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OpIouOC KAGoNCG

public double x,y;
public double r;

Opilouv TNV
OUMNEPIPOPA TWV
OTIYMIOTUN®V TNG

kAdong

public double circumference()

{return 273, 14%;}
public double area() {return 3.14%r*r;}
}

public class Circle m
KAGO

Anuioupyia oTiypioTUNOU ( Instance)
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= Opliopdc avagopdg (reference)

Circle c1; Anpioupyog

//c1 €ival anAa évag identifier
(constructor)

= Anpioupyia oTiyHIOTUNOU Kal avaBéan atnv
avagopd

// 6\a Ta avTikeipeva npénel va

undpyel £vag TOUAAxIoTo
constructor nou €xel To 6vopa TG
KAAONG KAl EKTENE

= EvaAAakTika
Circle c1 = new Circle(); | ™V onapaj'rn'rn apxikonoinon yia To

© K. Opomovdidng

Ava@opa o dedopeva

Circle c1 = new Circle();
Circle c2 = new Circle();

= apyIkonoinon dedOPEVWY OTIVHIOTUMNOU

// apxikonoinon Twv OTOIXEIWV TOU OTIYHIOTUNOU €1
cl.x =20
cly =230
cl.r=10

// apxikonoinon Twv OTOIXEIWV TOU OTIYHIOTUNOU €2

c2.x =2.0;
2y =30
a2.r=20

Ava@opa os nebodouc
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Circle c = new Circle();
= KAnon pebodou

double a;

a = c.area();

a Mprocedural programming
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Agenda

m Class and instance
B Constructors
= O TeAeoTn¢ this
= Method overloading
B To npwTo Npoypapua os Java
= System.out.printin
B Class data members, Class methods
m Java Code Style Guidelines
B Using the standard library
B AnAd npoypdapuara

Opiopoc Anuioupyou (constructor)
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public class Circle {
public double x, y;
public double r;

public Circle(double x1, double y1, double r1)
{

x=x1;

y=yi;

r=ri;

}
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Constructor - this

= Constructor khaong Circle

public Circle(double x, double y, double r) {
this.x=x;
this.y=y; ?

O TeheoTnc this

= avaQEépeTal
= OTO QVTIKEILEVO OTO OMOIO YiveTal avapopd
. xpnolponmsiml

= anoé Tov SnUIoupyd yia TNV avaopa aTa HEAN Tou
OTIYIJIOTUI'IOU nou HOAIG énuloupvnenKs

= ano TIG HeBOdOUG yia avapopd oTa dedopéva Tou

this.r=r; Kavéoveg QVTIKEILEVOU NAVE) OTO OO0 QUTEG SPOUV
} . . , = YO va KAvel Tov Kodika NepIoaOTEPO dlauyn
= TO OVOHa TOu constructor eival navra = anapaiTnTog éTav n pEBodocC Exel
i010 L.IE'TO ovopa Tng K')\aoﬂc ' = TOMIK) JETABANTA WE TO iBl0 Gvopa A
= Ogv OpICETal ENOTPEPOHEVN TILN « TUMIKO GPICHA HE TO idI0 Gvoa
= Oev Xpnoiygonoigital To return _
= O SNUIOUPYOC ENIOTPEPE! EPPEDTA TOV public double area() { _
TeAeOTH this return 3. 14*this.r*this.r; }
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MoAAanAol Anpioupyol KAnon dnuioupyou

= QVAYKN apxIKonoinong avTIKEILEVOU [E
O1aPOopETIKOUG TPOMOUG

= €VaMAakTIKoi Anpioupyoi Tng kAaong Circle
ix=0.0,y=0.0,r=1.0,}

public Circle()

public Circle(double r)
method
overloading
default constructor

x=0.0;,y=0.0;this.r=r;}
public Circle(Circle c)

If there is no default or parameterized constructor written by user, Java automatically
creates default constructor.

X=cxy=cy;r=c.r;}
Default constructor initializes member data variable to default values
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= £vag constructor €xel TN duvaToTnTa KARONG
ah\ou constructor

public Circle(double x, double y, double r){
this.x=x; thlsy =y, thi. fs.r= o}

public Circle(double r) {
this(0.0,0.0,r),}
Hovo mg
TPAOTN
TpoTaon
TOV VEOL
constructor

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

public Circle() {
this(0.0,0.0,1.0);}
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Constructor vs. Method

@ 5 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.

2
The constructor Is Invoked @

Implicitly.
() o The method Is not provided
by the compller In any case.
The Java compller provides a
default constructor If you don't H@

have any constructor In a class. public int circle() {return r;}

Agenda

The method name may or may not
public Circle() {this(0,0,1); } ® be same as class name.

The constructor name must be 5

— same as the class name.
©KL
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B Class and instance
m Constructors
= O TeAeoTn this
= Method overloading
E To npwTO Npoypappa o€ Java
= System.out.println
B Class data members, Class methods
m Java Code Style Guidelines
m Using the standard library
B AnAd npoypapuaTta

hitps://www.javatpoint.com/java-constructor
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The first program in Java

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

* Execute with java: java Helloworld
*

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

public class HelloWorld {

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

H kAaon System

Agg Baoikn

BIBAI0BKN TNG
Java

public final class
java.lang.System extends
java.lang.Object {
// Fields
public static PrintStream err;
public static InputStream in;

public static PrintStream out;

out

} The "standard" output stream. This stream is already open and ready to
accept output data. Typically this stream corresponds to display output or
3 another output destination specified by the host environment or user.
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H kAaon PrintStream

public class Jjava.io.PrintStream
extends Jjava.io.FilterOutputStream {
// Methods
public void print (boolean Db);

public void println();

public void println(boolean Db);
public void println(char «c¢);
public void println(char s[]);
public void println(double d);
public void println(float f£f);
public void println(int 1i);
public void println(long 1);
public void println(Object obj);
public void println(String s);

Program Development
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= AvenTuge €va Npoypappa oUPPWVa PE TO
onoio To ocUoTNUa

= Oa 6nul|oupysi OU0 KUKAOUG e OedopEvVa KEVTPA
Kal aKTIVEG

= Oa TUNWVEI TIG NEPINETPOUG TOUG

= 6a B?iOKEI ToV KUKAO HE TNV HeyaAUTepn
enipaveia, Kai

= Oa TUNWVEI Ta GTOIXEIa TOU.

[ ®Tiage éva kataoTnua Goody's J
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The constituent components

Opiopoc Tng kAaonc CircleTester

Edit-time vs. run-time

Repository New Components .
class CircleTester {
= //data members ?
Syst
st // methods ?
public static void main() {
?
[
PrintStream }
[ }
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Agenda class variables (1)

m Class and instance
m Constructors
= O TeAeoTn¢ this
= Method overloading
B To npwTo Npoypapua os Java
= System.out.printin
H Class data members, Class methods
m Java Code Style Guidelines
B Using the standard library
B AnAd npoypdapuara
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Mapadeiypa
public class Circle { .
static int numOfinstances = 0; X //class variable
public double x,y,r; //Instance variables

// methods

public Circle(double x, double y, double r) {
this.x=x;this.y=ythis.r=r;
numOfinstances++; X

public double circumference(){return 2*3,14°r;}
ﬁ)ub/ic double area() {return 3.147r"r;}
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class variables (2)

= Tponog Avapopag
= Ano dAo avrikeiyevo

Circle.numOfinstances

= €10IKa P€oa aTov opIgpd TNG KAAong numOfinstances
public Circle(double x, double y, double r) {
this.x;this.y;this.r;
numOfinstances ++;

cl.num ces

class variables (3)
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= avTiBeTa peE TIG instance variables
unapxouVv Kai pynopouv va
Xpnoigonoinbouv Xwpic va anaiTeital
instantiation Tng kAdong

= kalouvTal kai static variables

= QVTIKABIOTOUV TIG YEVIKEG HETABANTEC TNG

C xwpic To NpoBAnKa Tng oUykpouong
ovopdaTtwv (name conflict)
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variables in Python
= No static Keyword

m class variables : variables which are
assigned a value in class declaration.

assigned values inside class methods.

# inside class Card:
suit_names ['Clubs', 'Diamonds', 'Hearts',
[None IQI ISI I4I I5I IGI

rank_names =
'8', '9', '10', 'Jack', 'Queen', 'King']

‘hce',

def __str__(self):
return '%s of Y%s' % (m[selfiank],

Card.suit_names[self.suit])

©Kre

m : variables which are

'Spades ']

7

>T1a0epec (Constants)

Xpnon keporaiov oneg otn C
public class Circle

public static final double PI = 3.1415926535;
public double x,y,r; J/instance variables

[ 0 npocdloplotig final amayopevel eKPPAGELS TG HOPOTG }
= 0 compiler npolUnoAoyilel TIHEG EKPPATEWY NOU
NEPIEXOUV TN OTABEPA
2*Cirlce. PI*r
= anoTelouv avTikataorato TngG #define Tng C

© K. Opoymovdidng
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class method - example (1)

2Uykpion oTiylioTunwv TUnou Circle

public class Circle {
public double x,y,r;
public Circle bigger(Circle c){
iflc.r>r) return c; else return this;}
1} evardaktika oav peBodog kAdong
public static Circle bigger(Circle a, Circle b) {
return (a.r>b.r) ?a . b}

)
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class method example (2)

public class Circle {
public double x,y,r;
public Circle bigger(Circle c){
iflc.r>r) return ¢; else return this;}

* KAon pHebddov GTLYUIOTHTOV
Circle a = new Circle(2.0);
Circle b = new Circle(3.0);

Circle c =a.bigger(b);
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class method example (3)

public class Circle {
public double x,y,r;
public static Circle bigger(Circle a, Circle b) {
return (a.r>b.r) ?a : b}

* K\on pebddov KAGoNg
Circle a = new Circle(2.0);
Circle b = new Circle(3.0);
Circle ¢ = Circle.bigger(a,b);

© K. ©papmovhisng
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class methods - static methods

= AVTIKaBIOTOUV TIG YeVIKEC functions Tng C
ano@euyovTac To npoBAnua Tng alykpouaong
ovopatwv (name conflict)

= O€V OXETI(OVTAl JE OUYKEKPIPEVO OTIYHIOTUNO KAl
apa dev pnopolv va avapepBolv OToV TEAEDTT)
this 6nwg or instance methods

= kaloUvTal dlapégou TNG KAAoNg
= OVOPa-kAdong.ovopa-pedodou
= OTO ECWTEPIKO TNG KAAONG avapeEPOVTal HOVO HE TO

OVOa TOug
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static factory methods

Java SE 9
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.
D°”bPE Deprecated.
(String s) It is rarely appropriate to use this constructor. Use
parseDouble(String) to convert a string to a double
primitive, or use valueOf(String) to convert a string to
a Double object.

= public static Double valueOf(double d)
= public static Double valueOf(String s)
= public static double parseDouble(String s)
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Methods in Python

class Time:
def print_time(time):
print ('%.2d:%.2d:%.2d"' % (time.hour, time.minute, time.second))

= two ways to call print_time.
>>> Time.print_time(start) # use of dot notation
09:45:00

>>> start.print_time() # use of method syntax
09:45:00
class Time:

def print_time(self):
print('%.2d:%.2d:%.2d4" % (self.hour, self.minute, self.second
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Methods in Python

# inside class Time:

def increment(self, seconds):
seconds += self.time_to_int()
return int_to_time(seconds)

>>> end = start.increment(1337)

= start is assigned to the first parameter, self.

= 1337, is assigned to the second parameter,
seconds
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The init method in Python

# inside class Time:

def __init__(self, hour=0, minute=0, second=0):
self.hour = hour
gself.minute = minute
self.second = second

= a special method that gets invoked when an
object is instantiated.

= parameters are optional
>>> time = Time()
>>> time = Time (9)
>>> time = Time(9, 45)

© K. Opomovdidng
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Operator Overloading in Python

= if you define a method named __add___ for
the Time class, you can use the + operator on
Time objects.
>>> start = Time (9, 45)
>>> duration = Time (1, 35)
>>> print (start + duration)
11:20:00

= Java does not support operator overloading, except for
string concatenation for which it overloads the
+ operator internally
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Agenda

m Class and instance
m Constructors
= O TeAeoTn this
= Method overloading
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Java Code Style Guidelines

= 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

= See
http://www.cs.swarthmore.edu/~newhall/unixhelp/javacodestyle.html

Agenda
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» Class and instance
» Constructors
= O TeAeoTNg this
= Method overloading
> To npwTo Npdypaupa o€ Java
= System.out.println
> Class data members, Class methods
> Java Code Style Guidelines
» Using the standard library
> AnAa npoypdupara
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Baaikr BIBAIOBAKN - EPWTNOEIC

Tpdnol xpronc kAaonc Tng Baoikng BIBAIOBNKNG

. , . 1. AnAwon PeTaBAnTnAG oTiyHidTUNOU
= Mnopw va QTIagw Hia KaTaokeun 2. AfAwon pETABANTIC KAGONC
(I'IpOY[.:)CIppCI) XpnaiponoiwvragTa 3. ARAWON TOMIKNAG METAPBANTAC OTO OGMa HEBOSOU
AVTIKEIPEVA MOU POU Napexel n Baaikn 4. ARA\wON TUNOU TUMIKOU OPIoPATOC HEBOSOU
BiBAI0BAKN; 5. ARAwON TUMOU EMIOTPEPOUEVNG TILAC
6. Xpnoidonoinan unnpeaiag nou NPooPEPEI N KAAoN
Aout v . 7. Anuioupyia oTIyUIOTUNOU
= AOHN NPOYPAPHATOG, 8. Xpr]olu'onoincn unnpeoiag nou NPooPEPEl OTIYHIOTUNO
= edit-time ™G KAAong
- 9. Anuioupyia véag kAaong nou eivar €sidikeuon KAAoNG
= run-time NG Baoikng BIBAIOBAKNG.
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Agenda Mpoypaupa o€ Java (1)

m Class and instance
m Constructors
= O TeAeoTNG this
= Method overloading
H To npwTo NPOypauua os Java
= System.out.printin
B Class data members, Class methods
m Java Code Style Guidelines
m Using the standard library
B AnAd npoypappara
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public class CircleTest1{
public static void main(String[] args){
System.out.printin("Example 2 running");
Circle a = new Circle();// dnuioupyia kUkAou a

ax=2.0; // atrédoan TIHWV OTIG HETABANTEG TOU KUKAOU a
a.y =2.0;
a.r=3.0;
Circle b = new Circle(5.0,2.0,2.0); // dnuioupyia kai apxikotroinon
...(ouvéxeia)
}

}
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Mpoypappa o Java (2)

System.out.printin("1og KukAog");
System.out.printin( "TrepipeTpog:" +a.circumference() );
System.out.printin("emeaveia:" +a.area() + "\n");

System.out.printin("2og KukAog");
System.out.printin("mepipeTpog:" +b.circumference());
System.out.printin("emeaveia:" +b.area());

}

© K. ©papmovhiong
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Mpoypappa ot Java (3)

CircleTest1

class Circle {
public double x,y,r;
public double circumference() {return 2* 3.1416"r;}
public double area() {return 3.1416*r*r;}
}
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Mapadeiypa No 4-2

= AvantUETe éva npdypappa oe Java oUpGWva e TO onoio To cloTtnua 6a
npooBéTel Toug apiBpolg 12.0 kal 240 kal Ba divel otnv kUpia €000 To
anoTéAeopa TnG abpoiong.
= Awpopedote tov myeio KdOKo £161 OCTE TO GOOTNHO VO EKTEAEL TIG TOPUKAT®
EVEPYELEG:
Na 0piCel pia peTaBANTr Tonou doub le kai va TG avaBérer apxiki T 12.0.
2 Na opiel pia deiTepn peTaBAnTh TUNoU doub le Kai va TNG avadéTer apyikn Tipr 24.0.
2 Na unohoyiZel To GBpoiopa Twv dUo Kal va ekxwpei To OE pIa TPITN PETABANTH.
4 Na Tun@vel TV TIPn TNG TPITNG HETABANTAG (anoTéAeaua Tng GBpoiang).
= AWOTE pia €kdoon yia kGBe pia and TIG TPEIG NAPAKAT® NEPINTAOTEIG :
= Q) Ol TPEIC NAPanavw PETARANTEG eival TOMIKEG HETABANTEG peBddou,
= P) ol TpeIg Nnapanavw PETABANTEG eival HETABANTEG OTIYHIOTUMOU KAl

= Y) Ol TPEIG Napandve HETaBANTEG €ival HETABANTEG KAAONG.

Mapadeiypa No 4-2  a)
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class Exla {

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

by
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Mapadeiypa No 4-2  B)

class Exlc {

double d1, d2, d3;

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

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

}

Mapadeiyua No 4-2  v)
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class Ex1b {
static double d1, d2, d3;
public static void main(String[] argv) {

d1 = 12.0;
d2 = 24.0;
d3 =d1 + d2;

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

¥
by
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MNapadsiyua No 4-2  y2)

class Ex1c2 {

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

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

}

¥

class MyClass {
double di, d2, d3;
¥

Mapadeiypa No 6-1 a)
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class Exla {
public static void main(String[] argv) {
Double d1 = new Double(12.0);
Double d2 = new Double(24.0);
Double d3 = d1 + d2;
System.out.printin(d1 + "+" + d2 + "=" + d3);

}
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Mapadeiypa No 6-1  B)

class Ex1b {
static Double d1, d2, d3;
public static void main(String[] argv) {
d1 = new Double(12.0);
d2 = new Double(24.0);

d3 =d1 + dz;
System.out.printin(d1 + "+" + d2 + "=" + d3);
by

Mapadesiypa No 6-1  y1)
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class Ex1c {

Double d1, d2, d3;

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

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

b

b
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class Ex1c2 {

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

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

¥

}

class MyClass {
Double d1, d2, d3;
}

© K. ©papmovhisng H Java og Avtikeyevootpepiic [hdooa - Ewsayoyi 54

54

53




