Overloading

(class Poi nt continued.)

[ ** calculate the distance betw
publ i c doubl e di sta ce(
doubl e dx = t'
doubl e dy =
return Mat

}

/ ** calculate the d
publ i c double c

return Math.sqgrt(:
}

/ | other methods

Overloading
public class Point { i
protected double x, y;

public Point() {
Xx =0.0; y =0.0;
} ;

public Point(d
this.x = x;

}

[ ** calculate the dis e bet
public double di stance
double dx = this.x -
double dy = this.y -
return Math.sqrt(dx *

} i

When to 0'3'_

When there is a general, nor
description of the functlo N
overloaded methodes.

public class St
StringBuf fer
StringBuffer
StringBuffer
StringBuffer
StringBuffer (
StringBuf fer appen (
StringBuf fer append(d
! |



When to Over

When all the overloaded met
same functionality, and sol
default values for some of

public class Stri
public Strlngs

} :
public String s
/'l provide de

=

Constructors of Ex

» The constructor of the supt
ssuper(...)r
» If the super cc
explicitly, by 0
invoked impl:
+»You can also invc
same class.

Inheritance and

» Extended classes are also ki
» Inheritance models the i

» Ifclass Eis an ex
object of E can act
» Only single inhe
> All public and prt
are accessible in the

» All protected members a
package.

i’ .,:.: i

Constructors of Exten

public cl ass Col oredPoi nt ext
public Col or color;

publ i ¢ Col or edPoi nt (doubl €

super (X, Y);
this.color = co
}

public Col ored "
this(x, y, Color.t

publ i ¢ Col or edPoi nt '::-
col or = Col or. bl ack;
}

}




Default Constructor o

Default no-arg constructor is

public cl ass Extended

publi ¢ Ext ende d
super();

/I methods and fiel

}

Overriding a

Overloading '
More than one methods have th
signatures '

Overriding

Replacing the imple

superclass Wlth one ¢

Fields and static m

only be hidden. ;
Hidden fields and static met

to the superclass. .
A static method can be only be
A static variable may be hidden

Execution

public class Super {
e, 0% =5 hat

public Super() {

i
0 I

}

public cl ass
int y=

publ i ¢ Extende
super () ;

Overriding and

Which implementation is use

» When invoking a
class of the o
» \When accessin
determines. (cc
»\When invokinc



Object Refere

Keyword super is an referer
object but acts as an instance

Consider the equal s()

publ i c bool ean ¢
if (other !=
ot her i nst
Col or Poi nt

retrrn fal se;

}
}

Type Conversion

Numeric variables :
Any numeric types can b
other numeric type.
Object reference
Cast an object
of any other cl
» syntacticall
* runtime che

Type Conversior

Java allows two kinds of imf
Numeric variables
Any numeric type

numeric type with

An object reference of
a reference of a supercla

Cast Object F

class Student { ... } g
cl ass Under graduat e ext ends
cl ass Graduat e extends __,'

Student student 1, ¢
new Und

student1 =
- student2 = new G
Graduat e

student3 =
student3 = (Gradu

student 3 = (G aduat e)



Graphical User Int
Abstract Windows ToolKit ( \

+* GUI elements:
Primitive L
But t on, Label , Checkbox
Container aik
Panel , Frane, Di al og;
+ Layout managers: :
Fl owLayout , Bor
* Supporting classes:
Event handling
java. awm . event p
Graphics ;
Col or, Font , Gr aphi
Geometry
Poi nt , Rect angl e, Di
Imaging ’
| mage class and j ava. awt .

The Swing C

7~
[ Jiabel  |—— [ JPanel |
[JcheckBox F—— [ Japplet |

JTextComponent

[ JTestField | [ JTestarea |

*
T A

Container

Canvas

Checkbox | Fanel | | Window|

Choice
Lahel
List

FileDialog

Scrollbar

TextComponent -
java.applet Applet

fisin

[Testarea] [TesField|

Layout Ma

* The layout of the elements
handled by the layout mé
the container.

» Relative positions
not their absoluti

» The positions a
automatically ad

resized.



The Layout Man '

[ Coraner

Layoutivanager
™
BorderLayout

CardLayout

Lapoutanagers
AN

FlowLayout

GridBagLayout

GridLayout

Buttons and Flow L
Layout elements in horizont

import java.awt.*;
i mport java. appl et. Apg

public class Fl ow
public Fl ow
set Layout ( ne
add(new But
add(new Buttc
add( new
add(new Butt on(
add(new Button("S :
add(new Button("Eiff¢

Buttons and

width=400 height=50
24 Applet Viewer: Flow.class ) [_ O] <]

Applet
Java I C++ | Fetl I Ada I Smalltalkl Eiffel I

Applet started

2 Ap... M=

Applet

Java I s I
Ferl | Ada |
Smalltalk |

Eiffel

Applet started.

Eg_%ﬁpplel Viewer: Bord... M=l E3

Applet
arth

Wast Center East |

South

Applet started.



Border Lay

i nport java.aw.*; F
inport java.applet.Applet;

public cl ass Border
public Border ()
set Layout (ne 0
add(new Butt
add(new Butt ol

add(new Button

Grid Layou

inmport java.awt.*; 3
i mport java. appl et. Appl et ;

public class Gid
public void ini
int row=0, c
String att

if (att I=

if (row==0 & co
row = 3; col = 2;
}

E ks

row=3 col=2

Smalltalk Eiffel

Applet started.

row=1 col=0

Smalltalk

gaApplel Yiewer: Grid.class
 Applet

Eiffel

Java G+ Smalltalk Eiffel

Ferl | Ada

Applet started.
Applet started.

(class Gri d continued.)

set Layout ( ney
add( new
add( new
add( new
add( new
add( new
add( new



Eginpplel Viewer: NestedPanelz.class

south

Help | Ione 'l This is a message har.

Applet started.

Nested Pane

(class Nest edPanel s continued.)

/| set up the south panel J
Panel south = new Panel
sout h. set Layout ( ne
sout h. add(new Butt o
choi ce = new Choic
choi ce. addl t en( " ol
choi ce. addl ten("t
choi ce. addl ten( "t hr
choi ce. addl t en( " f ou
choi ce. addl ten("five");
sout h. add( choi ce) ;
nmessageBar = new Label ("
sout h. add( nessageBar) ;

Nested Panels

public cl ass Nest edPanel s e
protect ed Label nessageBar
protected Choice choice;

public NestedPanels ()
/'l setup the center panel
Panel center = n
center.set Layol
center. add(n

cent er. add(
cent er . add( new But t
cent er. add( new But :

cent er. add( new But t on(
Bor der Lay

Nested Pane

(class Nest edPanel s continued.)

/'l set up the outer pan
set Layout (new Bor di

add( sout h,
add(center,



Event "e.

» Event source: buttons, che
» Event listener: any class ir
certain events "

+ A listener must

different types
» The source may also
» Listeners can be full-flec
classes.

Nested Panels, Ha

import java.awt.?*;
import java.awt.event.¥*;

public class NestedPanels
i mpl emrent s Actlon st

publ i c Nest edPe
super(); / i
/| register
choi ce. addl
/| register a
regi st erBut

}

<Event handling methods>
<Method r egi st er But t onH:

J 4

The Event Object and

ActionEvent  Acti onListen
It enEvent i ‘
MouseEvent

KeyEvent

W ndowEvent

+XyzAdapt er arecl
corresponding listene

Event Handli :'

public void itenstateChanc
if (event.get StateChang
|t enEvent . SELECT
nmessageBar . se



Register The

protected :
voi d regi sterButtonHandl er
if (comp !'= null) { d
if (comp inst anceo
Butt on butt

Inner Class |

Inner classes ;
» classes that reside inside other

+ Intended to be small.

*serve as helpers to the

- class Choi ceEvent
public void i
if (event.get

|t enEvent
nmessageBar . s

Event Handling

import java.awt.*;
i mport java.awt.event.*

public cl ass Nest edPanel s:
ext ends NestedPanel s
publ i ¢ Nest edPanel s:

super () ;
Choi ceEven
new Choi

choi ce. add

But t onEvent |

<Inner class Choi ceEvent Han
<Inner class But t onEvent
} B

Inner Class List

cl ass ButtonEvent Handl er
i npl enents Acti onLi

public void actic
Button source
messageBar .



Inner Class List
(class But t onEvent Handl er conti .:

protected void :
regi st er But t onHandl er ( Cor

if (conp '—_null) {




