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Java

High-level programming

. . guage
Kopta Mnvn languag Ja\ja
AMNO TIZ YMOAOTIITIKEE
zgnlgp'ggfepzh‘&ﬂg'ﬁ? Java is a high-level, class-based, object-oriented
AvTikeipeva ka Yrmpeoieg

programming language that is designed to have as

- - c1: Circle
Keddhato: 3 -/> few implementation dependencies as possible.

3.6-3.8 Y Wikipedia

s,
= 2 }4.*

0 g 3‘ea Y Designed by: James Gosling
i r

First appeared: IMay 23, 1995; 27 years ago

i

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

Prof. of Software and System Engineering concurrent

University of Patras
https://sites.google.com/site/thramboulidiskleanthis,
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= KAdon, Zniygiotuno, Mg60odog

= Opiopog KAaong

= H p€dodog main()

= Anpioupyia ZTIiyHIOTUNOU

= Ava@opa o€ HETABANTEG OTIYHIOTUNOU

= AnooTOAN HNVUHATOG OE CTIYHIOTUNO
= Anpioupyog (Constructor)

= O TeAeoTnc this

= Data Encapsulation - Accessors kal Mutators
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H kAaon (class) kat n peBodoc main()

/****************************************************************

* File name : HelloWorld.java
* Compile with javac: javac HelloWorld.java

* Execute with java: java HelloWorld
*

Avarnttuéte éva mpoypauua o€ Java mou
Ja tunwvel otnv oBovn ™ ppaon «Hello
World!».

* Developer’s Comments
* The HelloWorld class implements an application that simply
* displays "Hello World!" to the standard output.

****************************************************************/

nublic class HelloWorld ¢

public static void main(String[] args) {
System.out.printin("Hello, World!");

& public class HelloWorld{
b g static String message = "Hello World!":
} 10
11 public static void main(String [] args){
12 System.out.println{message) ;
© 2023 KAeavlng Opaumoulidng Jav 13 3 }

H ‘Aoknon - Circles Handling App

Ipayte ToV mnyaio KWSIKA EVOC POypauuUaTos To omoio VA

dnuLoupyei 5uo KUKAOUG s Ssbouéva xapaktnplotikd kot Sa
TUTTWVEL YLa TOV KAOEVO TNV ETTILPAVELA KoL TNV [ )
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T ) Circles Handling A A0
<% Blue): CirclesHandlingApp V0 % CirclesHandling&pp - CircdesHandlingApp VO
Project Edit Tools View Help Class Edit Tools Options
Mew Class... — CirclesHandlingApp
[— Compile Undo Cut Copy Paste Find... Cl
SII= |
4
% Bluel: CirclesHandlingApp VO 2 |[fex
Project Edit Tools View Help 3| * Write a description of class CirclesHandlingipp here.
4| ®
New Class... I | CirclesHandlingApp 5| * @author (your name)
— &| * @version (& version number or & date)
— new CirclesHandlingApp() 7| */
void main(String[] args) g |public class CirclesHandlingApp{
Open Editor B
| 10 public static woid main(String []args){
& Bluel: Terminal Window - Circ... - 2 X System.out.printlni "CirclesHandlingdpp running”):
Options 3]}
CirclesHandlingépp running
© 2023 KA£AVENG UPAUTIOUALONG Java as an OOP language Part 1 Awadavela 5

/4 ’ .
AekTikn Tteptypadn tng main()
&|public class CirclesHandlingApp{
9
10 public static void main(String []args){
11 System.out.println{"CirclesHandlingApp running”);
12 {f Anpioupynose KUKAO PE KEVIpO 2.8, 3.8 kKal aviiva 1.8
1z Anuiouvpynoe KUkKAO HE Kevipo 2.6, 3.8 kal aviiva 2.8
14 TUMWOE KEVIPO KAl AKT1vVA KAl TNy EMLPAVELA KAl TNV
15 /{ meplpetpo Tou Kukhou (2.8, 3.8, 1.8
16 {/ TUMWOE KEVIPO KA1 AKTivO KA1 TNV EMLPAVELL KAl TNV
17 MEQLUETIPC TOU Kukhou (2.8, 3.8, 2.8)
18 b
2]}
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public class Circle { T ————
OTIYMIOTUNWY TNG KAGONG
public double x,y;
,DUb//'C double r; OpiCouv TN CUPNEPIPOPA TOV
OTIYHIOTUNWV TNG KAGONG

public double circumference() {
return 2*3.14*r;
}
public double area() {
return 3.14*r*r;
}
/

© 2023 KAedvBng Opapumoulidng Java as an OOP language Part 1 Awdaveia 7

cl1: Circle

= Opiopoc avagopdc (reference)

Circle C.l,' //c1 eivar anAa évag identifier Anpioupyog
constructor)

= Anpioupyia oTIyMIOTUNOU Kal avaBeon oTnv avapopa
cl = new Circle(),' // 6Aa Ta avTIKEipeVa NpeEnel va dnuioupyouvTal duvapikd

= EvaAAakTika — : :
unapxel evag Touhayioto constructor nou exel To

Circle c1 = new Circle( ),' OVOoUa TNG KAAONG Kal EKTEAEI
. TNV anapaiTnTn apxikonoinon yia To Véo
var c1 = new Circel(); avTiKeevo

© 2023 KAedvBng OpautouAidng Java as an 0OP language Part 1 Madaveia 8
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’ ’ ’
Avagdopa o HETABANTEG OTLYULOTUTIOU
H — H . cl: Circle
Circle c1 = new Circle(); y
var c2 = new Circle(); y
= apxikonoinon d€dONEVWV OTIYHIOTUMNOU ;
// apxikonoinon Twv OTOIXEIWV TOU OTIYHIOTUNOU C1
cl.x =2. 0/- c2: Circle
cly =30; X
cl.r=1.0; y
) ) ) r
// apxikonoinon Twv OTOIXEIWV TOU OTIYMIOTUNOU €2
c2.x=2.0;
CZ.y = 3 . 0/' ‘ 43 Bluel: Terminal Window - CirclesHandlingApp
| c2.r=2.0,'7 e
21| System.out.println("cl.x= " + ¢l.x + "\tel.y= " + cl.y +"\tcl.r= " + cl.r };
12\ System.out.println{"c2.x= " + ¢c2.x + "\tc2Z.y= " + c2Z.y +"\tc2.r= " + c2.r }; ¢cl.x= 2.8 cl.y= 3.8 cl.r= 1.8
\c2.x= 2.8 c2.y= 3.8 c2.r= 2.8
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& public class Circle{
C|rCleSHandl|ngApp V1 0 g double x,y,r;
&|public class CirclesHandlingApp{ 10
9 static Circle c¢l1,c2; 1 public double circumference() {
10 12 return 2+*3.14*this.r;
11 public static void main(String [J]args){ 13 }
12 c1= new Circle(); 14
13 c2= new Circle(); 15 public double area() {
14 cl.x = 2.8; 16 return 3.14*this.r*this.r;
15 cl.y=3.8; 17 3
18 cl.r=1.8; 12 [}
17 c2.x = 2.8;
18 c2.y=3.8;
19 c2.r=2.8;
20 System.out.println("cl.x= " + cl.x + "\tecl.y= " + ¢l.y +"\tcl.r= " + ¢cl.r );
21 System.out.println("cZ.x= " + c2.x + "\tcZ.y= " + c2.y +"\tc2.r= " + c2.r );
22 } Blue): CirclesHandlingApp V1.0
23 oject Edit Tools View Help ‘ ﬁ E. I_]e_I: _E"T.']E ":"."."|I::CI'_-'-_' - |:-'C esHant -"||;_-'—-'-.Z'JZ'J
Jew Class.. CirclesHandlingApp | Options
~ D
Compie . Vi |c1 .Xx= 2.8 cl.y= 3.0 cl.r= 1.8
F_ﬁ c2.x= 2.0 c2.y= 3.9 c2.r= 2.8
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ATtootoAn pnvupatoc - KAnon peodovu

Circle ¢ = new Circle(),
u KAﬁOﬂ HEG(')éOU c1: Circle

double a;
ared

y
a = c.area(); r

a =ared(c);

procedural programming

© 2023 KAedvBng Opapumoulidng Java as an 00P language Part 1
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CirclesHandlingApp V1.1

& |public class CirclesHandlingApp{

El static Circle cl,c2;

10

11 public static void main({String [Jargs){

12 cl= new Circle();

13 cZ= new Circle():

14 cl.x = 2.8, cl.y=3.8,; cl.r=1.8;

15 cZ.x = 2.8, c2.y=3.8; c2.r=2.8;

16 System.out.println{"cl.x= " + cl.x + "‘tcl.y= " + cl.y +"\tcl.r= " + cl.r };

17 System.out.println{"cl.area= " + cl.area() + "‘tcl.circumference = * + cl.circumference());

18 System.out.println{"c2.x= " + cZ.x + "\tcZ,y= " + cR.y +"\tcZor= " o+ c2Zor )

15 System.out.println{"c2.area= " + cZ.area() + "‘tcZ.circumference = ~ + cZ.circumference(});

20 s
2 pum;gugizs;&:le{ 4% Blue): Terminal Window - CirclesHandlingApp V1.1
10
1 public double circumference() { Dpt[u.ng
12 return 2*3.14*this.r;
13 } cl.x= 2.8 cl.y= 3.8 cl.r= 1.8
1“ _ cl.area= 3.14 cl.circumference = 6.28
15 public double area() {
16 return 3.14*this.r*this.r; cZ.x= 2.8 cZ.y= 3.8 cZ.r= 2.8
= } cZ.area= 12.56 cZ.circumference = 12.56
18 }
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To tpoypappa Echo

% |public class Echo

| {

1 public static void main(String[] args){
12 VA SC = New Scanner;S;s‘tem.int;

13 String message;

14

15 System.out.println{"Echo runni - write “byel\" to
18 while(true){

17 message = sc.nextlLine();

12 System.out.println{message);

19 if(message.equals( bye”)

20 break;

21

2 sc.close();

23 }

message = sc.nextLine();

message.equals("bye")

sc.close();

© 2023 KAedvBng Opapmoulidng Java as an OOP language Part 1 Awagavea 13
H kAaon S
e = r— Java™ Plan
java.util Overview Package |[Class| Use Tree Deprecated Index Help Standard Ed
il

"

Java.util.concurrent.atomic
Java.util.concurrent locks
Java.util jar
Java.util.logging
Java.util.prefs
java.util.regex

mim bl et

4 3

TopoT
PropertyPermission
PropertyResourceBundle
Random
ResourceBundle

[REsTTTTE R ontrol
Scanner
Servicel pader
SimpleTimeZone
Stack
StringTokenizer
Timer
TimerTask
TimeZone
TreeMap
TreeSet
uuiD
Vector
WeakHashMap

Enums

Formatter.BigDecimalLayoutFa

[ P
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Prev Class Next Class

Summary: Nested | Field | Constr | Method

Class Scanner

java lang Object
Java.util. Scanner

Frames No Frames

All Implemented Interfaces:

Closeable, AuteCloseable

, lterator=String=

Detail: Field | Constr | Method

public final class Scanner

extends Object

implements Iterator<String>, Closeable

A simple text scanner which can parse primitive types and strings using regulz. expressions.

A Scanner breaks its input into tokens using a delimiter pattern, which by default matches whitespace. The resulting tokens may
then be converted into values of different types using the various next methods

For example, this code allows a user to read a number from System.in:

Scanner sc =
int i = sc.n

new Scanner(System.in);
extInt();

Java as an OOP language Part 1
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= KAdon kar Z1iypiotuno (Class and Instance)
OpIopoc KAaong
Anuioupyia ZTIYHIOTUMOU
Ava@opa og peTaBANTEC OTIYHIOTUNOU
AnooToAn unvupaToc o€ GTIYHIOTUNO
= Anpioupyog (Constructor)

= O TeAeoTAC this

= Data Encapsulation - Accessors kal Mutators

© 2023 KAedvBng Opapumoulidng Java as an OOP language Part 1

public class Circle {
public double x, y;
public double r;
public Circle(double x1, double y1, double r1){
x=x1;
y=yl;
r=ri;
}
}

© 2023 KAedvBng OpautouAidng Java as an OOP language Part 1
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= Constructor kAaonc Circle

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

this. x=x;

this.y=y; ? Kavoveg

this.r=r; = TO OVOpa Tou constructor €ival navra
} i010 YE TO OVOMA TNG KAAGNCG

dev opileTal ENIOTPEPOMEVN TIUN
dev xpnoiyonolsital To return

O OnuUIoUPYOC ENIOTPEPEI EYPETA TOV
TeAeotn this

© 2023 KAedvBng Opapmoulidng Java as an OOP language Part 1 Awdaveia 17

Book: Evotnta 5.2.1

. avcupépsm. public Circle(double x, double y

= OTO QVTIKEIUEVO OTO OMoio YiveTal X=X,
avagopd y=y;
» xpnolponmsi'rm r=r:

= ano Tov dNUIoUPYO yia TNV avapopa oTa 3
gs)\n TOU OTIYHIOTUMOU MOU HOAIG
NHIoupyRBNke public double area() {

= ano TI¢ YeBOdOUC yia avapopa oTa return 3.14*this.r*this.r;
OEDOHEVA TOU AVTIKEINEVOU NAVW OTO 2

oroio (]UTEC dpouv
gla va KAvel Tov KOdIKa NEPICTOTEPO

lauyn

= anapaiTNTog 0Tav n PEBOdOC EXEl  pupiic boolean hasRadius(double r){
= TOMIKA YeTaBANTH WE To idl0 dvopa i return (r==this.r)? true: false;
= TUMIKO OPIOHA HE TO idlo Ovoua }

© 2023 KAedvBnc OpapmouAidng Java as an OOP language Part 1 Awdavela 18
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CirclesHandlingApp V2.0

W

10

L i

15
18

Eh& b

21

R

29

25 [}
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public

public class CirclesHandlingApp{
static

public class Circleq
|danle W,¥, T |

[
Circle c1,c2: 2
10
11 ublic Circle({double x, double y, double r
static void main(String [Jargs){ 2 : this x=x.[ Y "
cl = new E}rcle[l.ﬂ,S.E,].ﬂ); = this.y=y:
c? = new Circle(2.8,3.8,2.8); 14 this.r=r:
- 15 i
Y= 16 public double circumference() {
= 17 return 2#3.14*this.r;
X = 18 +
v=13 19 public double area() {
| }__:' 20 return 3.14%this.r#this.r;
c2.r=2.¢ ot
System.out.println{"cl.x= " + cl.x + "\tocl.y= " + 2 }
System.out.println("c2.x= " + c2.x + "\ted.y= " 4o, public boolean hasRadius(double r){
system.out.println{ct.hasHadius(1.4}), 24 etur r==this.r)? true: false:
System.out.println({cl.hasRadius(2.8)); 15 return {r==this.r)
B 3
<3 Bluel: Terminal Window - CirclesHandling&pp }
Options
cl.x= 2.8 cl.y= 3.8 cl.r= 1.8
c2.x= 2.8 c2.y= 3.8 c2.r= 2.8
true
false

Java as an 00P language Part 1
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CirclesHandlingApp V3.0

EHEGEOREEERSELR EERESE v e

© 2023 KAeavBng Opapmoulidng

{

}

public class CirclesHandlingipp

static Circle cl,c2;

public

'

static void main(String [Jargs){
new Circle(2.8,3.8,1.8);
new Circle(2.8,3.8,2.8):

cl.x =

c1
c2

Agite eVOANAKTIKA TNV
System.out.println(c1);

out.printlnicl. hasRadius(1.8});
out.printlnicl. hasRadius(2.8));

System.
System.

EEBENESEBEEEERYUEREEREE ve

Java as an OOP language Part 1

public class Circleq
I private double x,v,r; |

public Circle(double x, double y, double r){
this.x=x,
this.y=y;
this.r=r,
t
public double circumference() {
return 2#3.14%this.r,
t
public double area() {
return 3.14*this.r*this.r;

t

public boolean hasRadius(double r){
return {r==this.r};

3
System.out.println{"x= " + this.x + "\ty= "
+ this.y +"\tr= " + this.r };
}
i 43 Blue): Terminal Window - CirclesHandlingApp
Options
x= 2.8 y=3.8 r=1.8
ix= 2.8 y= 3.8 r=2.8
1true
false Awaddveta 20
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= KAdon kai ZTiypiotuno (Class and Instance)
= Oplopoc KAaong
= Anuioupyia ZTIyHIOTUNOU
= Ava@opa o€ HeTaBANTEC OTIYHIOTUNOU
= AnooToAn PnNvUPaToG o€ OTIYHIOTUMNO
= Anpioupyog (Constructor)
= O TeAeoTnc this

= Data Encapsulation - Accessors kal Mutators

© 2023 KAedvBng Opapmoulidng Java as an OOP language Part 1 Awadaveia 21

= One of the ways we can enforce data encapsulation is through the
use of accessors and mutators. The role of accessors and mutators are
to return and set the values of an object's state.

Accessor Methods

= An accessor method is used to return the / / Accessor for firstName
value of a private field. It follows a naming public String O {
scheme prefixing the word "get" to the return firstName;
start of the method name. }
Mutator Methods
. / /Mutator for address
= A m_utator_method is used to se_t a value of S5 s T
a private field. It follows a naming scheme i s liess = Ark s
prefixing the word "set" to the start of the ¥

method name.

© 2023 KAeaveng Opapumoulidng Java as an OOP language Part 1 Awaddveia 22
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_ _ 8 |public class Circle
CirclesHandlingApp V4.0 ;|
- 10 private double x,y,r;
g |public class CirclesHandlingApp 1
a|{ 12 public Circle(double x, double vy, double r){
. . 13 this.x=x; this.y=y; this.r=r;
10 static Circle ¢1,c2; s } i
= 15 public double circumference() {
12 public static void main(String [Jargs){ 15 return 2#3.14#this.r:J
13 cl = new Circle(2.8,3.8,1.8); 17
14 c2 = new Circle(2.8,3.8,2.8); 18 public double areal) {
15 cl.print(}: 12 return 3.14#this,r*this.r;}
16 cZ.print{); 20 i }
= System.out.println{cl.hasRadius(1.8)) " 21 public boolean hasRadius(double r){
1 TR1Z.2) ! T2 return {r==this.r}? true: false:}
18 ||: N1 2); I 2
15 cT.prin o ] 24 public void primt(){
20 System.out.printlnicl.hasRadius(1.8)); s System.out.println("x= " + this.x + "\ty= "
21 System.out.println{cl.hasRadius(12.2)); 28 + thiz.y +"\tr= " + this.r ):
] System.out.println{cl.hasRadius({2.8)): 27 }
3 } o . 28
- } 4% Bluek Terminal Window - CirclesHandlingApp V4 22 public double getR{){ return this.r:}
Options 30

x= 2.8 y=3.8 r=1.0 k=2 public void setR(double r){ thiz.r=r;}

x= 2.8 y= 3.8 r=2.0 az [}

|true

x= 2.8 y=3.8 r=12.2

false

true .
© 2023 KAedvOnc Opaumouidng | falca n OOP language Part 1 Awagavela 23
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