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AVTIKELEVOOTPEPTIG MPOYPAMUATIONOS
Aloreén—7:

KAdoelg tou dnpuioupyouvtal Hévo armo
OEOOMEVA LOVO TIPWTAPXLKWY TUTIWV

public class Human {
private String name;
private int height;
public Human(){name="";height=150;}
public Human(String name, int height){
this.name=name;
this.height=height;
}
@Override
public String toString(){
String result;
result = "name: "+name+" height: "+height;
return result;
}
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Driver
public class TestHuman {
public static void main(String[] args){
Human[] h = new Human[3];

h[0]=new Human("lokijg",170);
h[1]=new Human("lo",171);
h[2]=new Human("kijg",172);

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

‘Eva mapadelypa

‘Eotw pia kKAGon mou avamaplotd pia evbeia. Onwe yvwpilovpe amd t™n
vewpetpla, pia uBeia opiletat amo SUo onuela. Ma o Adyo autd, TPOKELUEVOU Va
ulortownBel  pwa  kAdon  Straightline mou avamaplotd o  euBeia, Ba
XPNOLUOMOLCOUHE WG MeTaPANTEG undotaong SUo petaBAntég tunou Point, dmou

Point po KAGon MOV avamapLoTta €va onpelo oto emnimedo.
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KAAZH Point

public class Point {
private int X;

private int y;

public Point(int x, int y){
this.x=x;
this.y=y;

}

public String toString(){

return "("+X+ , +y+ll)ll;
}
}

KAdon TestPoint
public class TestPoint {
public static void main(String[] args){
Point[] p = new Point[10];

for (int i=0; i<p.length; i++){
p[i] = new Point(i, 2*i);

}

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

}
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ZUuvOeom avTIKEIPEVWV

* ‘Eva o)g\o)\aoltpr] MO TIOVETTLOTN piov
aroteAeital amd TTOAAOVG

poOntég/porntss.
* KaBe pabnn g/cI)mtntng MTIOpEL v
ONAWOCEL TOAAG poOnpata.

EPQTHZH : Mwg Ba propovoape va
T(POCOMOLWCGOUHE TO TIAPATIAVW UTIALPKTO
TPOLANpa???

H kAdon Course
public class Course {
int courselD;
int grade;

public Course(int id, int bathmos){
courselD=id;
grade=bathmos;

}
public String toString(){

return courselD+" "+grade;

}
}



H kAdon Student

import java.util. ArrayList;
public class Student {

int am;

String name;

ArrayList<Course> courses;

public Student(int am, String
name){

this.am=am;
this.name=name;
courses = new ArrayList<>();

}
public Student(){

am=I|;name="";
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courses = new ArrayList<>();

}

public void addCourse(Course c){
courses.add(c);

}

@Override

public String toString(){

return am+" "+name;

H kAdon TestStudent

import static java.lang.System.out;
import java.util.Scanner;
public class TestStudent {
public static void main(String[] args){
Scanner in = new
Scanner(System.in);
Student[] s = new Student[3];
int count=0;
int choice,am;
String name;
while(true){
out.println("l.insert student");
out.printIn("2.print students");
out.println("3.search by am");
out.println("0. exit");
out.print("choice: ");
choice = in.nextlnt();
switch(choice){
case |://insert student
if (count==s.length){

out.printin("array full!!!");

break;
}
out.println("am:"
am=in.nextInt();in.nextLine();
out.println("name:");
name= in.nextLine();
s[count] = new Student(am,

name);
/linsert grades
P
for(int i=0;

i<s[count].grades.length; i++){
out.printin("grade:");
int bathmos=in.nextInt();

/Is[count].grades[i]=bathmos;

* K/

count++;
break;



H kAaon TestStudent (1/2)

import static java.lang.System.out;
import java.util.Scanner;
public class TestStudent {
public static void main(String[] args){
Scanner in = new Scanner(System.in);
Student[] s = new Student[3];
int count=0;
int choice,am;
String name;
while(true){
out.printin("1.insert student");
out.printin("2.print students");
out.printin("3.search by am");
out.printin("0. exit");
out.print("choice: ");
choice = in.nextInt();
switch(choice){
case l://insert student
if (count==s.length){
out.printin("array full!!!");
break;
}

out.printin("am: ");

H kAdon TestStudent (2/2)

am=in.nextint();in.nextLine();

out.printin("name: ");

name= in.nextLine();

s[count] = new Student(am, name);

Ilinsert grades

/*

for(int i=0; i<s[count].grades.length; i++){
out.printin("grade: ");
int bathmos=in.nextInt();
/Is[count].grades[i]=bathmos;

}

* */

count++;

break;

default:out.printin("wrong input!!");

case 2: case 0:System.exit(1);
for(int i=0; i<count; i++){
out.printin(s[i]); }
for(int j=0; j<2; j++){ }
[lout.printin(s[i].grades[j]); }
} }
}
break;
case 3:

out.printin("am: ");
am=in.nextint();
int pos=-1;
for(int i=0; i<count; i++){
if(s[il.am == am){
pos=i;
break;
}
}
if (pos!=-1){
out.printin(s[pos]);
}
else out.printin(am+" not found!!!");
break;
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H kAGon TestStudentArrayLlst (1/2)

- import static java.lang.System.out; s.add(temp);
+ import java.util.ArrayList; . /linsert courses
- import java.util.Scanner; . while(true){
+ public class TestStudentArrayList { . out.print(“courselD(0 to end): ");
public static void main(String[] args){ . int id=in.nextInt();
Scanner in = new Scanner(System.in); . if (id==0) break;
ArrayList<Student> s = new ArrayList<>(); . out.print("grade: ");
int choice,am; . int bathmos=in.nextInt();
String name; . Course ¢ = new Course(id, bathmos);
while(true){
out.printin("1.insert student"); . IIs.get(s.size()-1).courses.add(c);
out.printin("2.print students"); . s.get(s.size()-1).addCourse(c);
out.printin("3.search by am"); . }
out.printin("0. exit"); . break;

out.print(“choice: ");

choice = in.nextInt();

switch(choice){

case 1:/finsert student

out.printin("am: ");
am=in.nextint();in.nextLine();
out.printin("name: ");
name= in.nextLine();
Student temp = new Student(am, name);

H kAdon TestStudentArrayLlst (2/2)

- case 2: case 0:System.exit(1);

for(int i=0; i<s.size(); i++){ . default:out.printin("wrong input!!");
out.printin(s.get(i)); . }
for(int j=0; j<s.get(i).courses.size(); j++){ . }

out.printin(s.get (i).courses.get(j)); -}

} <}

}

break;

case 3:

out.printin("am: ");
am=in.nextint();
int pos=-1;
for(int i=0; i<s.size(); i++){
if(s.get(i).am == am){
pos=i;
break;

}
if (pos!=-1){
out.printin(s.get(pos));
}
else out.printin(am+" not found!!!");
break;
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FevvnTpla tuxaiwyv aplOpwy

* Avatpé€te otnv Tekunpiwon g Java ylo va
e€olkelwOelTe pe TN SOUN O™ O€ TTAKETA KOL KAAOELG.

e HuéBodog random emioTpédel TIpayATIKOUG
aptBpovg SumArig akpifetag (double) Tuxaioug
aptBpovg oto didotnua [0.0, 1.0).

* Edv xpeltaldpaote Tuyaioug aképatoug aptBuoig
070 SLdoTNUA [X, Y], TOTE ATIAWVOUE TO EVPOG
moAAamAaotdovtag kal LETOBETOUPE
TipocBétovtag we e&Ng:

° X+ (int) ((y-x+1) * Math.random()).

o Mo mapddetypo av B€Aoupe Tuxaioug aplBuoUg amd
T0 1 WG T0 6 ({ApL), N Mapdotaon StopopdwveTal
°1 + (int) ((6-14+1) * Math.random()) 1
°1l + (int) (6 * Math.random())

FevvnTpLa tuxaiwyv apltOpwv pe
ta util.random avrtikeipeva

» To kA&on java.util.Random ypnolpomoteitat yLa
va dnpoupyroel eva pevpa Peudotuyaiwv
apLOpwv.
» AkohouBouv pepikd Bootkd oTolyela yLa TV
kAdon random
> H 1d&n xpnotpomolel éva omiopo 48 - bit, o omoiog
EXEL TPOTIOTIONOE( XPTOLUOTIOLWVTAG ML YPAUULKT
oupBatikr} pOppovA .

> OLaAyopLBpoL ou edpappdlovtal amd Tnv KAGoN
Random ypnotpoToloUv pio TpooTATEVOUEVN
pHEB0SO ToU o€ KABE KAANEOHUA TNG UTTOpEL var
TIOPEXEL LEXPL KL 32 YPeudoTuyaia TtapayOpeva bits
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Mé£BodolL TwV AVIIKELMEVWYV TOU

util.random

e Boolean nextBoolean
e double nextDouble
¢ float nextFloat

» double nextGaussian (kavovikQ
KOTOVEUNUEVT TN HETa&D 0.0 KAl 1.0)

* int nextlnt
* long nextLong

2UVOEOT AVTIKELMEVWVY
* OpiCoupe KAAOELG yLa VO OPLOOUE TUTIOUG OESOUEVWV
Toug omoloug xpetalOpaoTE
o T.x., o TUToG Sedopévwy Date yla va UTIOPOUUE Vo
XELPL{OPAOTE YLa NUEPOUNVIDL.
o T.x., o TuTog dedopévwv Examination kpatdel AN podopia yia
pia e&€étoon
 Toug tumoug dedopévwy Tou opiouE TOUg
XPTNOLUOTIOLOUE YLa VO ST|ULOUPYT|OOUUE LETAPANTES
(avTIKE(pEVQ).
o To avtikeipeva pmopel va eivart tedio AAAWVY KAGoEWV

e M.x., N kKA&om Examination €yel éva medio tumou Date

* Mia kAdon xpnotpotolel avtikeipeva GAAWY KAdoewV Kat
€10l oUVBETOUE TTLO TtEPITTAOKOUG TUTIOUG SESOUEVWV.
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Mapddelypa

* YAormourjote to Stack mov priagape ota
TpoNyoupeva pabrjpoata woTe va pny exeL
TIEPLOPLOPO 0TO PEYEDOG (capacity).

* Baolkn o€t

° AnpLoupyoUlE oTolyela TG oTolfag Kal Ta
OUVOEOUE TO €va Vo SE(VEL 0TO GANO.

o Xpetdletal va EEpoupe Kat TNV Kopudr] TG
oToiBag

-

>ToiBa

N G

* Pop(): Apaupei to otolyeio otnv kopudr)

G otoifag Kol emotpedeL My Tiur Tou (X
OTO TOPASELY A HOG)
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>toifa

* Pop(): Apaupei to otolyeio otnv kopudr]
G otoifag kot emotpedeL TNV TLun Tov (X
OTO TIAPASELY A HOG)

* Push(Z): NMpooBeteL v Tipn} Z otnv
Kopudr) ™G otoifag
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>toiBa - YAomoinon

- @a oplooupe StackElement pio kAGon Tov
Kpatdel To k&Be otolyelo TG otoifac.

| class StackElement
{
private int value;

private StackElement next = null;

public StackElement (int value) {

this.value = value;

}

public int getValue () {
return value;

}

public StackElement getNext () {
return next;

}
public void setNext(StackElement element) {

next = element;

}

12
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] = = e e e e e e e e e e e e e e e e e e e ==
1

class StackElement 1

1
1 { . . To emdpevo otoLyeio
private int value;

private StackElement next = null;
public StackElement (int value) {

this.value = value;

public int getValue () {
return value;

} Emiotpédel avtikeipevo

public StackElement getNext () {
return next;

public void setNext (StackElement element) {
next = element;

[mmmm—mmm —m e e e e —m -

lass Stack

~ 0

private StackElement head;

private int size = 0; To Tpwto oTOLXE(O TNG OTO(Bag oG

public int pop () { dTdveL ylo T fpoupe OAa

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

: }

I int value = head.getValue () ; | ZTOHOATAEL TNV EKTEAEOT) TOU
1 head = head.getNext() ; npoypdupatoq
I size --;

: return value;

1
1
1
1
1
1
1
1
1
1
1
1

}

public void push(int wvalue) {
StackElement element = new StackElement (value) ;
element.setNext (head) ; .
head = element; To avtikeipeva tomou StackElement
size ++; Snuiovpyovvtal péoca otnv Stack.
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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()) ;

21o(Ba - YAotmoinon

* TaX,Y,Z unopel va eival dedopéva omtoloudriTioTe TUTIOU 1 KAAOT.
M.x. avTi yla aképatoug Ba TTopoUCAUE VO EXOUUE AVTIKEIHEVT
TUTIov Person.

14
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class Person

{
private String name;
private int number;

1
1

1

1

1

1

1

: public Person(String name, int num) {
1 this.name = name;

1 this.number = num;

1

1

1

1

1

1

1

1

1

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

private Person value;
private PersonStackElement next;

public PersonStackElement (Person val) {

value = val; ; ’
! O constructor TaipveL cav OpLOHO TO

} avTikeipevo Tou €xeL ién SnuoupynOel

public void setNext (PersonStackElement element) {
next = element;

1
1
1
1
1
public PersonStackElement getNext () { :
return next; 1
1
1
1
1
1
1
1

public Person getValue () {

return value;

To QVTIKE(MEVO TO YELPLOPOOTE OV [La
} ottoLadrimoTe HeTABANTY

15



2 XEOELG LETAEV KAATEWVY

* 210 O PASELYPA E TN OTOPa EYOUE TPEI(G
SladopeTikéG kKAOoELS (Person,
StackElement, Stack) tig omoieg
ouoyeTiCovtal HETOEV TOUG PE
&acgopermof)q TPOTIOUG.

» Mmopei va Undp)s?uv TIOAEG OLaPOPETLKEG
OX€E0ELG LETAEY KAKGOEWV.

° 2NV mepimtwon pag, n pic kAdon opiCetal
XPTNOLHUOTIOLWVTOG OVTLKEMEVA TNG AAANG

» AuToU TOU €(60UG T OYEOT TNV AEUE OXEOT
ouvBeong
> Mepikég popég v Eexwpiloupe o€ oxéon

ouvBeong (composition) kat cuvdBpolong
(aggregation).

H UML yAwooa

» H UML (Unified Modeling Language) eivat
ML YAWOOQ yLa va TIEPLY pAPOUE Kall v
KataAoBaivoupe Tov KWOLKA PO,

e Tat UML Slaypdppoto Ttopé€xouy pia
OTITLKOTIO(MOT TWV OXECEWV PETAEY TWV
KAQCEWV.

Stack

‘ETOL QvOTTOPLOTWVTOL OL OXECELG
METAED TWV KAACEWV

StackElement Person

21/3/2016
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> XEOELG KAAOEWV

* 'Otav €YOUHE KAAOELG TIOU £YOLV QVTLKE(PEVA AAAWY
KAGoewv éva B€pa TTou TTPOKUTITEL lval TTIOTE Kot TTov Bal
ylvetal n dnplovpyia Twv AVTIKELLEVWY KoL TIOTE 1)
Kotaotpodr] Toug

° Mo onpavTikd o€ YAWooeg Ttou Sev €xouv garbage collector.

* M.x., Ta avtikeipeva TUToL StackElement oto
TIPOTYOUEVO TIAPASELY A STLLOVPYOUVTOL LECO OTNV
KAdon Stack, kat kataotpédovrtal peéoa otnv Stack, 1) av n
Stack katootpadel.

» Ta avtikeipeva TUTIOU Person mou xpnotpomolovvtal
otnv StackElement dnpioupyovvtal eKTog TG KAGONG KOl
propel va utdpyouv adou kataotpadei n KAdoN.

* JUXVQ OL OXECELG TOU SEVTEPOU TUTIOU AEYOVTOL OXETELG
ouvaBpolong, EVW Tou TIPWTOV ox€aelg oUuVBeon.

>x€on ouvaBpolong — Aggregation
o H kAdon X €xeL ox€on ouvdBpolong pe tnv kAdon Y, av
avTIKe(peVo/a TNG KAGONG Y avrjkOouv OTO QVTIKE(PEVO
NG KAGong X.
To avTike{peva TG kKAGong Y €xouv UTIOCTAON Kal EKTOG TNG
kA&ong X.
° "Otav KaTaoTpEPeTaL £V AVTIKELPEVO TNG KAdONG X
OEV KATAOTPEDOVTOL ATIAPALTNTO KL TA AVTIKEIUEV
NG kAdong Y.
* MNopadelypata:
o 2g €vav avBpwTto pmopel va avrikel €va qUTOKIVNTO,
poUXQ, KATL.
° 'Eval KTr)plo pmopei va ExeL peoa avBpwToug, ETILTTAQ,
KATL.
* >TnVv nepimtwon pog 1 kAdon StackElement €xel
ox€on ouvaBpolong pe tnv kAdon Person.

17
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>x€on ouvBeong — Composition

o H kAdon X €xeL ox€om ouvBeong pe TV kAdon Y, av To
QVTIKE(PEVO TNG KAGONG X aTOTEAEITOL OTTO AVTLKE(PEVD TNG
KA&ong Y.

Ta avTike{peva ¢ kAGong Y Sev uttdpyouv ekTdg TG kAdong X.

o H kAdon X énuloupyel ta avtikeipeva TG kKAdong Y, kat
KOTOOTPEDOVTAL OTAV KATACTPEPETAL TO AVTLKEIMEVO TNG
KA&ong X.

 MNapadeiypata:

° 'Evog dvBpwTtog atmoTeAelTal attd HEPN TOU CWHATOG:
KEPAAL, TIOSLA, XEPLOL KATL.

° 'Eva kTrjpLo amoteAeital amd toiyoug, SwudTia, TIOPTES,
KATL.

o 2NV TiepimTwon pag n kAdon Stack €xetL oyéon
ouvBeong pe Vv kAdon StackElement.

UML diaypdpupata

e MNa va EexwpiCouv peTadY TOUG (KATIOLES
$opéc) avarmaplotwvtal SLadopETIKA OTA
UML Slaypdpupuara.

Stack

‘ Zxéon ouvaBpolong ‘

‘ Zxéon ouvBeong ‘

StackEIemeq{ Person

\
\
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Aggregation and Composition

 To av Ba eival pLa oyéon, oxéon

ouvaBpolong ) ouvBeong z—:éaprarou KOTd

TIOAU KOl attd TNV UAOTIOINO LG KoL TOV

oxedLaouo.

° M.x., o€ Eva SLaPOPETIKO TIPOYPAMA UTIOPEL VL
gmava pnotLpotolovue to StackElement.

° MN.x., o€ pla Sradopetikr edappoyri, Ta
avBpwTiva Opyavo uTtdpyouV Kot xwpig Tov
avBpwTro.

Mpoocoxry!
* O dLoywpLopdG o€ ox€oelg cuvaBpolong kat
ouvBeoNG eivat wg éva Babud évag dopUaAlopds.
o Mnv «KoAAjoEeTED TTPOOTINOWVTAG VoL OPIOETE TNV
oxéon.
> To onpavtikod gival 0tav SnULOUPYEITE TO TIPOYPAUHA
00 va OKeDTELTE TTOLEG KAGOELG Y peLtdlovTal Ta
QVTIKE(PEVA TIOU ONLOUPYOUVTOAL KA TIOTE TIPETIEL VO
SnpLoupynBolv HEoa OTOV KWOELKA.

o Agv UTIAPYEL XPLOOG Kavovag. Mevikd To wg Ba
oxedlaoTel To IPOYpap U Elval KATL TTOU UTTOPEL Vot yiVEL
HE TIOAAOUG TpOTIOUG oUVHOWG. AlaAéETE auTdv TIou Ba
KAVEL TO TIPOYPAPUA TILO ATTAG, EVAVAYVWOTO, EUKOAO
va emektoOel, va Eavay pnotpotonBel kat va
Stotn pnOet.
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