETIKA EQapPPOYH, TO avOpWITIVA
Opyava UTTAPYXOUV Kal Xwpig Tov AvBpwTro.

5/28/2014
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[Mpoooxn!

- O dlaxwpioudg o€ ox€oeig ouvabpolong Kal
ouvBeong eival wg éva BaBuod Evag @opuaAiopod.
+ Mnv «KOANACETE» TTPOCTTABWVTAG VA OPICETE TNV OXEON.

+ To onuavTiko gival 6tav dnIoUPYEITE TO TTPOYPANKA GG Va
OKEQPTEITE TTOIEC KAATEIG XPEIAOVTAI TA QVTIKEIJEVO TTOU
onuIoupyouUvTal Kail TTOTE TTPETTEI va dnuioupynBolv uéoa
oTov KWOIKA, Kal TTolEG KAGoE€Ig eTTnpedlovTal OTav aAAGdouv.

« Aev UTTAPXEl XPUOOG Kavovag. [evikd To TTwg Ba oxedlaoTei
TO TTPOYPANPMQ Eival KATI TTOU YTTOPEI va Yivel JE TTOAAOUG
TPOTTOUG CUVABWG. AIGAEETE QUTOV TTOU Ba KAVEI TO
TTPOYPAMKA TTIO ATTAO, EUAVAYVWOTO, EUKOAO VO TTEKTOOEI,
va EavaypnaigoTroinBei kar va diatnpnoei.

2YNOEZH.
NMAPAAEIT MA:
TMHMA NMANENIZTHMIOY
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ArrayList

- Mia Bon®nTikA KAGon gival To ArrayList To 0TT0i0 €ival évag dUVOPIKOG
TTVOKAC O OTT0i0G TTPOCaPPOlel To YéyeBog Tou avaAoya Pe Tov
aApIBUO TWV OTOIXEIWY TTOU TTEPIEXEI

+ To ArrayList pyTopei va KpaTdel avTiKEIJEVA OTTOIOUDHTTOTE TUTTOU.

+ ZUVTOKTIKO:

* import java.util.ArrayList;
+ ArrayList<Baolko¢ TUmog¢> myList;

- O Bagikég TUTTOG €ival OTTOI00BATIOTE WIA OTTOIAdATTOTE KAGGDN.
+ AuTOG gival 0 TUTTOG TWV SESOPEVWV TTOU ATTOBNKEUEI O TTIVAKAG MAG.

- TNa va amobnkevooupe TTpwrapyikoug Tutroug (int, double, boolean)
Xpelagopaate TNV wrapper class.

- Mapadeiypara:
¢ ArrayList<Integer> myList; // NlOTa amd akepaioug
+ ArrayList<String> myList; // NoTa atmmé String
« ArrayList<Person> myList; // NloTa ammd avTikeipeva Person

- 0000000
ArrayList

- Constructor
* ArrayList<T> myList = new ArrayList<T>();

- MéBodoi
« add (T x) : TTPOCOETEl TO OTOIXEIG x OTO TEAOG TOU TTiVAKA.
cadd(int i, T x): TTPOCHETEI TO OTOIXEIO x OTN Béon 1 Kal
METATOTTICEl TA UTTOAOITTA OTOIXEIO KATA WIa BEon.
- remove (int i) : OQQIPEi TO OTOIXEIO OTN BEON i KOl TO ETMIOTPEPEL.
- remove (T x): QQOAIPEI TO OTOIXEIO
© set(int i, T x): B€reromyv Béon i v TIpn x aladovrag v
TTponNyouUpEvn
- get(int i): €mMOTPEPEI TO AVTIKEIUEVO TUTTOU T OTn B€0n i.
c size(): O OPIBPOG TWV OTOIXEIWV TOU TTIVOKA.
- AlaTpéxovTag Tov TTivaka:
* ArrayList<T> myList = new ArrayList<T>();
* for (T x: myList){..}

5/28/2014
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ArrayList

- AlaTpéxovTag TOoV TTivaKa:

for (T x: myList) {

ArrayList<T> myList

System.out.println (x) ;

= new ArrayList<T>();

: ArrayList<T> myList

| i < myList.size(); i++){
| T x = myList.get (i),
:

1

for (int i=0;

System.out.println (x) ;

lass Player

~ 0

private String name; |
private int number; |

public Player (String name, int num){ |

|

|

|

|

|

|

1 this.name = name; |
1 this.number = num; 1
|

|

|

|

|

|

|

public String toString() { 1
return name+":'"+number; 1

= new ArrayList<T>();

class Team

private ArrayList<Player> teamMembers
= new ArrayList<Player>();

public void joinTeam(Player p) {
teamMembers.add (p) ;
}

public void leaveTeam(Player p) {
teamMembers . remove (p) ;
}

public void listMembers() {
for (Player p: teamMembers) {
System.out.println(p) ;
}
}

public static void main(String[] args){
Team miami = new Team() ;
Player lebron = new Player ("Lebron", 6);
miami.joinTeam(lebron) ;
Player wade = new Player ("Wade",3);
miami.joinTeam(wade) ;
Player bosh = new Player("Bosh",1);
miami.joinTeam (bosh) ;
miami.leaveTeam (bosh) ;
miami.listMembers() ;
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- ]
MeyaAo TTapadeiyua

O€éAoupe va dnuIoupyroouUE Eva AOYIOUIKO yia €va
TMAMA TTAVETTIOTAMIOU. To THAMA £XEl 4 QOITNTEG OTTOU
0 KaBévag €xel Eva Ovopa Kal éva apiBud unTpwou
(AM), ka1 2 KaBnynTéG TTOU O KaBEvag €xel Eva dvoua
Kal éva AOGM. To Turua divel 2 padripara. To KGBe
MABNUa €€l KWAIKO KAl Ovoua Kal KATTOIEG DIOOKTIKEG
povadeg. To kABe pdbnua avartiBetal o€ Eva
kaBnyntr. O1 goItnTég ypdgovTal o€ KATTOI0 uadnua
Kal av TTEPACOUV TO HABnPa TTaipVouUV TIG HOVADEG.
O€£AoupE va PUTTOPOUNE VA TUTTWOOUWE TIG
TTANPOQYOpIEg yia TOo pdénua: 1o évopa, Tov Kabnyntn
Kal TN AioTa TwV QOITATWV TToU TTaipvouv 1o udeénpua.

]
Meydaho MNapadeypa

©éNoupue va dnuioupycoupe Eva AoyIOUIKO YIa Eva TN
TTAVETTIOTNMIOU.

To TUAMA €xel 4 @oITNTEC OTTOU 0 KABEvag €XEl Eva Ovoua
Kal éva aplBpo untpwou (AM).

To TUAMA €xel 2 KaBnynNTES TTOU 0 KaBEVAG £XEl Eva Ovoua
Kal eva ADIV.

To TuAMa divel 2 pabnuarta. To KABE padnua €xel KwoIiko
KAl OVOpa, Kal KATTOIEG OIOAKTIKES JOVADEC.

To KGO pddnua avatiBetal o€ Eva kabnynTh.

O1 poITnNTEQ YpaovTal o€ KATTOIO HdBnua Kal av
TTEPACOUV Ba TTapouV TIG MOVADEG.

O€AouE va PTTOPOUE VA TUTTWOOUE TIG TTANPOPOPIES
TOU JOBAUATOG: TO Ovoua, TOV KaBnynTr Kal TN AioTa TWV
QOITNTWV TTOU TTaipvouV To uadnua.
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KAaoeig pEbodol kai tredia

- Ouol00TIKA:
« Tpnua
- ®oItnTég
« KaBnyntég
- Mabruara
« Ovopa
- AM, AOM, KwdIKOG
- Babuoég
- AioTa @oITnTwyv
- Ta ouaiaoTika givai
utToWn®Ia yia KAAoe€IG
Tedia

- PApara:

- AvartifeTal
- EyypdoeTai
- TuTTwvel
- Mepvaw pdadnua
+ MNaipvw povadeg

- Ta pApata givai

UTTOWNAQIA yIa va Yivouv
MEBODOI Kal pnvupaTa
METOEU QVTIKEIMEVWV.

KAaoeig pEBodol kai Tredia

- Ouol00TIKA:
« Tunpa
- ®oItnTég
- KaBnyntég
« MaBnuara
- Ovoua
- AM, AOM, KwdIkdg
- Babuoég
- AioTa QoITnTWv
- Ta ouoiaoTIKG gival
utToWn®Ia yia KAAoe€Ig
mTedia

- PApara:
- AvaTiBeTai

- EyypaogeTai
» TuTTWwVEl

- MNepvaw padnua

« MNaipvw povadeg

- Ta pApara givai
UTTOWN@Ia YIa vVa Yivouv
MEBODOI Kal pnvopaTa
METOEU QVTIKEIMEVWV.
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KAd&on Professor

Kpartael 1o 6vopa kai o AGM Tou KaBnynti

Evdexouévwg va KpaTdgl Kal Ta uadrjpata Tou
EXEl avalaBel

H péBodocg yia va avaAdBel o kabnyntig éva
MA&Onua Ba TrpéTTel va gival edw i oTnVv KAGoN Tou
MaOAuaTOG?

-1
KAdon Student

Kpatdagl To dvoua Tou QoITnTH KAl TIS JOVADES TTOU
EXEI TTAPEI EXPI TWPA.

Evdexouévwg va KpaTagl Kal Ta uadrjuata Tou
TTAiPVEL.

Evdexouévwg va kpatdagl Kal Tn AioTa Pe 1a
MaBruaTa TTou £XEl TTEPAOEL.

XpeladopaoTe uEBODO yia va ypa@Tei 0 QOITNTAG
OTO MABNUA, ) va To TTEPATEL, 1] KAAUTEPQ VA TIG
BaAoupue oTnVv KAGON TOU PaBruatog?
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KA&on Course

Kpatdel To évoua Tou pabruaTtog, TIG JOVADEG TOU

MaBAPaTOG, ToV KABNynTr TToU KAvel TO uAddnua,

TOUG QOITATEG TTOU TTAiPVOUV TO Hdadnua

- TitTrota dAAO? Ti Ba kK&voupue Pe Toug BaBUOUG Kal TO
TT010G TTéPaCE TO Hadnua?

MéBodol

- AvaBeon kabnyntn

- Eyypaon @oitnt) 010 Nabnua

- AvaBeon Babuwyv oToug QOITNTEG.

KAaon Department

Ta Bader 6Aa padi, dw dnNUIOUPYOUNE TOUG
@OoITNTEG, KABNYNTEG, HaBruaTa.

O1 @oITNTEG KAl 01 KABNyNTEG WG ATtoua Ba
MTTOpOUCAV VA UTTAPXOUV Kal EKTOG TOU TUANATOG.
Edw dnuioupyouue Tnv main.

XpeladouaoTe AAAn kKAaon?
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- 000000
KAdon StudentRecord

XpeIadouaoTe va KPATAUE YIa KABE @oITnTA TIG
TTANPOPOpieg Tou (auTd TTou £xoupue O0TO Student
class) kai 1o BaBuod Tovu.

Mag BoAeuel va dnuIoupyOOUHE Hia Kalvoupia
KAGon 1Tou va Badel padi auTES TIC TTANPOPOPIEG.

UML diaypapua

‘ Department ‘

T

Student Course Professor

I

StudentRecord
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lpublic class Professor
{
private String name;
private int AFM;
private Course lesson;

public Professor(String name, int afm) {
this.name = name;
this.AFM = afm;

public void setLesson(Course c) {
lesson = c;

}

public String toString() {
return name + " " + AFM + " " + lesson;

ublic class Student

~'g

private String name;
private int AM;
private int units = 0;

public Student(String name, int am) {

this.name = name;
this.AM = am;

return name;

public void addUnits (int units) {
this.units += units;

public String toString() {
return name +" AM:" + AM + " units:" + units;

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: public String getName () {
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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import java.util.ArrayLlist;
import java.util.Scanner;

~ g

ublic class StudentRecord

private Student student;
private double grade;

public StudentRecord (Student s) {
student = s;

}

public void setGrade (double grade) {
this.grade = grade;

public Student getStudent () {
return student;

public String toString() {
return student +" :" + grade;

public boolean passed() {
if (grade >= 5){ return true;}
return false;

ublic class Course

private String name;
private int code;
private int units;
private Professor prof;
private ArrayList<StudentRecord> studentList
= new ArrayList<StudentRecord>() ;

public Course(String name, int code, int units) {

this.name = name; XpnoipoTtroloUue To this wg avagopd
this.code = code; OTO TIAPOV AVTIKEIPEVO, WOTE Va TO
this.units = units; TTPOCHETOULE GTO AVTIKEIUEVO

} Professor

public void setProf (Professor p
prof = p; Anuioupyia Tou avTIKEIUEVOU
p.setLesson (this) ; StudentRecord kai Tautéxpovn

} TTPOoaOnKkn otn AioTa

AEYETAI KAl KAVWVUHO QVTIKEINEVO»

public void enroll (Student s) {
studentList.add (new StudentRecord(s)) ; "

5/28/2014
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public void assignGrades () {

System.out.println("Give grades for course "+toString());

Scanner input = new Scanner (System.in) ;

for (StudentRecord record: studentlist) {
System.out.println("Give grade for student “

+ sr.getStudent() .getName() +":");
double grade = input.nextDouble() ;
record. setGrade (grade) ;
if (record.passed()) {
record.getStudent () .addUnits (units) ;

public String toString() {
return name + " " + code + " ("+units + ")";

public void printInfo() {
System.out.println("Course " + name
+" " 4+ code + " ("+units + ")");
for (StudentRecord r: studentList) {
System.out.println(r);

| import java.util.Scanner;
|

| class Department

[

public static void main(String[] args)
{
int numOfStudents = Integer.parselnt(args[0])

new Professor ("Prof X", 2012);
new Professor ("Prof Y", 2013);

Professor profX
Professor profY

Course oop = new Course("oop", 212, 10);
Course intro = new Course("intro", 101, 5);

Student[] students = new Student[numOfStudents];

Scanner input = new Scanner (System.in);

for (int i = 0; i < numOfStudents; i ++){
System.out.print ("Give student name: ");
String name = input.next();
students[i] = new Student(name, i);

}

oop.setProf (profX) ;
oop.enroll (students[0]) ;oop.enroll (students[1]) ;oop.enroll (students[3]) ;

intro.setProf (profY) ;
intro.enroll (students[2]); intro.enroll(students[3]);

oop.assignGrades(); intro.assignGrades();

System.out.println(profX); System.out.println (profY);

|
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: oop.printInfo(); intro.printInfo();
|

|
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lpubllc void setProf (Professor p){
prof = p;
" p.setLesson (this) ;

name “ProfX”
>  AFM 2012
lesson null
setProf
P 0x0010
this 0x0020
name “O0P”
code 212
> units 10
prof null
studentList 0x0020 F—m>

lpubllc void setProf (Professor p){:

prof = p;
" p.setLesson (this) ;

name “ProfX”
>  AFM 2012 (<
lesson null
setProf
P 0x0010
this 0x0020
name “O0P”
code 212
> units 10
prof 0x0010
studentList 0x0020 F—

5/28/2014
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=
1

prof = p;

public void setProf (Professor p) { I

p.setLesson (this) ;

UML diaypapua

e

Department ‘

Student

Course

StudentRecord

Professor

name “ProfX”
>  AFM 2012 (€
lesson 0x0020
setProf
P 0x0010
this 0x0020 A
name “O0P”
code 212
> units 10
prof 0x0010
studentList 0x0020 F—m>

5/28/2014
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2 XETEIG KAOOEWV

Course Professor

H oxéon Tng kAdong Course pe Tnv StudentRecord
gival dla@opeTiKr atrd auTh e Tnv Professor

StideniR o Ta avTikeigeva Tng StudentRecord dnuioupyouvTal péca

otnv kKAdon Course, evw To avTikeipevo Professor
TTEPVIETAl WG TTOPAPETPOG OTNV setProf

KaTroleg opég, N TTpwTn ox€on AEyeTal OxEON
ouvBeong kai n delTePn Oox£on ouvdabpoiong

H oxéon Course kai Professor gival au@idpopun piag kai
Kpatdpe 1o avTikeipevo Course péoa otnv Professor

public class Student !
{

private String name;

private int AM;

private int units = 0;

ArraylList<Course> courses = new ArrayList<Course>();

public Student(String name, int am) {
this.name = name;
this.AM = am;

1

1

1

1

1

1

1

1

1

1

1

1

1

1 public String getName () {
: return name;
1
1
1
1
1
1
1
1
1
1
1
1
1
1

public void addUnits (int units) {
this.units += units;

public void addCourse (Course c) {
courses.add(c) ;

public String toString(){
return name +" AM:" + AM + " units:" + units;
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P e e e e e e e e e e e e e e e e e e e m——— 1
| import java.util.ArrayList;

| import java.util.Scanner;
I
| public class Course

private String name;

private int code;

private int units;

private Professor prof;

private ArraylList<StudentRecord> studentList

= new ArrayList<StudentRecord>() ;

public Course (String name, int code, int units){
this.name = name;

this.code = code;

this.units = units;

public void setProf (Professor p) {
prof = p;
p.setLesson(this) ;

}

public void enroll(Student s) {
studentList.add (new StudentRecord(s)) ;

1
1
1
1
1
1
1
1
1
1
1
1
1 }
1
1
1
1
1
1
1
1
: s.addCourse (this) ;
1

1

KAHPONOMIKOTHTA
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- ]
[Mapadeyua

270 TIPONYOUUEVO TTAPADEIYHA O YOITNTES KAl OF KOBNyNTES
€iXav KATTOIA KOIVA OTOIXEIA

- Kai o1 uo gixav dvopa

- Kal o1 800 €ixav KATToI0 XapaKkTnpeIoTIKG apiBud

Kal KATTOIEG DIAMOPES

- O1 kaBnynTég didaokav padnuata

+ O1 oitnTég £maipvav padruara, Baduous Kal JovAadeg

Aev Ba ATav BoAIko av gixaue peBGdOUG TTou va xelpifovTay e
KOIVO TPOTTO TIG OUOIOTNTEG (TT.X. EKTUTTWON TWV BACIKWV
OTOIXEIWV) KAl VA LEXWPIOTEC HEBODOUC yIa TIG DIAQOPEC?
- 'ET01 Ogv Ba ETTPETTE va YPAPOUUE TOV iBI0 KWOIKA TTOAAEG POPEG Kall Ol
aAAaYEG Ba ETTPETTE VA YiVOUV HOVO I QopP4.

AUTO TO KATAQEPVOUUE PE TNV KANPOVOUIKOTNTA!

-1
KAnpovouikoTnta

H KAnpovouikoTnTa €ival KEVTPIKN €vvola OTOV
QAVTIKEINEVOOTPAPH TTPOYPOUMATIONO.

H 10€a €ival va opicOuUpE JIa YEVIKT) KAGOT TTOU
EXEI KATTOIA XAPAKTNPIOTIKA (TTEdia Kal ueBOdoUG)
TTOU BEAOUE KAl JETA VA OPICOUNE £CEIDIKEUEVES
TTOPaAAQYES TNG KAAONG AUTAG OTIG OTTOIEG
TTPOOCBETOUE EIDIKOTEPO XOPOKTNPIOTIKA.

- O1 €€e1dIkeupéveg KAAOEIG AéE OTI KAnpovopouv Ta
XAPOKTNPIOTIKA TNG YEVIKAG KAGONG

244



5/28/2014

]
KAnpovouikotnta

‘Exoupe pia Baaikiy KAdon (Base Class) B, e katmoia media kar pebddoug.
Baolki KAaon B ©¢Aoupe va SnuIoupyriooupE Hia

véa KAaon D n otroia va €xel OAa
@ T XAPOKTNPIOTIKA TNG B, ahAa Mapéywyn KAdon D
Kal KATTOIA ETTITTAEOV.

method Q

Avri va Eavaypdyoupe Tov id1o Kwdika dnuioupyouuE
pia Mapdywyn KAdon (Derived Class) D, n otoia
KAnpovopei 6An TN AeiroupyikdTNTa TNG Baoikig
KAdong B kai oTnv otroia TTpooBéToupe Ta véa TTedia
Kal ueBGdous.

Autn diadikaaia AéyeTal KANPovOUIKOTNTA

KAnpovouikoTnTa

- H kKAnpovouikdtnTa gival Xprnoiyn otav

« @€AoupE va £XOUME QVTIKEIEVA KAl TNG KAGoNg B kal NG
kKAaong D.

« @éAoupe va opiooupe TTOAATTAEG TTOPAYWYES KAQOEIC
D1, D2, ... TTOU n KAB¢ pia etrekTeivel TNV B pe
O10QOPETIKO TPOTTO.

- MTTOpOoUuE va OpicoUE TTAPAYWYESG KAACEIG TWV

TTAPAYWYWV KAACEWV.
« Mg auté Tov TpATTO OpiCeTal YIa IEPAPYiIa KAATEWV.
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- 000000
lepapyxia kAaoswv (Class Hierarchy)

- MNapadeiypa: ‘Exoupe Eva TTpOypappa TTou
dlaxeipifeTal Toug Epyalouevoug PIag Taipiag.
+ ‘OMol o1 epyaldduevol £Xouv KoIva XapakTnpIoTIKA To dvoua
ToUug Kal To AOM TOUG.
- O1 epyadduevol xwpilovtal oe QpopioBious Kal
‘EppIoB0oug
+ AIOQOPETIKA XapaKTNPIOTIKA Ba KpaTdue 6oov apopd To
MI066 yia Tov KaBéva
- O1 QpopioBiol xwpilovtal o€ NAApoug kal Mepikig
aTraoXoAnong
- O1'EppioBor xwpitovral o€ Texviko NMpoowTriko Kal
AIEUBUVTIKO TTPOCWTTIKO

-K.oK....

© 2006 Pearson Addison-Wesley. All

rights reserved

A Class Hierarchy

Display 7.1 A Class Hierarchy
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-1
[Mapdadeiyua

Employee

name
AFM

HourlyEmpoyee SalariedEmployee

getName

hours getAFM annualSalary

wageRate
getPay() getPay()
O1 TTapdywyeg KAAoEIg
KAnpovopouv Ta Tedia
e Kal Tlglpseé’éoug ™mg name
AEM Baoikng kKAGang AEM
MAgovéKTNUA:
getName €TTavVaXPNOIJOTIOINCN get{\lAa’\:T/le
getAFM TOU KWSIKA! g9e

]
OpoAoyia

- H Baoik KAGon ouxva AéyeTal Kal UTTEP-KAGOT
(superclass) kal n TTapayouevn KAGoON UTTO-KAGON
(subclass).

- Etriong n Baoiki KAdon Aépe OTI gival o yoveag
TNG TTapayOpeEVNG KAAONG, Kal N TTapdaywyn KAGon
TO IOl TNG BACIKNAG.

+ Av €xoupe TTapatrédvw ato Eva eTTitredo
KANPOVOUIKOTNTAG OTNV IEPAPXiA, TOTE EXOUNE TTPOYOVO
Kal atroyovo KAGon.
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2 UVTOKTIKO

- AG TTOoUuE OTI €X0OUpNE TNV BaAcikr KAGon
Employee Kal TIG TTAPAYOUEVEG KAACEIG
HourlyEmployee KOl SalariedEmployee.

- MNa va opicoupe TIG TTAPAYOPEVES KAAOEIG
XPNOIUOTTOIOUME TO €ENG OUVTOKTIKO 0T drAwon
NG KAGoNG

- public class HourlyEmployee extends Employee
- public class SalariedEmployee extends Employee

- 000000000__]
H Baoikf KAGon

ublic class Employee

~'g

private String name;
private int AFM;

public Employee( ) { .. }
public Employee (String theName, int theAFM) { .. }

public Employee (Employee originalObject) { .. }

public void setName (String newName) { .. }

public int getAFM( ) { .. }
public void setAFM (int newAFM) { .. }

1
1
1
1
1
1
1
1
1
1
1
1
public String getName( ) { .. } :
1
1
1
1
1
public String toString() { .. } :

1

1

1

1

1
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private double wageRate;
private double hours; //for the month
public HourlyEmployee( ) { .. }

public HourlyEmployee (String theName, int theAFM,
double theWageRate, double theHours) { .. }

public HourlyEmployee (HourlyEmployee originalObject) { .. }

public double getRate( ) { .. }
public void setRate (double newWageRate) { .. }

public double getHours( ) { ..}
public void setHours (double hoursWorked) { .. }

public double getPay( ) {
return wageRate*hours;
}
|
|
|
1

public String toString( ){ .. }

ublic class SalariedEmployee extends Employee

private double salary; //annual -

public SalariedEmployee( ) { .. }

~'g

public SalariedEmployee (String theName,
int theAFM, double theSalary) { ..}

public SalariedEmployee (SalariedEmployee originalObject ) { .. }

public double getSalary( ) { .. }
public void setSalary(double newSalary) { .. }

public double getPay( )
{

return salary/12;

}

public String toString( ) { ..}
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]
Constructor

ublic class Employee

~'g

private String name;
private int AFM;

public Employee ()

{
name = “no name”;
AFM = 0;

}

public Employee (String theName, int theAFM)

if (theName == null || theAFM <= 0)

{
System.out.println("Fatal Error creating employee.");
System.exit (0) ;

}

name = theName;

AFM = theAFM;

Ipublic class HourlyEmployee extends Employee 1
1 { 1
1 private double wageRate; 1
1 private double hours; //for the month 1
| |
1 1
: public HourlyEmployee (String theName, int theAFM, :
| double theWageRate, double theHours) 1
| |
1 super (theName, theAFM) ; 1
1 if ((theWageRate >= 0) && (theHours >= 0)) 1
1 { 1
1 wageRate = theWageRate; :
: hours = theHours; |
1 } 1
1 else 1
1 { 1
| System.out.println( |
1 "Fatal Error: creating an illegal hourly employee."); !
1 System.exit (0) ; :
: }

L}

1}

|

|

1

1

L o e e e e e e e e e = — |
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pub11c class SalariedEmployee extends Employee
{

private double salary; //annual

|
|

1

1

1

|

public SalariedEmployee (String theName, 1
int theAFM, double theSalary) :

{ 1
super (theName, theAFM) ; :

if (theSalary >= 0) !

1

salary = theSalary; "

else :

{ |
System.out.println( :

"Fatal Error: Negative salary."); |
System.exit (0); :
1

1

1

1

|

|

private double salary; //annual

public SalariedEmployee ()
{

super () ;
salary = 0;
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:public class SalariedEmployee extends Employee
.
1

private double salary; //annual

public SalariedEmployee (String theName,int theAFM)
{

salary = 0;

:public class SalariedEmployee extends Employee
1

{

1

! private double salary; //annual

public SalariedEmployee (String theName,int theAFM)

{
super (theName, theAFM) ;
salary = 0;

252



5/28/2014

-]
Constructor this

- Ommwg KaAeital o constructor super TnG yovikrg KAdong utropoUpe va
KaAéooupe Kal Tov constructor this Tng idiag KAdong.

private double salary; //annual

| |
| |
| |
1 1
1 public SalariedEmployee (String theName, int theAFM, double theSalary) |
1 { 1
! super (theName, theAFM); !
! if (theSalary >= 0) :
: salary = theSalary; |
| else{ 1
1 System.out.println("Fatal Error: Negative salary."); 1
1 System.exit (0) ; |
| |
1 1
1 1
| |
| |
| |
1 1
1 1
| |
| |

} KaAei éva dAAo constructor

public SalariedEmployee () { 115 I5IG§ K)\C(CII']Q

this (“no name”, 0, 0);

Marti va unv kavouue KkaTi 0 atmAd? Kateubeiav avadbeon Twv mediwv

:public class SalariedEmployee extends Employee

{

private double salary; //annual

public SalariedEmployee (String theName,
int theAFM, double theSalary)

NAOO2!

O1 Tapayopeveg KAAoeIg Oev £xouv TTpOoBacn oTa private Tedia kai TG private
pueBOdOUG TNG BACIKAG KAAOEIG.

253



KAnpovouikoTnTa Kal evOUAGKwaon

O1 TTapayopeveg KAAOEIG KANpovopouUv TV

TIANPOYOPIC TTOU €XEI KAI N YOVIKI KAGON

« 'Eva avTikeiyevo SalariedEmployee £xel TTAnpogopia yia 1o
6vopa kal To AOM Tou uttaAAAou.

Agv £xouv Opwg TTpdaBacn va diaBacouv Kail va

aAAdgouv OTI gival private Jéoa OoTNV YOVIKI KAGON.

+ 2TNV TTepiTTTwaon Tou SalariedEmployee, dev uTTopoUpE va
aAAGgoupe 1 va dlaBacoupe To dvoua. @a TTPETTEl va

xpnoigotroinooupe Tig public peBédoug setName, getName.

« [la Tov constructor TTPETTEl va KAAECOUE TNV SUper.

Me auTd Tov TPOTTO TTpoCTATEUOUNE TA OEdOMEVA TNG
YOVIKNG KAAONG atro KwdIKa eKTOG TNG KAAONG.

O Treplopiopog 10X UEl Kal yia peBodoug TTou gival
private atnv yovikni KAaon.

{

private void doSomething() {

System.out.println(“doSomething”) ;

:public class SalariedEmployee extends Employee

{

public void doSomethingMore () {

System.out.println(“and more”) ;

o NAGOZ!
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YtépBaon peBddwv (method overriding)

- Mia uéBodog 1Tou opiletal oTnV BaciKr KAGON
MTTOPOUE VA TNV {OVO-0pIcOUE OTNV TTAPAYywYN
KAGON PE DIAPOPETIKO TPOTTO
+ MNapddeiyua: N yEBodog toString () . Tnv {ava-opioupe yia

KGBe TTapayouevn KAGon woTe va TTapdyel autd TTou BEAOUPE
« AuTO Aéyete uttépBaon TnG ueBddou (method overriding).

- H utrépBaon Twy yeBodwv eival dIaQopETIKr aTrd Tnv
uTTEPPOPTWON.

+ 2TNV UTTEPQOPTWON aAAG{OUPE TNV UTTOYPO®N TG MEBGBOU.
« EQw éxoupe TV idia uttoypaen, atmAd aAAdalel o opIouog
oTnVv TTapayopevn KAGon.

fpublic class Employee

~'g

private String name;
private int AFM;

public Employee( ) { .. }
public Employee (String theName, int theAFM) { .. }
public Employee (Employee originalObject) { .. }

1

1

1

1

1

1

1

1

1

1

1

1

1 public String getName( ) { .. }

: public void setName (String newName) { .. }
: public Date getHireDate( ) { ..}

1 public void setHireDate (Date newDate) { .. }
1
1
1
1
1
1
1
1

public String toString()

{
return (name + " " + AFM);
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ublic class HourlyEmployee extends Employee

~'g

private double wageRate;
private double hours; //for the month

public

public

public
public
public
public

public

HourlyEmployee( ) { ..}

HourlyEmployee (String theName, int theAFM,
double theWageRate, double theHours) { ..}

HourlyEmployee (HourlyEmployee originalObject) { .. }

double getRate( ) { .. }
void setRate (double newWageRate) { .. }

double getHours( ) { .. }
void setHours (double hoursWorked) { .. }

double getPay( ) {

return wageRate*hours;

}

public

String toString( ){

return (getName( ) + " " + getAFM( )

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 public
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

~'g

public

public

public

public
public

public
{

}

public
{

+ "\n$" + wageRate + " per hour for " + hours + " hours");

private double salary; //annual

SalariedEmployee( ) { .. }

SalariedEmployee (String theName,
int theAFM, double theSalary) { ..}

SalariedEmployee (SalariedEmployee originalObject ) { .. }

double getSalary( ) { ..}
void setSalary(double newSalary) { .. }

double getPay( )

return salary/12;

String toString( ) { ..}

return (getName( ) + " " + getAFM( )

+ "\n$" + salary + " per year");

ublic class SalariedEmployee extends Employee
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ublic class SalariedEmployee extends Employee

~'g

private double salary; //annual
public SalariedEmployee( ) { .. }

public SalariedEmployee (String theName,
int theAFM, double theSalary) { ..}

public SalariedEmployee (SalariedEmployee originalObject ) { .. }

public double getSalary( ) { .. }
public void setSalary(double newSalary) { .. }

public double getPay( )
{

return salary/12;

} ‘ET101 kKaAoUpe Tnv toString TNG BacIKAG KAdoﬁg

public String toString( ) { ..}
{

return (super.toString( ) + "\n$" + salary + " per year");

super

To keyword super XpnOIUOTTOIEITAI GAV AVTIKEIJEVO

KANONG yIa va KOAEOOUME pIa HEBODOO TNG YOVIKNG

KAGong TNV oTToia €XoUuE KAvel override.

« .., super.toString() yia va KaAéooupe Thv toString Tng
Employee.

Av B€Aoupe va To ¢exwpiooupe atrod TNV KAAon TNG

toString Tng SalariedEmployee, ptropouue va

Xpnolyotroiooupue To this. Méoa otnv

SalariedEmployee:

« super.toString() kaAei Tnv toString Tng Employee

- this.toString() kaAei TRV toString TG SalariedEmployee

Mpoooyn: Aev UTTOPOUUE VA EXOUME QAUCIDWTEG

KANOE€IG TOU Super.

« super.super.toString() eivair AdBog!
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]
[Mapdadeiyua xpnong

public static void main(String[] args)

|
|
|
|
{ 1
HourlyEmployee joe = new HourlyEmployee ("Joe Worker", |
100, 50.50, 160); ;

|

System.out.println("joe's longer name is " + joe.getName( )); |

1

1

1

joe.setName ("Josephine") ;

KaAei Tig peBédoug NG Employeg

1
System.out.println("joe's record is as follows:"); 1

System.out.println(joe) ; 1
} !

} KaAei 1ig uebddoug 1ng HourlyEmployee
1

1
1
|
|
|
|
1
1
|
: System.out.println("Changing joe's name to Josephine.");
1
1
|
|
|
1
1
|
|
|

[ToAAaTTAOI TUTTOI

‘Eva avTikeigevo TNG TTapaywyng KAAoNG €xel Kal
TOV TUTTO TNG PAOIKAG KAGONG

- 'Evag HourlyEmployee gival kai Employee

- YTTApxel Mia is-a oxéon METAgU TwV KAQGOEWV.

AUTO UTTOPOUNE VO TO EKPMETAAAEUTOUNE
XPNOIUOTIOIWVTAG TNV Ba0ikr) KAGon oTav BEAOUE
Va XPNOIUOTIOINCOUNE KATTOIO ATTO TIG
TTAPAYWYEG.
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ublic class IsADemo

~'g

public static void main(String[] args)

SalariedEmployee joe = new SalariedEmployee ("Josephine",
100, 100000) ;
HourlyEmployee sam = new HourlyEmployee ("Sam",
200, 50.50, 40);

System.out.println("joe's longer name is " + joe.getName( ));

System.out.println ("showEmployee (joe) : ") ;
showEmployee (joe) ;

System.out.println ("showEmployee (sam):");
showEmployee (sam) ;

} Mtropoupe va KaAéooupe TN HEB0SO Kal Pe
HourlyEmployee kai pe SalariedEmployee

public static void showEmployee (Employee employeeObject)

System.out.println (employeeObject.getName( ));
System.out.println (employeeObject.getAFM( )) ;

1
1{

: private String name;

1 private int AFM;

1

: public Employee (Employee other) {
1 this.name = other.name;

: this.AFM = other.AFM;

| }

1}

1

:public class SalariedEmployee extends Employee

"

public SalariedEmployee (SalariedEmployee other) {
super (other) ;
this.salay = other.salary; }

H kAfan Tou copy constructor Tng Employee (uéow Tng super(other)) yiveral e
éva avrikeiyevo T0TTou SalariedEmployee. AuTté yiveral yiati SalariedEmployee
is a Employee kai To avTikeipevo other £xel kal Toug dUo TUTTOUG.
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KAHPONOMIKOTHTA
[NOAYMOPO®IZMOX —
LATE BINDING

- 0]
[Mapadeiyua

Employee

name
hiringDate

HourlyEmpoyee SalariedEmployee
getName

getHiringDate

ELE annualSalary

wageRate

getPay() getPay()
O1 Tapaywyeg KAGoeig
kKAnpovopouv Ta edia

T Kal Tlg’pseé'éoug ™G name

hiringDate Baoikng kAGang hiringDate
MAeovéxkTnua:

ge_tName £TTAVAYXPNOIYOTTOINON ?|_e|_tNarrE1)e i

getHiringDate Tou KQOBIKal getHiringDate
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lepapxia KAGOEWV

- Méow NG OXETEWG KANPOVOUIKOTNTAG UTTOPOUE
VO OPICOUE PIa 1epapyia aTTd KAACEIG
+ 2ZAV VEVEOAOYIKO OEVTPO KAGOEWY aTTO TTIO YEVIKES TTPOG
710 €10IKEG KAAOEIG.

- 2Tn Java OAeg ol KAAOE€IG avAKouv aTnyv idia

lEpapXia.
+ 2TNV Kopu®n TNG IEpapxiag ival n kAdon Object.

- 000000000__]
H Baoikf KAGon

ublic class Employee

~'g

private String name;
private Date hireDate;

public Employee( ) { .. }
public Employee (String theName, Date theDate) { .. }

public Employee (Employee originalObject) { .. }

public void setName (String newName) { .. }

public Date getHireDate( ) { ..}
public void setHireDate (Date newDate) { .. }

1
1
1
1
1
1
1
1
1
1
1
1
public String getName( ) { .. } :
1
1
1
1
1
public String toString() { .. } :

1

1

1

1

1
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private double wageRate;
private double hours; //for the month
public HourlyEmployee( ) { .. }

public HourlyEmployee (String theName, Date theDate,
double theWageRate, double theHours) { .. }

public HourlyEmployee (HourlyEmployee originalObject) { .. }

public double getRate( ) { .. }
public void setRate (double newWageRate) { .. }

public double getHours( ) { ..}
public void setHours (double hoursWorked) { .. }

public double getPay( ) {
return wageRate*hours;
}
|
|
|
1

public String toString( ){ .. }

ublic class SalariedEmployee extends Employee

private double salary; //annual -

public SalariedEmployee( ) { .. }

~'g

public SalariedEmployee (String theName,
Date theDate, double theSalary) { ..}

public SalariedEmployee (SalariedEmployee originalObject ) { .. }

public double getSalary( ) { .. }
public void setSalary(double newSalary) { .. }

public double getPay( )
{

return salary/12;

}

public String toString( ) { ..}
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ublic class Examplel

~'g

public static void main(String[] args)
{
HourlyEmployee alice = new HourlyEmployee ("Alice",
new Date("January", 1, 2004), 50.50, 160);

SalariedEmployee bob = new SalariedEmployee ("Bob",
new Date("January", 1, 2005), 20000);

System.out.println("Alice: "
+ alice.getName() + " "

Mé£Bodoi Tng Employee + alice.getHireDate() + " "
+ alice.getPay());

System.out.print 'Bob: "
bob.getName () + " "

+ bob.getHireDate() + " "
bob.getPay()) ;

private String name = “default”;
private Date hireDate = new Date(11,4,2013);

1
1
1
1
1
1
1
1
: public Employee ()

| {

1 System.out.println(“empty contructor”) ;
1

. }

1

1

1

1

1

1

1

1

1

1

public Employee (String theName, Date theDate)
{

name = theName;

hireDate = new Date (theDate) ;
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[ o o o e e === — =
|public class HourlyEmployee extends Employee

|
{
|
1 private double wageRate;
private double hours; //for the month

public HourlyEmployee (String theName, Date theDate,
double theWageRate, double theHours)

super (theName, theDate) ;
wageRate = theWageRate;
hours = theHours;

|public class HourlyEmployee extends Employee
1

private double wageRate;

private double hours; //for the month

public HourlyEmployee (String theName, Date theDate,
double theWageRate, double theHours)

wageRate = theWageRate;

|
|
|
1
1
|
|
|
1
1
|
|
|
: hours = thelours; Tuméver “empty constructor’
1
|
|
|
1
1
|
|
|
1
1
|
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[ToAAaTTAOI TUTTOI

‘Eva avTIKEiJEVO TNG TTapaywyng KAGONG €XEl Kal

TOV TUTTO TNG BOOIKAC KAGONC

- 'Evag HourlyEmployee givail kar Employee

- YTTApxel pia is-a oxéon peTagu Twv KAaoswv (Hourly
Employee is a Employee).

AUTO PTTOPOUUE VA TO EKPETAANEUTOUNE
XPNOIMOTIOIWVTAG TNV Baoikr KAGon otav BEAoUUE
VA XPNOIUOTIOINCOUNE KATTOIO ATTO TIG TTAPAYWYEG
OAAG Bev CEPOUE TTOIA EK TWV TTPOTEPWV.

ublic class IsADemo

~'g

public static void main(String[] args)

SalariedEmployee joe = new SalariedEmployee ("Josephine",
new Date("January", 1, 2004), 100000) ;
HourlyEmployee sam = new HourlyEmployee ("Sam",
new Date ("February", 1, 2003), 50.50, 40);

System.out.println("joe's longer name is " + Jjoe.getName( ));

System.out.println ("showEmployee (joe) invoked:");
showEmployee (joe) ;

System.out.println
showEmployee (sam) ;

howEmployee (sam) invoked:") ;

public static void showEmployee (Employee employeeObject)

System.out.println (employeeObject.getName( ));
System.out.println (employeeObject.getHireDate( ));

} MrropoUpe va kaAéooupe Tn PEBOSO Kal YE
HourlyEmployee ka1 ye SalariedEmployee yiari
Kal ol dUo eival kai Employee.
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- ]
UML diaypapua

- AvatrapaoTtaacn KANPOVOUIKOTNTAG

Employee

HourlyEmployee

Protected péAN

- O1 TTapaywyeg KAAOEIG €Xouv TTpOo3acn o€ OAa Ta public

SalariedEmployee

Tedia Kal uEBOdOUG TNG YEVIKAG KAGONG.

- AEN éxouv rpéoBacn ota private media kal ueBddoug.

« Mévo péow public peBodwv set* kai get*

- Protected: av kdtroia media kal p£Bodol gival protected

Date

MTTOPOUV va Ta douv OAOI Ol aTTOYOoVOl TNG KAAONG.
- To BiBAio dev 10 GUVIOTA.

- Package access: av dgv TTpoodiopioeTe public, private, i
protected access 1671€ n default cupTtTEpIQPOPA €ival OTI N
METABANTH gival TTpooBAciun atrd AAAEG KAGOEIG LECT OTO

i0l10 TTAKETO.
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Employee

private String name = “default”;
private Date hireDate = new Date(11,4,2013);

1
1
1
1
1
1
1
1
: public Employee ()

| {

1 System.out.println(“empty contructor”);
1

1

1

1

1

1

1

1

1

1

1

1

}

public Employee (String theName, Date theDate)
{

name = theName;
hireDate = new Date (theDate) ;

public class HourlyEmployee extends Employee

private double wageRate;
private double hours; //for the month

public HourlyEmployee (String theName, Date theDate,
double theWageRate, double theHours)

name = theName;

hireDate = new Date (theDate) ;
wageRate = theWageRate;

hours = theHours;
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Employee

protected String name = “default”;
protected Date hireDate = new Date(11,4,2013);

1
1
1
1
1
1
1
1
: public Employee ()

| {

1 System.out.println(“empty contructor”);
1

1

1

1

1

1

1

1

1

1

1

1

}

public Employee (String theName, Date theDate)
{

name = theName;
hireDate = new Date (theDate) ;

public class HourlyEmployee extends Employee
private double wageRate;

private double hours; //for the month

public HourlyEmployee (String theName, Date theDate,
double theWageRate, double theHours)

name theName ;
Date = new (theDate);
wageRate = theWageRate;

hours = theHours;

5/28/2014

268



5/28/2014

YtépBaon peBddwv (method overriding)

- Mia uéBodog 1Tou opiletal oTnV BaciKr KAGON
MTTOPOUE VA TNV {OVO-0pIcOUE OTNV TTAPAYywYN
KAGON PE DIAPOPETIKO TPOTTO
+ MNapddeiyua: N yEBodog toString () . Tnv {ava-opioupe yia

KAOe TTapayouevn KAGON WOTE va TUTTWVEL auTO TTOU BEAOUE
« AuTO Aéyete uttépBaon TnG ueBddou (method overriding).

- H utrépBaon Twy yeBodwv eival dIaQopETIKr aTrd Tnv
uTTEPPOPTWON.

+ 2TNV UTTEPQOPTWON aAAG{OUPE TNV UTTOYPO®N TG MEBGBOU.
« Edw €xoupe TRV idia utroypa®r, ammA& aAAGlel 0 KWOIKOS TNG
TTapdywyng KAGong.

rpublic class Employee
{

private String name;
private Date hireDate;

public Employee( ) { .. }
public Employee (String theName, Date theDate) { .. }
public Employee (Employee originalObject) { .. }

1
1
1
1
1
1
1
1
1
1
1
1
1 public String getName( ) { .. }
: public void setName (String newName) { .. }
1
1
1
1
1
1
1
1
1
1
1

public Date getHireDate( ) { ..}
public void setHireDate (Date newDate) { .. }

public String toString()
{

return (name + " " + hireDate.toString( )):;

}

r
1
1
|
|
|
|
1
|
|
|
|
1
|
|
|
|
1
1
|
|
|
|
1
|
|
|
|
1
|
|
|
|
1
1
|
|
|
|
1
|
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ublic class HourlyEmployee extends Employee

~'g

private double wageRate;
private double hours; //for the month

public

public

public
public
public
public

public

HourlyEmployee( ) { ..}

HourlyEmployee (String theName, Date theDate,
double theWageRate, double theHours) { ..}

HourlyEmployee (HourlyEmployee originalObject) { .. }

double getRate( ) { .. }
void setRate (double newWageRate) { .. }

double getHours( ) { .. }
void setHours (double hoursWorked) { .. }

double getPay( ) {

return wageRate*hours;

}

public

String toString( ){

return (getName( ) + " " + getHireDate( ).toString( )

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 public
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

~'g

public

public

public

public
public

public
{

}

public
{

+ "\n$" + wageRate + " per hour for " + hours + " hours");

private double salary; //annual

SalariedEmployee( ) { .. }

SalariedEmployee (String theName,
Date theDate, double theSalary) { ..}

SalariedEmployee (SalariedEmployee originalObject ) { .. }

double getSalary( ) { ..}
void setSalary(double newSalary) { .. }

double getPay( )

return salary/12;

String toString( )

return (getName( ) + " " + getHireDate( ).toString( )

+ "\n$" + salary + " per year");

ublic class SalariedEmployee extends Employee
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{

public

public

public

public
public

public
{

}

public
{

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 }
1

1

1

public

private double salary; //annual

return salary/12;

System.out.println (eve) ;
System.out.println (sam);

System.out.println (han);

rpublic class SalariedEmployee extends Employee

SalariedEmployee( ) { .. }

SalariedEmployee (String theName,
Date theDate, double theSalary) { ..}

SalariedEmployee (SalariedEmployee originalObject ) { .. }

double getSalary( ) { ..}
void setSalary(double newSalary) { .. }

double getPay( )

String toString( )

1
1
1
1
return (super.toString( ) + "\n$" + salary + " per year"); 1
1
1
1
1

static void main(String[] args)

SalariedEmployee sam = new SalariedEmployee (“Sam",

new Date(l, 1, 2010), 100000);

HourlyEmployee han = new HourlyEmployee (“Han",

Employee eve = new Employee (“Eve”, new Date(1,1,2012));

1

1

1

1

1

1

1

1

‘new Date(1l, 1, 2011), 50.50, 40); I
1

1

KaAei Tn péBodo 1ng Employee
1

5/28/2014

271



5/28/2014

YT1épBaon kal aAAayn ETTIOTPEPOUEVOU

TUTTOU

- Mia aAAayr} TTou PTTOPOUME VA KAVOUUE OTNV
uTToYPA®r TNG KAAONG TTOU UTTEPRAiVOUE €ival va
OAAAEOUE TOV ETTIOTPEPOPEVO TUTTO OE QUTOV
MIag TTapAywyng KAGong
- QuaolaoTikd dev gival aAhayn a@ou n TTapdaywyn KAdon

€XEI KAl TOV TUTTO TNG YOVIKAG KAGONG.

private String name;

private Date hireDate;

public Employee createCopy ()
{

return new Employee (this) ;

}
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ublic class HourlyEmployee extends Employee

~ g

private double wageRate;
private double hours; //for the month

{

|
1
1
1
1
|
|
1
1
1
|
public HourlyEmployee createCopy () !
1
1
return new HourlyEmployee (this) ; :
1
1
1
1
|
|
1

O emoTpe@Ouevog TUTTOG aAAddel amd Employee og HourlyEmployee atnv
utrépBaacn. OuaoiaoTiKG OpwG dev UTTAPXEl aAAayn pIag Kal KABE
avTikeipevo HourlyEmployee eivalr kai Employee

{

|
1
1
1
1
|
|
1
1
1
|
public SalariedEmployee createCopy () !
1
1
return new SalariedEmployee (this) ; :

1

1

1

1

|

|

O emoTpePOEVOG TUTTOG aAAGgel atmd Employee o€ SalariedEmployee
otnv utrépRaon. OualaoTKG OpwG dev UTTAPYXEI OAAAYRA HIaG Kal KABe
avTikeipevo SalariedEmployee gival kal Employee
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toString kai equals

Eitrape 611 n Java yia KGBe avTikeinevo
«TTEPIMEVED va OEl TIG MEBGOOUC toString Kal
equals

« AuTO onpaivel 611 o1 pEBodol auTéG opidovTal TNV KAGON
Object tTou €ival o TTpoyovog OAwV To KAGOEWV Kal KAOE
véa KAGon ptTopei va Tig utrepBei (override).

- Eidape Tapadeiypara mwe uttepPAKApE TNV nEB0SO
toString.

equals

H equals otnv kAdon Object opileTal wg:
public boolean equals (Object other)

Ma Tnv kKAdon Employee 6a Tnv opicoupe wg:
- public boolean equals (Employee other)

ANAGCoupE TNV UTTOYPO®N TG KAAONG, Apa eV
KAVOUUE UTTEPRaan, AAAG UTTEPPOPTWON TNG
equals

- MNMwg Ba Tnv opicoupe woTe va kKavouue utrépBaon?

274



~'g

Overriding equals

ublic class Employee

~'g

private Date hireDate;

|
private String name; :
|
|
|

public boolean equals(Object otherObject)

j = null)
return false;

{

if (otherObject =

else if (getClass( ) != otherObject.getClass( ))

return false;
else
{

Employee otherEmployee = (Employee)otherObject;
return (name.equals (otherEmployee.name)
&& hireDate.equals (otherEmployee.hireDate)) ;

ublic class DowncastingExample

public static void main(String[] args)

SalariedEmployee sam = new SalariedEmployee ("Sam",
new Date(1l, 1, 2010), 100000);
Employee eve = new Employee ("Eve", new Date(1l,1,2012));

SalariedEmployee eve2 = (SalariedEmployee)eve;
if (sam.getHireDate () .equals(eve2.getHireDate())) {
System.out.println("Same hire date");
}else{
System.out.println ("Different hire date");
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- 0]
Downcasting

ublic class DowncastingExample

~'g

public static void main(String[] args)
SalariedEmployee sam = new SalariedEmployee ("Sam",
new Date(l1, 1, 2010), 100000);
Employee eve = new Employee ("Eve", new Date(1,1,2012));

method (sam, sam) ;

}

private static void method(SalariedEmployee sEmp, Employee emp) {
SalariedEmployee sEmp2 = (SalariedEmployee) emp;

if (sEmp.getHireDate () .equals (sEmp2.getSalary())) {
System.out.println("Same Salary");
}else{

System.out.println ("Different salary");

ublic class DowncastingExample

~'g

public static void main(String[] args)

SalariedEmployee sam = new SalariedEmployee ("Sam",
new Date(l, 1, 2010), 100000) ;
Employee eve = new Employee ("Eve", new Date(1l,1,2012));

method (sam,eve) ;

private static void method(SalariedEmployee sEmp, Employee emp) {
SalariedEmployee sEmp2 = (SalariedEmployee) emp;

if (sEmp.getHireDate () .equals (sEmp2.getSalary())) {
System.out.println("Same Salary");

}else{
System.out.println("Different salary");

1
1
1
1
1
1
1
1
1
1
1

} 1
1
1
1
1
1
1
1
1
1
1
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- 0000000
Upcasting

- H avdBeon otnv avtiBetn kKateuBuvon (upcasting) PTTOPEi
Va Yivel Xwpig va xpelddetal casting
« MTTopoUuE va KAvoupe Pia avaBean X =y dUO QVTIKEINEVWY QV:

- T OUO avTIKEiEVa va gival TG idiag KAGong A

- n KAdon Tou avTikeipévou TTou avartiBetar (y) gival aroéyovog TG KAGong Tou
QVTIKEINEVOU OTO OTTOIO YiveTal N avaBeon (X)

- Na Tapdadelypa, o TTapakATw KWOIKAS OOUAEUEI XWPIG
TTPOBANUA:
- Employee anEmployee;
* Hourly Employee hEmployee = new HourlyEmployee () ;
- anEmployee = hEmployee;

ublic class IsADemo

~'g

public static void main(String[] args)
{
SalariedEmployee joe = new SalariedEmployee ("Josephine",
new Date("January", 1, 2004), 100000) ;
HourlyEmployee sam = new HourlyEmployee ("Sam",
new Date ("February", 1, 2003), 50.50, 40);

System.out.println ("showEmployee (joe) invoked:");
showEmployee (joe) ;

|

|

|

|

|

|

|

|

1

|

|

|

|

1

1 System.out.println ("showEmployee (sam) invoked:");
1 showEmployee (sam) ;
|
|
|
|
|
|
|
|
1
|
|
|
|
1
|

public static void showEmployee (Employee employeeObject)

System.out.println (employeeObject.getName( )) ;
System.out.println (employeeObject.getHireDate( ));
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ublic class IsADemo

~'g

public static void main(String[] args)

SalariedEmployee joe = new SalariedEmployee ("Josephine",

new Date("January", 1, 2004), 100000) ;
HourlyEmployee sam = new HourlyEmployee ("Sam",

new Date ("February", 1, 2003), 50.50, 40);

System.out.println ("showEmployee (joe) invoked:");
showEmployee (joe) ;

|

1

1

|

|

|

|

1

1

|

|

|

1

1

1 System.out.println ("showEmployee (sam) invoked:");
1 showEmployee (sam) ;
|
1
1
|
|
|
|
1
1
|
|
|
1
1
|

public static void showEmployee (Employee employeeObject)

System.out.println (employeeObject) ;

I public class IsADemo :
|

{
: public static void main(String[] args) :
| { |
1 SalariedEmployee joe = new SalariedEmployee ("Josephine", 1
1 new Date("January", 1, 2004), 100000) ;
1 HourlyEmployee sam = new HourlyEmployee ("Sam", 1
1 new Date ("February", 1, 2003), 50.50, 40);
|
: System.out.println ("showEmployee (joe) invoked:"); :
" showEmployee (joe) ; 1
| |
1 System.out.println ("showEmployee (sam) invoked:") ; 1
1 showEmployee (sam) ; 1
| |
| |
| } |
| |
| public static void showEmployee (Employee employeeObject) 1
1 { 1
1 System.out.println (employeeObject) ; 1
1 } 1
: } Oa KaAéael TNV toString TNG KAGGNG TOU QVTIKEIMEVOU TTOU TTEPVAUE TV
I O6pioya (HourlyEmployee | SalariedEmployee) Kal X1 TNV KAGGN TTOU
1 EUQaviCeTal aTOV OPICUO TNG TTAPAPETPOU (Employee).
|
1 AR , .
1 O unxaviopog autdg ovoudadetal late binding (kai/fj TTOAUPOP®ICHOG)
S
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]
Late Binding (kaBuoTepnuévn dEoEUON)

H 6éopeuan (binding) ava@épeTal GTOV CUOXETIONO WETAEU TNG KANONG
MIag peBddou Kal Tou opiopoU (KWdIKa) TNG JeBdoou.

Early binding: H déoueuon yiveral KaTtd Tn HETAYAWTTION TOU
TIPOYPAHHATOG
+ ZTNV MEPITITwaon auTn n péBodog toString() ou Ba KANBEi Ba gival n péBodog
TNG KAGONG Employee HIAG Kal 6TAV YiveTal n yeTayAwTTion o compiler BAETTEN
TO OPICPA WG AVTIKEIMEVO TNG KAGONG Employee.
Late binding: H déopeuon yivetal Katd Tn eKTEAECT TOU TTPOYPAUUATOG
- To kGO avTIKEipeVO €xel TTANPOYOpPIa yia TNV KAGGN TOU KAl TOV OpITHO (KWJIKA)
TWV NEBBOWV TOU.
+ ZTv meEPITITwaon auTn n pébodog toString() ou Ba kAN egaprdtal amoé Tnv
KAQGON TToU TTEPVANE oav OpIoua (Employee, HourlyEmployee )
SalariedEmployee). AvGAOya UE TO QVTIKEINEVO KAAEITAI N avaAoyn péBodog.

21N Java e@appoletal o unxaviopdg Tou late binding yio OAeg Tig
pedodouc (og avtiBean pe AAAEG YAWOTEG TTPOYPANMATIGHOU).

]
[Mapdadeyua

ublic class Example3

~'g

public static void main(String[] args)
Employee employeeArray[] = new Employee[3];

employeeArray[0] = new Employee ("alice",
new Date(1,1,2010));

|
|
|
|
1
1
|
|
|
1
! employeeArray[l] = new HourlyEmployee ("bob",
| new Date(1,1,2011), 20, 160);
|
1
1
|
|
|
|
1
1
|
|

employeeArray[2] = new SalariedEmployee ("charlie",
new Date(1,1,2012), 24000);

for (int 1 = 0; i < 3; i ++){
System.out.println (employeeArrayl[i]) ;

}

lNa kGO aToIkEio TOu TTivaka KaAeiTal diagopeTikr) pEBodog toString
avAaAoya JE TO QVTIKEIPEVO TTOU TOTTOBETACOUE O€ eKEivn TN B€on
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protected String name;
protected double price;

public Sale(String theName, double thePrice) {
name = theName;
price = thePrice;

}

public String toString( ) {
return (name + " Price and total cost = $" + price);

}

1

1

1

1

1

1

1

1

1

1

1

return price; :

! 1
public boolean equalDeals (Sale otherSale) { :
return (name.equals (otherSale.name) 1

&& this.bill( ) == otherSale.bill( )); |

} 1
1

1

1

1

1

1

public boolean lessThan (Sale otherSale) {

1

1

1

1

1

1

1

1

1

1

1

1

1

1

: public double bill( ){
1

1

1

1

1

1

1

1

1

: return (this.bill( ) < otherSale.bill( ));
1
1

private double discount;

public DiscountSale (String theName,
double thePrice, double theDiscount)
{
super (theName, thePrice);
discount = theDiscount;

}

public double bill( )
f YrépBoon mg peAdou bill ()
double fraction = discount/100;

return (1 - fraction) *price;

public String toString( )
{
return (name + " Price = $" + price
+ " Discount = " + discount + "%\n"
+ " Total cost = $" + bill( ));

Agv €xoupe utrEPBaCn TwV HEBBDOWV
equalDeals Kdl lessThan
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ublic class LateBindingDemo

~'g

public static void main(String[] args)

Sale simple = new Sale("floor mat", 10.00);//One item at $10.00.
DiscountSale discount = new DiscountSale ("floor mat", 11.00, 10);
//One item at $11.00 with a 10% discount.

-~

System.out.println(simple);
System.out.println(discount) ;

if (discount.lessThan (simple))
System.out.println("Discounted item/is cheaper.");
else
System.out.println("Discounted ifem is not cheaper.");

Sale regularPrice = new Sale("cup/holder", 9.90);//One item at $9.90.
DiscountSale specialPrice = new JiscountSale("cup holder", 11.00, 10);
//One Atem at $11.00 with a 10% discount.

System.out.println(regularPyice) ; Me 10 pr]xuwcué Tou late binding
System.out.println(specialprice); oTnv K)\r'lon TOUG Eépouua ATl TO

if (specialPrice.equalDeals (regularPrice)) G)ITIKEIHE‘VO Wy uls bz gel
System.out.println("Deals are equal."); TUTIOU DiscountSale

else 1
System.out.println("Deals are not equal."); 1

} =¢poupe Aoirév 6T 6TavV EKTEAOUUE TOV KWOIKA TNG lessThan Kal equalDeals n
uéBodog bill () Trou Ba TTPETTEI VO KAAEGOUE gival QUTH TNG DiscountSale VW
yla 10 otherSale.bill () €ival aut TG Sale

[NOAYMOPO®IZMOX
AOPHPHMENEZZ KAAZEIZ
INTERFACES
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KAnpovouikotnta

Employee

name
hiringDate

getName

getHiringDate

toString

T

HourlyEmployee

SalariedEmployee

hours
wageRate

getPay
toString

annualSalary

getPay
toString

public class Employee

11

private String name;

private Date hireDate;

public String toString() {

return (name + " " + hireDate.toString( ));

Ipublic class HourlyEmployee extends Employee

1 {

private double wageRate;

private double hours; //for the month

public String toString( ){

return (super.toString( ) + "\n$" + wageRate + " per hour for " + hours + " hours");

| public class SalariedEmployee extends Employee

11

private double salary; //annual

public String toString( ){

return (super.toString( ) + "\n$" + salary + " per year");

O1 Tapaywyeg KAGOE€Ig
KAnpovououv Ta tredia Kai
TIG uEBGOOUG TNG BATIKAG
KAGong kai éxouv Kal dIKA
Toug Tredia Kal ueBddouG.

Etriong ptmmropoupe va
utrepBaivoupe (override)
KaTToIEG HEBBBOUG
(toString)

5/28/2014
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]
‘Eva dIapopeTIKO TTPORANUA

Ag uttoBéagoupe 61 otnv Employee BéAoupe va TTpocBécoupe pia
MEBOGO TToU eAEyxEl av BUO UTTAAANAOI £xouv ToV i8I0 PIcBS
(avegaptnTa av eivalr wpopicBiol, A TTARPOUG aTTacXoAncng)
H ouvdaptnon cival attAn:

:public boolean sameSalary (Employee other)

{
if (this.getPay() == other.getPay()){
return true;

return false

1
1
1
1
l }
1
1
1

To TrpoRANua: MNou Ba Tnv opicoupe?
+ 1davikd otnv Employee, aAA@ n Employee dev €£xel ouvapTnon getPay ()

- Av TnVv opiooupe otnv HourlyEmployee, f otnv SalariedEmployee, dev
MTTOpOUNE va TTEpAooupe dpiopa Employee e@ooov dev €xel uEBodo
getPay ()

]
Apnpnuéveg pEBodoI

H AUon eival va opiocoupe TNV getPay () WG

agnpnuévn pEBodO (abstract method) Tng

Employee.

public abstract double getPay() ;

- Mia a@npnuévn péBodog dnAwvetal o€ hia KAGon aAAd
opieTal OTIG TTAPAYWYES KAAOEIC.

- Xpnoliyotroloupe TN deopeupévn AéEn abstract yia va
OnAwaooue OTI pia PEBodOG gival apnpnuévn.

- H dAAwon piag apnpnuévng neBddou dev EXEl KWBIKA
oTTOTE N EVTOAA TEPUATICEI PE TO

- O1 apnpnuéveg péBodol rpétel va givar public (A
protected), oxI private.

5/28/2014
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- ]
AQnNPNUEVES KAAOEIC

- O1 KAAOEIG TTOU TTEPIEXOUV JIa apnpnuévn HEBodo opidovTal
UTTOXPEWTIKA WG agnpnuéveg kKAaoeig (abstract classes)
* public abstract class Employee { .. }

« Agv PTTOPOUNE VA BNPIOUPYACOUUE QVTIKEIUEVA MIOG a®nENUEVNG
KAdong

. I\/)I\lq agnpnuévn KAGon xpnaoidoTrolgiTal JOVOo yia va dNUIOUPYOUNE TTapaywYES
KAQOEIG.

+ 2TV TEPITITWON Hag dev XpeladdpaaTe avTikeiyeva T0TTou Employee. ‘Evag
UTTAAANAOG Ba gival €ite wpPopiabiog, €iTe YovVIUOG.

- O1 Tapdywyeg KAGOEIG piag apnpnuévng KAGong Ba péTrel TTAvTa va
opilouv TIG aPnENUEVEG HEBOBDOUG
- EkTOG av gival kal auTég a@npnuéVeG.

+ Mia kAdon () u€BodoG) TTou dev gival agnEnUévn AEyeTal evuTTOOTATH
(concrete)

1
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private String name;
private Date hireDate; OpIopadg TNG apnpnuévng neBddou

public abstract int getPay();

public boolean samePay (Employee other) {
return (this.getPay() == other.getPay()); 1

Xprion Tng agnpenuévng ueBédou

Kal TNG agnpenuévng kKAdong

}

public Employee( ) { .. }
public Employee (String theName, Date theDate) { .. }
public Employee (Employee originalObject) { .. }

public String getName( ) { .. }
public void setName (String newName) { .. }

public Date getHireDate( ) { .. }
public void setHireDate (Date newDate) { .. }

public String toString()

284



5/28/2014

ublic class HourlyEmployee extends Employee

~'g

private double wageRate;
private double hours; //for the month

public HourlyEmployee( ) { .. }

public HourlyEmployee (String theName, Date theDate,
double theWageRate, double theHours) { ..}

public HourlyEmployee (HourlyEmployee originalObject) { .. }

1
1
1
1
1
1
1
1
1
1
1
1
1
: public double getRate( ) { .. }
1 public void setRate (double newWageRate) { .. }
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

public double getHours( ) { ..}
public void setHours (double hoursWorked) { .. }

public double getPay( ) {
return wageRate*hours;

}
public String toString( ){ .. } E(p(’)(?'OVI’] K)\c'xgn Hourl)’/EmpI(’)yee :
} TTapdayeTal atmd apnpnuévn KAGon Kai n idia
Oev gival apnpnuEVn, TTPETTEI UTTOXPEWTIKA
va opigel TNV a@npnuévn uéBodo getPay

public class SalariedEmployee extends Employee
{

private double salary; //annual
public SalariedEmployee( ) { .. }

public SalariedEmployee (String theName,
Date theDate, double theSalary) { ..}

public SalariedEmployee (SalariedEmployee originalObject ) { .. }

public double getSalary( ) { .. }
public void setSalary(double newSalary) { .. }

public double getPay( )
{

return salary/12;

}

public String toString( ) { .. }
E@doov n kAdon SalariedEmployee
TTapdyetal amé a@nenuévn KAGon Kai n idia

Oev gival apnEnUévn, TTPETTEI UTTOXPEWTIKA
va opigel TNV agnpnuévn uéBodo getPay

- e e = = e Em Em Em e e e e e e e e e e e = = =
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:public class Example
{
public static void main(String args|[]) {
HourlyEmployee A = new HourlyEmployee (“Alice",
new Date(4,18,2013), 10, 100);
SalariedEmployee B = new SalariedEmployee (“Bob",
new Date(4,17,2013), 12000);
if (A.samePay (B)) {
System.out.println("The two employees
take the same amount per month") ;

else{
System.out.println("The two employees do NOT
take the same amount per month") ;

APnpNMEVEC KAAOEIC

< Apnpnpéveg KAQOEIC gival oI KAAOEIG TTOU TTEPIEXOUV
apnpnuéveg ueBddoug
« H uAotroinon Twv agnpnuévwy PeBOdwy PETaTIOETAl OTIG KN
a@nPNMEVES (evuTTOOTOTEG — concrete) KAAOEIG TTou gival
QaTTOYOVOI HIag a®npnuévng KAGong.
« H uAotroinon eival uttoxpewTikA. Apa £101 e€ac@alifoupe OTi
Mia concrete KAGon Ba éxel TRV HEBodO TToU BEAOUE.
- O1 apnpnuéveg KAAOEIG EKTOG ATTO A@NPNUEVES
MEBOBOUG €xOuV Kal TTEdIa KAl EVUTTOOTATEG EBODOUC.

+ KAnpovououv emITTAOV XOPOKTNPIOTIKA OTOUG ATTOYOVOUG
TOUG, OxI MOVO TIG aPnEnUEveS HEBOSOUG.

286



5/28/2014

-
Interfaces

-'Eva interface gival gia akpaia popen
a@neEnHEVNG KAGoNg

- ‘Eva interface éxel povo dnAwaoeig ueBddwv.

- To interface opidel yia atrapaitnTn AEITOUPYIKOTNTA TTOU
BEANOUE.

]
[Mapadeiyuara
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public boolean powerOn() ;

public boolean powerOff () ;
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Interfaces

- Mia kAdon uAoTrolei To Interface.
+ H kKAdon ptropei va gival kar agnpnuévn KAdon

- Mia KA&on uttopei va UAOTTOIET TTOAAQTTAC
interfaces
+ ANAG Bev utTopei va kKAnpovouei atrd TTOAAATTAEG KAGOEIG

-1
Mapadeiyuara

Ipublic class ElectricCar
implements MovingObject, ElectricObject

Ipublic class ElectricCar
extends Vehicle, implements ElectricObject
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Interfaces

‘Eva Interface utmopei va KAnpovouei atro Eva
aAAo interface

extends MovingObject

1

|

|

|

1

| public boolean powerOn() ;
|

|

: public boolean powerOff () ;
1

Interfaces vs apnpnuEVES KAAOEIC

Ta interfaces gival xproiua étav BEAoUE va opicoupe
QVTIKEIJEVA TTOU opiovTal pévo atrd KATToIa uwnAou
ETTITTEOOU AEITOUPYIKOTNTA EVW KATA Ta AAAQ UTTOPEI
va gival TTOAU dIaQOPETIKA METAEU TOUG
- 'Exouv 10 id10 interface — éva KIVOUUEVO QVTIKEIUEVO PTTOPET

va KIVEITAI

Aev EEpoupe TTWG, o€ TTOOEG OIAOTATEIG, WE TI TAXUTNTA KATT.

Mia agpnpnuévn KAGon UTToBETEl OTI TA AVTIKEIMEVA
TToU Ba opicoupe £xouv TTOAANG TTEPICOOTEPA KOIVA
XOPOKTNPIOTIKA

+ Koiva mredia Trévw oTa OTToia UTTOPOUE VA UAOTTOIF|OOUE KAl
KOIVEG EBODOUG.
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- ]
Apnpnuévol Tutrol AedopEVWV

Ta interfaces ytropoupe va Ta dOUNE KAl oAV
Apnpnuévoug Tuttoug Acdopuévwy

IM.X., Mia oToiBa aTTaITEl CUYKEKPIUEVES AEITOUPYIES
atro TIG KAAOEIG TTOU TNV UAOTTOIOUV

- Push

- Pop

- ISsEmpty

- Top

Avdaloya pe Tov TUTTO TWV dEBOUEVWY TTOU Ba KPATAEI
N OTOIRa YUTTOPOUUE VA OPICOUNE DIAPOPETIKES
UAOTTOINOEIG

+ YTapxel Kal GAAOG TPOTTOG VA TO KAVOUUE QUTO OPWG OTTWG
Ba doupue TTapakdaTw

MNapadeiyua: To interface myComparable

To interface myComparable opicel interface yia
QVTIKEIJEVA TA OTTOIA TTOPOUV VA CUYKPIBOUV PETAEU
TOUG

- YTapyel otnv Java 1o interface Comparable aAAd gival Aiyo
O1aQOPETIKS

Opicel TNV péBodO
e public int compareTo (Object other) ;
2 nuaacioloyia:

* Av n P€B0B0G EMIOTPEWEN 0PVNTIKO CPIBUO TOTE TO AVTIKEIUEVO
this eival pIKpOTEPO ATTO TO AVTIKEIMEVO Other

+ Av n H€BOBOG emIOTPEWEI UNOEV TOTE TO AVTIKEIMEVO this gival
00 JE TO avTIKEiMEVO other

+ Av n p£Bodog emOoTPEWE OETIKO aPIBUO TOTE TO AVTIKEIUEVO
this gival peyaAUuTepo atrd 1o avTiKEihevo other
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Interface myComparable

]
E¢papuoyn

- MTTOpOUE Va opicoupe pia uEBOdO sort n oTroia
VO UTTOPEI VO EQAPUOOTEI O€ TTIVOKEG ME
OTTOIAdNTTOTE HOPYPNG AVTIKEIMEVA

for (int i = 0; i < array.length; i ++) {
myComparable minElement = arrayl[i];
for (int j = i+l; j < array.length; j ++){

1
! 1
! 1
! 1
! 1
1
1 if (minElement.compareTo (array[j]) > 0) { :
1 minElement = arrayl[j]; 1
: array[j] = arrayl[i]; !
1 array[i] = minElement; :
: } !
L !
o} ; ; ; ;
Iy MTropei va epappooTEi O€ OTTOIOBATIOTE QVTIKEINEVA
1

TT0U UAOTTOI0UV TO interface myComparable
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private String name;
private int number;

public Person() {

System.out.println("enter name and number:");

Scanner input = new Scanner (System.in);

name = input.next(); number = input.nextInt();

}

public String toString() {
return name + " " + number;

}

public int compareTo (myComparable othe!
Person otherPerson = (Person)” other;
if (number < otherPerson.number) {
return -1;
}else if (number == otherPerson.number) {
return 0;
} else { return 1;}

Xpnon Tou DownCasting

public static void main(String[] args) {
Person[] array = new Person|[5];
for (int i = 0; i < array.length; i ++){
array[i] = new Person() ;
}
sort (array) ;
System.out.println() ;
for (int i = 0; i < array.length; i ++){
System.out.println(array[i]) ;
}
}

public static void sort (myComparable[] array) {
for (int i = 0; i < array.length; i ++){
myComparable minElement = array[i];
for (int j = i+l; j < array.length; j ++){
if (minElement.compareTo (array[j]) > 0){

minElement = array[]j];
array[j] = array[i]’
array[i] = minElement;

5/28/2014
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EtrékTaon

- Tryivetan av avri yia Persons B€Aoupe va
OUYKpPivOUpE OTTiTIO?
- 'Eva oTriti (House) €xel d1e0Buvon kal uéyebog
+ @éAoupe va Tagivounooupe e Baon 1o péyebog

[NOAYMOPO®IZMOX
AOPHPHMENEZZ KAAZEIZ
INTERFACES
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KAnpovouikotnta

Employee

name
hiringDate

getName

getHiringDate

O1 Tapdaywyeg KAGoE€Ig
KAnpovopouv Ta Tedia Kai
TIG uEBABOUG TNG BATIKNAG
KAGONG Kai €xouv Kal OIKA
Toug Tredia kal ueBddoug

HourlyEmployee

SalariedEmployee

hours annualSalary
wageRate getPay
getPay
I Emolovee e+ 77 K
 Employee e; !
Employee |e = new HourlyEmployee() ; :
name I System.out.println(e); I
hiringDate € = new SalariedEmployee(); I
getName : System.out.println(e); :
getHiringDate L o e e e Ml ___1
toString
Late Binding:
HourlyEmployee SalariedEmployee O kWOIKAG TTOU EKTEAEITAI YIO TNV
toString () eEopTdTal ammoé TNV
hours annualSalary KAGGOT) TOU QVTIKEINEVOU TNV (Pt
wageRate getng NG kARong (HourlyEmployee A
getPay toString SalariedEmployee) kai 6x1 TNV Wpa
toString g dAAwong (Employee)
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AQnNPNUEVES KAAOEIC

Employee

e T
name (Public abstract double getPay(); ,
hiringDate i i
getName Mia apnpnuévn pébodog
getHiringDate ONAWVETAI O€ JIa YEVIKR KAGaN Kal
toString opifeTal o€ pIa TTI0 €EEIBIKEUPEVN
getPay KAGon

O1 kKA&oE€Ig e a@nPNUEVES
ueBOdOUG gival apnpnuéVeS
KAGoEIg.

HourlyEmployee SalariedEmployee

Agv ptTOpOoUlE Va OpicouE

hours annualSalary QVTIKEIUEVA aPNPNHEVWV KAGCEWV.
wageRate getPay

getPay toString O1 TTapAYWYEG EVUTTOOTATEG
toString KAQOEIG TIPETTEI VA UAOTIOIOUV TIG

apnpnuéveg ueBOdOUG.

APnpNMEVEC KAAOEIC

Employee
name = | oo e e )
hiringDate :public boolean sameSalary (Employee other) |
getName i 1 :
getHiringDate I if(this.getPay() == other.getPay()) { I
toString | return true; I
sameSalary 1} :
getPay I return false 1
Iy .
L e e e e e e e e e e e = 3
Mia apnpnuévn péBodog ptropei va
HourlyEmployee SalariedEmployee XpnoiyotroinBei péoa oe GAAeG
pEBOOOUG TNG agnpnuévng KAAaNG
hours annualSalary
wageRate getPay
getPay toString
toString

5/28/2014
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Interfaces

Employee

EmployeePay

name
hiringDate

getName

getHiringDate

toString
sameSalary
getPay

N

HourlyEmployee

SalariedEmployee

hours
wageRate

annualSalary

getPay
toString

getPay
toString

ublic interface EmployeePay

~ g

1
1
1
: public double getPay() ;
1
1
1

Ipublic abstract Employee
| implements EmployeePay

‘Eva interface opicel pia Bacikn
AeiToupyikoTnTa (UEBABOUG).

Mia kA&on uAoTroiei 1o interface,
OnA. uhotroiei TIg peBGdOUG Tou
interface.

Mia kKA&on ptropei va uhoTrolei
TTapamdvw ato éva interfaces

Bpeite Ta AGON

+ 270 TTPOYPOAUMA OTNV ETTOMEVN dlaPAvEIa

utTdpyouv diagopa AGen

- [Mola givai?
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I public abstract class Vehicle

'

: private int position = 0;

1

| Ppublic Vehicle(int pos){

1 position = pos;

I}

|

: public abstract void move() ;

: public void print()

'

1 System.out.println("position = "
1 + position);
I}

|

I}
e —

| public class Example

| public static void main(String[] args)({
1 Vehicle[] V = new Vehicle[3];

1 V[0] = new Car(0,100) ;

1 V[1] = new Bike();

1 VI[0].drive(); V[O0].print();

1 VI[1] .move(); V[1].print();

1 V[2] = new Vehicle (0) ;

|
|

I public abstract class Vehicle

'

: private int position = 0;

|

| Ppublic Vehicle(int pos) {

1 position = pos;

1}

|

: public abstract void move() ;

: public void print()

'

1 System.out.println("position = "
1 + position);
Iy

|

I}

L e e e = ==

| public class Example

| public static void main(String[] args)({
1 Vehicle[] V = new Vehicle[3];

1 V[0] = new Car(0,100);

1 V[1] = new Bike();

1 V[0] .drive(); V[0].print();

1 V[1].move(); V[1].print();

1 V[2] = new Vehicle (0) ;

|
|

~'g

~'g

ublic class Car extends Vehicle
private int gas;

public Car(int pos, int gas){
position = pos;
this.gas = gas;

}

public void drive() {
position += 10;
gas -= 10;

}

public void print() {
super.print() ;
System.out.println("gas =" + gas);

1
public void move () { :
position ++; 1
1
1
1

ublic class Car extends Vehicle
private int gas;

public Car(int pos, int gas){
position = pos;
this.gas = gas;

}

public void drive() {
position += 10;
gas -= 10;

}

public void print() {
super.print();
System.out.println("gas =" + gas);

1
1
public void move () { "
position ++; 1
1
1
1
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| public abstract class Vehicle 1

I {

I protected int position = 0;

|

|

1 public Vehicle() {

1}

|

I public Vehicle (int pos) {

: position = pos;

| }

|

| bpublic int getPosition{

1 return position

1}

|

I public void setPosition(int pos) { |

: position = pos; I

| } |

| |

| public abstract void move() ; 1

| |

: public void print() :
{

: System.out.println("position = " :

| + position); 1

1} |

1} 1

e e e e e e e e e e e e = = = = = = = = - |

O constructor douAguel évo av

|public class Car extends Vehicle £XOUpE constructor xwpic opicuaTa
t ) otnv Vehicle. ANIWG xpelaldpaoTte
private int gas; auTo Tov constructor:
public Car(int pos, int gas) { i . .
position = pos; public Car(int pos, int gas) {
this.gas = gas; super (pos) ;
} this.gas = gas;
}
public void move () {

gas -= 10;

} _
public void print() {

super.print();

-
1
|
|
|
1
1
1
|
|
1
1
1

setPosition (getPosition() + 10); :
|
1
1
|
|

System.out.println("gas =" + gas); 1

1
1
1
|
|
1
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{

1
1 1
1 1
: public void move () { :

1
: position ++; I
: :
1 1
1 1
1 1

O constructor (7 paAAov n EAAelpn Tou) douAelEl pévo av
£€xoupe constructor xwpig opiopata atnv Vehicle. AAIWG
XPEIadopaoTe auTod TOV constructor:

public Bike() {
super (0) ;
}

:public class Example
1 {

. public static void main (String[] args) {
: Vehicle[] V = new Vehicle[2];

: V[0] = new Car(0,100) ;

: V[1l] = new Bike();

: VI[O0] .move(); V[O0].print() ;

| VI[1l] .move(); V[1].print()

: // V[2] = new Vehicle (0) ;

:

1

1

1

} Agv HTTOPOUE VA OPICOUNE QVTIKEIUEVO TUTTOU
Vehicle yiaTi gival apnpnuévn kKAGon.

Epwtnoceig:

o YTapxel TPOPBANPa YE TNV eVIOA Vehicle[] V = new Vehicle[2]; ?
* [loia print kaAeital yia 1o avtikeipevo V[0]? Moia yia to V[1]? TMarti?

* Ti 6a TuTtwaoel To TTPdYpaAUUa?
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protected int gas;

super (pos) ;

1
1
1
1
1
1
public EngineVehicle (int pos, int gas) { 1
1
1
this.gas = gas; 1
1

1

1

__________________________________________

‘Eva peyaho Tapadeiyua

- @¢éAoupe va QTIALoUUE Eva TTPOYPAUUA TTOU
dlaxelpieTal To TTopToPOAIo (portofolio) evog
xpnuatioTr. To portofolio €xel peToxég (stocks),
METOXEG TTOU divouv pépiopa (divident stocks),
apoifaia kepaAaia (mutual funds), kal xprpaTa
(cash). MNa kABe pia a1ré AUTES TIG Ogicg (assets)
BEAoupe va uttoAoyiloupe TRV TWPIVA TNG
atrotiynon (market value) kai To KEpdOG (profit)
TToU pag divel. MeTd BEAoupe va UTTOAOYIOOUE TN
OUVOAIKN agia Tou TTOpTOPOAIOU KOl TO GUVOAIKO
KEPOOG

5/28/2014
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NETTTOUEPEIEC

- Cash: Agv petaBAaAAeTal n agia Tou, dev EXEl

KEPOOG

- Stocks: H agia Tou gival ion e Tov apiBuo Twv
METOXWV ETTi TNV agia TNG PETOXNG. To KEPDOG gival
N d1a@opd TNG TWPIVAG ATTOTIMNONG ME TO KOOTOG

ayopdg

- Mutual Funds: MNapdpoia pe 1a Stocks aAAd o
QAPIOPOC TWV PETOXWV TTOU UTTOPOUE VA EXOUME
gival TTpayuaTikog apiBuog avTi yia akEPAIOg

- Dividend Stocks: Opola pe Ta Stocks aAAG oT1o

KEPOOG TTPOCOETOUE KAl TA JEPITUATA

Stock MutualFunds DividendStock Cash
symbol symbol symbol amount
number: int number: double number: int getMarketVvalue
cost cost cost getProfit
current price current price current price
getMarketValue getMarketValue dividends
getProfit getProfit getMarketValue

getProfit

5/28/2014
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- ]
2. XE0I0OMOC

- BAéTTOUHE OTI UTTAPXOUV BIAPOPA KOIVA OTOIYEID
METACU TwV d1A@OPWY OVTOTHTWYV TTOU HOG
EVOIAPEPOUV
« XpeladdpaoTe yia KaBe asset pia ouvapTnon TTou va Jag

divel To market value kai pia Tou va uttoAoyicel To profit

- MNa 1a share assets (stocks, dividend stocks, mutual
funds) To KEpOOG gival n dia@opd TG TWPIVAG TIMAG ME
TO KOOTOG

« H miun Twv dividend stocks utroAoyileTal 6TTwg auth TV
atTAWV stocks atTAd TTPOCBETOUE KAl TO PEPIOUA

H DividentStock £xel Ta idla XapaKTnPIoTIKA
Je TNV Stock kal atrAd aAAGdel o TPOTTOG TTOU
utToAoyiCeTal N ATTOTINNON WOTE Va
TpocBétel Ta dividents

Stock MutualFund
symbol symbol Cash
number: int number: double amount
cost cost getMarketValue
current price current price getProfit
getMarketValue getMarketValue
getProfit getProfit
DividendStock
dividends Mwg aAAiLG yTTopoUpe va
getMarketValue BeATIWGOUNE TO OXEDIATUO?
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ShareAsset
symbol
cost
current price | public abstract double getMarketValue(); |
getProfit | :
public double getProfit() {
getMarketVaIue . return getMarketValue() - cost; :
/\ L} ______________________ |
Stock MutualFund Cash
number: int number: double agf\)/luar;LetValue
getMarketValue getMarketValue g .
T getProfit
DividendStock
getMarketValue

Asset
h getMarketValue
ShareAsset getProfit
symbol A
cost :
currentprice  fF--—--—---- 1
getProfit ____
getMarketValue :
1
/ \ I
1
Stock MutualFund Cash
number: int number: double az::\)/ll;r;iewalue
getMarketValue getMarketValue g .
T getProfit
DividendStock
dividends
getMarketValue
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public class Portofolio 2 Xpnron Tou Interface Asset
{

public static void main(String[] args) {
ArrayList<Asset> myPortofolio = new ArrayList<Asset>();
myPortofolio.add (new Cash(1000)) ;
Stock msft = new DividendStock ("MSFT", 100, 39.5);
myPortofolio.add (msft) ;
MutualFund fund = new MutualFund("FUND", 10.5, 30);
myPortofolio.add (fund) ;
fund.setCurrentPrice (40) ;
fund.purchase (3.5, 40);
msft.setCurrentPrice (40) ;
Stock appl = new Stock ("APPL", 10, 100);
myPortofolio.add (appl) ;
appl.setCurrentPrice (97) ;

double totalValue = 0;

double totalProfit = 0;

for (Asset a:myPortofolio) {
System.out.println(a+"\n");

totalValue += a.getMarketValue() ;V

totalProfit += a.getProfit();

Xprion Twv peBédwy Tou Interface

}
System.out.println("\nTotal value = "+ totalValue);
System.out.println("Total profit = "+ totalProfit);

AMO Eva TTapadEIyua

‘Exoupe éva ouoTnua dIaxEipIong €I01TNPIWY JIAg
ouvauliag. To KABe €101t PI0 £XEI EVA VOUEPO Kal
TIuA. H Tign Tou g101mnpiou egaptaTal av 6a
ayopaoTei otV cicodo (50 eupw), N Ba ayopaoTei
MEXPI Kal 10 pépeg piv Tnv cuvauAia (40 eupw),
A TTavw atmd 10 y€peg TTpIv TNV ouvaulia (30
eupw). Ta €101ITHPIA EK TWV TTPOTEPWV EXOUV
@oITnTIKn éKTTTwon 50%.

O@€ENOUNE VO TUTTWOOUUE Ta EICITAPIO KA VO
UTTOAOYIOOUUE T OUVOAIKG £0000 TNG OUVAUAIQG.
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Ticket

number
toString

getPrice

|

AdvanceTicket

numOfDays

getPrice
toString

!

StudentAdvance

/\

AdvanceTicket

getPrice
toString

numOfDays

getPrice
toString

)

StudentAdvance

getPrice
toString

Ticket

number
toString

getPrice

WalkInTicket

getPrice
toString

5/28/2014
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Ticket
number
toString
getPrice
AdvanceTicket WalkinTicket
numOfDays
getPrice getPrice
toString toString
StudentAdvance StudentWalkin
getP_rice getPrice
toString toString
|public abstract double getPrice(); |
| |
|
Ticket :public double finalPrice/() 1
1 { 1
number | if (student)({ :
student: boolean I return getPrice()*0.5; |
toString oy :
finalPrice : return getPrice () ; |
getPrice 1} |
b o o o o e e e e e e e e e e e e e e J
AdvanceTicket WalkinTicket
numOfDays
getPrice getPrice
toString toString
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ATT6 TO TTpONyoUuEvo lab

- Eixape Tnv kAGon Document, kail dUo
TTapayopeveg KAaoelg: TextFile, Emall

Document
text ; . .
getText H epwTnon ¢ntoloe va @TIageTE
print €va Trivaka pe Tpia Document
avTikeiyeva, éva Document, éva

TextFile, kal éva Email kai va
Kavete attach 1o TextFile o€ éva

TextFile Email Email.
pathname from, to
print attach
print

Ti yiveTal av XPNGOIMOTIOINCOUPE QUTO TOV KWOIKA?

1
|
|
public static void main(String args[]){ 1
Document[] documents = new Document[3]; !
1
|
|
|

documents[0] = new Document("This is a document");
documents[1l] = new Email ("Alice", "Bob", "Alice to Bob email");
documents[2] = new TextFile ("/home/myfile.txt", "This is a text file");

documents[1] .attach (documents[2]) ;
printDocuments (documents) ;

private static void printDocuments (Document[] docs) {
for (int i = 0; i < docs.length; i ++){

docs[i] .print();

System.out.println() ;
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public static void main(String args[]) {
Document[] documents = new Document[3];

documents[0] = new Document("This is a document");
documents[l] = new Email ("Alice", "Bob", "Alice to Bob email");
documents[2] = new TextFile("/home/myfile.txt", "This is a text file");

Email myEmail = (Email)documents[1];
myEmail.attach (documents[2]) ;
documents[1l] = myEmail;
printDocuments (documents) ;

private static void printDocuments (Document[] docs) {
for (int i = 0; i < docs.length; i ++){
docs[i] .print();
System.out.println();

[ENIKEYMENEX
KAAZEIZ
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]
Stack

- @QuunBeiTe TTWG OpiCAPE PIa OTOIBO AKEPAiIWY

{
private IntStackElement head;
private int size = 0;

1 1
1 1
1 1
1 1
1 1
1 A !
| public int pop () {

1 if (size == 0){ // head == null 1
1 System.out.println("Pop from empty stack");

: System.exit (-1); :
1 } 1
1 int wvalue = head.getValue(); 1
1 head = head.getNext() ; 1
1 size --; !
: return value; :
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

}

public void push(int value) {
IntStackElement element = new IntStackElement (value);
element.setNext (head) ;
head = element;
size ++;

309



5/28/2014

public class IntStackElement
{

private int value;
private IntStackElement next = null;

public IntStackElement(int value) {
this.value = value;

}

1 1
1 |
1 |
1 |
1 1
1 1
1 1
1 |
1 I
1 1
1 1
1 1
: public int getValue () { :
" return value; 1
1 } 1
1 1
1 |
1 public IntStackElement getNext () { 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

return next;

}

public void setNext(IntStackElement element) {
next = element;

}

r

Stack

- Av B€Aoupe n oToiBa Jag va atToBnKeUEl
QVTIKEIMEVA TNG KAAONG Person Ba TTpETTEl va
OPICOUE MIa DIAPOPETIKA Stack Kal OIAPOPETIKN
StackElement.
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private Person value;
private PersonStackElement next;

public PersonStackElement (Person val) {
value = val;

public void setNext (PersonStackElement element) {
next = element;

public PersonStackElement getNext () {
return next;

public Person getValue () {
return value;

ublic class PersonStack

~'g

private PersonStackElement head;
private int size = 0;

public Person pop () {

if (size == 0){ // head == null
System.out.println("Pop from empty stack");
System.exit (-1);

}

Person value = head.getValue() ;

head = head.getNext() ;

size --;

return value;

public void push(Person value) {
PersonStackElement element = new PersonStackElement (value) ;
element.setNext (head) ;
head = element;
size ++;

5/28/2014
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]
Stack

- @a ftav 1o BOAIKO av YTTOPOUCANE VO OPICOUME
Mia povo kAdon Stack trou va ytropei va
aTToONKEUEI AVTIKEIUEVA OTTOIOUBATIOTE TUTTOU.

+ [MW¢ PYTTOPOUNE VA TO KAVOUNE auTo?

- Mia Aoon: H ObjectStack TTou KpaTdel avTiKeipeva
Object, TNV TTI0 YEVIKA KAAON

- Ti TpSBANUa PTTOPEI Va £XEI AUTO?

private Object value;
private ObjectStackElement next;

public ObjectStackElement (Object val) {
value = val;

}

public void setNext (ObjectStackElement element) {
next = element;

}

public ObjectStackElement getNext () {
return next;

}

public Object getValue () {
return value;
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ublic class ObjectStack

~'g

private ObjectStackElement head;
private int size = 0;

public Object pop () {

if (size == 0){ // head == null
System.out.println("Pop from empty stack");
System.exit(-1);

}

Object wvalue = head.getValue() ;

head = head.getNext() ;

size --;

return value;

public void push(Object value) {
ObjectStackElement element = new ObjectStackElement (value) ;
element. setNext (head) ;
head = element;
size ++;

public static void main(String[] args) {
ObjectStack stack = new ObjectStack() ;

Person p = new Person(“Alice”, 1);
Integer i = new Integer(10);
String s = “a random string”;

stack.push(p) ;
stack.push (i) ;
stack.push(s) ;

Agev pmmopoUpe va eAEYEOUE TI QVTIKEIUEVA PTTAIVOUV OTNV 0ToifRa.
Katd tnv e€aywyr) Ba mpétel va yivel petatpotrh (downcasting) kai B€Ael
TIPOCOXI VO PETATPETTOUPE TO GWAOTO AVTIKEIMEVO OTOV OWOTO TUTTO.

5/28/2014
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["evikeupéveg (Generic) KAAOEIG

- O1 yevikeupéveg KAAOEIG TTEPIEXOUV éva TUTTO
OedopEVWY T TTOU OpICETAl TTOPOUETPIKA
- Otav xpnaoipotroloupe TNV KAGoN avtikaBioToupe Tnv
TTOPAMNETPO T PE TOV TUTTO DedopPEVWY (TNV KAAON)
TToU BéAoupe

* 2UVTOKTIKO:
e public class Example<T> {..}

- OpiCel TNV yevikeupévn KAGon Example pe TapaueTpo
TOV TUTTO |

« Méoa otnv KAdon o T0TTog T XPNOIYOTIoIEITAlI AV TUTIOC
OedouEVWIV

- Otav xpnaoipotroloupe TNV KAaon Example ]
QVTIKABIOTOUWE TO T PE KATTOIO OUYKEKPIMEVN KAGON
- Example<String> ex = new Example<String>() ;

"Eva TTOAU at1TAG TTapadEIyua

public class Example<T>{
T data;

public Example (T data) {
this.data = data;

public void setData(T data) {
this.data = data;

public T getData() {
return data;

}

|
1
1
public static void main(String[] args) { 1
Example<String> ex = new Example<String>(“hello world”) ; 1
|
1
1
|

1
1
1
1
1
1
1
1
1
1
1
I}
1
1
1
1
1
1
1
1
1
1 System.out.println(ex.getData());
1

1
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- 000000
["evikeupévn 2T0iBa

- MTTOopoUuE TWPA Va PTIAEOUNE Ui OToIRa yia
OTTOIOONATTOTE TUTTO OEDONEVWV

private T value;
private StackElement<T> next;

public StackElement (T val) {
value = val;

}

public void setNext (StackElement<T> element) {
next = element;

}

public StackElement<T> getNext () {
return next;

}

public T getValue() {
return value;
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ublic class Stack<T>

~'g

private StackElement<T> head;
private int size = 0;

public T pop () {

if (size == 0){ // head == null
System.out.println("Pop from empty stack");
System.exit(-1);

}

T value = head.getValue();

head = head.getNext() ;

size --;

return value;

}

public void push(T value) {
StackElement<T> element = new StackElement<T>(value) ;
element. setNext (head) ;
head = element;
size ++;

ublic class StackTest

~'g

public static void main(String[] args) {
Stack<Person> personStack = new Stack<Person>();

personStack.push(new Person("Alice", 1));
personStack.push (new Person("Bob",2));
System.out.println (personStack.pop()) ;
System.out.println (personStack.pop()) ;

1

1

1

1

1

1

1

1

1

1

1

1

1 Stack<Integer> intStack = new Stack<Integer>();
! intStack.push(new Integer (10));

: intStack.push(new Integer (20));

1 System.out.println(intStack.pop());

1 System.out.println(intStack.pop());

1
1
1
1
1
1
1
1
1
1

Stack<String> stringStack = new Stack<String>():;
stringStack.push("string 1");
stringStack.push("string 2");
System.out.println(stringStack.pop());
System.out.println(stringStack.pop());

Anuioupyoupe OTOIBEG CUYKEKPIPEVOU TUTTOU.
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-1
[TOANQTTAEG TTOPAUETPOI

- MTTOpOUNE Va £XOUuHE TTAVW aTTO £va
TTOPAMETPIKOUG TUTTOUG

—— e — mm mm mm e e e e e e e e e e e mm mm e e e e e o =y

ipublic class KeyValuePair<K,V>{
: private K key;
! private V value;
:
1

- 000000
[Tayideg

1. O T1utrog T dev PTTOPEI VO avTikaTaoTaBEl aTTd £va
TTPWTAPXIKO TUTTO dedopsvwy (TT.X. int, double,
boolean — TTpéTTEl va XpnNOIMOTIOINCOUKE TA
wrapper classes yI autd, Integer, Boolean, Double)

2. Aev NTTOPOUNE VO OPICOUNE Eva TTivaka aTrd
QVTIKEIMEVA YEVIKEUPEVNG KAAONG.
.X., StackElement<String>[] A; _
3. Agv NTTOPOUUE VA XPNOIUOTTOIOUME TOV TUTTO T
OTTWG oTToIadNTTOTE AAAN KAAON.
M., T obj = new T():;

T[] = = new T[10]; Bev elvan amodekr
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]
["EVIKEUEVEG KAATEIG UE TTEPIOPICUOUG

- Ag uttoB€00UpE OTI BEAOUE va OPICOUE pia
VEVIKEUMEVN KAGoN Pair n otroia kpaTdel éva
Ceuyog atrd dUO AVTIKEIMEVA OTTOIOUDITTOTE
TUTTOU.

|
1
private T first; :
private T second;:
|
1
1

]
["EVIKEUUEVEG KAATEIG UE TTEPIOPIOUOUG

- @EANOUE ETTIONG VA PTTOPOUNE VA OI0TACOUHE TA
geuyn
- [Na va yivel autd Ba TTPETTEl va UTTAPXEI TPOTTOG va
OUYKpivoupe Ta oTolxeia first kal second.

- Mepropifoupe TV T va uAoTrolei To interface myComparable

f

public class Pair<T extends myComparable>{
- . —

private T first;

private T second;

1

1

) 1

extends &x1 implements :
public void order() { 1
1

1

1

1

1

1

if (first.compareTo (second) > 0) {
T temp = first; first = second; second = temp;

1
|
|
|
|
1
1
|
! }
|

1

1

r
1
1
|
|
|
|
1
|
|
|
|
1
|
|
|
|
1
1
|
|
|
|
1
|
|
|
|
1
|
|
|
|
1
1
|
|
|
|
1
|
|
|
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["EVIKEUEVEG KAATEIG UE TTEPIOPICUOUG

- @EAoupE ETTIONG VA UTTOPOUNE va DIOTACOUE T
geuyn
- MNa va yivel autd Ba TTPETTEI va UTTAPXEI TPOTTOG VA
OuyKpivoupe Ta oTolxEia first kar second.

« MepropiCoupe TRV T va vAoTroiei To interface Comparable

r

public class Pair<T extends Comparable<T>>{
private T first;
private T second;

public void order() {
if (first.compareTo (second) > 0) {
T temp = first; first = second; second = temp;

1
|
|
|
|
1
1
|
! }
|

1

1

["EVIKEUUEVEG KAATEIG UE TTEPIOPIOUOUG

- MTTOpOUE VA TTEPIOPICOUNE TOV TTAPAPETPIKO TUTTO
Va KANPovopel oTToladATIOTE KAAOT), | OTTOIOONTTOTE
interface i cuvOUAONO ATTO TA TTAPATTAVW.

AéxeTal yévo atroyovoug
-public class SomeClass g Employee

<T extends Employee> { .. }
cpublic class SomeClass

<T extends Employee & Comparable<T>>

AéxeTal yévo atroyovoug NG

Employee 110U UAOTTOIOUV TO
interface Comparable

5/28/2014
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["EVIKEUUEVEG KAATEIG KAl KANPOVOUIKOTNTA

- Mia yevikeup€vn KAGON PTTOPEI va €XEl ATTOYOVOUG
AAAEG yeVIKEUPEVEG KAAOEIG.
- O1 atréyovol KAnpovououv Kai Tov TUTTo T.

*public class OrderedPair<T> extends Pair<T>
{ ..}

- Aev opifeTal KANPOVOUIKOTNTA WG TTPOG TOV
TTOPAMETPIKO TUTTO [

- Agv UTTAPXEI Kapia oyxéon METAEU TWV KAAOEWV
Pair<Employee> Kdl Pair<HourlyEmployee>

]
Wildcard

< Av B€AoupE va OpicoUE Eva VEVIKO TTAPAPETPIKO TUTTO
XPNOIUOTTOIOUHE TNV TTAPAUETPO PTTAAQVTEP 7, N OTToIa
avatrapioTd éva oTrolodnTroTe TUTTO T,
+ Mpooé€Te 0TI AQUTO gival KATd TN XPron TNG YEVIKEUPEVNG KAGONG

- public void someMethod (Pair<?>){ .. }

- Me autrj Tn 0Awaon opifoupe Pia uEBOdO TTOU TTaiIpVEl Gav OPICUA
€va avrtikeipevo Pair pe T0mmo T OTIOATTOTE.

- MTTopouuE va TreploploToUe o€ éva TUTTO TTOU Eival
atmréyovog TnG Employee.

- public void someMethod (
Pair<? extends Employee>){ .. }
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- 0000000
ArrayList

- H kKAGon ArrayList<T=> gival pia TepITITwon
YEVIKEUPEVNG KAGONG
« 'Evag duvapikog trivakag TTou opideTal JE TTAPAPETPO
TOV TUTTO TWV QVTIKEIMEVWY TTOU Ba KPATAEL.
- H ArrayList<T=> gival pia atrd 11I¢ cUAAOYEQ
(Collections) trou €ival opiopéveg otnv Java.
+ YTTApXoUOEG DOUEC OEDOUEVWY TTOU Jag BonBdve otnv
QaTTOBNKEUON KAl AVAKTNOT TWV OeOOUEVWV.

5/28/2014
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: Interface Map<K,V> |

e e e e e e e e - = -

I

class ArrayList<T>

class HashSet<T>

class HashMap<K,V>

ATtroBnkeUel Gedopéva oe
oeiplakn Hop®n. YTTApXEl
n évvoia Tng SIATagNG.
KaAoé av Béhoupe va
dlaTpExoupe Ta Oedopéva
ouxVvda Kal ypryopa.

ATtroOnkeUel Gedopéva
oav oUvoAo Xwpig
diatagn. KaAdé av
BéAoupe va Bpiokoupe
YPAYopa av éva oToIxEio
avrkel 010 0UVOAO

- 0000000
ArrayList (JavaDocs link)

- Constructor

AmroBnkeuel (key,value)
Ceuyn. Mapopoia doun ue
10 HashSet yia Tnv
aTro0rKeUON TWV KAEIDIWY,
aAAG Twpa KABe KAIi (key)
oxeTICeTal JE Mia TIunA
(value).

* ArrayList<T> myList = new ArrayList<T>();

- M£Bodol

add (T x) : TTPOCBETEI TO OTOIXEIO x GTO TEAOG TOU TTiVaKA.
cadd(int i, T x): TTPOCOBETEI TO OTOIXEIO x OTN Oé0on i Kal

METATOTTICEl TA UTTOAOITTA OTOIXEIO KATA WIa BEon.

- remove (int i) : OQQIPEi TO OTOIXEIO OTN BEON i KOl TO ETMIOTPEPEL.
- remove (T x): QQOAIPEI TO OTOIXEIO
- set(int i, T x): O¢reiotnv Béon i Tnv TIYA x aAAGlovTag TNV

TTponyouuEvn

c get(int i): €mMOTPEQPEI TO AVTIKEINEVO TUTTOU T OTN Béon i.
- contains (T x) : boolean av 10 oTOIKEIO % QVrKEl TNV AioTa ) OXI.

« size(): O OPIBUOG TWV OTOIXEIWV TOU TTIVOKA.

- AlaTpéxovTag ToV TTivaKa:
* ArrayList<T> myList = new ArrayList<T>();
*« for (T x: myList){..}

5/28/2014
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]
HashSet (JavaDocs link)

Constructors

- HashSet<T> mySet = new HashSet<T>() ;

MéBodol

« add (T x) : TTPOOBETEI TO OTOIKEIO x av eV UTTAPXEI RON OTO
ouvoho.

- remove (T x) : AQAIPEI TO OTOIXEIO x.

- contains (T x) : boolean av 10 cUvoAO TTEPIEXEI TO OTOIKEIO x 1)
Oxl.

« size () : 0 aPIBUOG TWV OTOIXEIWV GTO GUVOAO.

- isEmpty (): boolean av £xe1 oToIXEIQ TO GUVOAO 1) OXI.

- Object[] toArray (): €mMOTPEPEl TTIVOKA UE TA OTOIXEIQ TOU
ouvoAou (emmoTpé@el Trivaka atmd Objects — xpeidletal downcasting
HETH).

AlaTpEXOVTAG T OTOIXEIO TOU GUVOAOU:
* HashSet<T> mySet = new HashSet<T>() ;
* for(T x: mySet) {..}

]
[Mapddeiyua |

AlaBaloupe pia oglpd atrd Strings kal 6EAoupe va
Bpoupe OAa Ta povadika Strings
« L.x. va @TIdEoupe To Ae§IKO evog BiAiou

Mw¢ Ba 10 UAoTTOINCOUKE AUTO?
- Mg ArrayList?
Mpétrel va k@voupue TTépa TTOAAEG GUYKPIOEIG
- Me HashSet?
H avadAtnon €vog string yivetal TTOAU TTI0 yprjyopa.

5/28/2014
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f———
1

import
| import
|

I public
'

public static void main(String[] args) {

5/28/2014

java.util.HashSet;
java.util.Scanner;

class HashSetExample

HashSet<String> mySet = new HashSet<String>() ;
Scanner input = new Scanner (System.in) ;

while (input.hasNext ()) {
String name = input.next();
if (!mySet.contains (name)) {
mySet.add (name) ;
}
}

for (String name: mySet) {
System.out.println (name) ;

}

Object[] array = mySet.toArray();
for (int i = 0; i < array.length; i ++){
String name = (String)array[i];

System.out.println (name) ;

HashMap (JavaDocs link)

- Constructors

HashMap<K,V> myMap = new HashMap<K,V>() ;

- MéBodol

put (K key, V value) : TIpoabétel 1o Ceuyapl (key, value)
(dnuioupyei pia cuoxémion)

V get (K key) : €MOTPEQEI TNV TIUL YIA TO KAEIDi key .

remove (K key) : agaipei 10 (euydpl pe KAEIOi key .
containsKey (K key) : boolean av 10 gUvoAo TrepiEXel TO KAEIDI
key 1 Oxl.

containsValue (V value) : boolean av 10 ouvolo Trepiéxel TNV
TIUr value 1 Oxl. (apyo)

size () : 0 APIOUOGS TwV OTOIXEIWY (KAEIBILOV) OTO Map.

isEmpty () : boolean av €xel oToIKEIQ TO Map | Oxl.

Set<K> keySet (): €mMOTPEPEl Eva Set e Ta KAEIDI.
Collection<V> values (): emoTpéPel éva Collection pe Tig
TINEG

324


http://docs.oracle.com/javase/6/docs/api/java/util/HashMap.html
http://docs.oracle.com/javase/6/docs/api/java/util/HashMap.html
http://docs.oracle.com/javase/6/docs/api/java/util/HashMap.html

5/28/2014

[Mapdadeiyua ll

- AlaBadoupe pia ocipd atd Strings kal BEAoupeE va
Bpoupe OAa Ta povadika Strings Kal va Toug
OWOOUNE Eva Povadiko id.

« M.x. va dwooupe apiBPoug o€ pia AioTa ye ovopata

- Mwg Ba 10 UAoTTOINCOUKE AUTO?

- T yivetal av B€Aoupe va dnuIoupyrooupE éva
avTIKEipevo Person yia KGBe povadikd ovoua?

import java.util.HashMap;
Iimport java.util.Scanner;

public class HashMapExamplel
{

public static void main(String[] args) { I
HashMap<String,Integer> myMap = new HashMap<String, Integer>(); :
Scanner input = new Scanner (System.in); |

int counter = 0;
while (input.hasNext()) {
String name = input.next();
if (!myMap.containsKey (name)) {
myMap.put (name, counter) ;
counter ++;

AiETpeEe T0 oUVOAO pE Ta KAEIBIG
(ovéuara) oto HashMap

for (String name: myMap.keySet()) {
System.out.println(name + ":"+ myMap.get (name)) ;

Ma k&Oe kA1di (6voua) TTdpe 1O id TTOU

QVTIOTOIXEI GTO Ovoua auTO Kail TUTTWOE TO.

325



| import java.util.HashMap;

import java.util.Scanner;

public class HashMapExample2
{

public static void main(String[] args) {
HashMap<String,Person> myMap = new HashMap<String,Person>();
Scanner input = new Scanner (System.in) ;

int counter = 0;
while (input.hasNext()) {
String name = input.next();
if (!myMap.containsKey (name)) {
Person p = new Person(name,counter) ;
myMap .put (name,p) ;

counter ++; AnuioupyoUue éva HashMap 1o otroio

} o€ KGBe BIOPOPETIKO GVOpa QVTIOTOIXE

} €va avTikeipevo Person.

for (String name: myMap.keySet ()) {
System.out.println (myMap.get (name)) ;

iTan n toString TNG kKAdong Person

lterators

-'Eva interface 1mou pag divel Tig AsIToupyieg yia va
dlaTpéxoupe €va Collection
- MéBodol
- hasNext () : boolean av o iterator éxel pTa0€I GTO TEAOG N
oxl.
« T next () : EMOTPEQPEI TNV ETTOUEVN TIUA (ava@opd OxI
QvTiypaQo)
« remove () : QQAIPEI TO OTOIXEIO TO OTTOIO ETTECTPEWE N
TeAeuTaia next()

- Mpoooxn, dev PTTopoUe va KAAEGOUUE TNV remove evw ouveyigeTal
TO iteration.

- MéBodog Tou Collection :

« Iterator iterator (): emoTpEQel £va iterator yia pia
ouAhoyn.

5/28/2014
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o m e e o e e e e e e e =
| import java.util.HashSet;

| import java.util.Iterator;
| import java.util.Scanner;
|

:public class IteratorExample

public static void main (String[] args) {
HashSet<String> mySet = new HashSet<String>() ;
Scanner input = new Scanner (System.in);

while (input.hasNext ()) {
if (!'mySet.contains (name)){ mySet.add(input.next()); }

}

Iterator it = mySet.iterator();
while (it.hasNext()){

1
1
1
1
1
1
1
1
1
1
1
1
1 if (it.next() .equals("a")){
1
1
1
1
1
1
1
1
1
1
1
1

it.remove() ;

Mpétrel va kavoupe 1aTi av
break; P H Y

} QQAIPECOUNE pia TIUA VW BIOTPEXOUME TO
} oUvoAo pTTopei va TTpokANnBei AdBog.

it = mySet.iterator(); - z .
=ava-OlaTPEXOUME TOV TTiVOKQ.
while (it.hasNext()) { PEXOUH

System.out.println (it.next()); O iterator TIPETEl VO Eqvq-oplom yia
) va EEKIVINOEN aTTO TNV apXr) Tou
A

| import java.util.HashSet;
| import java.util.Iterator;
| import java.util.Scanner;
|

|
|
1
1
|

:public class IteratorExample 1
{ I
public static void main(String[] args) { 1
HashSet<String> mySet = new HashSet<String>() ; 1
Scanner input = new Scanner (System.in); I

|

|

1

1

|

|

while (input.hasNext()) {
if (!mySet.contains (name)) {
mySet.add (input.next());
}

}

for (String s: mySet) {
1
1
1
1
1
1
1
1
1
1
1
1

mySet.remove (s) ;

if (s.equals("a")){
break;
}

for (String s:mySet) {
System.out.println(s) ;
}
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Listlterator<T>

- ‘Evag Iterator €181Ka yia TV ouAAoyn List
- Kuplo mTAcovékTnpa OTI EMTPETTEI DIACXION TNG AiOTAG TTPOG TIG OUO
KaTeuBuvoelg Kal aAAayES aTn NioTa eV TNV OIOTPEXOULE.
- ETimTAéov péBodol

- hasPrevious () : boolean av uttdpyouv kI GAAa oToIxEia TTpIv aTrd
QauTd OTO OTTOIO EiaOTE.

« T previous () : €MOTPEPEI TNV TTPONYOUPEVN TIUN
. remc(:)ve () : aQaipei TO OTOIKEIO TO OTTOIO ETTECTPEWE N TEAEUTAIA
next

- set (T) : ©&rtel TNV TIUN TOU OTOIXEIOU TTOU ETTECTPEWE N TEAEUTAIQ
next()

« add (T) :NpocbiTel éva aToixeio TN AioTa AuEowG PETA aTTd AUTO
OTO OTT0I0 BPICKOPACTE
- Mé€Bodog Tng List :
- ListIterator listIterator ():emoTpéQel éva iterator yia yia
oUAAoyA.

public class ListIteratorExample

public static void main(String[] args) {
ArraylList<String> array = new ArrayList<String>();
Scanner input = new Scanner (System.in);

while (input.hasNext()) {
String name = input.next();
array.add (name) ;

}

while (it.hasNext()) {
if (it.next() .equals("a")){
it.set("b");
it.add("c");
}
}
it = array.listIterator();
while (it.hasNext()) {

! |
! |
! |
! 1
! |
! |
! |
! |
! |
! |
! |
! |
! |
! |
1 ListIterator<String> it = array.listIterator(); 1
! |
! |
! |
! |
! 1
! |
! |
! |
1 X ) 1
1 System.out.println(it.next()); .
! |
! |
! |
! 1
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- 0000000
2 UAN\OYEG

O1 TpeIG CUANOYEG TTOU TTEPIYPAWAE Eival TTAPA
TTOAU XPAOIKEG VIO VO KAVETE ypriyopa
TTpoypduuaTa

- 2UuvnBioETE va TIG XPNOIUOTTOIEITE KOl JABETE TTOTE

BoAgUegl va xpnOIYOTIOIEITE TV KABE doun

To HashMap civai 1diaitepa Xprioigo yiati ag
ETITPETTEI TTOAU YPr)yopa VA KAVOUUE lookup: va
Bpiokoupe éva KAeIDi yéoa o€ éva oUVOAO Kal TNV
OUOXETICOMEVN TIUNA

]
[Mapadeiyuara

‘ExoupeE £va TTPOYPAUMA TTOU DIXEIPICETAI TOUG
QOITNTEG VOGS TUAMATOG. Nola cuAAoyr TTPETTEN VO
XPNOIMOTTOINCOUNE av BEAOUPE va AUCOUUE Ta
TTaPAKATW TTPORAAPATA?

1.

O€AoupE VA UTTOPOUNE VA EKTUTTWOOUE TIG TTANPOQOpPIES
ylO TOUG QOITNTEG TTOU TTaipvouv €va pdoénua.
ArrayList<Student> allStudents

O€£AoupE va PTTOPOUNE VA TUTTWOOUE TIG TIANPOQPOPIES YIa
€Va OUYKEKPIPEVO QoITNTA (XpnoiuoTroiwvTag To AM Tou
PorTnTr)

HashMap<Integer,Student> allStudents

O€&Aoupe va EEPOUE TTOIOI POITNTEG EXOUV EQVATTAPEI TO
MABNUa Kal Vo JTTOPOUNE VO AVAKTACOUKE QUTH TNV
TTANPOPOPIa yIa KATTOIO QOITNTA

HashSet<Integer> repeatStudents Avadntnon pe AM
HashSet<Student> repeatStudents AvalrTnon UE QVTIKEIUEVO
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Xpnon dopwv

- ArrayList: 6tav BEAoue va dIaTPEXOUNE Ta AVTIKEIYEVA A OTav BEAOUUE

OIdTagn Twv avTIKEUEVWY, Kal dev Ba XpelaoToUue avadlnTnon KATTolou
QVTIKEIUEVOU

+ T1.x., jia kKAGan Course TepIEXEl pia AioTa aTTé avTikeigeva TUTTou Students
- E@béoov pag evilagEépel va TUTTWVOUUE POVO.

- HashSet: étav B€Aoupe va £xoupe pia CuAAoyn atrd povadikd

avTIKEiueEva Kal BEAoupe ypriyopn avalitnon yia va pdboupe av KATToI0
QVTIKEIPUEVO AVIKEI OE AUTH

- M.x., va Bpouue av évag @oitnTAg (AM) avrkel oTn AioTa Twv QOITNTWYV TTOU
gavatraipvouv 10 padnua

+ T1.x., va BpoUupe Ta povadikd ovopaTta atod pia AioTa e OVOUATA PE ETTAVAARYEIG

- HashMap: 181a AeitoupyikdtnTa pe 10 HashSet aAAG pag emTpETTEl Va
OUCXETIOOUWE HIa TIUN PE KABE aToIXEIO TOU GUVOAOU

- MN.x. BéAw va avakaAéow ypriyopa TIG TTANPOPOPIES yia £va @OITNTA
XpnoigotroiwvTag 1o AM Tou

- To HashMap eivai 1o xprjoipo o1’ o1l iowg Ba TTepIuévaTe

- 000000
[TePITTAOKEC DOMEC

-‘Exoupe pabel Tpeig PacikEG DOUEG
*« Arraylist
- HashSet
« HashMap

- MTTOpOUE VO dNUIOUPYOOUUE QVTIKEIMEVA TTOU
ouVvOIAlouV QUTEG TIG DOMEG

- HashMap<String,ArrayList<String>>
« ArraylList<HashSet<String>>
- HashMap<Integer, HashMap<String,String>>
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[Mapadeyua

270 TTPOYPOAUMNA TNG YPAPMATEIOG EVOG
TTAVETTIOTNUIOU TTOU KPATAEl TTANPOQYOPIA yIO TOUG
QoITNTES, BEAW vpryopa e To AM Tou @oITnTr va
MTTOPW VA Bpw TO BaBuo yia Eva padnua
XPNOIUOTTOIWVTAG TOV KWOIKO Tou pabruatog. T
OOUNA TTPETTEI VA XPNOIUOTTOINOW?

]
YAotroinon

Xpelalopan éva HashMap pe kAeidi o AM Tou @oITATA
WOTE VA JITTOPOUE YPryopa va BPoUuE TTANPOPOPIES
yla ToV @OoITnTH.

- Timpég Ba kpatael To HashMap?

Oa mpéTTel va Kpatdel aAAo éva HashMap 1o otroio va
EXEI 0QV KAEIDI TOV KWOIKO TOU Pabruartog Kal oav
TIUA TOV BaBUOG TOU YOITNTH.

e o mm mm mm e mm e e e e e e e e e Em Em Em mm e mm e e e e e e e e e = = = =

———————————————————————————————————————————-l

- Xpnon _________________________________________
I StudentCoursesGrades = new HashMap<Integer, HashMap<int,double>>() ;
: StudentCoursesGrades.put (469 ,new HashMap<Integer,double>())

| StudentCoursesGrades.get (469) .put (205,9.5) ; Mpoobétel T0 BaBUSd
' StudentCoursesGrades get (469) .get (205) ; AIaBagel To Babuo

5/28/2014
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- ]
AIaQOPETIK) UAOTTOINON

- 2TO TTPOYPANHA JOoU VA €XW MIa KAGon Student TTou
KPOTAEI TIG TTANPOYOPIES YIa Eva QOITATA Kal Wia
KAGon StudentRecord TTou KPATAEI TNV KAPTEAQ TOU
@OoITNTA YIa TO pABnua. Mwg aANdlel n uhotroinon?

OPIOUOG & o o o e e e e e e e
class Student
{

private int AM;

private HashMap<Integer, StudentRecord> courses;

pubic HashMap<Integer, StudentRecord> getCourses{
return courses;

}

Opiopoég

lass StudentRecord

-~ 0

private double grade;

public double getGrade{
return grade;

}

|allStudents.get(469).getCourses().get(205).getGrade();|
e e o o o e e e e e e e e e Em e mm o e e e Em o Em e e e
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XPOVIKN TTOAUTTAOKOTNTA

‘Ex€el TOOO heYAAN onpacia 11 dour 6a
xpnoiuotroijooupe? OAeg ol douég pag divouv
TTEPITTOU TNV idla AEITOUPYIKOTNTA.

NAI! Av kGvouue avalATnon yia yia TIuA o€ éva
ArrayList TrpéTTel va dlatpEgoupe OAn TN AioTa yia
va doupe av £va oToIXEIO avikel rj OxI 0Tn AioTa.
2¢ £va HashSet 1 HashMap auto yiveTal o€
XPOvo oyedov o1aBepo (7 AoyapIOuIKO wg TTPOG
TOV apPIBUO TWV OTOIXEIWV)

-+ Av €xoupe TTOAAG OTOIXEIQ, KOl KAVOUUE TTOAAEG
avalnTtnoeig auTo KAvel diagopd

class ArrayHashComparison

public static void main(String[] args){
ArrayList<Integer> array = new ArrayList<Integer>();
for (int i =0; i < 100000; i ++){
array.add (i) ;
}
HashSet<Integer> set = new HashSet<Integer>();
for (int i =0; i < 100000; i ++){
set.add (i) ;
}
ArrayList<Integer> randomNumbers = new ArrayList<Integer>();
Random rand = new Random() ;
for (int i = 0; i < 100000; i ++){
randomNumbers .add (rand.nextInt (200000)) ;
}

long startTime = System.currentTimeMillis();

for (Integer x:randomNumbers) { Me To0 ArrayList kdvoupe TrepiTrou
boolean b = array.contains (x); * .

) 200000 10000_0 OUYKPIOEIG

long endTime = System.currentTimeMillis(); 1

long duration = (endTime - startTime);

startTime = System.currentTimeMillis() ; 1

System.out.println("Array took "+ duration + " millisecs");

for (Integer x:randomNumbers) { Ms TO Hashset K(f(VOUp& 1TEpiTI'0U
boolean b = set.contains(x); »

} 200000 ouykpioeig

endTime = System.currentTimeMillis () ; 1

duration = (endTime - startTime) ; 1

System.out.println("Set took "+duration + " millisecs"); 1
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E-AIPEZEIX

- 000000
Ecaipéoeig

270 TTPOYPAMMATA Hag Ba TTPETTEl va JTTOPOUNE VO

XEIPIOTOUUE TTEPITITWOEIG TTOU TO TTPOYPAPHA DEV

eCENIOOETAI OTTWG TO €iXAUE TTPORAEYEI

+ [1.X., KGvOUuE Hia dIAipEDN Kal O TTOPAVOUAOTAG gival Pndév

+ @éAoupe va diaBdacoupe éva aképalo, aAAd n eicodog eival
éva String

+ @éAoupe va diaBdacoupe atrd £va apxeio aAAd dwoape AdBog
10 6vopa.

la 1n Slaxeipion TETOIWY ECAIPETIKWY TTEPITITWOIEWY

uttdpyouv ol Ecaipéocic (Exceptions)

- O1 eCaipéoeig gival Eva apKeTd TTPOXWPNHEVO
TTPOYPAPUATIOTIKO £pyaAEio.

« AKOMN KI av gV TIG XPNOIUOTIOINCETE, EPPavifovial O€
O1d@opeg BIBAIOBAKES TNG Java, oTTéTE Ba TTPETTEI VO EEPETE
va TIG XeIpideoTe
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‘Eva atrAo TTapadeiyua

‘Eva Tpdypaupa oXoARg Xopou TaIpIAdel XOPEUTEG
ME XOPEUTPIEG
« Av o1 Gvdpeg eival TTEPICTOTEPOI ATTO TIG YUVAIKES TOTE O
KaBévag Ba xopéwel e TTAvw aTTd pia yuvaika
« Av 01 yuvaikeg gival TTapatrdvw atrd Toug Avopeg TOTE N
KAO¢ pia 6a xopéwel pe rapatrévw atrd Evav avdpa.
- Av gival yiooi giooi, ToTE TaipIddovTal Evag TTPOG Eva.
Ti yiveTal av dev uTtTdpyouv AvOPEGS, I YUVAIKEG, I
KaBoAou pabnTtéc?
« AUTO gival pia €10IKN TTEPITITWOT YIA TNV OTToIA
dnuIoupyoulE PIa eEaipean.

public class DanceLesson Y)\O1Toir]0r] prig £§Glpéoslg
{

public static void main(String[] args)

Scanner keyboard = new Scanner (System.in);
System.out.println("Enter number of male and female dancers:");
int men = keyboard.nextInt();

int women = keyboard.nextInt() ;

|

|

1

1

1

|

|

1

1

1 if (men == 0 && women == 0) {

1 System.out.println("Lesson is canceled. No students.");

1 System.exit (0) ;

1 }else if (men == 0){

1 System.out.println("Lesson is canceled. No men.");

1 System.exit (0) ;

1 }else if (women == 0){

" System.out.println("Lesson is canceled. No women.");
System.exit (0) ;

! }

1

1

1

|

|

1

1

1

|

1

if (women >= men)

System.out.println("Each man must dance with " +
women/ (double)men + " women.") ;
else

System.out.println("Each woman must dance with " +
men/ (double)women + " men.");
System.out.println("Begin the lesson.");
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]
Mnxaviouoc try-throw-catch

- O KWJIKOG TTOU PTTOPET va
dnuioupynoel €aipeon
MTTaivel o€ éva try-block

+ Av n g¢€NIEN Tou KWdIKa

gival TTpoBANUATIKNA I try

ekTeAEITaN N evioAn thrown 11

OTToiO «TTETAE TNV | <Kddirag mpiv>
eCaipean. 1

|

|

|

, . <K@dL1kag¢ o omoiog pmopei va rdvet throw exception> 1
- To TéTAYHQ g eﬁqlpeong |

UTTOPET VO YIVETOI KAl OTTO | <65 ixag petés> |

KaTtola éBodo TTou 1} I

KaAeital péoa ato try block ) 1

catch (Exception e) 1

|

|

|

Iy
- Av U'IT('ngSI ggaipggn n por’] | <K&dixag mou xeipiletar tnv efaipeon>
TOU KWBIKa LIETG(PépETGI 1 <Xpnoipomoiei 1O AVTILKE{pevo e>
oTo catch-block To omoio I
XEIPICETAN TIG ECQIPETEIG

- 0000000
To try block

- 2uvtagn
I try 1
| :
1 <K®d Lkag¢ mou pmopel va npoxaAdécel efaipeon>
1} 1
b e e e e e e e e e e e e e e = J

- To try block gival éva block 61Twg 6Aa Ta GAAa
oTtnv Java

« O1 yetapAntn opiCeTtal y€éoa oTo block gival TOTTIKNA,
KATT...
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H evtoAr throw

H evtoAr) throw Aeitoupyei wg TEAEOTAG, Kal
akoAouBeital av éva avTiKeievo TUTTOU Exception, N
TTapaywyns KAGong TG Exception

+ AUTA gival N €¢aipeon TTou TTETAEI O KWOIKAG.

Ortav treTayrei n e€aipeon (17.X., 6T1av KANBEI N throw)
Byaivoupe autopata ekTOg Tou try block kal o éAeyxog
TOU TTPOYPANPATOG NETAPEPETAI OTO AVTIOTOIXO catch
block

+ Aeitoupyei avrioToixa pe Tnv break og switch block.

- 0000000
H kAaon Exception

H kA&on Exception kpatdel TTANPOPOPIES YIa TNV
e¢aipeon 1Tou dnuioupynobnke

- [.x., 6Tav KaAoUpE TOV constructor

new Exception(“"No students. No Lesson”) ;

210 private 1edio message TG KAAong Exception

QATTOBNKEVETAI TO HAVUUA TTOU BiVOUUE WG OPIoHA.

« MTTOpOUUE VA BNUIOUPYNOOUME TTaPAYWYEC KAGOEIS TNG
Exception kai va dnuioupynoouue eTTITTAéOV TTEdia yia v
KPATAUE TTEPIOCOOTEPEG TTANPOPOPIES YIa KATTOIA
e€aipeon.
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]
To catch block

- H mapdauetpog Exception e dnAwvel Tov TUTTO NG £€aipeang
TToU XeIpi¢eTan To block kal Tn peTaBAnTh e TG e¢aipeong.
+ XpNOIKOTIOIWVTAG TN METABANTH YTTOPOUNE VA EXOUME
TTpéoPaon oTa Tedia TNG €§aipEoNg
- Mapdadeyua

catch (Exception e 1 2 :
{ ( P ) 1 EmoTpépel To String
String message = e.getMessage() TOU message

System.out.println (message) ;
System.exit (0) ;

Try-throw-catch

« Zovtaén

<KO3 LKOG TP LV>
<KddLxag¢ o omoiog¢ pmopei va KavelL throw exception>
<K®dd LKOG pPeETE>

atch (Exception e)

-~ -

<KddLkag mou xetpiletat tnv efaipeon>

- Mmraivovtag aTo try block, ekTeAeital o KWOIKAG TTPIV.
- Av uttapxel e€aipean n pon peTagépetal aTo catch block

- Av dev uttapxel e€aipeon ekTeAEiTal 0 KWAIKAG PETE. O KWOIKAG TOU
catch block dev ekTeAeiTal TTOTE.
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Iimport java.util.Scanner;

public class DanceLesson2 Y)\OTfo"loﬂ Hﬁ £§ulp£0€|g
{
public static void main(String[] args)
{
Scanner keyboard = new Scanner (System.in);
System.out.println ("Enter number of male and female dancers:");
int men = keyboard.nextInt();
int women = keyboard.nextInt();

try{
if (men == 0 && women == 0)
throw new Exception("Lesson is canceled. No students.");
else if (men == 0)
throw new Exception("Lesson is canceled. No men.");
else if (women == 0)

throw new Exception("Lesson is canceled. No women.");
if (women >= men)
System.out.println("Each man must dance with " +
women/ (double)men + " women.");
else
System.out.println("Each woman must dance with " +
men/ (double)women + " men.");
}
catch (Exception e) {
String message = e.getMessage( );
System.out.println (message) ;
System.exit (0) ;
}

System.out.println("Begin the lesson.");

|
|
1
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
1}
|

ECEIOIKEUUEVEC ECAIPETEIC

H kAdon Exception gival n 1o yevikA KAdon
e€dipeons. YTTAPXOUV Kal TTIO £CEIDIKEUPEVES KAQOEIQ
eCalpEéoewy TTOU KAnpovopouv atd tnv Exception og
d1dgopa TTakéTa NG Java. I.x.

+ FileNotFoundException

- IOException

MTTOpPOUE ETTIONG VO OPICOUME KAl OIKEG LOG KAQOEIG
£CAIPETEWY AVAAOYQA PE TIG AVAYKEG HAG.

AuUTO gival XpriOINO WOTE VA EXOUME KAl ECEIDIKEUUEVQ
catch blocks 6mmwg Ba douue apydTepa.
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[Mapadeyua

- @€AoupE va OPICOUNE PIa €€aipeon yia TNV
TTEPITITWOTN TTOU TTPOCTTIOB0UHE VA DIAIPECOUME UE
TO YNO&V
+ H kAdon DivisionByZeroException

- H kAdon pag Ba kAnpovopei atré Tnv Exception
otréte Ba £xel TNV uEBOdO getMessage() yia va
ETTIOTPEPEI TO PVUPA
+ ZUvNBwg To YbVo TToU XpPEIAleTal Eival va OPiICOUNE TOV

constructor.

[Mapdadeyua

:public class DivisionByZeroException extends Exception
'
public DivisionByZeroException( )

{

super ("Division by Zero!");

public DivisionByZeroException (String message)

{

super (message) ;

H kAdon kAnpovouei kai Tnv péBodo getMessageO

5/28/2014
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Iimport java.util.Scanner;
public class DivisionDemoFirstVersion

{

public static void main(String[] args)
{
try

Scanner keyboard = new Scanner (System.in);

System.out.println("Enter numerator:"
int numerator = keyboard.nextInt();
System.out.println("Enter denominator:");
int denominator = keyboard.nextInt();

|
1 |
1 |
1 |
1 |
1 |
1 |
1 |
1 1
1 |
1 |
1 |
1 |
1 1
| if (denominator == 0) !
1 throw new DivisionByZeroException( ); :
|
1 double quotient = numerator/(double)denominator; 1
1 System.out.println(numerator + "/" 1
1 + denominator 1
| ) + " = " + quotient); 1
: catch (DivisionByZeroException e) :
{
1 System.out.println(e.getMessage( )); !
I system.Exit (0) ; !
| } !
1 |
1 |
1 |
1 1
J

System.out.println("End of program.");

}

e o o o o m mm mm mm mm e e e e e e e e e e e e e Em Em mm mm Em e e e e e e e e e e e

P————— O
1

import java.util.Scanner;
Ipublic class DivisionDemoFirstVersion
Iy

public static void main(String[] args)

{
try

Scanner keyboard = new Scanner (System.in);

System.out.println("Enter numerator:");
int numerator = keyboard.nextInt();
System.out.println("Enter denominator:");
int denominator = keyboard.nextInt();

if (denominator == 0)
throw new DivisionByZeroException( );

System.out.println(numerator + "/"
+ denominator
+ " = " + quotient);
}
catch (DivisionByZeroException e)

{

System.out.println(e.getMessage( ));
secondChance( ) ;

}

System.out.println ("End of program.");

-

|
|
|
|
|
1
|
|
|
|
1
|
|
|
1 double quotient = numerator/ (double)denominator;
|
|
|
|
|
|
1
|
|
|
|
1
L

5/28/2014
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P e T e e e T e T T e
1 public static void secondChance( )

{
Scanner keyboard = new Scanner (System.in);
System.out.println("Try again:");
System.out.println("Enter numerator:");
int numerator = keyboard.nextInt();
System.out.println("Enter denominator:");
System.out.println("Be sure the denominator is not zero.");
int denominator = keyboard.nextInt();
if (denominator == 0)
{

System.out.println("I cannot do division by zero.");

System.exit (0) ;
}

double quotient = ((double)numerator)/denominator;
System.out.println (numerator + "/"

+ denominator

|
1 |
1 1
1 1
1 |
1 |
1 |
1 1
1 1
1 |
1 |
1 |
1 |
1 1
1 1
1 System.out.println("Aborting program.") ; 1
1 |
1 |
1 1
1 1
1 |
1 |
1 |
1 + " = " + quotient); 1
1 1
1 |
1 |
1 |
1 |
1 1

Opidovtag Exceptions

- Opidoupe pia véa egaipean HOVO av UTTAPXEI
avaykn, GAAIWG UTTOPOUNE va XPNOIUOTIOINCOUNE
TNV KAGon Exception.

- 21N véa KAAaon opidoupe TTavTa £va constructor
XWPIC opiopaTa Kal €vav TTou TTaipvel To String
TOU PUNVUPATOG.

- Alatnpoupe TNV PEBodo getMessage() wg ExEl
+ 2uvNBwg dev Ba xpelaoTouue KaTToIa AAAN pEBOSO.
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EcCaipéocic pe eTITTAEOV TTANPOPOpPIa

- Mia e€aipeon ouvriBwg £xel Eva uAvuua o€ Hopon
String. MTTopei va €xel Kal TTITTAEOV TTANPOYopia
N oTToia aTToBNKEUETAI O€ TTEdia TNG PEBODOOU.

- Mapddeiyua: Zntaue 10 £€T0G YEvvNONG Kal
BEAOUNE va TTETANE MIa £Caipeon av gival

MeyaAuTepo atrd 2014.

- @a opiooupe To BadNumberException
- H e€aipeon Ba mpéTTel va eETAQEPEI TTANPOGOPIa YIa TOV

apIBuO TToU BOBNKE.

~'g

ublic class BadNumberException extends Exception

private int badNumber;

public BadNumberException (int number)

{
super ("BadNumberException") ;
badNumber = number;

}

public BadNumberException( )

{
super ("BadNumberException") ;

}

public BadNumberException (String message)
{
super (message) ;

}

public int getBadNumber ( )

{
return badNumber;

5/28/2014
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"import java.util.Scammer; T TTTTTTTTTTTR

public class BadNumberExceptionDemo
public static void main(String[] args)

{
try

Scanner keyboard = new Scanner (System.in);

int inputNumber = keyboard.nextInt() ;

if (inputNumber > 2014)
throw new BadNumberException (inputNumber) ;

System.out.println("Thank you for entering " + inputNumber) ;
catch (BadNumberException e)

{

|
|
|
|
|
|
|
|
|
|
System.out.println("Enter year of birth:"); :
|
|
|
|
|
|
|
|
System.out.println(e.getBadNumber( ) + " is not wvalid."); :
|

}

System.out.println("End of program."); MGQ E'ITIO'Tpé(pEI Tov Gple”é TTou

TIPOKAAEDE TNV £€aipean

[NoAANaTTAG catch blocks

- E@ooov €xoupe TTOANQTTAG €idn eCaipEoewy gival
duvaTtov €va try block va tretasl Trapatavw atro
éva TUTTO £€aipeanc.

- 2TNV TTEPITITWON AUTH XPEIQ(OPAOTE Kal
dlapopeTika catch blocks.
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e e — -
Ipublic class NegativeNumberException extends Exception

1
1 {
! public NegativeNumberException( )

{

super ("Negative Number Exception!");

public NegativeNumberException (String message)

{

super (message) ;

System.out.println("How many pencils do you have?");
int pencils = keyboard.nextInt();

if (pencils < 0)
throw new NegativeNumberException ("pencils");

System.out.println("How many erasers do you have?");
int erasers = keyboard.nextInt();
double pencilsPerEraser;

if (erasers < 0)

throw new NegativeNumberException ("erasers") ;
else if (erasers !'= 0)

pencilsPerEraser = pencils/(double)erasers;
else

throw new DivisionByZeroException( );

System.out.println("Each eraser must last through "
+ pencilsPerEraser + " pencils.");

}

catch (NegativeNumberException e)
{

System.out.println("Cannot have a negative number of " + e.getMessage( ));

}

catch (DivisionByZeroException e)

{

System.out.println("Do not make any mistakes.");
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]
[Mpoooxn

Orav mretayrei pia e€aipeon kal Byouue amo €va try
block, Ta catch blocks egetalovral e Tnv o€1ipd TTOU
eM@avifovtal OTOV KWOIKA.

Oa ekTeAeaTei TO TTpWTO catch block pe épioua TTOU
TaIPIAEI OTO exception TTouU €XEI TTETAXTEI.

MNa va gipaoTe oiyoupol 0TI Ba eKTEAEOTEI TO CWOTO

catch block Ba TTpéTrel va €XOUE TIG TTIO

OUYKEKPIPEVEG ECAPETEIC TTPWTES KAI TIG TTIO YEVIKEG

META.

+ Av gival avaTroda, ol TTIo CUYKEKPIYEVEG eEaIpETEIG eV Ba
EKTEAECTOUV TTOTE.

+ O compiler ytropei va oag BydAel urivupa AdBoug av €xeTe
Non MAaoel pia ¢aipeon.

MEBodoI TToU TTETAVE ECAIPETEIC

MéExpl Twpa gidape TTapadeiypaTa OTToU Ol
€CAIPETEIG TTETIOVTAI KAI TTIAVOVTAl OTOV idI0
KWOIKQ.

+ AuTO dev gival kKal TOOO0 PeaAIoTIKO OEvApIO

To 1m0 oUVNBEG gival OTI TNV £¢aipean TNV TTETAME
o€ JIa EBODO Kal TNV TTIAVOUUE o€ Jia GAAN.
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MEBodOoC TTou TTETAEI ECaipeon

1
. 1
<K®d Lkag mpLv> |
<K@ddLkag¢ o omoiog¢ k&vel throw Exception> 1
<K®d LkOG peETE> :

1

- Av n NEBOOOG TTETALEI JIa €aipeon TOTE OTAPATAEI
N EKTEAEON TOU KWOAIKA OTO ONUEIO TTOU TTETAE! TNV
EKTEAEDN.

« Mg 1oV id10 TPOTTO OTTWG N EVTOAA return

MEBodOC TToU TTETAEI ECaipEon

- Mia péBodog utTopEi va TTETAEl TTOANEG ECQIPETEIG
- 2uvragn:

ReturnType methodName (argument list)
throws Exceptionl, Exception2

<K®d LROG mPLV>
<K@d1xag¢ o omoiog x&vel throw Exceptionl>
<K®d LKOG pPeETE>
<K@d1xag o omoiog x&vel throw Exception2>
<K®d LKOG PeETE>
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| import java.util.Scanner; 1

| public class DivisionDemoSecondVersion

[

public static void main(String[] args) E(POO:OV EX(?UUE UI(] “86060 TTou

{ TETAE £€aipeon, va Tn
Scanner keyboard = new Scanner (System.in); Bd)\OUUE péO'G o€ try-catch blOCk
try
{

System.out.println("Enter numerato,
int numerator = keyboard.nextln

BN

7 1int denominator = keyboard.nextInt();

double quotient = safeDivide (numerator, denominator);
System.out.println(numerator + "/" + denominator + " = " + quotient);
}
catch (DivisionByZeroException e)

{

System.out.println(e.getMessage( ));
System.exit (0) ;
}

System.out.println("End of program.");

public static double safeDivide(int top, int bottom) throws DivisionByZeroException
{
if (bottom == 0)
throw new DivisionByZeroException( );

|
|
|
|
|
|
1
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
1
|
: return top/(double)bottom;
|

Catch or Declare

- Mia péBodog n otroia KaAesi pia GAAN p€Bodo TToU
TTETAEI £Caipean €XEl OUO ETTIAOYEG
- Catch: Na maoel kal va eipioTei Tnv e€aipeon.
- Declare: Na kavel ki autry throw Tnv €€aipeon.
< AuTté gival pia pop@r| peTdBeong eubuvwy, aQAVOUNE TV TTAPATTAVW
pEBodo va xelpioTei TNV e€aipean.
- Av dev kKavoupue éva atrd Ta duo, o compiler Ba
TTapaTTOVEDEI.

- E€aipeon: Runtime exceptions
- Katroieg e€aipéoeig utropoUpe atmAd va TiIg aprooups. Av
oupBouyv 1o TTPOYPOUUa pag Ba TeppaTioel pe AdBog
« T1.X., NullPointerException
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Ipublic class DivisionDemoSecondVersion

{ E@boov n main dev metdel e€aipeon,
Ba pétmel va BaAoupe TNV KARan TG

Scanner keyboard = new Scanner (System.in); SafePercentagepéoa (014 try-catch block

public static void main(String[] args)

try
{

System.out.println("Enter numerator, ator :");
int numerator = keyboard.nextInt() . denominator = keyboard.nextInt();

int percentage = safePercentage (numerator, denominator);
System.out.println("percentage = " + percentage +"%");

catch(DivisionByZeroException e)

{

System.out.println(e.getMessage( ));
System.exit (0) ;

public static int safePercentage(int top, int bottom) throws DivisionByZeroException

double ratio = safeDivide (top,bottom) ;
return (int) (ratio*100);

public static double safeDivide(int top, int bottom) throws DivisionByZeroException
if (bottom == 0)

throw new DivisionByZeroException( );
return top/ (double)bottom;

Tutrol E€¢aipEéoewv

Exception

A

RuntimeException
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import java.util.Scanner;
Iimport java.util.InputMismatchException;

o e e o
1

1
public class InputMismatchExceptionDemo
{

public static void main(String[] args)

{
Scanner keyboard = new Scanner (System.in) ;
int number = 0; //to keep compiler happy
boolean done = false;

while (! done)

{
try
{

System.out.println("Enter a whole number:");
number = keyboard.nextInt();
done = true;

}

catch (InputMismatchException e)

{

keyboard.nextLine() ;
System.out.println("Not a correctly written whole number.");
System.out.println("Try again.");

}

System.out.println("You entered " + number);

o e = e e - -
Iimport java.util.Scanner;

Iimport java.util.InputMismatchException;

|
public class InputMismatchExceptionDemo
{
public static void main(String[] args)
{
Scanner keyboard = new Scanner (System.in);
int number = 0; //to keep compiler happy
boolean done = false;

while (! done)
{
try
{
System.out.println("Enter a whole number:");
number = keyboard.nextInt();
break;

o = = = = = ==

}
catch (InputMismatchException e)

{

keyboard.nextLine() ;
System.out.println("Not a correctly written whole number.");
System.out.println("Try again.");

}

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
: System.out.println("You entered " + number);
|

|
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]
Xpnon e€aipéoewyv o€ BPoxouc

MT1TOpOUUE VA XPNOILOTIOIOUUE TIG ECAIPETEIS VIO
va dNMPIOUPYNOOUNE OUVONKES O BPOXOUS OTTWG
€idaue TTAPATTAVW WOTE VA £CA0PANICOUNE TNV

AEIToupyia Tou TTPOYPAUMATOS OTTWG TNV BEAOUNE

]
Xpnon Ecaipéocwv

Tig e€aipéoceig Ba TIg OgiTe TTEPIOTOTEPO OTAV Ba
TIPETTEI VA Y PNOIYOTIOINOETE KATTOIA BIBAIOBAKN
TTOU €XEI HEBODOUG TTOU TTETAVE E£CAIPETEIG.

270V OIKO 0dG KWOIKA €XElI vONUA va TTETACETE HIA
eCaipean OTav EXeTe pia EBODO TTOU Oev CEPEI
TTWG va XEIPIOTEI €va AABoG Kal N atrogaaon Ba
TIPETTEI VO TTAPBEI o€ KATTOI0 UWNAOTEPO ONMEID
TOU KWOIKA TTOU £XOUME TTEQICTOTEPEG

TTANPOPOPIES

351



5/28/2014

]
[Mpoooxn

- H g0koAn kai TepréEAIKN AUON yia PIa €€aipeon
gival va TNV TMAacoupe Kal aTTAd va Unv KAVOUlE
TiTToTa, AAAG QUTO Eival KOK TTPOYPAPUOTIOTIKN
TAKTIKNA.

APXEIA
EMNE=EPTAZIA
ANDAPIOMHTIKQN
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APXEIA

Peuparta

Ti eival éva peupa (pon)? Mia agaipeon TTou
QVATTAPIOTA PIA POr) OEO0PEVWIV
- H porj autr utropei va gival eioepyopevn TTPOG TO
TTPOYPAUMA (MIa TNy OEOOUEVWV) OTTOTE EXOUNE PeUIO
€10000uU.
Mapddeiyua: To TTANKTPOASYIO, Eva apXEIO TTOU AVOiyOUHE YIa
diapBaoua
«'H ptmopei va gival eepxopuevn atro T0 TTPOYPAUMA (Evag
TIPOOPICHOGC YIA TO OEBOUEVA) OTTOTE EXOUME EVa U
e¢odou.
Mapdadeiypa: H 086vn, éva apyeio Tou avoiyoupe yia didBacua.
- Otav dnuioupyoupEe To PEUPA TO CUVOEOUE PE TV
avaAoyn 1Tnyn, 1 TTPOOPICHO.
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Baoika peupara el06d0ou/ecodou

‘Eva pevpa gival éva avtikeipevo. Ta Baoikd peduaTa
€10600U/eEGBOU gival £TOIPA AVTIKEINEVA Ta OTTOI OpifovTal oav
media (oTaTikd) TNG KAAong System

System.out: To Bacikd pelpa €000U TTOU QVATIAPIOTA TNV
006vn.
. ’Eexg_l OTaTIKEG HEBOBOUG HE TIG OTTOIEG UTTOPOUNE VA TUTTWOOUNE OTNV
00dvn.
System.in: To Baoikod pevpa €600V TTOU AVATTIAPIOTA TO
TTANKTPOAOYIO.
+ XpnaoipoTroloupe TNV KAGOn Scanner yia va TTapoupe dedopéva oo 1o
pelpua.
Mia €vToAr €10600U/eEGD0U £XEl ATTOTEAECA TO AEITOUPYIKO va
Tapel A va oTeilel dedopéva atrd/TTPog TNV AvTIoTOIXN
TTNYN/TTPOOPICHO.
‘Eva emmmAéov pelpa: System.err: Pedpa yia Tnv ekTUTTWON
AaBwv oTnv 086vn
- Mag emTpéTTel TNV avakateuBuvon Tng €€600u.

Mapdadeyua

public static void main(String args|[]) {
System.err.println("Starting program") ;
for (int i = 0; i < 10; i ++){
System.out.println (i) ;
}

System.err.println("End of program") ;

Kai Ta dUo Tutttovouv atnv 086vn aAAd av Kavouue

avakatelBuvon pyovo To System.out avakaTeuBuveTal

5/28/2014
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-1
Apxeia

‘Eva peupa €000V ) £I00B0U PTTOPET va CUVOEETAI ME
€va apxEio OTO OTT0I0 YPAPOUE I ATTO TO OTT0IO
dlaBdadloupe.

+ AUo TUTTOI apyeiwv: Apyeia kelpévou (R apxeia ASCIN) kal

ouadikd (binary) apxeia

270 apXeia KEINEVOU N TTANpogopia eival
KwoIkoTroINpévn o€ xapakTtripeg ASCII

- MAgovékTNa: PtTopei va diaBacTei kKal atrd avepwTToug
210 binary apxeia £xoupe dIAPOPETIKA KWAIKOTTOINON
+ MAgovEKTNUA: TTIO YPriyopn N METAPOPA TwV dEBOUEVWV.
Eueic Ba aoxoAnBouue pe apxeia Keipévou

]
Peupa ¢0dou o€ apxeia

Mo va ypayoupe o€ Eva apxeio Ba TTpETTE
KATOPXAG va dNUIOUPYACOUE Eva peupa 000U
TToU Ba cUVOEETOI UE TO APXEIO.

H Java pag mmapéxel Tnv kKAdon FileOutputStream
N OTToIa PAG ETTITPETTEI va dNUIOUPYACOUE Eva
TETOIO pEUQ.

Anuioupyia Tou peUPATOG:
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[Mapadeyua

- FileOutputStream outputStream =
new FileOutputStream(“stuff.txt”);
- AnuIoupyei TO AVTIKEIYEVO outputStream TO
OTTOIO €ival €va peupa 000U TTPOG TO APXEIO PE
10 6voua stuff. txt

+ Av 10 apxeio dev uTTApyEl TOTE Ba dnuioupynBei Eva Kevo
QPXEIO OTO OTTOIO PUTTOPOUE VA YPAWOUUE

« Av uTtapyel non TéTE TA TTEPIEXOMEVA TOU Ba o3noTOUV
Kal YPA@OUUE Kal TTAAI O€ €va KEVO apXEio

FileNotFoundException

- H dnuioupyia Tou pelpaTog TTETAEI PIa €€aipeon
FileNotFoundException Tnv oTroia TTPETTEN va
TMAOOUNE

« H dnuioupyia Tou pelpartog ival TTavra y€oa o€ éva try-
catch block

FileOutputStream outputStream =
new FileOutputStream(“stuff.txt”);

}
catch (FileNotFoundException e)
{

System.out.println("Error opening the file stuff.txt.");
System.exit (0) ;

5/28/2014
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FileNotFoundException

Ti onuaivel FileNotFoundException étav
OnuUIoupyoUpE Eva apxeio?

- MTopei va £xoupe dwoel AdBog path

- MTTopEi va unv uttdpxel Xwpog oTo dioKo

- MTTOpEi va unv £xouue write access

« KATT

- 000000
Eyypagr) o€ apxeio

Me Tnv TTpONyOUMEVN EVTOAN OUVOECAUE EVa
peUpa ££000U ME Eva apyeio 0To BIOKO, OTO OTTOIO
Ba ypawouue

Mo va yivel n eyypaen TTPETTEL

» Na 8npioupyriocoupie éva avTikeipevo Trou pTropei va
YPAPEI OTO APXEIO («AVOIVOUE TO OPYEIO»)

- Na kaAéooupe peBddoug TTou YpA@ouv OTO apXEio
(«Eyypagn»)

- Otav TEAEILWOOUPE VA ATTOBECPEUCOUE TO AVTIKEIMEVO
atrd 1O pevpa («KAsivoupe TO apyeio»)

MT1TOopoUuE va Ta KAVOUUE QUTA PE TV KAGON

PrintWriter
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-]
PrintWriter

- Constructor:
* PrintWriter (FileOutputStream o): [laipvel cav Opioua
éva avTikeipyevo TUTToU FileOutputStream
- Otav dnuioupyoUue éva avTikeiyevo PrintWriter avoiyoupe 1o
apxeio yia diaaoua.
- MNapdadeiyua:
* PrintWriter outputWriter = new PrintWriter (outputStream) ;

- MéBodor:
s print (String s): TTaPOUOIA UE TNV print TTou EEPOUNE AAAG
ypa@el TTAEOV OTO apyEio
* println(String s): TTapoOuoIa YE TNV printin TTou ¢€poupue
aAAG ypagel TTAEOV OTO apyEio

« close () : oAokAnpwvel TNV eyypaen (Yypdaoee! 6T UTTAPXEI OTO
buffer) kai kAgivel To apxeio

- £lush () : ypdel 611 UTTAPYEl OTO buffer

| import java.io.PrintWriter; ” 5 a
| import java.io.FileOutputStream; EVG 0)\0KA|']DUJ[.|£VO WGPGGEIIYHG

| import java.io.FileNotFoundException;
public class TextFileOutputDemol
public static void main(String[] args)

FileOutputStream outputStream = null;

try

{

outputStream = new FileOutputStream("stuff.txt");

}
catch (FileNotFoundException e)

{

System.out.println("Error opening the file stuff.txt.");
System.exit (0) ;

PrintWriter outputWriter = new PrintWriter (outputStream) ;

System.out.println("Writing to file.");

outputWriter.println("The quick brown fox");
outputWriter.println("jumped over the lazy dog.");

outputWriter.close( );

System.out.println("End of program.");

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 }
1
1
1
1
1
1
1
1
1
1
1
1
1
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| import java.io.PrintWriter;
| import java.io.FileOutputStream;
| import java.io.FileNotFoundException;

public class TextFileOutputDemo2

public static void main(String[] args) To avrikeipyevo FileOutputStream

PrintWriter outputWriter = null; ETOIKI G)\)\I(Afg 68\/ TO )
try XPnaoigoTrolouue aAAou
{

outputWriter = new PrintWriter (new FileOutputStream("stuff.txt"));

}
catch (FileNotFoundException e)

{

System.out.println("Error opening the file stuff.txt.");
System.exit (0) ;

System.out.println("Writing to file.");

outputWriter.println("The quick brown fox");
outputWriter.println("jumped over the lazy dog.");

outputWriter.close( );

|
|
|
|
|
|
|
|
|
|
|
|
|
|
1 }
|
|
|
|
|
|
|
|
1 System.out.println("End of program.");
|
|
|
|

[TpooApTNON O€ QPXEIO

- Tiyivetal av B€Aoupe va TTpoocBsooupe (append)
EMMITTAEOV OedOUEVA OE Eva UTTAPYOV apXEio

+ O constructor Tng FileOutputStream tmou E€poupe Ba opnoel
TO TTEPIEXOMEVA Kal Ba TO Eavaypdyoupe atmod Tnv apxn.

- [ autd 10 OKOTTG XPNOIKMOTTOIOUMKE Eva AAAO
constructor

1 new FileOutputStream(“stuff.txt”, true)); :

- To 6piopa true utrodnAwvel 6TI BEAoUUE va
TTpooBéooupe (append) oTo apxeio
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AiGBaopa atrd apxeio KEIPEVOU

- H diadikaoia gival TTapouoia Kai yia didpacua

- MNpwTa dnuioupyoUpe £va AVTIKEIYEVO TUTTOU
FilelnputStream 1o oT1roio ouvdéel Eva pelpa 10600V pE
TO OVOUQ TOU apyEiou

FileInputStream inputStream = 1
new FileInputStream(<évopa apxeiou>) ; :

- Metd Ba XxpnNOIMOTIOINCOUNE TNV YVWOTH Jag KAGon
Scanner yia va:

- Na avoigoupe 10 apyeio
* Scanner inputReader = new Scanner (inputStream) ;

- Na diaBdooupe amd 1o apxeio
- inputReader.nextLine () ; To System.in TTouU XPNGCIPOTTOIOUCANE

- Na K)\EIO'OU]JE TO qpxgio MEXPI TWPA gival éva pelua e106000U
* inputReader.close() ;

e st g
| import java.io.FileInputStream;
| import java.io.FileNotFoundException;
public class TextFileScannerDemo
public static void main(String[] args)
Scanner inputReader = null;

try
{

H ouvoTiTIKr} €kBOXTI| TOU KWAIKA

|
|
|
|
|
1
|
|
|
1 inputReader =

1 new Scanner (new FileInputStream("morestuff.txt"));
}

: catch (FileNotFoundException e)

{

: System.out.println("File morestuff.txt was not found");
1 System.out.println("or could not be opened.");
1 System.exit (0) ;

1 }

|

|

|

1

|

|

|

|

1

|

String line = inputReader.nextLine( );

System.out.println("The line read from the file is:");
System.out.println(line) ;

inputStream.close( );
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Scanner

- H Scanner £xe1 d1a@opeg peBOdOUG yia va
dlaBaloupeE:
- nextLine(): dlaBadler péxpl 10 TEAOG TNG YPAUMAG
- nextint(): dlaBadlel éva akEpaio
- nextDouble(): diaBadel Eva TTpayuaTiké

- next(): dladdlel To eTTOPEVO AEKTIKO OTOIXEIO (XWPIOHEVO
ME KEVO)

-‘EAeyxot:

- hasNextLine(): emoTpEéPel true av UTTAPXEl KI AAAN
YPOUMN va diapacel

- hasNextInt(): emoTpéQel true av uTTdpxel Ki AGAAOG
aKEPAIOG

1 import java.util.Scanner;
import java.io.FileInputStream;
import java.io.FileNotFoundException;

import java.io.PrintWriter; AlaBaloupe amd Eva apyeio Kal

: import java.io.FileOutputStream; Ypd(poupg TIG Ypappég HE VOOHEPG.
| public class ReadWriteDemo

public static void main(String[] args)
{
Scanner inputStream = null;
PrintWriter outputStream = null;

try
{
inputStream = new Scanner (new FileInputStream("original.txt"));
outputStream = new PrintWriter (new FileOutputStream("numbered.txt"));
}
catch(FileNotFoundException e)
{
System.out.println("Problem opening files.");
System.exit (0) ;
}

String line = null; int count = 0;

while (inputStream.hasNextLine( ))
{
line = inputStream.nextLine( );
count++;
outputStream.println(count + " " + line);

}

inputStream.close( );
outputStream.close( );
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| import java.util.Scanner;
import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.PrintWriter;

| import java.io.FileOutputStream;

|

| public class ReadWriteDemo

Xprion Twv e€aipécewV yia EAeyX0

public static void main(String[] args)

{
Scanner keyboard = new Scanner (System.in);
String inputFilename = keyboard.next();
String outputFilename = keyboard.next() ;

Scanner inputStream = null;
PrintWriter outputStream = null;

1
|
|
1
1
1
|
1 boolean openedFilesOk = false;
1 while ('openedFilesOk)
1 {

try
! {
1 inputStream = new Scanner (new FileInputStream(inputFilename)) ;
1 outputStream = new PrintWriter (new FileOutputStream(outputFilname)) ;
1 openedFilesOk = true;
1 }
1 catch (FileNotFoundException e)
1 { System.out.println("Problem opening files. Enter names again:");
| inputFilename = keyboard.next();
1 outputFilename = keyboard.next();
1
1
1
|
|
1

}

<undéloLmog KOS LKAG..>

H kAdon File

H kAdon File pag divel TTAnpo@opieg yia éva apxeio TTou
Ba pyTTopoUcapE va TTAPOUE aTro To AsIToupyikd ouoTnua
Constructor:

« File fileObject = new File(<ag@npnuévo ovoua>);

- To apnpnuévo dvoua cuvhBwg Ba eival Eéva dvoua apyeiou, ahAa
pTTOpEl Va givarl kai directory.

MéBodol:

- exists(): emaoTpéPel boolean av utrdpxel ) OxI To apxeio/path

- getName(): emaTpé@el To dvopa Tou apxeiou atrd To full path name
- getPath(): emoTpégel To path péxpl To apxeio amd To full path name
- isFile(): boolean tTou pag Aéel av 1o dGvoua gival apyeio n oxl

- isDirectory(): boolean 1mou pag Aéel av To évopa cival directory n oxi
- mkdir(): dnuioupyei 1o directory oTo path TTou dwaoape wg dpIGUA.

362


http://docs.oracle.com/javase/6/docs/api/java/io/File.html

5/28/2014

STRING PROCESSING

- 0000000
Strings

H emregepyaaoia aApapiBunTikwy gival TTOAU

ONUAVTIKN yIa TTOAEG EQapPoyEG. Oa doupe

MEPIKEG XPNOIUEG EVTOAEG

2.€ OANEG TIG EVTOAEG yIQ €TTECEPYATIa TwV Strings

Oev TTPETTEl va EEXVAME OTI Ta Strings €ival

immutable objects

- O1 yéBodol TTou KaAei pia ueTaBAnTr String dsv ptropouv
va oAANGEouv TNV HETABANTA, HOVO va eTTIOTPEWOUV Eva
véo String.
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-]
toLowerCase, trim

- O1 TTapaKATW EVTOAEG €ival XPrOIKES yia va
KOavovIKoTToloUupe To String
- toLowerCase(): METATPETTEI OAOUG TOUG XAPOKTAPES EVOG
String o€ pIKp& ypduuara.
- trim(): a@aipei AeUKOUG XOPAKTHPES ATTO TNV GPXI Kal TO
TENOG

- XprOIYEG EVTOAEG OTAV KAVOUWE CUYKPIOEIG
METAEU Strings Kal BEAOUNE VO Ta YEPOUNE OE
KOIVI] HOpPQr).

-1
Mapdadeyua

Ipublic class StringTestl
1
{
public static void main(String args|[]) {
String sl = "this is a sentence
String s2 = "This is a sentence";

"w.
’

System.out.println(sl) ;
System.out.println(s2);
System.out.println(sl.equals(s2));

MNa va
amo@evyovTal
Kevd oTnv
apxn n ato
TENOG

XpRAoiun evioAn yia
OuyKpioeIg Aégewy, yia va
MV €€apTOpacTE av n AéEn
gival o€ PIKPA 1 KeQaAaia

sl = sl.trim();

| s2 = s2.toLowerCase() ;
1 System.out.println(sl) ;

1 System.out.println(s2);

: System.out.println(sl.equals(s2)); |
1

1

1

} Mpémel wavTa va yivetal Eavd avabeon oTtn YeTABANTH.

______________ H evioAn s2 . toLowerCase () ; O0ev aAAdel TO S2
EMOTPEPEI TO aAAaypévo String.
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- 000000
split

- H evtoAn split eivanl xprioiun yia va oTraue Eva
String o€ 1Tedia TTou dlaxwpifovTal aTTo va
OUYKEKPIPEVO String
« Opiopa: 10 string wg TTPOG TO OTT0I0 BEAOUNE VO

OTTAOOUE TO KEIUEVO.

- EmoTpéper: mivaka String[] ue Ta Tedia TTOU
onuioupynénkav.

Mapadeiyua: atrd 10 String:
‘Student: Bob Marley AM: 1117
B€Aoupe To Gvoua Tou goITnTr Kal To AM Tou

public static void main(String args[]) {
String s = "Student: Bob Marley\tAM: 111";
System.out.println(s); 1
Split mpwTta wg TPog “\t”
String fields[] = s.split("\t"); Kal METE WG TTPOG 2"
1

String studentFields[] = fields[0].split(":"); :

1
1
1
1
1
1
1
1
1
1
: String studentName = studentFields[1l].trim() ;
1 IIIIIIIII.II
1
1
1
1
1
1
1
1
1

String AMFields[] = fields[1l].split(":");
int studentAM = Integer.parselnt(AMFields[1l].trim());

System.out.println(studentName + "\t" + studentAM) ;
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replace

- H evtoAn givail xprioiun av BéAoupe va aAAGgoupe
KATTWG TO String

- replace(String before, String after): avtikaBioTd T0
before pe 10 after kai erioTpE@el TO aAAaypévo String

Mapdadeyua

lass ReplaceTestl

-~ a

public static void main(String[] args){
String sl = "Is this a greek question?";
System.out.println("Before:" + sl);
sl = sl.replace("?",";");
System.out.println ("After:" + sl);

String s2 = "This is not a question?";

System.out.println ("Before:" + s2);
s2 = s2.replace("?", "");
System.out.println ("After:" + s2);

String s3 = "20-5-2013";

System.out.println("Before:" + s3);
s3 = s3.replace("-","/");
System.out.println ("After:" + s3);

“n

AvTikaB10Td OAa Ta

ue "

5/28/2014
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- 0]
Split kai Replace

YTTapX0ouV TTEPITITWOEIG TTOU BEAOUE va

OTTACOUME ] va AVTIKOTAOTACOUUE PE BAon KATI

M0 TTEPITTAOKO aT1Td €va String

- M.x., BéAoupe va otrdooupe éva String wg TTpog tabs
KEVA

- [.x., BéAoupe va oBAcoupue oTIOATTOTE €ival
EPWTNUATIKO, EAANVIKO 1] ayyAIKO

- M.x., BéAoupe va oricoupe TIG TeEAEiEG aAAG podvo av
gival oTo T€AO¢ Tou String.

[a va TTpoodIoPicOUUE TETOIEG TTEPITTAOKEG
TTEPITITWOEIG XPNOIMOTTOIOUHE KOVOVIKES
eEKQPAoeIg (regular expressions)

Regular Expressions

‘Evag 1po1TOG Va TTEPIYyPAPOUUE Strings TTou
€XOuv akoAouBouv éva koIvo PoTio

- ‘Exete NON XpnoiuoTroIfoel KavovikEG ekppaocels. Otav
ypaeTe “Is *.txt” To “*.txt” €ival pia kavovikh ékepaon
TToU TTEPIYPAQEI OAa Ta Strings TTou TeAgiwvouy oe “.txt”
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-1
Kavovikéc Ekppaoeic otn Java

- Mmopeite va diaBacete pia epiAnwn oTn oelida 1ng Oracle
+ O1 KOVOVIKEG EKPPACEIG UTTOPOUV VA TTEPIYPAYPOUV TTOAAG
Tpdyparta. Eueig Ba xpnoipoTroinooupe KATIOIEG ATTAEG
EKPPAOEIG.
- MNapadeiypata:
- [abcl:anbnic
+ Ma i ZeKIvdel Je a
- ab: TeAelvEl PE a
+ \s A \p{Space}: white space (kevo, tab, aAAayr ypauung)
- \p{Punct}: 6Aa Ta onueia oTigNg

- Mo va Xpno1PoTroINCOUE TIG KAVOVIKEG EKPPATEIG TIG '
METATPETTOUNE O€ Eva string TTou diveTal WG Oploua oTnv split n
TNV replaceAll.

. I_IX AN} [abc] n’ \\Aa"’ “a$”, “\\S", “\\p{Space} ,,, “\\p{Punct} r”
- XpelagdpaoTe 10 “\\” woTe va Bahoupe 10 \ péoa oTo String.

- 000000
[MapéEvOeon

- O xapaktipag \ Aéyetal escape character
- O1av Tov ouvdualoupe pe GAAAOUG XAPOKTAPES TTAIPVEI
OI0QOPETIKO vonua OtTav gipaoTe yeoa oe String
- \n: aMayn ypapung
- \t: tab
- \“: 0 xapaktipag “
- \\: 0 xapakTipag \

5/28/2014
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[MNapadeyua

public static void main(String args[]) {

}

String s2 =

String sl = "sentense l\tsentence 2";
String[] tokens = sl.split("[\t]1");
for (String t: tokens) {
System.out.println(t);

tokens = sl.split("\\s");
for (String t: tokens) {
System.out.println(t);

question we must face";

1
1
1
1
1
1
1
1
1
1
1
1
! }
1
1
1
1
1
1
1
1 }
1
1
1
1

String[] sentences = s2.split("[?.]");
for (String s: sentences) {
System.out.println(s.trim());

~ 0

2 Brvel TNV TeAeia aTo

lass ReplaceTest2

public static void main(String args[]) {

Split oTo tab

Split o€ otTOI081TTOTE

white space

"To be or not to be? This is the question. The

Split oT0 EPWTNATIKO

Kal TNV TEAgia

String s = "The cost is 99.99 dollars.";

System.out.println(s) ;
s = s.replaceAll("[.1$","");

TOU Stﬂng System.out.println(s) ;

AvTIKaBIOTA TeAEIQ, s = "WhatiyesiNo...";
System.out.println(s) ;

BaupaocTiké Kal s = s.replaceAll ("[.12]"," ") ;

s = "\"Quoted (\"quote\") text\""; ZBT’]VEl 10 “ aTnv TOU
System.out.println(s) ; String
s = s.replaceAll ("A\"","");

s = s.replaceAll ("\"$","");
System.out.println(s) ;

EPWTNUATIKO HE KEVO. System.out.println(s);

s = “Space: Tab:\t:End";
System.out.println(s);

System.out.println(s);

s = s.replaceAll (“\\p{Space}","");

2Brvel 10 ” oTO
String

XOPQKTHAPES

>Brivel Toug whitespace

5/28/2014
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StringTokenizer

- H diadikaoia Tou va otraue éva string o€ KOPPATIO
TToU XwpilovTal pe Keva Aéyetal tokenization kal Ta
KOMuaTia tokens.

- H kAGon StringTokenizer kdvel kai To tokenization kai
MOG eTITPETTEI VA DIOTPEXOUUE Ta tokens
+ nextToken(): emoOTPEQPEI TO €TTOPEVO token
- hasMoreTokens(): pag Aéel av €xoupe GAAa tokens

- ©@a UTTOPOUCANE VA XPNOILOTTIOINCOUME Kal TRV split
aAAG n StringTokenizer xeipiCeTal auTopaTa TIG
OIAQOPEG TTEPITITWOEIG e White space
+ [1.X. TTOAQTTAG KeVA

-1
Mapdadeyua

1 |

1 |

1 |

1 1

1 public static void main(String args[]){ :

| String s = "Line with tab\t and space"; "

: System.out.println(s) ; 1
1

: System.out.println("Split tokenization"); 1

1 String[] tokensl = s.split("\\s"); Split o€ Kevo kai tab

1 for (String t: tokensl) {

1 System.out.println ("-"+t+"-");

1

|

|

|

|

1

|

|

|

|

|

|

}
Anpioupyei kevo token otav Bpel To

1
1
1
1
1
System.out.println ("StringTokenizer tokenization"); 1
StringTokenizer tokens2 = new StringTokenizer(s); 1
while (tokens2.hasMoreTokens ()) { !
System.out.println("-"+tokens2.nextToken ()+"-") ; :

1

1

1

}
} onuioupyei kevo token otav Bpel TO
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-1
StringBuilder

- Ta Strings ival immutable objects. Autd onuaivel
OTI yIa va aAAGgou e Eva String TTPETTEI va TO
¢ava-onuIoUPYrOOUE Kal VA TO avTIypAWOUUE

- Ma 1€ToI0U €idOUG aAAayEG gival KaAUTEPa va
XPNOolIJoTToIoUE TO StringBuilder
- append(String): TTpooBéTel éva String oTo TEAOG
- toString(): emoTpéQel TO TEAIKO String

- MoAU BoAIKO yia va dnuioupyoupe String
OUVEVWVOVTOS TTOAATTAG Strings.

| import java.lang.SEringBuilder; s scmme st o
1
| class StringBuilderTest _

{

public static void main(String[] args) {

|
|
: int N = 100000;
|

371



5/28/2014

[MAPAAEIT MA

[Mapdadeyua

‘Exoupe €va apxeio studentNames.ixt ye Ta AM
Kal Ta ovopaTa Twv QoItnTwy (tab-separated) kai
éva apxeio studentGrades.txt ye Ta AM kal BaBuo
(y1a katrola palniuara — éva pabnua ava
ypapun). TuttwoTe o€ €va apyeio AM, ovoua,
BaBuo.
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import java.util.Scanner;

import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.PrintWriter;

import java.io.FileOutputStream;

import java.util.HashMap;

public static void main(String[] args) {
Scanner nameInputStream = null;
Scanner gradesInputStream = null;
PrintWriter outputStream = null;

|
|
|
|
|
|
1
|
|
|
|
1
|
|
1 try
! {
|
|
|
|
|
|
1
|
|
|
|
1
|
|

nameInputStream = new Scanner (

new FileInputStream("studentNames.txt"));
gradesInputStream = new Scanner (

new FileInputStream("studentGrades.txt"));
outputStream = new PrintWriter (

new FileOutputStream("studentNamesGrades.txt"))
}
catch (FileNotFoundException e)
{
System.out.println("Problem opening files.");
System.exit (0) ;
}

Zuvéxela atmo
v mponyoUpevn 0 N T T T T T T T T T s e m 1

String line = null;

HashMap<Integer,String> namesHash = new HashMap<Integer, String>();
while (nameInputStream.hasNextLine( ))

{

line = namelnputStream.nextLine( );
String[] fields = line.split("\t");
Integer AM = Integer.parselnt(fields[0])
String name = fields[1l];
namesHash.put (AM,name) ; :

}

YmoBéToupe 611 To KGBE AM gpavideTal uovo pia popd

1

nameInputStream.close( );

{
line = gradesInputStream.nextLine( );
String[] fields = line.split("\t");
Integer AM = Integer.parselnt(fields[0]);
String grade = fields[1];
if (!'nameHash.containsKey (AM)){ continue;}
String name = namesHash.get (AM) ;
outputStream.println (AM+"\t"+name+"\t"+grade) ;

}

gradesInputStream.close() ;
outputStream.close( );

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1 while (gradesInputStream.hasNextLine( ))
|
|
|
|
|
|
|
|
|
|
|
|
|
1
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2 TATIKEZ MEG©OAOQOI KAl
METABAHTEX
E2QTEPIKEZ KAAZEIZ

STATIC
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2TATIKEC JEBODOI

- Ti onuaivel To keyword static oTov opIouo TNG
main peBddou? Ti gival yia otaTikr pEBodog?
- Mia oTaTikr) HEBOOOG PTTOPEI VO KANBEI xwpic
QVTIKEIPEVO TNG KAAONG, XPNOIKMOTTOIWVTAG
KateuBeiav To Ovoua TN KAAong
« H uébodog avrkel atnv kKAaon Kai Oxl 0€ KATToI0
OUYKEKPIPEVO QVTIKEIMEVO.

- Otav KaAoUpE TNV ouvapTNON Main KaTd TNV EKTEAEDN
TOU TTPOYPANPATOG OEV dNPIOUPYOUUE KATTOIO
QVTIKEIUEVO TNG KAAONG

« Xpro1uo yia Tov opiouod BondnTikwy ueBodwv

]
2 UVTOKTIKO

- Oplouodg

[ = = = = o e e e e e e e e e e e e e e e e -

class myClass

{

{ ..}

1 1
1 1
1 |
1 |
| |
1 1
1 public static ReturnType methodName (arguments)

1

1 |
1 |
1 1
1 1
1 1
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[Mapdadeiyua

1
1
1
1
1
1
1 return x;
1
1
1
1
1

lass Auxiliary

~ 0

public static int max(int x, int y) {
if (x> y){

}

return y;

int m = Auxiliary.max(6,5);

1
e e e e e e e e e e e ———————— = - -

[TapévOeon

-'Evag GANog TpdTTOC va UNOTTOINOETE TO Max

TEAEOTH)

Ipublic static int max(int x, int y){:
:
1

return (x>y)? x: y;

5/28/2014
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-1
2TATIKEC METAPBANTEC

- Mapdpola e TG OTATIKEG HEBSGDOUC PUTTOPOUNE Va
OPICOUNE KAl OTATIKEG PHETOBANTES
+ O1 oTaTIKEG ETABANTEG aviKOUV OTNV KAGOT Kal OXI O€
KATTOIO OUYKEKPIUEVO QVTIKEIUEVO Kal, EQOTOV Eival
public pTTopoupe va £xoupe TTPOORACN O€ AUTEG
XPNOIUOTTOIWVTAG TO OVOUQ TNG KAAONG XWPIC va EXOUNE
OPIOEI KATTOIO QVTIKEIUEVO.

]
2 UVTOKTIKO

- Oplouodg

[ = = = = o e e e e e e e e e e e e e e e e -

class myClass

{

public static Type wvarName;

{ ..}

1 1
1 1
1 |
1 |
1 |
1 1
1 public static ReturnType methodName (arguments)

1

1 |
1 |
1 1
1 1
1 |
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- ]
[Mapadeyua

L i e 1
I class Auxiliary

1
1
5 1
Opiopdg 1 public static int factor = 2.0; :
! |
: public static int max(int x, int y){:
i if (x> y) { .
! return x; 1
! 1
. } !
1 return y; 1
1
v :
" R 1
Khjon === ---~----“--—-----—--------~-

2TOOEPEC

- O1 oTaTIKEG HETABANTEG TTOAANEG POPEG
XPNOIMOTTOIOUVTAI YIA VO OPicOUME oTaBEpPEC.
- Tig opicoupe o€ pia KAGon Kal UTTopoUlE va TIG
XPNOIhoTToIoUUE o€ dIAPOPa onuEia oTo TTPOYPANUA.

- Na va Tpoodiopicoupe OTI pia JeETABANTH gival

oTaBEPA UTTOPOUNE VA XPNOIMOTTOINOOUNE TO
keyword final.
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- ]
[Mapadeyua

1 1
1 1

” 1 1
Opiouég 1 public static final double PI = 3.14; |
1 1

: public static double area(double r) { :

1 return PI*r*r; 1

1 1

1 } 1

1} 1

KAnon

|
| int unitCircleArea = Circle.area(l);
ISystem out.println(“PI value is” + Circle.PI); |

2TATIKEC MEBODOI

Ortav opiloupe uia oTatikr) pEBodo yéoa o€ Wia
KAGON, OV JTTOPOUNE VA XPNOILMOTTOIOUME N OTATIKA
edia, 1 va KAAoUPE P OTATIKEG HEBODOUG.

« Mn oTtaTikd edia kal un oTatikéG pEBodol cuoxeTiCovTal e
Eva avTiKeiyevo. EpOooV UTTOPOUNE va KAAETOUUE WO
oTaTikA HEBOSO Xwpig avTiKEievo, dev UTTOpoUUE Péoa o€
QuT va XpNoIhoTToloUpe un otaTtiké tedia ) pebddoug.

+ ZKeQTEiTE OTI yIa KAOE Xprion piag peBddou A piag petaBAnTg
MTTOpOUME va BAaAoupe To this uTTpoaTd. Av dev UTTAPXEI
avTIKEiMEVO N avagopd this dev opileTal

Av B€Aoupe va KaAéoouue pia pun oTaTikr uéBodo Ba
TIPETTEI VO OPICOUME €va QVTIKEIUEVO NECQ OTNV
oTaTIKA YEBODO
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[Mapadeyua

private int x;
private int y;

public Auxiliary2(int x, int y){
this.x = x;

this.y = y;

}

public int max() {

return (x>y)? x: y;

public int min() {
return (x>y)? y: x;

}

public static double maxToMin(int x, int y){
Auxiliary2 aux = new Auxiliary2(x,y);

1
1
1
1
1
1
1
1
1
1
1
1
1 }
1
1
1
1
1
1
1
1 return ((double)aux.max())/aux.min() ;
1

1

1

1

2TATIKEC METAPBANTEC

EKTOG a11d 0TOOEPEG PTTOPOUE VO OPIOOUE
OTATIKEG METARBANTEG OTAV BEAOUE DIAPOPETIKA
QVTIKEIMEVA VA ETTIKOIVWVOUV HECW MIOG
HETABANTAG
« YTTApXEl JOVO £va avTiypa@o JIag OTATIKAG METABANTAG,
apa otav 1o aAAACeEl Eva avTIKEIMEVO TNV aAAayr TNV
BAETTOUV Kal OAa Ta AAAG QvTIKEIPEVA TNG KAGONG.
Mopadeypa: ZTo TTPOypaupa TakeTurns
OEIXVOUUE TTWG PITTOPOUNE VA XPNOIUOTIOINCOUUE
OTATIKEG METAPBANTEG YIA VA ETTIKOIVWVOUV PETALU
TOUG TA QVTIKEIPEVA.

5/28/2014
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2TATIKEC JEBODOI KAl HETARBANTEC

‘ExeTe NON XpNOIYOTTIOINCElI OTATIKEG HEBODOOUG KAl
METABANTEC O€ DIAPOPEG TTEPITITWOEIG

Mapadeiypara

- System.out: oTaTikd Tedio TNG KAAONG System, To OTToi0
Kpatdel €va PrintStream e T0 OTT0i0 UTTOPOUE
yPAWouuEe oTNV 0806vn.

- System.in: oTaTiké TEdio TG KAAoNg System, TO OTT0i0
Kpatdel éva FilelnputStream 1Tou cuvdéeTal e TO
TTANKTPOAQYIO.

- System.exit(): oTatikr pEBodOG TNG KAAONG System

- 000000
[MepIBAANOUOEC KAADEIG

O1 wrapper classes Integer, Double, Boolean kai
Character €xouv TTOANEG OTATIKEG HEBGDOUG Kal
oTaTikG TTedia TTou pag BonBave va XeIpICOPNAOTE TOUG
BaoikoUug TUTTOUG.

« Integer.parselnt(String): Metatpétel éva String o€ int.

AvrioToixa: Double.parseDouble(String),
Boolean.parseBoolean(String)

- Integer.MAX_VALUE, Integer.MIN_VALUE: MéyioTtn kai
eAAXI0TN TIUN £VOG akepaiou
AvrioToixa: Double.MAX_VALUE, Double.MIN_VALUE
« Character.IsDigit(char): emoTpéel true av o XapoKTpag
eival éva yneio

Mapoépola: Character.IsLetter(char), Character.IsLetterOrDigit(),
Character.IsWhiteSpace(char)

O1 KAGOEIC QUTEG €XOUV KAl YN OTATIKEG MEBODOUC.
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]
H kAdon Math

Mia KAGon pe TTOANEG oTaTIKEG HEBODOUG Kal
OTATIKA TTEQIA yIA PaBnuaTiKoUg UTTOAOYIOUOUG
Mapadeiypata
- min: emMOoTPEPEI TO EAAXIOTO BUO ApPIOUWY
- max: eTMoTPEPEI TO PEYIOTO BUO apIBPWY
- abs: emoTpEPel TRV ATTOAUTN TIUNA
* POW(X,Y): UYWVEI TO X OTNV Yy duvapun
- floor/ceil: emoTpEéPEl TOV HEYAAUTEPO/PIKPOTEPO AKEPQIO
TTOU €ival MIKPOTEPOG/PEYAAUTEPOG ATTO TO OPICUA
- sqrt: EMOTPEPEI TNV TETPAYWVIKN pifa VOGS apiBuou
- Pl: 0 ap1Buoég ™
- E: H Baon Twv @uoikwy Aoyapibuwyv

2 UNTTEPACUATIKA

2TATIKEG HEBODOUG Kal TTEdIa ouvnBWG opiloupe
oTav BEAoupE pia BonBnTikr) cuAAoyr) atrd
oTaBEPEG Kal HEBOOOUG (TTapdoIa PE TNV KAGON
Math Tng Java).

Mia oTaTIK) uEBODO TTOU UTTOPEITE VO OPICETE YIA
KGBe KAGon gival n main, WOTE VA TEOTAPETE HIA
OUYKEKPIUEVN KAGON.
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E2QTEPIKEZ KAAZEIX

EcwTepIKES KAAOEIC

MT1TOpOUUE VO OPICOUNE PIa KAAoN HEoa OTOV
OpPIoKO PIag AAANG KAGoNG

: class Shape

{

Mari va 10 kdvoupue autd?

private class Point * H kAdon Point ytropei va
gival xpraiun povo yia Tnv
Shape

* Mag emITPETTEl VO OPICOUME
GAAn Point og Ao onueio

» H Point kai n Shape éxouv n
Mia Tpéofacn oTta 1ISIWTIKA
edia kal uEBOdOUG TNG
GAANg

1
1
1
1
1
: <Code for Point>
1
1
1
1
1

383



5/28/2014

EMZKOIMNHZH

O@&paTa TTou KOAUWAE

[EVIKEG EVVOIEG QVTIKEINEVOOTPAPOUG
TTPOYPOUMOTICHOU

Baoikd oToixeia Java

KAGo€Ig Kal avTiKeipeva

- MNedia, uéBodol, dnuioupyoi, avapopég
2UvBeon Kal ouvabpoion AVTIKEIMEVWYV

+ TG va QTIAXVOUNE JEYAAUTEPES KAATEIG E PIKPOTEPD
QVTIKEIMEVA - OXEdIOON

KAnpovouikétnta, NMoAupyop@iopog
2UA\OYEG DEDOUEVWIV

ECaipéoeig, 1/10

Mpa@ika TrepIBGAAOVTO
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AvTikeluevooTpa®ns MNMpoypauuaTiouog

Av Kal To pdBnua €yive o€ Java, Ol BOOIKEC OPYES

€ival o1 idIEC KAl YIa AANEG AVTIKEINEVOOTPAYEIG

YAWOOEG, Kal JTTOPEITE va PABETE TTOAU ypriyopa

MIa OTTOI0OATTOTE GAAN YAWO OO TTPOYPANUATIOUOU

- MTTopeite va udBete C# o€ pia Bdoudda

« H C++ gival Aiyo 1m0 ytrepdepévn yiaTi TIPETTEI va KAVETE
MOVOoI 0ag TN dlaxeEipion uvRung

- 000000
EceTdoeig

O1 e¢etaoeig Ba cival pe avoixta BipAia kai
ONUEIWTEIG

O1 epwTROEIG Ba gival OTO TTVEUUA TWV
EPYACTNPIWV KAl TWV AOKACEWV

- Katd kupio Adyo Ba gival TTpoypauHaTIOTIKESG, GAAG
MTTOPEI VO 0AaG PWTHOOUNE VO OVOUACETE £va
MNXaviouod, 1 va eEnynoETeE yiaTi cupBaiver KATI

KaAr emTuyia!l
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GRAPHICAL USER
INTERFACES (GUI)
SWING

- 0000000
Swing

- Ta GUIs (Graphical User Interfaces) givai Ta
ouvnBiouéva interfaces TTou XpnNOIKPOTIOIOUV
TTapAaBbupa, KOUUTTIA, menus, KATT

- H Swing givai n BIBAI0Br KN Tng Java yia Tov
TTPOYPANMATIONO TETOIWYV interfaces.

« H pete€éNiEn Tou AWT (Abstract Window Toolkit) To
OTT0I0 ATAV TO TTPWTO AAAG OXI TOOO ETTITUXNUEVO TTAKETO
NG Java yia GUI.
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Event driven programming

To Swing akoAouBei 10 povtédo Tou event-driven
programming

+ YTIApXOouV KATTOIA QVTIKEIUEVA TTOU TTUPODOTOUV CUHPBAVTA
(firing an event)

- YTapyouv katroia GAAQ QVTIKEIJEVA TTOU €ival AKPOATEG
(listeners) yia cuupavra.

+ Av TTpoKANBEi éva cupBdv uttdpxouv €IBIKOI XEIPIOTEC TOU
ouppavtog (event handlers) — yéBodoi TTou xelpidovtal Eva
ouupav

« To oupBav (event) gival KI autd £va AvTIKEIMEVO TO OTTOIO
PETOQEPEI TTANPOQOPIa JETAEU TOU QVTIKEINEVOU TTOU
TTPOKAAEI TO UPPBAV Kal TOU aKpOoarTr).

2ag Bupilouv kAT 6Aa auTd?

« MoAU TTapouoleg apyég utTdpyxouv oTnv dnuioupyia Kal Tov
XEIPIOUO eCaIpETEWV.

- 0000000
Swing

21nv Swing BiIBAI0BrkN éva GUI atroTeAcital atrd TTOAAG
oToIxeia/ouoTaTiKa (components)

¢ T1.X. TTOPABUPA, KOUUTTIA, HEVOU, KOUTIA EI00YWYNAG KEINEVOU, KATT.

Ta components auTtd TTupodoTouv CUURAavTa

+ T1.X. TO TTATNUA EVOG KOUWUTTIOU, N EI0Aywyn KEINEVOU, N €TTIAOYH O€ éva

MevoU, KATT

Ta oupBavta autd Ta XeIpifovTal T QVTIKEIJEVO-OKPOOTES, TTOU
£Xouv €I0IKEG ueBGOOoUG yI auTh

 Ti yivetal OTav TTATAUE £€vA KOUUTTI, OTAV KAVOUNE IO ETTIAOYT KATT
OMo 10 TPOYpappa KUAGE! wg pia aAAnAouxia atmo cupBavia
KAl TOV XEIPIOKO TWV AKPOATWV.

Component —)m—> Listener

387



5/28/2014

ublic class JFrameDemo

~'g

public static final int WIDTH = 300; KaBopilel 10 péyebog
public static final int HEIGHT = 200; Fu\ciela iielg} o]l
TTaPaBUPOU UETPNUEVO OE
public static void main(String[] args) [NGS

|
|

|

|

|

|

|

|

|

|

: JFrame firstWindow = new JFrame( );
1 firstWindow.setSize (WIDTH, HEIGHT) ;
|

|

|

1

|

|

|

|

|

|

|

firstWindow.setDefaultCloseOperation (
JFrame.EXIT ON_CLOSE) ;

firstWindow.setVisible (true) ; KaBopiel Ti Kavel T0

TapdBupo oTav TTaTdue
TO KOUUTTI yIa KAEiOIUO

} Kavel To Tapabupo opatd

JFrame

- ETAoyég yia 1o setDefaultCloseOperation:
« EXIT _ON_CLOSE: KaAegi Tnv Sytem.exit() kal oTapatdel To
TTPOYPANMA.
+ DO NOTHING ON_CLOSE: d¢ev kével TiTTOoTd, OUCIACTIKA
O&V Jag eMTPETTEI VA KAEICOUE TO TTAPABUPO

« HIDE_ON_CLOSE: KpUBel 10 TTapadBupo aAAG dev OTAPATAEI
TO TTPOYPAPHA.
- AN\eg péBodol:
- add: TTpooBiTel éva auoTaTikd (component) oTo TTap&Bupo
(T7.X. éva KOupTTi)
- setTitle(String): divel éva évopa oTo TTapdBupo TTou
OnNMIOUPYOUIE.
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ETIKETEC

A@ou €xoupe @TIAEEI TO BaoIKO TTapdBupPOo PTTOPOUNE
TTAEOV VA apXioOOUME va TTPOCBETOUE OUOTATIKA
(components)

MTropoupe va TTpooBécoupe Eva (OUVTOUO) KEINEVO
OTO TTaPABupo pag TTpooBETovTag Jia eTikeTa (label)
JLabel class: pyag emTpéTTel va dnPIoOUpYAOOUUE HIa
ETIKETA UE OUYKEKPIPEVO KEIPEVO

+ JLabel greeting = new JLabel (“Hello World!”) ;
A@OoU dnUIOUPYNOOUME TNV ETIKETA Ba TTPETTEI va TNV
TTpoocBiéooupe yéoa OTO TTAPABUPO UaG.

- KaAoupe tnv péBodo add tng JFrame

(import javax.swing JFrame; 1 MapdBupo pe emikéra - - -

import javax.swing.JLabel;
public class JLabelDemo
{

public static final int WIDTH = 300;
public static final int HEIGHT = 200;

public static void main(String[] args)
{
JFrame firstWindow = new JFrame( ) ;
firstWindow.setSize (WIDTH, HEIGHT) ;

firstWindow.setDefaultCloseOperation (
JFrame.EXIT ON_CLOSE) ;
JLabel label = new JLabel ("Hello World!") ;
firstWindow.add (label) ;

firstWindow.setVisible (true) ;

Anuioupyia TnG TIKETAG YE TNV KAGON
Kal TTPooBnKn oTo TTapdbupo
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KoupTtna

‘Eva dANo component yia éva ypa@ikd TrepIBGAAov

gival Ta KOUPTTIC.

Anuioupyoupe KOUUTTIA hE TRV KAGon JButton.

« JButton button = new JButton(“click me”) ;

- To keipevo oTOV constructor gival autd TToU EPQaviCeTal TTAvVwW
OTO KOUWTTI.

MNa va gEpoupe TI KAvel To koupTri dtav TratnOei Ba

TIPETTEI VA OUVOECOUE TO KOUUTTI JE VA OKPOOTH.

-+ O akpoaTng gival Eva avTIKEIPMEVO pIag KAGONG TTOU UAOTTOIET
10 interface ActionListener n otroia £xel TNV PEB0dO
- actionPerformed (ActionEvent e): xeIpifeTal éva ouppav

+ ApoU dnuIoUPYHOOUNE TO AVTIKEIMEVO TOU OKPOATH TO
OUVOEOUPE (KOTaXWPOUKE) PE TO KOUUTTI XPNOIMOTTIOIWVTOG
TNV P€BodO TG JBuUtton:

* addActionListener (ActionListener)

(import javax.swing JFrame; T T MapaBupo pe koupTi - - -

I import javax.swing.JButton;
|

:public class ButtonDemo

{

public static final int WIDTH = 300;
public static final int HEIGHT = 200;

public static void main(String[] args)

JFrame firstWindow = new JFrame( ); )
firstWindow.setSize (WIDTH, HEIGHT); TNV KAdon

firstWindow.setDefaultCloseOperation (
JFrame.DO_NOTHING_ON_CLOSE) ;

JButton endButton = new JButton("Click to end program.") ;

EndingListener buttonEar = new EndingListener( );
endButton.addActionListener (buttonEar) ;

firstWindow. add (endButton) ; )
Anpioupyia kai

firstWindow.setVisible (true) ;

} MPOGBAKN KOUNTTIOU

oTo TTapdBupo

TOU OKPOOTH OTO KOUUTTI

Anpioupyia KouuTTioU Pe

5/28/2014
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I import java.awt.event.ActionListener;
Iimport java.awt.event.ActionEvent;

1

1

:public class EndinglListener implements ActionListener
{

1

1 public void actionPerformed (ActionEvent e)

| {

" System.exit (0) ;

1

1

1

1

1

} ‘Evag akpoaTrg uAoTrolgi To interface ActionListener kai TTpETTel
va uAotrolgi Tnv péBodo actionPerformed(ActionEvent)

‘Otav mardpue 10 KoupTri oto GUI KaAegital n uéBodog actionPerfomed ToU
QKPOATH TTOU €XOUME KOTOXWPIOE! YIA TO KOUMTTI

H kAfon mng actionPerformed amd Tov ActionListener yivetal autopara
péow TG BiIBAI0BNAKNG Swing, dev TNV KAVEI O TTPOYPAUUATIOTAG

H mrapdapeTpog ActionEvent Trepiéxel TTANPOQOpPIia OXETIKA PE TO CUPPRAV
TTOU UTTOPEI va XPNOIUOTTOoINBEi.

| import javax.swing.JFrame;

| import javax.swing.JButton;
|

public class FirstWindow extends JFrame

{
public static final int WIDTH = 300;
public static final int HEIGHT = 200;

public FirstWindow( )
{
super( );
setSize (WIDTH, HEIGHT) ;

setTitle ("First Window Class");

setDefaultCloseOperation (
JFrame.DO_NOTHING_ON_CLOSE) ;

JButton endButton = new JButton("Click to end program.") ;
endButton.addActionListener (new EndingListener( ));
add (endButton) ;
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public class DemoButtonWindow
{

1

1

1

1

: public static void main(String[] args)
I {
1

1

1

1

1

1

FirstWindow w = new FirstWindow( )
w.setVisible (true) ;

[MoAAG cuoTaTIKA

- Av B€Aoupe va BaAoupue TTOAAG components péoa
OTO TTAPABUPO Pag TOTE Ba TTPETTEI va
TTPoodlopicoupE TToUu Ba TOTTOBETNBOUV aAAILG Ba
MTTOUVE TO éva TTAVW OTO GAAO.

- AuTé yiveTal e Tnv evioAn setLayout TTou
KaBopilel TNV TOTTOBETNON HECA OTO TTAPABUPO
+ AUTO PUTTOpPEI VA YivEl JE DIOPOPETIKOUG TPOTTOUG
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FlowLayout

- ATTAG TOTTOBETEI T components TO £va PJETA TO
GAAO aTTO T APIOTEPA TTPOG TA DECIA
- KaAoupe TNV €vioAn
setLayout (new FlowLayout()) ;
(Mpetrel va €xoupe kavel include java.awt.FlowlLayout)

- Metd TTpooBEToupE KavovIKa Ta components e
TNV add.

- 0000000
BorderLayout

« 2TNV TTEPITITWON AUTIA O XWPOG XWPICETAl OE TTEVTE
mepiox€g: North, South, East, West Center
- KaAoupue TNV evioAn
setLayout (new BorderLayout()) ;
(MpeTrel va éxoupe kaver include java.awt.BorderLayout)

- Metd 6tav mpooBEToupE Ta components pe Tnv add,
TTPoodIoPifOUME TNV TTEPIOXH OTNV OTToia Ba TTpooTEBOUV.
« N.x., add (label, BorderLayout.CENTER)

Center

South
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- 0]
GridLayout

« 2TNV TTEPITITWON QUTA OPICOUNE Eva TTAEYPA PE N
YPAMUEG KOl m OTAAEG Kal AuTo yeUiCel atTo Ta
apIOTEPA TTPOG Ta OECIA KAl OTTO TTAVW TTPOG TA KATW

- KaAouUpe TNV €VIOAN

setLayout (new GridLayout(n,m)) ;
(Mpetrel va €xoupe kavel include java.awt.GridLayout)

- Metd TTpooBEToupEe Kavovikd Ta components Pe TNV

add.

Grid 3x4

- 000000000__]
[Mapdadeyua
- AnuioupyeioTe Eva TTapAabupo PE Tpia KOUPTTIA:

+ To éva KAVEI TO XpWHa TOU TTapaBupou PTTAE, TO AAAO
KOKKIVO KalI TO TPITO KAgivel TO TTap&Bupo.

« Kwdikag: MultiButtonWindow
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AcloonueiwTa

- public class MultiButtonWindow
extends JFrame
implements ActionListener
« MTTopoupue va KAvoupe Tov akpoaTtr) va gival 1o id10 To

Tapabupo, autd Ba avaAdfel va uloTroifoel T PEBodo
actionPerformed.

- Otav KataxwpoUuE ToV aKpoar:
blueButton.addActionlListener (this) ;
- getContentPane () . setBackground (Color.BLUE) ;
+ AN\GCel To background xpwpua Tou TTapaBupou. H KAGon
Color pag divel Ta xpwuata
- String buttonType = e.getActionCommand() ;

« Me Tnv evtoAn auTh Traipvoupe 1o String To 0TT0I0 dWOANE
oav TITAO OTO KOUWTTI

JPanel

- To panel (Topéag) eival évag container
- Méoa og éva container ptropoUpe va BdAoupue components Kai va
OPICTOUNE XEIPIOUO TUUBAVTWY.
- Ta panels katd pia £vvola opidouv éva TTapdbupo Péoa aTo
TapaBupo
- To panel €xel kI auTo To BIKO Tou layout Kal TOTTOBETOUE HE€Ca O€
auTO OUCTATIKG.
« T.x., o TapakdTw KwdIkag ekTeAeiTal péoa o€ éva JFrame.

setLayout (new BorderLayout()) ;

1
:JPanel buttonPanel = new JPanel();
IbuttonPanel.setLayout(new FlowLayout()) ;
1

| JButton buttonl = new JButton(“one”);

| buttonPanel.add (buttonl) ;

1

| JButton button2 = new JButton(“two”);
| buttonPanel.add (button2) ;

1

| add (buttonPanel, BorderLayout.SOUTH) ;
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GRAPHICAL USER
INTERFACES (GUI)
SWING

- 0000000
Swing

- H Swing eivair n BiIBAI0BrKkN Tng Java yia Tov
TTpoypapuaTiIono GUIs (Graphical User
Interfaces) [kail TTI0 YEVIKA yIa TNV XpPrRon
YPOAPIKWV].

« H petegéMign Tou AWT (Abstract Window Toolkit) To
OTT0i0 ATAV TO TTPWTO AAAG OXI TOOO ETTITUXNUEVO TTAKETO
NG Java yia GUI.

396



5/28/2014

]
Swing

21nv Swing BiBAIoBNkn éva GUI atroteAeital amrd TTOAAG
oToIxgia/ouoTaTika (components)

 T1.X. TTapaBupa, KOUPTTIA, HEVOU, KOUTIA EICAYWYNG KEIMEVOU, KATT.
Ta components autd TTUpodoToUV CUPBAVTO

+ T.x. TO TATNUA £VOG KOUUTTIOU, N £1I0aywYr] KEINEVOU, N ETTIAOYI O€ éva
MevoU, KATT

Ta cupBavta autd Ta Xeipifovtal Ta aVTIKEIJEVO-OKPOOTES, TTOU
EXOUV €I0IKEG HEBOBOUG I aUTA

- T yivetan é1av TTATAPE €va KOUMTTI, OTAV KAVOUUE WIa ETTIAOYT KATT
OAo 10 MPoYpappa KUAGel wg pia aAAnAouyia amrd oupBavia
KQI TOV XEIPIOPO TWV AKPOATWV.

Component —>m—> Listener

]
[Mapdadeyua

@a UAOTTOINOOUE Eva TTPOYPANMA TTOU
onuIoupyei Eva TTapAaBbupo PE Eva KOUWTTI, TO
OTTOIO AV TTATAOOUME KAEIVEI TO TTAPABUPO

Me BAon To TTPONYOUNEVO HOVTEAO:

- To component gival TO KOUUTTI

« MupodorTeital To cupBav éTav TTATAPE TO KOUMTTI

« O akpoaTh¢ oTo CUPPBAvV auTd eival ETTIYOPTIOUEVOG HE
TO KaBAKoV va KAgioel To TTapddupo.
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| import javax.swing.JFrame;
import javax.swing.JButton;

public class FirstWindow extends JFrame
{

public static final int WIDTH = 300;
public static final int HEIGHT = 200;

public FirstWindow( )
{
super( );
setSize (WIDTH, HEIGHT) ;
setTitle ("First Window Class");
setDefaultCloseOperation (JFrame.DO _NOTHING_ON CLOSE) ;

JButton endButton = new JButton ("Click to end program.") ;
endButton.addActionListener (new EndingListener( ));

add (endButton) ;

H dnuioupyia Tou ActionListener yiveral wg avwVUUO QVTIKEIUEVO
piag kal Oev Ba TO XPNOIUOTTIOINCOUNE TTIOTE APECT

| import java.awt.event.ActionListener;
Iimport java.awt.event.ActionEvent;

1

1
:public class Endinglistener implements ActionListener
i 1

1 public void actionPerformed (ActionEvent e)

| {

| System.exit (0) ;

1
1
1
1
1

‘Evag akpoaTrg TTavta uAoTrolei To interface ActionListener kai

TpéTel va uloTtrolei Tnv péBodo actionPerformed(ActionEvent
_________________________________________ J

Otav martdpe 10 KoupTri oto GUI KaAegital n uébodog actionPerfomed Tou
OKPOOTH TTOU £XOUHE KATAXWPIOE! YIO TO KOUUTT]

H kAjon Tng actionPerformed amd Tov ActionListener yivetal autopara
péow TnG BiIBAIOBAKNG Swing, &€V TNV KAVEI O TTPOYPANMATIOTHG

H mrapdpuetpog ActionEvent repi€xel TTANpo@opia OxETIKA PE TO CUPBAV
TTOU UTTOPEI va XpNOIUoTTOoINBEi.
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ublic class DemoButtonWindow

~'g

1
1
1
1
! public static void main(String[] args)
1
{
1
1 FirstWindow w = new FirstWindow( )
: w.setVisible (true) ;
1
1
1

Edw dnuioupyoupe 1o TapdBupo pag

[MoAAG cuoTaTIKA

Av B€Aoupe va BaAoupe TTOAAG components péoa
OTO TTAPABUPO Pag TOTE Ba TTPETTEI va
TTPoodlopicoupE TToUu Ba TOTTOBETNBOUV aAAILG Ba
MTTOUVE TO éva TTAVW OTO GAAO.

AuTO yiveTal ue Tnv €VTOAN setlLayout TTou
KaBopilel TNV TOTTOBETNON HECA OTO TTAPABUPO
+ AUTO UTTOpPEI Va Yivel JE BIAPOPETIKOUG TPOTTOUG
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FlowLayout

- ATTAG TOTTOBETEI T components TO £va PJETA TO
GAAO aTTO T APIOTEPA TTPOG TA DECIA
- KaAoupe TNV €vioAn
setLayout (new FlowLayout()) ;
(Mpétrer va €xoupue kavel include java.awt.FlowlLayout)

- Metd TTpooBEToupE KavovIKa Ta components e
TNV add.

- 0000000
BorderLayout

« 2TNV TTEPITITWON AUTIA O XWPOG XWPICETAl OE TTEVTE
mepiox€g: North, South, East, West Center
- KaAoupue TNV evioAn
setLayout (new BorderLayout()) ;
(MpeTrel va éxoupe kaver include java.awt.BorderLayout)

- Metd 6tav mpooBEToupE Ta components pe Tnv add,
TTPoodIoPifOUME TNV TTEPIOXH OTNV OTToia Ba TTpooTEBOUV.
« N.x., add (label, BorderLayout.CENTER)

Center

South
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- 0]
GridLayout

21NV TTEPITITWON auTr opifoupe Eva TTAEyua PE N
YPAMUEG KOl m OTAAEG Kal AuTo yeUiCel atTo Ta
apIOTEPA TTPOG Ta OECIA KAl OTTO TTAVW TTPOG TA KATW
KaAoupe Tnv evioAn

setLayout (new GridLayout(n,m)) ;
(Mpetrel va €xoupe kavel include java.awt.GridLayout)

MeTd TTpOOBETOUE KAVOVIKG T components JE TNV
add.

Grid 3x4

JPanel

To panel (Topéag) gival évag container
- Méoa og éva container ptropoUpe va BdAoupue components Kai va
OPICTOUNE XEIPIOUO TUUBAVTWY.
Ta panels katd pia évvoia opifouv €va TTapaBupo YEca aTo
TapaBupo
- To panel €xel kI auTo To BIKO Tou layout Kal TOTTOBETOUE HE€Ca O€
auTO OUCTATIKG.
« T.x., o TapakdTw KwdIkag ekTeAeiTal péoa o€ éva JFrame.

setLayout (new BorderLayout()) ;

1
:JPanel buttonPanel = new JPanel();
IbuttonPanel.setLayout(new FlowLayout()) ;
1

| JButton buttonl = new JButton(“one”);
|buttonPanel.add(buttonl);

1

| JButton button2 = new JButton(“two”);
| buttonPanel.add (button2) ;

1

| add (buttonPanel, BorderLayout.SOUTH) ;
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- ]
[Mapadeyua

- @a dnuioupyAoouue Eva TTapdBupo e Tpia
panels 1o kdBe panel Ba TTaipvel dIAPOPETIKO
XPWHA PE EVa OIAPOPETIKO KOUUTTI.

import javax.swing.JFrame;
import javax.swing.JPanel;
import java.awt.BorderLayout;
import java.awt.GridLayout;
import java.awt.FlowLayout;
import java.awt.Color;

import javax.swing.JButton;
import java.awt.event.ActionListener; H kAdon uAotrolgi Tov akpoaTh
import java.awt.event.ActionEvent; Kai Thv actionPerformed peBodo

public class PanelDemo extends JFrame implements ActionListener
{

public static final int WIDTH = 300;
public static final int HEIGHT = 200;

private JPanel redPanel;
private JPanel whitePanel;
private JPanel bluePanel;

AnAwvoupe Ta Tpia TTAveA
ME Ta Tpia XpwuaTta

public PanelDemo ( )

{ Opifoupe Ta XapOKTNPIOTIKA

Tou Baaikou TTapabupou

super ("Panel Demonstration");
setSize (WIDTH, HEIGHT) ;
setDefaultCloseOperation (JFrame.EXIT ON_CLOSE) ;
setLayout (new BorderLayout( ));

e o e e o e o = ZUVEXEID OTNV L o e e e e e e J
ETTOMEVN
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Anpioupyoupe Eva peyaGAo TTaveA
_____________ Zuvéxeia atmod _ ) . o
y 4 T TTOU Ba KPATAEl Ta TPIa

XPWHOTIOTA TTAVEA

JPanel biggerPanel = new JPanel( );
biggerPanel.setLayout (new GridLayout(l, 3));

redPanel = new JPanel( );
redPanel.setBackground (Color.LIGHT GRAY) ;
biggerPanel.add (redPanel) ; - AnpioupyouUpe Ta
XPWHMOTIOTA
TTAVEA Kal Ta
TTPOCBETOUE
OTO YEyAAo
bluePanel = new JPanel( ); TTAVEA
bluePanel. setBackground (Color.LIGHT GRAY) ;
biggerPanel.add (bluePanel) ; -

whitePanel = new JPanel( );
whitePanel.setBackground (Color.LIGHT GRAY) ;
biggerPanel.add(whitePanel) ;

add (biggerPanel, BorderLayout.CENTER) ;

Bdadoupe 1o p

____________ ¢ Zuvéxeid oV LR 070 KEVIPO ToU TTapaBupou
ETTOUEVN

Suvéxeia améd ’ . .
4 T, AnuioupyouUue éva TraveA TTou Ba

KPOTAEI TA TPIA KOUMTTIA

JPanel buttonPanel = new JPanel( );
buttonPanel. setBackground (Color.LIGHT_GRAY) ;
buttonPanel.setLayout (new FlowLayout( ));

JButton redButton = new JButton ("Red") ;
redButton. setBackground (Color.RED) ; Anuioupyouue Ta
redButton.addActionListener (this) ; TPIA KOUMTTIA Kal
buttonPanel. add (redButton) ; Ta 'ITpOGGéTOUpE

OTO TTAVEA

JButton whiteButton = new JButton ("White") ;
whiteButton. setBackground (Color .WHITE) ;
whiteButton.addActionListener (this) ; O aKkpoaTAG TWV
buttonPanel.add (whiteButton) ; KOUUTTIWV €ival

T0 TO

JButton blueButton = new JButton("Blue") ; a
QAVTIKEIMEVO

blueButton.setBackground (Color.BLUE) ;
blueButton.addActionListener (this) ;
buttonPanel. add (blueButton) ;

add (buttonPanel, BorderLayout.SOUTH) ;

Bdadoupe 10 TTAVEA pe Ta KoupTTId

OTOV TTATO TOU TTapaBUpou

____________ \ Suvéxeia oTnv /_______________
ETTOPEVN
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H ouvdptnon

____________ A D CECLCE S NGl TT0U KaAciTal 6Tav TTatnBoulv Ta
TNV TTPONyoUuEVN

KOUMTTId (MIOG Kal TO
QVTIKEIPEVO Eival KAl AKPOOTHG)

public void actionPerformed (ActionEvent e)

{ EmoTpépel To

actionCommand

if (buttonString.equals ("Red")) String, To oT0i0 AV

redPanel. setBackground (Color.RED) ; O&vV TO é)(OU[JE G)\)\C'XE,EI

else if (buttonString.equals("White")) dvalnaévoquou
whitePanel.setBackground (Color.WHITE) ; "

else if (buttonString.equals("Blue")) KoupTTiou

bluePanel.setBackground (Color.BLUE) ;

String buttonString = e.getActionCommand( ) ;

System.out.println("Unexpected error.");

} A q
To amroTéAegpa Tou KABE

public static void main(String[] args) OIA@OPETIKOU KOUMTTIOU.
{

PanelDemo gui = new PanelDemo( );
gui.setVisible (true) ;

1
1

1

1

1

1

1

1

1

1

1

1

1

1 else
1

1

1

1

1

1

1

1

1

1

1

: Anpuioupyia Tou TTapabupou
1

actionCommand

-‘Eva String 1medio ToU KpaTdel TTANPOQOpPIa yIa TO
ouupav
« Av dev aAAGEoupe KATI auTd gival To dvoua ToOU KOUUTTIOU

- Mtmopou e va d1aBAacoupe TO String e TNV EVTOAN
getActionCommand.

- Mtmopouue va BEoouE Pia TIPR OoTo String PE TV
EVTOAN setActionCommand(String)

- T.x.
redButton.setActionCommand (“*RedButtonClick”) ;
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Xpwuara

- MTTOpOoUuE VO OPICOUNE TA BIKA HOG XPUWHATA UE
TNV RGB oupBaon
* Color myColor = new Color(200,100,4);

- Ta opioparta lavi ol RGB (Red, Green, Blue) Tiuég

- 000000
AKPOQTEC

+ 2T0 TTPOYPAPUA JOG OpicapE TRV KAGON TTOU dNMIOUPYEI TO
Tapabupo (extends JFrame) va gival Kal 0 aKPOaATrg
(implements ActionListener) Twv cupBaviwy Yéoa oTo
TTapdBupo.

+ AuTto cival pia BoAikr) AUaon yiaTi 6Aog 0 Kwdikag gival 1o 010
onueio

- 'Exel To TpoAnua 61 €xoupe pia povo péBodo actionPerformed
oTnv otroia Ba TTPETTEl va EEXWPITOUNE OAEG TIG TTEPITITWCEIG.

- [ho BoAIKG va éxoupe €va diapopeTiko ActionListener yia
KAO€ dIaPOPETIKO CUUPBAV
+ MpoBARuaTa:
- Oa TPETTEl va opicoupE TTOAAOTTAEG KAGTEIG AKPOOTWY O TTOAAOTTAG apxEia

- Oa TIPETTEl VO TTEPVANE Oav TTOPAPETPOUG T OTOIXEIQ TToU BEAOUE va
AAAGGOUpE.

5/28/2014
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AKpPOQTEC

- Auon: Na opicoupue Toug aKPOATES TTOU XPEIAZETAI TO
TTaPABUPO PAG WG ECWTEPIKES KAQOEIG

- Y1revBupion: MIa E0WTEPIKN KAAon opileTal yéoa o€
Mia GAAN kKAGon kai TV BAETTEI JOVO N KAGON TTOU TNV
opicel

- [TAeovekTApATA:

- O1 kKAGo<€Ig gival TTAEOV TOTTIKEG OTOV KWOIKA TTOU TIG KAAEI,
MTTOpOUE Va £TTavVAXPNCIKOTIOIOUME Ta idIa ovouaTa

- O1 kKAdoe€Ig €xouv TTPOoRacn o€ IBIWTIKA TTedia

JButton redButton = new JButton ("Red") ;
redButton. setBackground (Color.RED) ;
redButton.addActionListener (new RedListener()) ;
buttonPanel.add (redButton) ;

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 JButton whiteButton = new JButton("White") ; "
! whiteButton. setBackground (Color .WHITE) ; 1
: whiteButton.addActionlListener (new WhiteListener()) ; :
1 buttonPanel.add (whiteButton) ; 1
1 1
1

| JButton blueButton = new JButton ("Blue") ; :
1 blueButton.setBackground (Color.BLUE) ; 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

blueButton.addActionlistener (new BluelListener());
buttonPanel.add (blueButton) ;
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OpIoUOG TWV ECWTEPIKWV KAGTEWV-AKPOATWYV

private class RedListener{
public void actionPerformed (ActionEvent e)
{
redPanel.setBackground (Color.RED) ;
}
}

private class WhiteListener{
public void actionPerformed (ActionEvent e)
{
whitePanel. setBackground (Color.WHITE) ;
}
}

private class BlueListener{
public void actionPerformed (ActionEvent e)
{
bluePanel. setBackground (Color.BLUE) ;
}

AVWVUNEC KAAOEIC

- Ta avTIKEINEVO-OKPOATEG €ival avOVUPO AVTIKEIPEVA
+ redButton.addActionListener (new RedListener()) ;

+ Mmopoupe va KAVOUUE TOV KWAIKA aKOUN TTIO GUVOTITIKG opidovTag
Mia avwvupn KAGon
+ O oplopdg TNG KAGoNG yiveTal ekl TTOU ToV XPEIO{OPOOTE HOVO Kal UAOTTOIE
éva Interface

- Aev ouvioTtartal aAAG PUTTOpEi va TO OUVAVTAOETE O€ KWOIKA TTOU
onuioupyeital atrd IDEs
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Menu

- MtTopouue va dnuioupyrnooupe éva drop-down
menu XPNOoIJOTTOIWVTAG TV KAGon JMenu.

______________________________ N

JMenu colorMenu = new JMenu ("Add Colors"); ZXﬂHIOUpYEiéVG

) ! drop-down menu

JMenuItem redChoice = new JMenuIltem("Red"); |
redChoice.addActionListener (this) ; |
colorMenu.add (redChoice) ; 1 )
1 Anpioupyei TIg
: €TMAOYEG TOU
JevoU Kal TIG
TTPOCHETEI GTO
pevou

|

1

1

|

|

|

1

1 JMenuItem whiteChoice = new JMenultem("White") ;
1 whiteChoice.addActionListener (this) ;
1 colorMenu.add (whiteChoice) ;
1

1

1

|

|

1

|

1

1

JMenuItem blueChoice = new JMenultem("Blue") ;
blueChoice.addActionListener (this) ;
colorMenu.add (blueChoice) ;

JMenuBar bar = new JMenuBar( ); sz
bar.add (colorMeny) ; Anuioupyei éva menu bar atnv

setJMenuBar (bar) ; KOPU®H TOU TTapabupou Kai
““““““““““““““““ TIPOCBOETEI TO Menu o€ auTd

Text Box

- MTTOpOUE VO dnNUIOUPYROOUNE £va TTEDIO
KEIMEVOU PE TNV KAAon JTextField.
- To JTextField dnuioupyei éva text box piag ypappng
+ AlaBadoupe Kal ypA@OUE Keipevo oTo text box e TIg

pEBSOOUG getText() kal setText(String).

- Na éva 1Tedio Kelnévou PeYaAUTEPO aTTO Mia
YPOUMI MTTOPOUME VA XPNOIMOTIOINCOUNE THV
KAGon JTextArea
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-1
Mapadeiyua

JTextField name = new JTextField (NUMBER OF_CHAR) ;
namePanel.add (name, BorderLayout.SOUTH) ;

JButton actionButton = new JButton("Click me");
actionButton.addActionListener (this) ;
buttonPanel.add (actionButton) ;

JButton clearButton = new JButton ("Clear");
clearButton.addActionListener (this) ;
buttonPanel.add (clearButton) ;

String actionCommand = e.getActionCommand( );

if (actionCommand.equals ("Click me"))
name.setText ("Hello " + name.getText( ));

else if (actionCommand.equals ("Clear"))
name.setText ("") ;

else
name.setText ("Unexpected error.");

Pop-up Windows

Av BéAoupe va dnuioupyrooupe TTapabupa

OI0AGYOU PTTOPOUME VA XPNOIUOTIOIOOUME TNV

KAGon JOptionPane

- Metdel (pops up) éva TapdBupOo TO OTTOIO PTTOPEI VO pag
{ntdel €icodo, A va ¢ntdel emReRaiwon.

- H dnuioupyia kai n diaxeipion Twv TTapabupwy yivetal
ME OTOTIKEG HEBODOUG.
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Ir import javax.swing.JOptionPane; 1
1
| public class PopUpDemo Eppavicel éva mapdBupo diaAdyou Trou
I ) ) ) ] ) {nTdgl aTro TOV XPrOTN VO SWOEl £i0050.
public static void main(String args[1) IERSICICrslelaleniels s atats Ronte i i plearell
boolean done = false; E£TMOTPEPETA

|

|

: while (!done){

| String classes = 1
1 JOptionPane.showInputDialog ("Enter number of classes"); 1
1 String students = 1
1 JOptionPane.showInputDialog ("Enter number of students"); :
: |
|

|

|

|

|

int totalStudents =
Integer.parselnt (classes) *Integer.parselnt (students) ;

To avrTikeipevo (component) TTou ival
JOptionPane.showMessageDialog (null ; matépag Tou pop-up, null n default Tipn

"Total number of students = "+totalStudents);
Epgavicel éva TapdBupo 1mou
int answer = TUTTWVEI éva JAvuPa

QLI JoptionPane. showConfirmDialog (null, ]

0T0 XPAOT! " : "
Xpnotn Continue?", Epgavilel éva mapdBupo emiBeBaiwang

TitAog "Confirm",

: ” 7 |
UCILENVE  JoptionPane. YES_NO_OPTION) ; Tommog emBeBaiwong |

| done = (answer == JOptionPane.NO_ OPTION) ;
| }

1 System.exit (0) ; Z1aBepd yia TNV ETIAOYA

1} (YES_OPTION yia NAI)

1}

lcons

- Mtopoupe va BaAoupe péoa oto GUI pag kai
gIkovidla
- Mapaderypa

__________________ Anpioupyei éva €IKOVIBIO ATTO Hia EIKOVO  S.

ImageIcon dukeIcon = new Imagelcon("duke waving.gif");
JLabel dukelabel = new JLabel ("Mood check") ;
dukeLabel . setIcon (dukeIcon) ;

MpoacBéTel To eilkovidio o€ éva label

ImageIcon happyIcon = new ImageIcon("smiley.gif");
JButton happyButton = new JButton ("Happy") ;
happyButton.setIcon (happyIcon) ;

e m === MpooBETel To elkovidIo o€ éva button ekl
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- 0000000
Eclipse

- H eclipse (aAAd kail GAAa IDES) pag divel TToOAAG
ETolga epyaAcia yia Tnv dnuioupyia GUIs

- EykaraoTtAoete 1O plug-in Windows Builder Pro

- Mapadeiypa: AnPIOUpYAOTE YIa APIOPOPNXaVH.

= Java - test/sre/simplejava -
File Edit Source Refoctor Mavigate Search Project Run Window Help

- m- [ H-0-Q- G- &3 F- L-i-mo-a-
[ Package Explorer 53 = Bl IndexFiles java M
B4 e [« — Stuctwe — glam|ev|+«@e X @ -] & e -
] DM-ex5 ‘g Components
~ <~ Palette
5 test 3 btnNewButton 2 - 3" ~ || & system ‘ P
8 sre (=3 binNewButton 3 - "+ s seect Maaaee
[ (defautt package) election o & =] =]
1) simplejava '€ Choose c... §:3Tab Order
=i JRE System Library [JavaSE-17] (= Containers
[ ]sPanel [ HserollPa
=| [ [JsplitPane [|Tabbed.. 1 2 3 +
ToolBar  [jJLayered..
23 button 4 - 9" = Tty
=3 button 5 - ™ [f/Desktop... [H]Intemal
= btnC_1-"C" || & Layouts 4 5 6 =
£33 button 6 - " i\ Absolute... 24 FlowLay...
= button 7 - "= ~ || i BorderLa... T GridLayout
[ Properties “o| & %o | 3 E || ThGridBagl.. [FCardlay.
Variable button_6 ~ | [HBoxLayout Tz Springla El B 7 =
Constructor (Constructor properties) FFFormLay... HiMiglayout
Class javax.swing JButton -
background []240,240,240 [ T GroupL..
enabled () Struts & Springs | ¢ T _ "
font Tahoma 11 (=)| || & Components m
foreground 000 &)%) |amiabel [TeField |
:::ommhgnm CENTER - £3/Combo.. [2Bd o
e e ) e angle et
selectedicon &) || 1F moggles.. et 9 9 -
et 10 )| g sFormatt... (Passwor.
I toolTipText =) B &

- ||[E]/TextPane [¥])EditorPa... =

31 Prablems | @ Javadoc &0 [} Declaration|

@ java.awt.event ActionListener

The listener interface for receiving action events. The class that is interested in processing an action event implements this interface, and the object created with that class is re
component's addActienListener method. When the action event occurs, that object's acticnPerformed method is invoked

Since:

11

Author:
Carl Oinn

o* Witable SmartInsert | 139:28
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- ]
Anuioupyia KwOIKO

- Ta IDEs pag emTpétTouv va dlaxwpiloupe TO
design a1rd ToV KWoIKA

- To TTAcovEKTNUA gival OTI Exoupe Eva WY SIWY G
interface pe 10 oTT0I0 UTTOPOUKE Va oxedIGooupe To GUI

+ To pelovEKTNUA gival OTI dnuIoupyEiTal TTOAUG KWAIKAG
QUTOPATO O OTTOI0G BEV gival TTAvVTa OTTWGS ToV BEAOUNE

- 000000
Anuioupyia KwoIKa

- H dnuioupyia evog KOUPTTIOU dnUIoUpYEi auTd TOV KWAIKA
{JButton button 6 = new JButton("0"); !
| panel.add (button_6) ; |

- Av TTatrijooupe TTévw oT1o KouuTri (double-click)
ONUIoUPYEITAI O OKPOATAS TOU KOUMTTIOU QUTOMATA WG HIA
avwvupn KAaon

:JButton button_6 = new JButton("0");
jbutton_6.addActionListener (new ActionListener() {
1 public void actionPerformed (ActionEvent e) {
L)

1});

Lpanel .add (button_6) ;
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- ]
Anuioupyia KwOIKO

- H dnuioupyia evog KOUPTTIOU dnUIoUpYEi auTd TOV KWIAIKA

:JButton button_6 = new JButton("O");:
| panel.add (button_6) ; |

- Av Tratrijooupe TTédvw oT1o KouuTri (double-click)
ONUIoUPYEITAI O OKPOATAS TOU KOUMTTIOU QUTOUATA WG HIO
avwvupn KAdon

- Epeic oupttAnpwvoupe Tov Kwoika

:JButton button_6 = new JButton("0"); :
Ibutton_6.addActionListener (new ActionListener() { 1
I public void actionPerformed (ActionEvent e) ({ :
1 textField.setText (textField.getText ()+"0") ; 1
| :

1

1

|});

}

panel.add (button_6) ;

1
e
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