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Kedbalato: 5

class Ex1c2 {
public static veoid main(String[] argv) {
MyClass myObject = new MyClass();
myObject.d1 = new Double(12.0);
myObject.d2= new Double(24.0);
myQbject.d3 = myObject.d1 + myObject.d2;
System.out.printin(myObject.d1 + "+" +

¥
H

class MyClass {
Double di1, d2, d3;
¥
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myObject.d2 + "=" + myObject.d3);

)
e
High-level programming —_—
e —
language Java

Java is a high-level, class-based, object-oriented
programming language that is designed to have as
few implementation dependencies as possible.
Wikipedia

Designed by: James Gosling

First appeared: May 23, 1995; 27 years ago

Paradigm: Multi-paradigm: generic, object-oriented
(class-based). functional, imperative, reflective,
concurrent

Apaotnpiotnta 5.1 - Circles Sorting App

Avantuéte éva mpoypauua to ortoio va dnutoupyei dedougvo aptduo amo ku-
kAouc¢ ue debouéva yapaktnpiotika (hardcoded) kat va ikavormolei Ti¢ mapakatw

AMAUTI OELG:

Reguirement No 1: Na TUITWVEL yLa TOV KATEVA TNV ETILPAVELX KAL TNV TTEPIUETPO TOU.

Requirement No 2: Not UITOpOUUE VO EVNLELWOTOULE TOV XPNOTH, AVE IO OTLYUN
Kota TN Oladikaola EKTEAEONC TOU MTPOYPAUUNTOC, VI TOV aplIUo TwWV OTIYULOTU-

niwv tn¢ kAdonc Circle mou eyouv édnutovpynUei.

Requirement No 3: Na taétvopei Toug KUKAOUG KOl va TUTTWVEL YLal TOV KaGEva Tnv

EMUPAVELA KOL TNV TTEPLUETPO TOU.
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Apactnptotnta 5.1 - The constituent components

Edit-time vs. run-time

Repository New Components

[ System

[
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Opyavwon AlaAe&ng

Anpioupyia ZTIYHIOTUNWV
= MoAAanAoi Anpioupyoi

= YneppopTwon pedodwv (method overloading)
= Keyword this

Class data members, oTaBepec

Class methods
=« Factory methods

= Java code style Guidelines
= AOKNOEIC
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MoAAartAol Anutoupyol - Yriepdpoptwon MeBodwv

= Avaykn anodoonc apxikwy TIHWV OE OTIYHIOTUNO WE
d1apopETIKOUC TPOMOUG
= €vaAAakTIKoi Anpioupyoi TnG kAdang Circle
public Circle(double r)
ix=0.0;y=0.0;this.r=r;}
public Circle(Circle c)
X=cx;y=c.y;r=c.r;}
public Circle()
ix=0.0;y=0.0,r=1.0;}
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KAnon dnuoupyou - keyword this

= €vac constructor €xel Tn duvaToTNTA KANONG GAAOU

constructor public Circle(double r)
c Cl {x=0.0;y=0.0;this.r=r;}
public Circle(double x, double y, double r){ | pubic circle(Circle c)

this.x=x; this.y=y; this.r=r;} Y=c.x;y=c.yir=c.r:}
public Circle()
public Circle(double r) { {x=0.0;y=0.0;r=1.0;}

this(0.0,0.0,r);}

public Circle(Circle c) {
this(c.x,c.y,c.r);}

public Circle() {
this(0.0,0.0,1.0);}
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@ o A method Is used to expose
the behavior of an object.
A constructor Is used to Initialize
the state of an object. °—®

A method must have
a return type.
A constructor must not
have a return type.

The method Is Invoked

(:) © explicitly.
() o The method Is not provided
by the compller In any case.

The constructor Is Invoked
Implicitly.

w

The Java compller provides a ,

default constructor If you don't ©
have any constructor In a class.

@

2
The method name may or may not
®_° be same as class name.
The constructor name must be 5
same as the class name.

https://www.javatpoint.com/java-constructor
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= [MoAAanAoi Anuioupyoi

= Keyword this
= Class data members, oTaBepeg
= Class methods

=« Factory methods
= Java code style Guidelines
AOKNOEIC
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Requirement No 2
Requirement No 2: Na {rmopoULE va EVUEPWTOULLE TOV XpIiaTh, avd doa oTIyL)

rl Ll 6 katd ™) Stadikaaia ekTEAEONC TOU POYPAUMUATOC, YIa ToV aptdUd TwV OTIYUIOTU-
G G EI nwv e kAdanc Circle mou éyouv dnuioupyndet.

public class Clrcle { )
static int numOfinstances = 0; X //class variable
public double x,y,r;

// methods
public Circle(double x, double y, double r) {

this.x=x;this.y=y;this.r=r;
numOfinstances++; ><

public double circumference(){return 2*3,14"r;}
public double area() {return 3.14*r*r;}
protected void finalize(){

numOfinstances==;
© 2023 KAedvBng OpapTtouAidng Java as an 0OP language Part B Awaddveia 9

= aro aMo avTIKEIHEVO = QVTiBeTa Ye TIC instance variables
7 unNapyxouV Kai Ynopouv va
Circle.numOfinstances o Betn roopic ue
anarreital instantiation Tng kAaong

= OTOV OPIOHO TNG KAAO
PIGHO TNG "G kahouvTal kai static variables

numOfinstances -
public Circle(double x, double y, double r) { . .
this.x;this.y;this.r; = AVTIKABIOTOUV TIG YEVIKEG
numOfinstances ++; HeTaAnTeG TnG C XwpiG TO
} npoB)\npa TNG OUYKPOUONG
ovopatwv (name conflict)
cl.n ces
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>taBepec (Constants)

Xpnon keooraiov 0nwc otn C
public class Circle { pnon Kee 6ot ]

public static final double PI = 3.1415926535;

public double x,y,r; J/instance variables

= 0 compiler npoUnoAoyilel TIHEG EKPPATEWV MOU MEPIEXOUV TN
oTabepd, n.x.

2*Cirlce.PI*r
= anotehoulv avTikataoTaTo Tne #define Tng C
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Opyavwon AlaAe&ng

= [MoAAanAoi Anpioupyoi
= Keyword this
Class data members, oTaBepec

Class methods
= Factory methods

= Java code style Guidelines
AOKNOEIC
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MeBodoc Khaonc (class method) Requirement No 3

Requirement No 3: Na taéivopei toug kUkAoug kat va Turtwvel yla tov kadéva v

ZUYKPION OTIYHIOTUNWV TONOU Circle i ooy nepincens roo.

public class Circle { H néBodog KAdong mpoodiopilet
public double xy,r; cupneptpopd KAdong
V4 wg /1590506 ariydioruriov KAfon uebddov otrypotdnov
i R . ) nom p TH
pUbIIC Circle blgger(arC/e C){ Circle a = new Circle(2.0);
return (C.f>f) 2C: this,' Circle b = new Circle(3.0),;
} Circle c = a.bigger(b);

/7 N EValAakTikd w¢ HEBOOOG KAdon¢
public static Circle bigger(Circle a, Circle b) {

return (a.r>b.r) ?a : b;
} Circle a = new Circle(2.0);

Circle b = new Circle(3.0);
Circle c = Circle.bigger(a,b);

Java as an OOP language Part B Awadavela 14

KAon pebooov kidong

© 2023 KAedvBng Opapmoulidng

class methods / static methods

= avTikabioTouv TIG YEVIKEC functlons ¢ C anogpelyovTac To
npopANKa Tng auykpouong ovopdTwy (name conflict)

= Oev OXETI(OVTAl JE GUYKEKPIPEVO 0TIY|JIOTUI'IO kal apa dev Pnopouv
va avapepBouv aTov TeAeoTn this 6nwc ol instance methods

= kaAouvTal SIaPETOU TNG KAAONG
= OVOHa-KAAoNG.ovoua-pebddou
= OTO E0WTEPIKO TNG KAAONC ava@EPOVTAl JOVO HE TO OVOUA TOUG
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static factory methods

_ Double in Java SE 9

Constructor Description

Double Deprecated.

(double value) It is rarely appropriate to use this constructor. The static factory value0f (double) is generally a

better choice, as it is likely to yield significantly better space and time performance.

Double(String s) pDeprecated.

It is rarely appropriate to use this constructor. Use parseDouble(String) to convert a string to
a double primitive, or use value0f(String) to convert a string to a Double ohject.

= public static Double valueOf(double d)
= public static Double valueOf(String s)
= public static double parseDouble(String s)
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Opyavwon AlaAe&ng

MoAAanAoi Anpioupyoi

= Keyword this

Class data members, oTaBepec
Class methods

=« Factory methods

= Java code style Guidelines
= AOKNOEIC
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= Class and Interface names should be capitalized.
= Data members should be private

= All alphabetic characters in static final data member identifiers should
be upper-case

= Data member and local variable identifiers should start with lower-
case alphabetic characters.

= All method names should start with lower-case alphabetic characters
= Do not wrap lines

n See Java Code Style Guidelines

= Nttps.//www.cs.cornell.edu/courses/JavaAndDS/JavaStyle.htm/

= Nttps.//google.github.io/styleguide/javaguide. htm/

= hitps.//www.oracle.com/technetwork/java/codeconventions-150003.pdf
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MoAAanAoi Anpioupyoi

= Keyword this

Class data members, oTaBepec
Class methods

=« Factory methods

Java code style Guidelines
AOKNOEIC

= MpwTtoyeving TUNOG double

= Tunog Double
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= AvanTtUETe éva npoypappa o€ Java oUP@wva HPE TO onoio To ouoTnua 6a
npooBETel Toug apiBpouc 12.0 kar 24.0 kar Ba Oivel oTnv KUpla €E0d0 TO
anoTeAETPa TG abpolong.

= AlIGUOPPWOTE TOV NNyaio KwdIKa £TOI WOTE TO CUCTNHA VA EKTEAEI TIC NAPAKATW
EVEPYEIEG:
1. Na opiel pia petaBAnTn TUNou double kal va Tng avaBéTel apyikn Tiun 12.0.

>. Na opiCel pia deUTepn geTaBAnTh TUNOU double kal va TnNG avaBETel apxIKn TIUN
24.0.

3. Na unoAoyilel To aBpoiopa Twv 6U0 Napandavw Kal va eKXwpPEi To anoTeAEoNa
o€ Ia TPITN HeTaBANTA.
4. Na TUnWvel TNV TIUN TNG TRITNG METABANTAG (anoTéAeopa TG aBpoiong).

= A®WOTE EVAAAAKTIKEG UAONOINCEIG
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. Na opifa ma pzrafinTh TOnow double wal va Tng avadiTer apyikn Tipn 12.0.

2 MNa opifa ma dziTepn pETafinT Tonou double kol va TG avaBeTa apykn Tiun 24.0.

. Ma unokoyile To aBpoiopa Twv GO0 Napandvw KOl va EKYWEE TO ONOTEAZOUA OF g TRITr LeTalAnT.
. Na Tundva Ty TiEn TG Tpitng peTafhnmig {anoTehsopa Tng dBpoiong).

class Exla {
public static void main(String[] argv) {
double d1 = 12.0;
double d2 = 24.0;
double d3 = d1 + d2;
System.out.printin(d1l + "+" + d2 + "=" + d3);

}
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class Ex1b {
static double d1, d2, d3;
public static void main(String[] argv) {

dl =12.0;

d2 = 24.0;

d3 =d1l +dz2;

System.out.printin(dl + "+" + d2 + "=" + d3);
by

}
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class Ex1c {

double di, d2, d3;

public static void main(String[] argv) {
Ex1c myObject = new Ex1c();
myObject.dl = 12.0;
myObject.d2= 24.0;
myObject.d3 = myObject.d1 + myObject.d2;
System.out.printin(myObject.d1 + "+" +

myObject.d2 + "=" + myObject.d3);

by

by

© 2023 KAedvBng Opapmoulidng Java as an 0OP language Part B Aadaveia 27 \

11



13/03/2024

class Ex1c2 {
public static void main(String[] argv) {
MyClass myObject = new MyClass();
myObject.dl = 12.0; myObject.d2= 24.0;
myObject.d3 = myObject.d1 + myObject.d2;
System.out.printin(myObject.d1 + "+" +

myObject.d2 + "=" +
myObject.d3);

by
) ~ oITpeiG peTaBATEG eival HETABANTEG oTiypiGTUROY |
class MyClass {
double d1, d2, d3;
bs
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= AvanTu&te €&va npoypaupa oc Java CUPPWVA PE TO OMOIO TO
oUoTnua 6a npooBETEl TOUC apIBUOUC 12.0 KAl 24.0 kal Ba
divel oTnv kUpla €€0d0 TO anoTEAEONA TNG ABpoIGNC.

= AOHOPQOGTE TOV TNYoio KM®IKO €TGL (OGTE TO CVUGTNUO VO

EKTEAEL TIC TAPAKAT® EVEPYELEG:
1. Na opidel pia petaBAnTr TUnou Double kai va Tng avabeTel apyikn Tiun 12.0.
2. Na opilel pia delTepn petaBAnTr TUNou Double kai va Tng avabéTtel apyikn Tin 24.0.

3. Na unohoyilel To aBpoiopa Twv dU0 Napandvw Kal va eKXWPEI TO aNOTEAECHA O Hia TPITN
MeTapAnTn.
2. Na Tunwvel Tnv TIPN TNG TPITNG METABANTACS (anoTéAeopa Tng adpoiong).

© 2023 KAedvBng Opapmoulidng Java as an 0OP language Part B Aapaveia 29

12



13/03/2024

class Ex1b {
static Double d1, d2, d3;
public static void main(String[] argv) {
d1l = new Double(12.0);

class Exla {
public static void main(String[] argv) {
Double d1 = new Double(12.0);

Double d2 = new Double(24.0); d2 = new Double(24.0);
Double d3 = d1 + d2; d3 =d1 + dz;
System.out.printin(dl + "+" + d2 + "=" + d3); System.out.printin(dl + "+" + d2 + "=" + d3);
¥
} ¥
class Ex1c2 {
class Ex1c { public static void main{String[] argv) {
Double di. d2. d3: MyClass myObject = new MyClass();
r r r

myQbject.d1 = new Double(12.0);

myObject.d2= new Double(24.0);

myQbject.d3 = myObject.d1 + myObject.d2;
System.out.printin(myObject.d1 + "+" +

myObject.d2 + "=" + myObject.d3);

public static void main(String[] argv) {
Exic myObject = new Exic();
myObject.dl = new Double(12.0);
myObject.d2= new Double(24.0);;

myObject.d3 = myObject.d1 + myObject.d2; )
System.out. printin(myObject.d1 + "+" + 1
myObject.d2 + "=" + myObject.d3);
} class MyClass {
} Double d1, d2, d3;
b
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Apaotnpiotnta 5.2 Kataotaon Avtikeiuévou (Object State)

Avantuéte éva mpoypauua ObjectState oUUpwva UE TO omoio to cuotnua Ja
onuioupyel éva avtikeiuevo objl mou Ja éxel 2 kataotaoelc: ON kat OFF. H opyikn
kataotaon tou obj1 tn otyun tng¢ dnutoupyiag tou eivat OFF.

2Tn ouvéxela, to ouotnua Ba dnuloupyei éva dAdo avtikeiuevo obj2 kat da tou oTéAVEL TO
unvuua press. H cuumepipopd tou obj2 oto unvuua press mepLypaQETAL 0T CUVEXELQ.

a) ZntaeL ano to objl vo TUMWOEL THV KATAOTAOH TOU.

8) ZntaeL amo 1o obj1 va aAddéel tnv kataotaor) tou o€ ON.

y) Zntael oo to obj1 va TUMWOEL TNV KATAOTAOT TOU.

6) Zntaet ano to obj1 va aAddéel tnv kataotoor) tou o OFF.

€) EVvNUEPWVEL TOV XpOTN TTWC 1) CUUTTEPLPOPX OTO UNVULA press 0AokAnpwOnke emtuywg.

TéAdog, TO OUOTNUO EVNUEPWVEL TOV XPNOTN TNWC 1) EKTEAECH TOU TPOYPAULATOC
ObjectState oAokAnpwuUnke.
AwoTe Eva MPOXELPO SLaypauua KAQGEWYV yLa TNV EQAPUOYH OAC.
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Avaruéte évar mpoypappa ObjectState oluguva pe To omoio To oloTnua Sa
Snuoupyel eva avtikelpevo objl mov Sa éxet 2 rataotdoeig: ON xaw OFF. H apywi
Katdotaon tou objl ) oty e dnuoupyiac tou eivat OFF.

3t ouvéyela, To ouotnua da dnuoupyei éva dAdo avtikeluevo obj2 ko S Tou oTéAvel To
a) Zntdet amno to objl va TUTWOEL TV KATAATR O TOU.

8) Zntder ard o objl1 va adAdéel v katdataar] tov o ON.

) Zntdet amd To obj1 va TUMWOEL TNV KATAOTA ! TOU.

&) Zntder oo to objl va aldadel mv kataotaar) tou og OFF.

&) Evnuepaivel Tov XpijoTn Twe 1} CUMMEPIPOPG OTO UNVUT press 0AoKANpurdnKe emtuywe.
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