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Composition & Inheritance
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e Composition
e Inheritance
— subclass wag superclass
— Overriding vs. Overloading
— class Object
— Inheritance Hierarchy
— upcasting way downcasting

e Composition vs. Inheritance
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LA aINITRE IR 114

a L

® (K¢
— AXRLANLALILA U

— AANIUIATIFIUAAIFTTUUININ
e Auxn j2sdk help file (1 ~ 3000 AR&A)

— aaanauduidaunazauanalild
e dauludutmasiiia (INL, JSci, JLAPACK, JEdit, Lucene, ...)

— paafaluviadnaie

o 1IN THAILAD
— copy & change source code (1useu)
— composition

— inheritance — _
avoid reinventing the wheel I
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L1ARN2AIA

e well defined ™

o carefully tested Reusability I

e well documented

e portable . Rapid
i Application
e highly rated Development

e Open source y
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Composition

o @vaanalminisznavdie fields My
objects aavna1&gaAU

e 12181 methods aavaaalnu 1aald fields way
methods 2avavAsznaun1aTulviiiluilsz1ami

e snaRzLAaaUaI methods Tndilutaiiau "n1n"
muwaomuaﬂmﬂvmmnu"lm"l,maoﬂsumﬂﬁ"mm
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AN L6 "RLMALUAIA A"

e atnn'léimana DrawableRect (§&d7e) Gofiiuvian
— equals( DrawableRect r ) : nagauin r tnilau this ?
— draw( Graphics g ) : 71a this ?

o 1daulminua-(¥3a9)

o TdaanauInsgIuuadaIN Rectangle, Color

e Rectangle igu%in:

— fields :
e X, Y, width, height

— methods :

e add, contains, equals, getWidth, getHeight, grow,
intersection, intersects, move, toString, union, ...
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Composition

e 5 AR TIMUUIYnaUA) fields
— aauLAneAaIA’NE Rectangle
— aauLncuadAl& Color

rect  color object uavAa&
DrawableRect
o 0 [
2\

object aavna & object uav
Rectangle Aaa& Color
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Composition

import javaawtr
public class DrawableRect ¢
public Rectangle rect; _ 1sgnaualiaaauLnsaag

public Color color: AR& Rectangle way Color

public DrawableRectant x Int y, int w, int h Color ¢ ¢{
thisrect = new Rectanglex y w hy
thiscolor = c

public boolean equalsDrawableRect ) {
iIf (r == null) return false;
return thisrectequalsirrect ss
this.colorequalsr.color),

public void drawGraphics Q) ¢
gsetColorthis.color,
gFfillRectthisrectx thisrecty,
thisrectwidth, thisrectheight)
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Inheritance

o lituna&Tui (B) a9 "ueng” AOLRULTRANN
Aa&LAT (A) Nflae (class B extends A)

e FaAAANA B 11 "Tunsan" nnAaa A
— B finnq fields aag A (TaaadnTuilf)
— B finng methods uay A (TaaanTuili)

(anLIu constructors) %

— (3an B 311l subclass uavs A
— (3an A 1ilu superclass 1av9 B

— @eu1é31 B lupaaiidunsalivdmuag A
e 2auLAnsiuay B 1iu A
e usinautanduad A lidndusaailu B
e AatILdu class Cat extends Mammal

>

o
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Inheritance : LUUIEUFAY

o LAAUARNRIUL LNENLALANINALNLAINANARH
import javaawtr
public class R1 extends Rectangle |

}
e L4ilau Rectangle nnisyns (antdu constructors)

e R1 {i fields uaz methods 6199 auf Rectangle

e 13111 constructor ag'lstag szuuaLLtéin constructor

UL THSUWII AL AT 193
import javaawtr I

public class Ri extends Rectangle {
public R1() {
superq: ﬂ 13e1n constructor wav superclass

}} I
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Inheritance : wuuUNAITYIN

o AvualaalalvliaeaNARNRLANTAI
o LU fields Asilu

e Jieru constructors Masnnlvivinis

e LN methods 1u3iq 7 superclass ‘134

e 11Q&1U methods L@naay superclass 1
wasnssului (B3andn overriding method)

e I Liayaaliiau methods uad superclass
7 subclass liaann’le
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Inheritance

import javaawtr

public class DrawableRect extends Rectangle ¢
public Color color; ﬂ LA field T1iud

public DrawableRectnt x Int y, int w, int h Color ¢ ¢

super, y, w, hy, o
thiscolor - c ﬂ \dieIy constructor
by
public boolean equalsObject r) { ﬂ L]J?]Iﬂu method L6y
1T ( 1superequalsmr) ) return false;
1T ( thisgetClass) = rgetClass) ) return false;
return this.colorequals(DrawableRect) r).color)
by
public void dr_aW(Graphlcs g { ﬁ Wiy method 13Asi
gsetColorthis.colon,

g FfillRectisuper.x, supery, superwidth, superheight),

}
}
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n1511 fields wav superclass

e 81949 fields uav superclass ‘lalaald super.
1NN da field

o 3¢ 11 this. vKiinda field uav superclass
Ale (LW31g "Suusan" uIuan)

e wiaazliumtia field Alifa (Wszeia this. '16)

public void drawGraphics Q) {

g.setColorcthis.color,
g FfillRectsuperx, supery, superwidth, superheight),

}

public void drawGraphics Q) {

"‘ g.setColorthis.color)
- < gFfillRectthisx thisy, thiswidth, thisheight
LUEULUUU 1

AN public void drawGraphics Q) ¢

g.setColorthis.colon;
gfillRectx y, width, height)

}
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1514 methods uav superclass

e 81989 methods Lan uav superclass lalaald
super. 1n#1inia method

e a2y ld this. Mhwniindia method (N'lu'lagn
overriden) uav superclass A'la (tws1g "5u
UIAN" UILRI)

public boolean equalsObject ) ¢

1T ( isuperequalsir) ) return false
tClass) = rgetClass) ) return false
colorequals(DrawableRect) r)colon);

1T ( this.
return th

}

(3un equals wav superclass twanagauiilu Rectangle i
llaunuda 'l (asedlazld this.equals 1316 1wse.....)
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LUUHNNKR

o LAauLuanm toString 1viffu DrawableRect
o diauuzin : mIsld toString uavy superclass

public class DrawableRect extends Rectangle |

public String toString() {
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Overriding laitiiau Overloading

e Overriding tflunsiiauiuvianlu subclass diofitia
Ltavsmmswwsmmasﬂsmﬂaﬂumiu superclass
(Huns "audne" wasnniiagg)

e Overloading \Junsdiauniianlni defifaqiy
u,m"nﬂnw'stswﬁma%“lajmﬁauﬁ’wamﬁu
(Huns "winase” Midudiawianinvinounans
wuY Judusranswsdieasinléasu)

public class A {
public int fO {

, .-

}
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public class B extends A {
public int ) ¢ // overriding

by
public int f(int x) { // overloading

}---
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AR& Object

o IMTUARRNIATFIULDIN Object (uad fia
Object Uiflutiamaa duauaiaialvey)

e Ar& Object tilu "usswusr" aasnaaaI& U1

o nMstliauaaalLAl16 extends annAR1&16 B2
1631 extends annmaan& Object

Object

Component
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String

Exception

Complex
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Inheritance Hierarchy
Student
ArtStudent EngStudent CommStudent
1
FreshyEng CPEngStudent CEStudent EEStudent
f
FreshyEng101
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Asu&ad Inheritance Tu Help File

jJava.lang.Object
I

+-JSci1.maths._.Matrix

+-JSci .maths.ComplexMatrix

+-JSci .maths.ComplexSquareMatrix

+-JSci.maths.ComplexTridiagonalMatrix

+-JSci .maths.ComplexDiagonalMatrix
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LUUHNNKR

e de inheritance hierarchy 2avaanasia'lyil

— Quadrilateral, Trapesoid, Parallelogram, Rectangle,
LAY square

— Vehicle, Car, Truck, Sedan, Coupe, PrickupTruck,
SportUtilityVehicle, Minivan, Bicycle, uay Motocycle

— Archosaurs, Thecodonts, Pterosaurs, Dinosaurs,
Crocodilians, Saurischians, uag Ornithischians
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Casting

e AMUUATH B extends A

A
— B Fungfinssunnacineann A f
- B "ifu" A (Aaiflunseifiadaag A) -
e Upcasting

— ;&IN50 cast aautansduag B 1iilu A 16
— upcast latgua
e Downcasting

— aaulansuay B Auaagn upcast Witilu A
s111509n cast nduauilu B 6

— 61 downcast lu'laaziia ClassCastException
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1R equals uay DrawableRect

e equals Yuaaulansiuasaana Object dotiu
— equals 1 override equals ua Rectangle
o 11 super.equals(r)
— Wanagauiniu Rectangle Awdiaufunda'ly
o 14 this.getClass() fiu r.getClass()

— WauBaudAauin r iluaairgdszianidanau this vivsa'la

- ddluaandssianidianduagla downcast aan Object
u1'lad twaxg'lawnéiu color : ((DrawableRect) r).color

public boolean equalsObject n {
iIT ( 'superequalsi) ) return false;
iIT ( thisgetClass) = rgetClass) ) return false;
return this.colorequals(DrawableRect) r).color),

}
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LUUHNNKR

o Waumand Square Taalidaaa Rectangle wuu
— Composition
— Inheritance

e Fields :
— X, Y 72UNARATINR W TUILUIAOIH
— length sgumNeaNIAU

e Methods :
— boolean contains( Int x, Inty )
— void translate( int dx, int dy ) 21UANNVULUDY
— int getLength( ) usazunaa'lgann
_ int setLength( ) JDK help file uav
— boolean equals( Object s ) Rectangle

— String toString( )
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Composition vs. Inheritance

e 114 composition tlatslinauanifnasnaizay
milusiudsenautilaaanwuuuaslng

— 1y 50 "2" da wwIavaud niiee Usee
— @9ilumana Car Usznaudie fields uavaauransann
ax1& Wheel, Engine, Window, Door tflugiu
e 14 inheritance asdavnisaanalumideiiiu
ATELALARADIARNALAN FunaINITAURNIIGLAN
gruluajradaarainl Instllaumsatnuifiu
AOLRNUR T1A31INY
— 1y 4&e3@ W "lu" &ae wefiayls
ynvatnaLRNL BRI NNl

— d9tfumana EngCUStudent extends CUStudent
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