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MeBodolL — Etoaywyn

JUHTIEPLPOPA PLag KAAONG: « TL UITOPEL va KAVEL»

AAANAenidpaon petagb KAaocewyv

‘Eva avTikeipgevo ¢nta amod eva AAAO pla umtnpecia anocTteAAovTag €va Hnvupa.

To ynvupa amoteAeital amno:
e Ovopa gnvopatog = ovopa pebodovu (
e TIPOALPETLKO APLOUO OPLOPATWY EVTIOC TAPEVOECEWY 4':_.--*)
S

“ To AVTLKELPYEVO TIOL TTAPEXEL TNV UTINPECia anogacilel mola yeBodOGg Tov Ba SEML :
TalpLladovrag To Ovoua TOL PNVLUPATOC PUE Ta oplopaTa Tou. -

Java
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Mati xwpidovpe KwoLka o pedodOULG;

H dlaipeon Kwolka og peBOOOLG MAPEXEL ONUAVTLKA TTAEOVEKTNHATA:

e MeydAa mpoypdypata — cuvBETOLPE PHLKPEC HEBOGOOULG
e Kabe pebodog avantuooeTal, EAEYXETAL KAl EMAvaypnoLgonotLeitat avefaptnta
e O XpNotIng pLag pebodou dev xpetadetal va yvwpidel mwg vAomoleitat — Apaipeon (Abstraction)

H péBodog kaAeitat avtopata and tn JVM. Mnopolpe va opicoupe 6oec peBddoug BENoupE
TPELV Il HETA amo avTn.

ClassMethods {
hello() { System.out.print(

main {

world() { System.out.println(
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Oplopog pebodov

levikn dopn:

npoofacn eN1oTPePOUeEVOGTUNOG OvopaMeBodou (Tumog mapdul, TUMOG mapdp?, ...) {
EVTOAEG

}

>tolxeio Tipég Mapadelypa:

private Calculator {
Mpoopaon protected M} add

POoGCdLoPLOTH sum;
omolLoocdNmoTe

EnoTpepOPEVOG | IPWTOYEVAG N

TOMOG avaPePOPEVOQ

conog,

omoLodnmote
ETILTPETTO
avayvwpLloTLKO
Angntenc Piyyag | Lig‘gﬁ@m_ni@'_am\ﬁ&@la&ﬁ)omplo [[TuApa NMAnpo@optkAg

Ovopa pebodov
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KAnon pedodov

SUVAOWG HEOW EVOG AVTLKELPMEVOL TNG KAAONG:

java.util.Scanner;

Calculator {
add
= i1 + i2;
sum;

main {
= Scanner (System.in) ;
System.out.println(
= sc.nextInt();
= sc.nextInt();

= Calculator();
= clt.add(paraml1, param2); // paraml-il, param2-iZ2

System.out.println(paraml + + param2 + + res);



mailto:riggas@ionio.gr

>toipa kAnong (Call Stack)

2elpa KAnong: QEHY —
multiply e m

EuBeAela petaBAntwy

e Ol TOTMLKEG peTABANTEG (EVTOQ
HeEBOdWYV) YavovTal HeTA TNV
ETILOTPOPN

e MMAPAPETPOL = TOTILKEQG
HETABANTEG

o NMpwTtoyeveig —
amoOnKeLOVTAL HE TLUN OTN
oTtoifa

o Avagpepopevol —
armodnkevouv avagpopd
(6eiktn) 0TO CWPO

Calculator {
add
= i1 + i2;
sum;

multiply

’

( = 1; i <= i1; i++)

multi = add(multi, i2); // <-- KAnon peBobouv evtoc ueBodou

multi;
main {

clt.multiply(paraml, param2);
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EpuBeAeila petapAntwy (Scope)

EuBEAELA = TO PEPOG EVOG TIPOYPAUHATOC EVTOG TOUL OMoiov pia yetaBAntn eivat opatn.

e TOTILKEG HETABANTEG PeBOOOUL: eUBeEAELa HEXPL TO TEAOG NG pebodovu
« MetaBAnteg block (, , KATL): egBEAELA HEXPL TO TEAOQ Tou block

vV Aev emiitpenetal SnAwon 600 peTABANTWY PE TO LOLO OVOHA PE ETILKAAUTITOPEVEG EUBENELEG.

ScopeError {
main

.
)

;1 < n; it++) A

= Math.sqrt(i); // ERROR: variable n is already defined

F &
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MNepaoya MApAPETPWYV: HE TLHUN A HE avaopq;

Mépacpa pe TN MNepaopa ye avagopa
e AVTiypa@o TNG TLUNG TEPVA OTN e Agev dnulovpyeitatl avtiypago
HeBobdo e OAec ol aAhayeg emnpedadouV TO KOLVO AQVTLKEIPEVO
e ANNayeg dev eTLOTPEPOULY OTOV e BeAtiwon anodoong
KaAouvTta

Tu Kavel n Java;

Mavta népacpa e TLPR, aAAd:

Tomog Tu nepva AnoteAeopa
Npwroyeveic (EM. BRI -.) | avtiypago Tuung aAhayég ev emGTPEPOLY

Avagpepopevol (avtikeipeva) aviilypag@o avapopdg | aAhayeg ota nedia emioTpEPouvv

v Ta {6ta Ta aviikeipeva Bpiokovtal cto owpo (heap) kat dev petapepovrat.
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Stack vs Heap

Stack (Ztoipa) Heap (Zwpog)
e JTOIBa ekTEAEONC HEBOOWY e OAa Ta avtikeipgeva dnulovpyolvtal edw ()
e TOTILKEG PETABANTEQ e Alaxeipion and tov Garbage Collector

e Avagopeg o€ avTlKeEigeva
e Avtopatn diaxeipion pyvaung (LIFO)

main frame

paraml = 5
param2 = 3

1
clt —————}——+| calculator obj |
|

res = 8 | | (no fields)

F &
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Nepacpa ntapapetpwyv — Mapadetypa

MethodParams {

swap { // 6ev aAdale1 tinota géw
= a; =b; b = temp;

swap { // aAAdle1l ta nedia TOU AVTIKEIUEVOU
; P.X = p.y; p.y = temp;

main {
=0,y = 9
System.out.printf( , X, Y);
swap(x, y);
System.out.printf( , X, Y); // AMETABAHTO

= Point (5, 3);
System.out.println( + p);

swap(p) ;
System.out.println( + p); // AMAZEI

JuunéEpaopa:

o HIEIIEHMENIIN — Ocv aAAalel , — avtiypaga Tipwyv
Ol swap (Point p) mdKel9Net4-1l , — avtiypa@o avapopdg, KoLvo aVILKEIPEVO
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Static Methods

Static Class Members
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KAnon static methods — Static class members

Mwg pmopolpe va EEpovpe MOOA AVTLKEipeEvVa gxouv dnulovpynbei;

Baby {
String name;

1sABoy;

.
)

// Koivo mebio yia OAA ta avtikeiuyeva Baby otnv JVM

)

Baby
this.name = name;
this.isABoy = boy;
babies++; // avédvetal kdbe gopa mou Snuiovpyeitar veo Baby

getNumberOfBabies
Baby.babies;
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Static methods — Kavovec

Static pgdodot:

e Kahovvtal am' evbeiag peow tNG KAAoNG: EEIAEI LGS il AX1@)!

e Exouv mpooBaon povo oe static media/pebodoug
e Aev €xouv mpodoPaon oe non-static media (6ev vmtapxetl )

Calculator {
add

i1 + i2;

main {
// Calculator clt = new Calculator(); // AEN xpeialetat
= Calculator.add(>, 2); // KAon peEow KAAong
System.out.println( + res);

N'VwoTteg static kKAdoeLq:

3 java.lang.Math kgdl Math.sqrt() MMath.pow() MMath.PI
3 java.util.Arrays kmd Arrays.sort() M Arrays.toString()
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KataokevaoTeQ

Constructors



Kataokevaoteg (Constructors)

EktehobvTal katd tn dnuiovpyia avtikepévwy pe 8-

Baby {
String name;

1sABoy;

.
)

Baby {} // Default constructor — apxikomoinon amo T1UEC MESTwWV

1dLoTNTEG:! \VEAelehi(ol Baby george = new Baby();§

eorge.name [and

_’
 george.isABoy gl false

e ®povtiouv yla TN cwoTn ApXLKNA o
dLapoppwon aviikeLPeEVWY

g
Ol george .weight

e 'Exouv idLo Ovopa pe TNV KAdon

e AgV €XOULV ETILOTPEPOPEVO TUTIO

e YXeOOV Mavta

l george.numTeeth g
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KataokKkevaoTEG HE TIAPANETPOUG

Baby {
String name;

isABoy;

)

Baby { } // Default constructor
Baby {

this.name = name; // this = To TpPEXOV aAVT1KEIUEVO
this.isABoy = boy;

\VERfeleli{leM Baby george = new Baby("George", true) ;K

george.name kudl 'George"
george.isABoy [
george.weight Jied (tTiun mediov)
george.numTeeth s ﬂ (default)

v dlevkplvicel 0TL avapepodpaote otTo mMedio TNG KAAoNG Kal OXL 6TNV MAPAHPETPO.

F &
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AAucibda kataokevaoctwy (Constructor Chaining)

Me RdEI@EN <vaC KATAOKELAOTNG UTopei va KaAei €vav aAlo.
v MpEmeL va eivat n mpwtn €VIOoAR eviOC TOU KATACOKELAOTH.

this.name = name;
this.isABoy = boy;

Baby {
this(name, boy); // KaAel Tov mapandvw KATaokevuaoTtr)
this.weight = weight;

Baby
this(name, boy, weight); // aAvoida kAnoswv
this.numTeeth = numTeeth;
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Yrieppoptwon Mebodwy
Method Overloading



YTieppoptTwon pebodwyv

Oplopdg: Avo i mapanavw peBodOL/KATACKELACTEG PE TO idLO Ovopa aAAd SLaopeTLKA vTIOYypaAYn
(aplOpog, TUTOC /KAl CELPA TIAPAPETPWYV).

vV A€V UTIOPOUVHE VA UTIEPPOPTWOOVHE HOVO OTOV ETILOTPEPOPEVO TUTIO!

AmnodeKTo: Mn anodekTo:

doSomething ;

doSomething
String doSomething

)

String doSomething
// 61apopeTikol TUMO1 MAPAUETPWV

. .
z )

// 161e¢ mapduetpotr — compile error

MAeovekThpata: Kivbuvoul:
e Olkovopia ovopaTwy e MapamAavnTtika pnvopata compiler
e Evavayvwotocg Kwodlkag e Aodgela Katd TNV KARoN

e BIBAL0oONKEC pe Alyotepa
ovopata pebodwy
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AvaAlvon KANCEWYV LTIEPPOPTWHEVWY HEBOOWYV

O compiler avagntd tn BEATLIOTN TALTLION TUTIWY — €TLOLWKEL povo devpuvon (widening), oxt
OTEVWON TUTIWV.

ConfusedCalculator {
multiply i1 * i2; }
multiply dl * d2; }

main {
ConfusedCalculator();

multiply(>, ) // M8 - multiply(int, double)

multiply( , ) // 8 - multiply(double, int)

multiply (5, ) ; // Ambiguous — compile error!

.multiply(( )5, ); // M8 explicit cast - multiply(double, int)
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Yrnieppoptwon toString()

H RS dEnlI@) npocpXeTAL ATO TNV KAAoN LGOI A EIOIM C1assName@hexAddress J
o]} Bl println() REYNINR(Vide]Ilehde W toString () I

{ this.x = x; this.y = y; }

// « owotn annotation
String toString
+ X +

main {
System.out.println( Point(9, 0)); // ektunwver: (9, 0)
// Xwpic override: Point@7852e922

v Enpeiwon: H annotation Sev eival anapaitntn aAAd cuvioTaTal avemtpvuAakta — o compiler emainBelet 6Tt
mpAaypatt kavoupe override kat oxL overload.

F &
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Yneppoptwon equals() — Mpocoxn!
H NG KAdong eAEyxel TavtoTNTA avapopdg (idta 8€on pvAung).

Point

X, Y,
/7.

// NABOX : vneppoptwon, OXI override tng Object.equals()
equals {
this.x == other.x && this.y == other.y;
}

// 20Q3TO: override tnc¢ Object.equals()

RS {
(this == obj) true;
(!'(obj Point)) false;
= (Point) obj;
this.x == other.x && this.y == other.y;

VvV Xwpic [EOTIg@Nel] Kal WG TMAPAPETPO, dnULoOVPYOLHE VEQ UTIEPPOPTWON AVTi va KAvoupe override — n
(O ARNTIS R NI RS Y@ KL AAAeg peBoOOoL Sev Ba AettovpyoLv cwoTtal
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>0uBaon equals() & hashCode()

Otav kavoupe override tnv ELREIEIQY, ipETEL va Kavoupe override Kat TNV GERNGEIS] .
>0upaon:

o Av EFCLIEREIED] — , il Ml a . hashCode() == b.hashCode()
e Xpnotwpgomnoteital ano FERMEL], , Hashtable

hashCode {

* X +y; // anArn vAomoinon
// H: return Objects.hash(x, y); // mnpotiuwuevn ocvyxpovn ypaer

v Av tapaeipete 1o [PHLSTI8]. N KAdon oag dev Ba Aettovpyei owotd oc [Ennayy/ .
akopa Kt av n ELPENR@) cival cwotn.

F &
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Override vs Overload — Z0ykptlon

Overloading (Ynepgpoptwon) Overriding (YmépBeon)
e 161a kAaon, i6Lo 6vopa, SLapopeTiKN e YniokAdon emnavopilel pEBodo vmepkKAAong
umoypaen e AmogaciZetal runtime (dynamic dispatch)
o AnogaciZetal compile-time (static e ATaLTEL + i61a umoypaegn
dispatch)

e Xpnon: e€eldikevon cuumePLPOPAg
e AEN xpnoigotmolei
e Xpnon: moANamMAEC €KOOXEG TNG
idtag mpagng
Calculator {

add
add

add String toString

Overloading Overriding

KAdon (6La LUTIO/LTIEPKAACDN

Ynoypaen dlaPopeTIKA ida

Eniotpepopevog tomog | propei va dragpepel | idrog (n covariant)

X

EkteAeon compile-time runtime

F &
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MeBodolL MetaBAntov MNMARBovu¢ MNMapapetTpwy

Varargs ((

Java



Varargs

Otav To MANOOG MAPAPETPWY €lval AYVWOTO €K TWV TIPOTEPWV:

e Me niivaka (verbose)
e Me untep@poptwon (emavalaupavopevo)

Mg varargs - — TIPOTLHWHEVO

Varargs {

: sumAll // n avtipyetwniletalr wg int[] KaV6V8q Va ra rgs:

= 0
( i :n) sum += i;
sum;

e MOvo €va vararg ava pedodo

Systen.out printIn(sumkll());  Mpemetl va gival n TeAgvtaia napapeTpog
ystem.out.println(sum ;
System.out.println(sumAll(1, 2));

Systen.out printIn(eumLL(1, 2, 5, 4)): // 1 e Mmnopei va ouvbuaoTei pe AAAEG MAPAPETPOUG:
void log(String prefix, int... values)

F &
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ok
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Avadpoulkegc MgBodot

Recursion



AvadpopLkeG peBodOL

MeBodol mov KaAoLV TOV €avTO TOUC.

Aopn: Factorial {
factorial {
(n <= 1) // base case

1. Opyavwon 6edopevwy €1codou

2. EniAvon otolxelwdwyv (base :
case) MPOBANUATWY n * factorial(n - 1); // avabpouikn kArion
3. 2uvBeon yLa emiAvon
HEYAAVTEPWY IPOBANPATWY
main {
System.out.println( + factorial(Y)); // 1286
System.out.println( + factorial(19)); // 3628866

[EXSTEESE] - 5 RSOOSR - 5 4 x 3% 2% 1= 120

v Amtapaitntn cuVvONKN TEPHATLONOU — Xwpic avTh: BEEE =] |
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2ovopn — M€0odoL otn Java



2ovopn — M€0odolL otn Java

Ocua Baolka onpeia

KAnon HEOW AVTLKELPEVOUL N (static) peow kKAdong
Mapapetpot navta pass-by-value (avtiypago TIPAg [ avagopag)
EuBeAela ToTilKN o€ pEBodo N block

Static AvAKOULV GTNV KAAcon, OXL OTO AVTLKELYEVO
Kataokevaoteg | apxlkormoinon, yta chaining

Overloading (010 ovopa, SLaPopETLKN vTIoypaPn

costring() Reauals (0bject) |
Varargs RG] TTAVTA TEAEVTALA TAPAPETPOC
Avadpoun base case + avadpoptkn KARon
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Documentation MeB0odwyv

Javadoc



To epyaAeio javadoc

Avtoépatn napaywyrn documentation ané oxOALa EVOWHATWHEVA OTOV KW LKA.

YnoAoyile1l to dBpoioua SUo0 akepaiwv.

@param i1 o0 MPWTOC AKEPA10C
@param i2 o S6eUTEPOC AKEPA10C
@return to aBpoiouya i1 + i2

add
i1 + i2;

Baoika tags:

@param name desc

Xprion
MEPLYPAPN TMAPAPETPOL

@return desc

TMEPLYPAPN ETILOTPEPOPUEVNG TLUNG

@throws ExceptionType desc

efaipeon mov pmopei va pxtel

@author name

ouyypageag

@since version

amno nota €kdoon

@see ClassName#method

Tag

OXETLKN avagopda

F &
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Anplovpyia javadoc

# Anuiovpyia javadoc yia gva apxeio
javadoc CashRegister.java

# Anuiovpyia yia gva package

javadoc -d docs/ src/mypackage/

# Ma nmoAdanAd apxeia

javadoc ../solutions/CashRegister.java

To anoteAeopa eivat HTML documentation mapopoto pe 1o enionpo Java API docs.

& oracle.com/technical-resources/articles/java/javadoc-tool.html
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nyeg

Cay Horstmann, H yAwooa npoypauuatiouov JAVA — AvaAvtikn lMpoogyyton, Broken Hill

Joyce Farrell, JAVA Exkud@non ue npaktika mapadeiyuatra, Ekdbooeig KPITIKH

Paul & Harvey Deitel, Java How to Program, 10/e

E. Jones, A. Marcus, E. Wu, /ntroduction to Programming in Java, MIT OCW
https://ocw.mit.edu/courses/6-092-introduction-to-programming-in-java-january-iap-2010/

Oracle Java Documentation:

o https://docs.oracle.com/en/java/javase/21/docs/api/

o https://docs.oracle.com/javase/tutorial/java/

o https://www.oracle.com/technical-resources/articles/java/javadoc-tool.html
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