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PA Method Overriding

deola (replacement or expansion)
6jliall
Method Overriding (nsgs usgs®

(expansion arwgill)refinement (puseill -2 replacement Jluduw¥( Lea-1

$2 ko gl e I ) Ly &L get_salary() 4as,lo 4, liS Balel Lid,has creplacement JluduwX| e
S Gaio (e daspladl Slalies 2 I Jlo 39 ccdinall udiy 8392 9d g Lealiw I 4 yladl sy o1
iy ll Jlodw! (P Bugus ddsybs JS Y L.Ia.» Jladwd| 4as,b cwasiwlg super.get_salary() ; §eud

g sl
Gyl asyaisale] § (rusidl ddsyb constructors alaseiug :Lpl| Adlo) byad Carins éi Craneid |
] Jl) Lolals pi w2l A8 Gl cleaiwly constructors chaining clidl ayl g5 ;had  £oug
JLSY¥ Employee iinll fais Larwsiy Person Sloglas deldat printAllDatails() dds,b alisei!
LS o super. printAllDatails(); Ul 389 Person delds dds,b 8lslin ga yow Jolg als gl Lasels
Jeaidy JoSGg ¥l dhsyle dditw dcldadl 4asyk Blaling alagll (e (5 Blanal wic (alsgll (atels
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% Reference type and object type
daoln
6)ligall
«ilbge 45 (s (il8T sdag Employee cilsga g5 (10 01 aope Lo (Sl o
Employee e1=new Employee (“adam”,30,”"Hama”, ...);
Eom (¥ (o 3line dine i abgw) SalariedEmployee ciivo (w0 (4T pdag Employee §43 (0 €2 a e Lyl (St @
A5y s () Aolall L JSI o
Employee e2 =new SalariedEmployee (”mona",ZO,"AIeppo", ver »,800,50);
Employee (ross 6392 9hl das lall ddis e el.get_salary(); 4ds,dall 8labia wic @
2 Jdis ew ddsyb Ll duoes e ga 51 o) Lgi SalariedEmployee (ross 4as,dall Jdis e e2.get_salary(); 5\.:‘-211.33
A 4yl Bl JS e ddyae JLILy Y1 Giall ey 8392 90 get_salary() o) o
Ciall i e I o] oy Lple < | ol ol e2 e Lglus 9 SalariedEmployee /o> 49,20 Lo ZLE.lé ol 3V IR
f&%,lal‘ 4 s39>od !
.Employee , oL diall frass i yal LJ @.ﬂ Soadl Je ¥ a2t Jg Employee g2 e2 ;l.?,.l! &9.1_9_‘ .
Gt (besmi (ol T ION | EURE S | B - YR SalariedEmployee _ aidd| Giall 3’1 Sy e

DowenCasting

SalariedEmployee e3= new Employee (“adam”,30,”"Hama”, ...); // Error
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[A ImplicitCasting and ExplicitCasting

8)li_all
ieMgmidl G (ne 93 g
by Lauie automatic g Ll JSdy Juassg Implicit Casting 9l UpCasting 9l widening agid| s goui @
Lo s (uSallg Employee g SalariedEmployee S P JSdng (¥ el (pe (I8 ) Y1 Jaes (e pdige

S I o¥l laad (e pdge Jl> § 4y940 (2 Explicit Casting 9 Down Casting o Narrowing Guaill Jsgzs o

oo az el (S by Y wic sagage e Gybog Jgdo caay (¥l aiall (Y is — like a > 3) ¥ laas (0

el 4] oy aSTUN g cloms i Sogmns cllaty Liag (4idlis) coas Lo g3 0F ¥l 55 o0 o8 4 i | ) 5

g (el jundIly pgds true wlgzxtl 098 Lediey instanceof cUd piky goidl &slan Jole dogg yuddl oyl Ju
(RTTI) run — time type identification y 3,239 object instanceof type judll ;)Sos¥

:Employee &9 g2 SalariedEmployee (S )LasM) 7 Li=s¥ (a1 dd Lud| ddleld JUeS)
Employee e1=new Employee (“adam”,30,”Hama”, e );

SalariedEmployee e3= (SalariedEmployee ) e1;
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[AD ImplicitCasting and ExplicitCasting2

6)jliaJl

Parent class

Parent p = new Child();//Upcasting

String name; p.name="Adam";
method(); //p.id = 1; Not accessible
) p.method();//overridden method
//Trying to Downcasting Implicitly
“ l //Child c = new Parent();
) //compile-time error
Child class Child c = (Child)p;//Downcasting Explicitly
— c.id=1;
intid; c.method();
@overridden
method();

Figure to illustrate the Concept of Upcasting Vs Downcasting
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Pﬂ Polymorphism

6)liaJl
o s JEY ] suad (e (ne g Lyt w9

. compiler J35 e Fed| s eiug .Overloading g2 static polymorphism -1

runtime JM5 cpo ] ol qing Overriding ¢ (dynamic or binding) polymorphism -2
din &9 909 Studentiiall &y Persong Person civall 4y Object cavall :adldl addl Lo o8]
String Jad &l methods toString() Lu.tg superClass 4lias g2 Object —iiuall .GraduateStudent

. Student & Person ¢naiall § Overriding Lt Jgaaag ¥ el & 332 9+ toString() Lo

Y e éi U Leud o8l daiiw JWLy L Overriding ¢/,>| oy of GraduateStudent —iiall 39
1389 wadl wie S ¥y Lill> § Student § ga9 sy o) 4 sl

SIS Lt Jlaylg g aoyl il el 039 arazxll superType ga9x dowl| Object caiall (o (418 Linds
ladesiig badd suslg o polyPrint(Object x) LUS s Liag JLe¥l slamsly Jauwll o9 alises Jads oo
Syl 1dag aYl Lla¥l o e IS LaliS ,l,8 gl o do L Juopdl x (5801 £g5 (399 Dilpw Bus
. dynamic binding 8yl ga9 JVM I e 4wl | @eudd) syos qiiwy .Generic Programming
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DA Polymorphism

6jliall

public class Person extends Object {public String toString() {return "Person";}}

public class Student extends Person {public String toString() {return "Student";}}

public class GraduateStudent extends Student{ }

public class PolymorphismDemo { public static void main(String[] args) ({

polyPrint (new GraduateStudent()) ; polyPrint (new Student ()) ;

polyPrint (new Person()); polyPrint (new Object()), }
public static void polyPrint(Object x) ({ System.out.println(x.toString()),;} }
Output:
Student .

Object Person : Student GraduateStudent
Student : N : . €
toString () toString () toString ()

Person

java.lang.Object@c17164
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PA Abstract Classes 1

6jliall

0 ol e Jj.p.z." "'Ly\g.o!j (4! y9) dia Sl Slailg u.u‘-wi o elid Lid s usl e

S Glaidl oy ol =& yi ¥y Template _JLS Ll 4a4 generalized P digal 7 liss Lol o gy @
a Liag éi abstract dlaze; (19509 ddems ooy (5190l S pmig Gligimas diyall iy Ol ol o s die
HourlyEmployee siSalariedEmployee clle Ll (ol JUeS (g3 Blyaod badd ol caie
Syza e J| Employee caiall Jgmi Lavie ccnegidl sl g 8 JS Jldlg ladd

U3 adg Baymlind dec all LYl JS § Overridden =g pu> Ld (wud abstract 85,2l ddsykall o
Lol a8l Ly U3 g abstract i.bj.‘gux Laigo slals zas abstract 8o yze ddyb e (S hivo éi .
ladicy diall Jouogll g sy class dliall il 8 L binall 4 ya’ @ abstract 4Ll

23 Wl wie Uas gla.aeg die IS Glatd! gslall ——

L 4
*»
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PA Abstract Classes 2
ool
e daid | LY ozt 3yl JSd o aladl AT oyl Caiall Jiay @
103yl ddsylall alall JSET e
AccessSpecifier abstract ReturenType MethodName(ParameterList); // without a body {}
Ex: public abstract double getSalary ();

Ciigall (a9 35k) B3yl Gplall U BiSs asd5 ol Bayme pbs yme chinal Hylell CBliuadl S e ¢
Ao o ey Loy JS (ol

ST 5,55 Ad et 45,16d1 Blia¥l fress LaliS ane g (ool | Chivall (raus ciSS pdis o (&1 Gylall o
(Sl divall Jid oo implements Ladedis 8,9 4o e STl 8a e G4bo alosmil @iy e
ez A IS Uas Fiew « Bayme Ayl é? override § £,all Caiall Jad13]e

https://manara.edu.sy/


https://manara.edu.sy/

% Abstract Methods 3

6jliall

L L L

Abstract Class

Abstract Method
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[A an exercise

el
Leosur Bl g Bolall deagdll Ji8 Lo abstract aingis3,20 4asb J| Employee ciiall § getSalary() 4 ylall Jsgomil e

Jgogdl £95 dasls abstract aibgs g 3y2e dival Lyl Lugyud ! Employee —iinll Ligmty dlay s asw o
in IS Jlandl Aske) pue LasMiw class 4 liall Aalsdly

LS salels dlay Uns 5929 dzmiw Employee 5,2l Cainll o SalariedEmployee sy ad iie GlaLE! wic o
b3y ddsylo LY getSalary() 44, lal!

.Employee s 2Ll aiall cpe daidd! lina¥| (S La! HourlyEmployee biall e ddais | e
4 pigwls Idag Interfaces 4>y J| divall Lot rusmiug Bayme Gyl e e diall Ggisl 13] e
Aol isypant aladl A1

public interface InterfaceName

{ (Prototype Method headers...) }
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[A Interfaces 1
8)Li_aJl
Bayma Gybo (ggimig Bayxll Bl euaninterface 4> lgll e

L izl g3 Bl &LSeludl wyumi ga interface 4o lgll oo duladl o

aSs A lgll @l yb o ‘éi L ‘aLw.?i ‘éi O9 & phall Slmspas (w0 dcgeme o Byle (P interface 4> lgll o
(adé 351 yall 2l o3 1) proto type laid Li> g

Sale yas A1 eyl ¢ 19T 0985 oof cllay gy cdpaiall cudy allas of paAll Jid (oo oyl <0ysety uetmll 1 () o
Aol § sall poill ae dalpa 331 955 51 yall J)

oL (gl 1 (Lpd Lae 7 yiall &) shall pcen S Ol cmid (A >lgimplements :lu ol Ged=iy il pods Lokic @
Badzedl adl gl (udiy Las) ylo cllay cliy i 3929 culbais il 1ol

Adadly a il O e « 49l Caio daiy Ledicg ccontract "udall" il s lgdl o Wle Jlay e
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Class Photograph
public String description()

{ return descript; }

public int Price()
{return price;}
public int lowestPrice()

{return price/2;}

Class Photograph

Implements interface Sellable

Y

0)liaJl
Contract

interface Sellable

1 — description()

Implements

7 - listPrice()

8 - lowestPrice( )

Interface

Interfaces 2
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[

&jliall

interface Sellable

/** Interface for objects that can be sold. */

public interface Sellable {

/** description of the object */

public String description();

/** list price in cents */

public int listPrice();

/** lowest price in cents we will accept */

public int lowestPrice();

Sellable 414!

2024/2025 2 -45—3 dma yy — Aloglal | dsiin — 5Lkl Aol https://manara.edu.sy/ 15/33


https://manara.edu.sy/

[Z class Photograph implements Sellable

6)ligall
/** Class for photographs that can be sold */
public class Photograph implements Sellable {
private String descript; // description of this photo
private int price; // price we are setting
private boolean color; // true if photo is in color
public Photograph(String desc, int p, boolean c) { // constructor
descript = desc; price = p; color = ¢; }
public String description() { return descript; }
public int listPrice() { return price; }
public int lowestPrice() { return price/2;}
public boolean isColor() { return color; }
public String toString() { // for printing

return “( descript: " + descript +" SlistPrice: " + price + ", lowestPrice: " + price/2 + ", Color: " + color +")";

}

}
Sellable 4, >14}| 3i=s Photograph &iall
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% Interfaces 3
6)ligall

ARy Cinypaly by 08y Al g lgil e pal,2 Aitiae (LSLed BI Camtlly sy> sLASL widys Ul iayadd @
G g Ml Photograph caiallalis Laaayg Sellable a9 oLy Liad L) Susmy cand alsl3 Ll e el
e orol8 0885 (ol ik i Ll ) 8,Lad axlnd| ey Sellable > 19d1 Gyl (SO 3axllg Sellable 414
o2l Aozl isColor dds,hall A8l e 4l J) 45L=Y0 Photograph cavall cw (o,£Y¥1 e éi an
.Photograph ¢4l e
Sellable sel1=new Sellable(); // ERROR! .4 19l 00 (538 cLaS) Sag W @

.4.(‘.?43.“ oo o a2 Q 43‘3.2.:. =9 4.«}‘3JJ Szl divall e QS\S;«L&.'\! US-Q,Q °
.Polymorphism | §eixs iy Liag Sellable sel1= new Photograph();

cetadly Bl Jal e putly il lgll dal oo Ao Liladl 23T § Bauarll &l yoll (19S5 o
oy (Aidayle 3929 wie ol Jyazmy oo JWllig auyas alua L ] Sl lgll G5l 4o o
chiyas U3 Bamtig el Sl lsll § L sl sgmg aal a3 cialises caiearly § s

Lededoi (o5 (g bloBue &yS 41.?‘231 Sl>lobus i
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% Interfaces 3

gt
Sbgizd String § yaell sy &d) el (o025 (&llg toString sud dols 4is,b e Java G ol are ggims e

s

daladl Aalodl of Loyl daladl clauid! Gylay Gylall s iy Object caivall (rais 539294 toString Aisyhall e
Aot divall laydgs A

O Al Judiad de Jguaml] Lo toString ¢le il oty .overridden ZLE.:)J@ o s (S8 Ja.y oia Loic o

Photograph Pho1 = new Photograph("adam”, 100, true );
System.out.println(Pho1);
0 JSiy toString 4 b ¢le il Uyl oSy @
System.out.println(Pho1. toString());
t JUeS e S (e pall wgllall Jaait overridden LS sale| ois Ol iz @
public String toString() { // for printing
return “( descript: " + descript +" SlistPrice: " + price + ", lowestPrice: " + price/2 + ", Color: " + color +")";

.Object &yl Caiall suslally 8,S13U1 crasss il gicg 5601 el Phol @1feebfc Mo Joniw LnliS ane Jl> §s

2024/2025 2 (8-45—3 &ma yy — &loglall duwia — 5Ll | daalx https://manara.edu.sy/ 18/33


https://manara.edu.sy/

[AY/ Multiple Inheritance in Interfaces 2
8)Li_aJl

AU A 0] By o o« o p2Y1 oda Sl e cLls (,SCas A1 1,891 o 5T Legip o121 Ao gazma ol (o (5K

/** Interface for objects that can be transported. */
public interface Transportable
{

/** weight in grams */

public int weight();

/** whether the object is hazardous */

public boolean isHazardous();
}
L o oS (&I dcguill Camddl S w9 Lt 3ixlly Boxeditem —aimll dyai ol Sy :Transportable 44l
&l b Wl @*Transportable 4> 9llg Sellable &>1gll &I o Boxedltem iiall sw (Jldlg (Lreddy Leojo=s)
Ogeeddl Gainall slayl g Fouine i el dad wuu=d Layaseq
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/** Class for objects that can be sold, packed, and shipped. */

Y

6jliall

LTS

public class Boxedltem implements Sellable, Transportable

{ private String descript;
private int price;
private int weight;
private boolean haz;
private int height;
private int width=0;

private int depth=1;

// description of this item
// list price in cents

// weight in grams

// true if object is hazardous
// box height in centimeters
// box width in centimeters

// box depth in centimeters

public Boxedltem( String desc,int p, int w, boolean h)

{descript=desc; price=p; weight=w; haz=h;} //Constructor

public String description()
public int listPrice()

public int lowestPrice()
public int weight()

public boolean isHazardous()

public int insuredValue()

{ return descript; }
{ return price; }

{ return price/2;}
{ return weight; }
{ return haz; }

{ return price*2;}

Boxedltem implements Sellable,

Transportable

2024/2025 2 5-4a—3 dzmays — duiloglall dwin — Byl dnal>
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EAV Boxedltem implements Sellable, Transportable

deola and main()
6jliall
public void setBox(int h, int w, int d) s ety
{ height=h; width=w; depth=d; } // end setBox
public String toString() { // for printing Boxedltem

return "descript: " + descript +" SlistPrice: " + price +", lowestPrice: " + price/2 +"\n weight: " + weight +", isHazardous: " + haz +",
insuredValue: " + price*2 + " \n height: " + height +", width: " + width +", depth: " + depth +")"; } //end toString in Boxedltem
public static void main( String args[] )
{  Photograph Pho1=new Photograph("adam", 100, true );

System.out.println(Pho1);

System.out.println();System.out.print/n();

Boxedltem box1 = new Boxedltem("adam", 100,10, true );

Sellable boxi1= new Boxedltem("adamm", 1090,100, true );

System.out.println(boxi1);

box1= (Boxedltem)boxi1; //Down Casting box1 referents of class Boxedltem , boxi1 referents interphase Sellable

System.out.println("/n/n");.System.out.printin(box1);

box1.setBox(3, 5, 7); System.out.print/n(“\n\n");
System.out.println(box1.toString());

}// end maim
—// endclass-Boxedltem
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Ill 'I:F * * *
[AW Multlple Inheritance in Interfaces 1

6jliall

o JS B e Bouzll Gpladl b g3 o g Bodaie Gl chige iy Ledis @

Bl dmy Jiolods Ly Lgaamy (e Wgiaia « Sl loll clomd syl ccdino syal § Bouaie Slly apuzil o
-Gladl JULI § LS implements & Liall

e Lo Ot 51 &35 Lol (o3l ol , 250 Al byl 3l (S cocimall Jlie J] Bagally o

public interface Insurableltem extends Transportable, Sellable
{ /** Returns insured Value in cents */

publicintinsuredValue();

}
&>l Aayb cagnasy Sellable  aalgdl &l b acTransportable  4>1gdl &l b dalgll sda zess o

insuredValue()
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[A Multiple Inheritance in Interfaces 2
8)li_all
Ldei=i Boxedltem2 Caiyall cdyai o Lt Sy A 193l s Jia o) @
public class Boxedltem2 implements Insurableltem { /*... same code as class Boxedltem */ }
4, Lud!) Aeuddl § 4yl | colS Ll cne § aybas | cowd insuredValue dasylatl o Jas¥ (il sda 3o
g ekl (a1l (e Gyladl JS ldSy Insurableltem )¢l 4> lgdl (i ddyas LY (Boxedltem aiall

tudedo o] ae Sl loll c¥mia aluiinl o Y] Baume @5l b sl e (o281 ale,] clea ol L s o

Jib yudll 46ia) o oSl cemy ExplicitCasting of DowenCasting ol Narrowing gl Jogoms i
o yodd) o g
¥l yudll agdi true colS 1308 dualaie daud wemng instanceof S pise gl &slie Jule uagn
(object) instanceof (type)
(RTTI) run — time type identificationy <3,a3
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% Multiple Inheritance in Interfaces 3
deola
0)liaJl
//Java program to demonstrate Upcastingfggmbbwncasting Parent class
class Parent {String name;// A method which prints the signature of the parent class
void method () {System.out.println("Method from Parent"),;}
} // Child class

class Child extends Parent {int id;//Overriding the parent method to print the child class
@Override

void method ()

{System.out.println("Method from Child"),;} }

// Demo class to see the difference between upcasting and downcasting

public class GFG {public static void main(String[] args)

{ Parent p = new Child(); p.name = "GeeksforGeeks"; /* Upcasting */

System.out.println (p.name) ; /*Printing the parent class name */
/* parent class method is overridden method hence this will be executed */

p.method () ;

// Trying to Downcasting Implicitly Child ¢ = new Parent(); - > compile time error Downcasting Explicitly

Child ¢ = (Child)p; c.id = 1; System.out.println(c.name),; System.out.println(c.id);,
c.method () ; }

} // end class parent
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[A'“ Multiple Inheritance in Interfaces 4

6jliall

Person 4>Igll EqualTo a4 ylall of . JW el aadll § LirdIPerson &>lgll e lispio Ll opdy o
L) Person & lgdl (du ciino g (0 sk 5y O Sag « JLbig Person ggidl cpa Tus s Telyl Jss

public interface Person {

public boolean equalTo (Person other); // is this the same person?
public String getName(); //get this person's name
public int getAge(); /* get this person's age */ }

1S I A9 e pdiy Lauic @
Ayl A il § gl (Sl Lo lie 0985 a4 ) § didall Gylatl Lags -

bwgdl ol equalTo das,hall o445 .Person 42lsll G Student lao JWl gmadl aladll § (oo
d! (&>14d1) Person ool (s 3eias Jugomis pgdsg Student gl (0 Lyl ga (Person goidl (e dic 7 p4all)
Al sda § 4> goun Syl ddos O) o Jigoi cdbaily (aiall) Student laodl
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[A Multiple Inheritance in Interfaces 5

6)jliaJl
public class Student implements Person {
String id; String name; int age; // simple constructor

public Student (String i, String n, int a){id=i; name=n; age=a;}

// protected int studyHours() {return age/2;}

public String getID () {return id;} //1D of the student
public String getName(){return name;} //Person interface
publicint getAge() {return age;} // Person interface
public boolean equalTo (Person other) { //Person interface cast Person to Student

Student otherStudent = (Student) other; return (id.equals (otherStudent.getlD())); }

public String toString(){ return "Student(ID: " +id +", Name: " + name +", Age: " + age + ", studyHours " +
(double)age/2 + ")";

} // end toString
} // end class Student Student aiall clio
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[A Multiple Inheritance in Interfaces 6

6jliall

Lolpe ausiun lgdas of @amn of lude oy cequalTo disyhall ¢l § 4 led g 30) (ol 43N cduaa
Jig=i ole g NP VS (IR IeY &‘3.3? e o2leel o Wyl elya] Jolxs o Student gl (pe
Jddw equalTo dds,bll 9 Lla¥

G o0 ale &‘3.31 LS W s Slio! blal Jl alely blail oo Gabias Siges el ya| e 8yudll o
pgdi oS (JUI aladll § cno Luist agds (Gl poliadl Jeo Lis Gilnl A8 fresats (A Sldaall
Sy dglony remove  Adsshall agds (Person d>lgll s (I o2l e L1951 Oy Mxe by
ausmiud Leld findOther &asyall § LSy dagge 0 13] conmll z3ll cdimiy ulaell Sbigizms crasd

Uiy aledll equalTo skl

2024/2025 2 (8-45—3 &ma yy — &loglall duwia — 5Ll | daalx https://manara.edu.sy/ 27/33


https://manara.edu.sy/

[

6)jliaJl

Multiple Inheritance in Interfaces 7

public class PersonPairDirectory {
// ... instance variables would go here ...
public PersonPairDirectory()
{ /*default constructor goes here */ }
public void insert (Person person, Person other)
{ /*insert code goes here */ }
public Person findOther (Person person)
{return null; } //stub for find
public void remove (Person person, Person other)
{ /*remove code goes here */ }
}// end class PersonPairDirectory

o e Jlie
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oolma alemy) ol o Byglmia T.?lg}i Jies @I Student o2l s2¥ e G‘i}i-.' .myDirectory sleel| B Ll o4dy (oY
(ol ga9) les pleall Joloms Ol Ses Student ¢9dl (s smart_one oyl

Student cute_one =myDirectory.findOther (smart_one); // wrong!

O9- Bead Jagmmi alidll Jgloms Ll (o Lia aCadI"explicit-cast-required”  £uy dezys Uas curuy Gludl ¥l o
cute_one Je=ill ol > Lg Person &9.2.” (oo (R findOther 2\.5.;,]4." cpo Balall el o ¢ aes NI Jogomi Jolaa
Jogomi Ao e|.\.éd..w| e ‘J\JJLQ Person. 4|gJl G digo 9a9 Student Y| &9.2.11 (o g2 dd| Lasbiw] o L*;s.ll

: b LS Student laoidl J) Person laoidl Jogoeid dmspio

Student cute_one=(Student)myDirectory. findOther(smart_one);

oeSlie Ll Ul s JSCéy Jead Student Jaoid! J) findOther 44syhall (e 3alaliPerson gl (e dasdll Jogos O
Blal aila ol 9SS o3 Sy <Lages Student. goidl (pe Lo & dai> Lidasy myDirectory.findOther J cleuiu¥! & e
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A goun A& dlos (£ Sellable pho=new Sellable (); // wrong! LE.sL.w L,S3leSe
Adigo g95 b Al ks Aol el didily p gy (51 g ) O A o) (ol il (Say @
. pho2, phol Lea (reas po (upiie (oo el 03 ¢ JULT 598 G
.Boxedltem 55 J| pho2 siis pdugPhotograph (55 | phol sl sl ada e

Aol &l 59 ey 9yad Al 9 A8 Lid) oy ¢« A lg divo daiy Leic @
Sellable pho1=new Photograph ();
Sellable pho2=new Boxedltem ();

Addoel| dea gl cpaud 4l ALl | G katl S plaii phol. ;S35 s e

Je photl.isColor(); Jis Ly 4lsll 2oy auial Lole Ciypall qis o) dearloll Bandl Chgall ags 2dyall Gylall o
Ayl Aoy dd) Lol § Byai o (@I Gplall oy o 51de £95 (00 IS o adag 95 (e a2 pe slid
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il s Jgdos e 2 lsdl gotas oof Sy @
final and static Lgl e 2 !g]! & Jedxdl pra an Jolaill oy -

L W AaB g5 oy LD S Al s LY o

public interface Doable

{
int FIELD1 =1, FIELD2 =2;

(Method headers...)

final and static LU olsle Olemio Olndio Lea FIELD2 g FIELDT 4> lgdloda g

Slpdidl sl J) Jguo gl 3o Led i lgdl ol ddiy caie g e
Jdidl cdg S J).ag}' Leicg const uiqa‘j." e.\.z‘i..uq ddyUall 8 an il da sl 49 ya0 s s sMa
final a sy
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Ao pall S gl o ol Ciseis 44 ya, Sa)alf'm&‘ alasiwd generics framework &loeadd| Juos Hlb| e
deaidl ey @ LS Tauze zoas Ll g dea Ul ooy § Ay §45 9o generictype (pgoall ggill e
formal type parameters a.JSCAJ| &‘339‘ O3 DALl (e degazme UV divall Caoyal Sleseadd] Jue o) L medy
rax) angle brackets 4,9/; w/ﬁf,a.l.’a“u«.? cdigall A5 cYemil/ | .éLdf.l:v).;«“./ Mo ¢ poSeiud O orSeas M
e 93 bl Joi o RSB O oySeas Do a2y Hpae éi ol o oLl Ao AL DLlai¥ o3 ool LS daild
e
tale Laigo (o SIS cLATY daladl dapall e

BaseType <Type> obj = new BaseType <Type>() // To create an instance (obj Jof generic class BaseType

Note: <Type> is classType as (Integer, Character, Class defined by User, ...) not primitive type as (int, double, char, ...) ... etc.

lest<int> obj:new Test<int>(20); // compile-time error, that can be resolved using type wrappers to encapsulate a primitive type.

Arrcy/[I$[<lh[[]> a :newArrcy/Lisz‘O(),’ //primitive type arrays can be passed to the type parameter because arrays are reference types.
zlally douall ily’i o) &us pairs(key, value) doud—7 Lids Lo 193] Oy ) Pair caiall JUWl (ol aladll (o o
String-Integer 793 Jol o Jo¥l ccaiall lia o cndin cLaSL main das,hall agds . Jlgddl de KoV SlAalsLdl 8ouxse

3
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public class Pair<K, V> { K key; V value; // Generic class
public void set(K k, V v){key=k; value=v;} // Generic method
public K getKey() { return key; } // Generic method
public V getValue() { return value; } // The common type parameters are : T:Type, E: Element, K: Key, N: Number, V: Value

public String toString() { return "[" + getKey() +", " + getValue() +"]"; }

public static void main (String[] args)

{ Pair<String, Integer> pairl=new Pair<String, Integer>();
pairl.set(new String("height"), new Integer(36)); System.outprintin(pair1);
Pair<Student, Double> pair2=new Pair<Student, Double>();
pair2.set(new Student("A5976","Sue",19),new Double(29.5)); System.outprintln(pair2);
//System.out.println("\n\n"+pair2.equals(pairi));
Pair<Student, Double> pair3=new Pair<Student, Double>();

pair3.set(new Student("A5976","Sue",19),new Double(29.5)); [height, 36]

System.out.println(“\n"+) pair2.key.equalTo(pair3.key), [Student(ID: A5976, Name: Sue, Age: 19, studyHours 9.5), 29.5]
}// end main
} // class Pair A2
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:Generics Type L/ i«

F o Lﬁi ) Lol el g Busslg 85w ?4.@.?‘33? Mgi i LS LuSa ta Sl ’P‘..\.éﬁi-w‘ dale | Ak

36801 el 3320 Law (RTE Juddddl (oo Yoy compiler acoz=ll LT cUasd SLAIST dolall rall e 1p il dadle
SUled! slaful wie msall goidl Jigas | daldl (AL Lo (Lalal Jsgomill oo il by spoidl (Jigot] 4ol Y

29501 muay (Amisly ced Ly S bledl JSLea oo Baguadl tbﬁ" Jaxg &\335” doded IMS 0 sl g 59ST) 8648 U g
leally 8el,all 9 s

Ao ) Slawylow 52148 539 Lo Adlideo &‘3.31;;: Joad Sleadyl g dudis daladl aall =G rdeladl Sileoiy| g

:Generics Type wgc

naid | e Gasa(? extends, ? super) ayudl 8,od epalin pid Jio 29I J) 100dnd dolall &bﬁ’\ agal & Sy tbedad]|
i LT (S ) Aaladl ¢ (931 g las A LYl 48U nny (29045 U8 ¢ 9| e cocud e lo¥ ] A4ISS

Double silnteger Jic caclaill &ilid alasiw) cdbaiy Los can L] &\3.37 2o Jadd dalall &‘533’\ Jani i oY &‘9.’3‘ O pls
Aol A8l Ro-JY-TIRE] é‘.ﬁ\.’j @3&” t‘yw

(Jea i) LSl g oidl Slaglan y895 anad ilas (Aaladl ¢ 16381 ae olSad¥l alideiu] 20l8a] (sue (0 § 9l s dom 3 guma (oS
declare static fields gf cilolall i3 #1559 o Silbgdian o LA (e 3,ua] poe Jie Leolosminl 4SS e s9udll (any 139l
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s 26 adodl Lla¥) Jigoedl
String str =%"200"; 1nt num=Integer.Int(str);
System.out.println (num+num); // 400
int num=100; String strNum=String.valueOf (num);

System.out.println (strNum+9); // 1009
int num=100; System.out.println(“conca=" + strNum + 9);//conca= 1009

BoxedItem boxl = new Boxedltem('"adam”, 100,10, true );
Sellable boxil= new BoxedItem('"adamm”, 1090,100, true );
System.out.println (boxil) ;

boxl= (BoxedItem)boxil;// Down Casting
System.out.println("/n/n") ;System.out.println (boxl) ;
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9ytall
Az padl E gl (oo dydad | i Ayl B el Lolas¥ | alusein generics framework cilecsatdl Jos o) 3@
deaidl e 3 LS Tama roas Ll g dea Ul (03 § By §95 90 generic type ogeall goill e
formal type 4dadl gle¥l ol lihldl o degame WYL Ginall Ciiyal Slareadd] Joe Hlo) LWz o
w/ﬁiﬁM:M s/ oYemid] | o .ELdf.I:r).,a«“.’«Jl.ﬁ\ Jrw e cpusiud O oySeas &I parameters
WES B ol oS o e éi ol o oLl e ML) blas¥ )3 el LIL daild az! angle brackets Lol
tale aio (o LIS s LadY dladl dapall e L ISCE Jaas 93 falyly Jo1 o
BaseType <Type>obj = new BaseType <Type>() ,// To create an instance (obj )of generic class BaseType

Note: <Type> is classType as (Integer, Double, Character, ... ) not primitive type as (int, double, char, ...) ... etc.
pudmiug caiiall lda e (oye ¢ Ldd) ol W p gl o) oS Ladie caljialyLd! sda o Aye uB Caiye Lpd (IS 13 e
Aadiud | Addsed! Bolas¥l ) 8,La ddad blasl ol ol fial,b
zLally &ogall ¢ 193l o) Eu ckey-value pairs zLiia-tod Lalg3l (s gl Pair caiall JW) zmapdl akaill cpg o
String-Integer 79} Jol o Jo¥l caiall 1ia o cdie ¢Ladk main ddsshall agas . gl deK 9V ol el )ldl souxs
.:Student-Double ity
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6)liaJl

i

ezl Slasye ae Al ol delly el 5l gl olas e i 3.9

L Lad) e Lpomys Doglased! o e Alany ila gms L) 4.14

Ssbiled! Jtard JEEYI ol Bsgbiagd) JEEY 19 e datud | ooy 5.10

4 gdie Cilagnyg 78 g8 sy Bleall JIEY g ol oY1 6.13

ol 98YL igsloetl JSAT! ey ol 98 s 7.13

ENELC (- I ES SO PR PINCA LS [N RES 8.18

WUl Slaglae 485 Slisalll aluiiwl jpally paill (oys 9.8

JICEY gL a9l gy s JICAY T suad alidetusly poss ! 10.8

&l dzflang dus gyl piseiud | o ly SligSe alibeiw! i a2 lgll arugs 14.17
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deola
0)lioaJl
deaguy pbdriun Slealy eldd] e Juelud gd!ldmaat o Jeaadl dejavaxswing deje Geiss )
GUIs
Sl sl ooy melidl ausiue b (o Sliledl JLoo] deeguydl pusmiad| 4y SligSe Jud b
.?J-”L'LM.U

static. zalis]OptionPane aiuall i showlnputDialog() 9 showMessageDialog() 4
(leds ol 5ySie S Aetimiud | aldl malill sda Jie sus Lo Gl v/
g adsylall gy () Aadiy B grio gk Ad puol pluiiwls Bole Lajlesiw! oy v/
1‘;‘3 LS c‘:;}..-wﬁ C;&LQ GUQ.-ij‘j
ClassName.methodName( arguments )
static method alasiwd JOptionPane —aiuall (e 0518 ¢ LddL 0ds o 2lf lasy v
showMessageDialog()
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javax.swing 4ejl! (e JOptionPane —aiall e showMessageDialog() zd! )

JU ALl JSad! o
cdlaiyg 3I3L (opall Hlg> atpe oymshowMessageDialog(argl.arg2) b
cra s

ZGlS 3] ledl e adg O wpasmi deava Fudei welu arg JoI =
AL g éjb.‘z." B o2 M cnull ng‘ dda gl

gl e § L ye 31l String dlwdud! g2 arg2 Sl lagwgdl =

o | A Ulet| 399 as Lo B8l o las g =
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J2¥1 5lg> asye JOptionPane ciiall (e showlnputDialog() zed! (o

dd o JBof pidiuel] Sy Eu text field paidl Jamy dyay Ja> § oY) pase e goim

LS I ¥l Glgie e ggizms String il azy layl agds showlnputDialog() zd!

«BgpmS Lae pay plB¥l fog padll i § puseiwd

Ol crolall Aoyl de Fsckey zlide e ladis o Hlaxdl aape § Cancel (L] 55 e Lniadl @313

Jisa¥1 Jalss e ¥l null gonys 2 lal

2okl Joy LS (String format() 5 09 a3 liwde ai oa3 showMessageDialog() zed! psds
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// Fig. 3.17: Dialog1l.java
// Printing multiple lines in dialog box.

import javax.swing.JOptionPane; // import class JOptionPane

public class Dialogl
{

public static void main( String args|[] )

{ , A

Message LX)

// display a dialog with the message 6

10 JOptionPane.showMessageDialog( null,
"Welcome\nto\nJava" ); (o]

OocoNOOTUBL Pw N B

Welcome
to
Java

11 }// end main
12 }// end class Dialogl
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0)liaJl
1 //Fig.3.18: NameDialog.java
2 // Basic input with a dialog box.
3 import javax.swing.JOptionPane;
4  public class NameDialog
> { Displays an input Dialog
6 public static void main( String argsl[] ) t0 obtain data from user
7 {
8 // prompt user to enter name /
9 String name = JOptionPane.showlnputDialog( "What is your name?" );
10 // create the message
11 String message = String.format( "Welcome, %s, to Java Programming!"”, name );

12 // display the message to welcome the user by name
13 JOptionPane.showMessageDialog( null, message );
Creates a formatted String

14 }// end main es _
) containing the user entered in the
15 }//end class NameDialog user entered in the input dialog
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| Input @H | Message @

Whatis your name?
Paul Welcome, Paul, to Java Programming!
au

Fig. 3.18 | Obtaining user input from a dialog. (Part 2 of 2.)

dl dbgms ey (aiS Jolaew sue J5ull Q8 13] dpas dluduw a0 t")g showlnputDialog() 4 atl o¥ flas
Anbusd| Sldeadl § Lolaseind sue

92 args1 lawgll Cu> (package java.lang) djxtl o Integer iiall cwinteger.parselnt(args1) 4a k!
Jint oo suas doall 2539 Lo 130 Jied dudw
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s Laybgs adl ilgn¥l e 8yt quall Ida 3 Graphics Java Lalel § cleges | Jo¥1 @l b
el aals e opolidly e, Lol

eudll lia & (Graphical User Interface . GUI) dwguydl ausiudl silzly S sl b
Lelady dmapdly 4,301
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Dialog Boxes % 3.10 GUI &Graphics

Dhsall ey e ae Al il jaidl s Rl ;) gall Cilay je alasiud 3.9
AL e a5 Joshaall (i je ddagus Dile sasy £ L) 4.14

bl Jaiadl Y alasiin 4 slzapd) JISEY) g kil au 5.10
Al g e gus g 3 ol anay slaal) JIKIY 5 ol 51Y) 6.13

BEE MR EPY NPWE TR W 7.13

CAElSS JISEY) o A3 e gyl ae IS alasin 8.18

Aall Cila slaa b g8 ltialall alasinly ) sall § (aill (e 9.8

Cradl) JISEY) e 4l A ol 3paad 1 JISEY) aad aladiuly an )l 10.8

Calaal) dallea 5 4e gus Hl adiivuall dgal s S aladin) dgal ol a5 14.17
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Java's Coordinate System dool s . . .
i o Creating Simple Drawings
Aaladl e bladl wyuzmid scheme lakis oo 3jlicfava § obdluasyl allas v/
(0.0) Lt oM L n gyl aciseiund | Al BISL oo slatdl Auglall duglyll v/
Slu>|)y-coordinate ilaslg(horizontal coordinate 48¥1 Jlas¥l) x-coordinate (o ildlas¥l 795 9SS v

.(vertical coordinate g,

v | ‘ZJ‘ JL«-&{.{‘ o e il 0y g gé_jfm ad9l! g2 x %,Sku!' (0.0) — +X R
Jawl JI Lol oo dde il 0y g ) ol 289l gay Jlus]e
AL e Slagun | (o0 OIS0 ) ldlusdl adde
Al Sldlusyl Sy semll casasg « 4 Sldlusyl IS x ezl ciyay

hE A ®(x,y
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oyl Aald § old A8 Bug yiuol ga g "5yguall e
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javax .swing. g java.awt leag aismivd | dgalg dzmapd (niid aosmiud

awt (Abstract Window s 438k 3 839290 Blino¥| IS cil€ 800 Jo¥ aieiud | Silgaly dma s Llad| 4] ot

Slgalyelio  adis (Pg lgdle mabindl Jeadd o (M Laid) cows Lolali malipdl Slsluel bagny 445 &1 g Toolkit)

Byteieg A9 Ame pdeiue Slgalg eliv § lads guams ¥ Sy cdlaruy pddeiuw

daasll ligSll gl light components weight o “dyc g swing 48 (p 8:LaSy jad AS| dajoms awt daj> Jlolal @5 -
heavy components 8 a3 @J\g awt Sl Jadddl dnie gl:- slaie ¥l O9a e LBl L&SI gL:. Aol LY
Sl Laie ae Jolatig deiad g alat]l oligsd| weight

s Blio! (e divo JSp.M Jod ) dd, Ll 4l ol swing 4oy Alivslg awt daj> Slol @.p.n.ﬁ‘ Jol oy -

. swing
Lol g &l gl aloziul e el Lindl o yia5 GUI Application Program Interface JI w39 Pl diyly -
Interfaces. &lga1gdlg
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~B5 M border sgug titel bar (lgic Loy i ylsl 3480 JS9 £ST of frame window s 8480 pudmiud (pgy meli JS
toamig javax.swing dejxtl (e JFream caiall ausiug ;Y|

JFrame appli = new JFrame(“First”); BS99 JFream (o (5IS cLAd) -1
appli.setSize(300, 300); . setSize dds,ball o ¥l wlie dyuses -2
appli.add( panel); SN ) d pan ik y3g dnpazes @il ol eyl AL -3

false £ Lol 48] Loy window manager 88L1 (o 56 yuoe Jazxt show ddsyhall ausiwd gy sl Jax -4
appli.setVisible( true );
4S5 T Seag ddladl e yalls oY1y Joay meliadl Jhay oSJ9 main Jduais iy sbo¥! 5L o mebill dudis wie -5
o Do g Sy melipdl Jlay digiall oy ol o0 SN Ggdyl e banlly sUoY 5080 ML) wicg ¢ ... 9 dase> iy
&5 e main Ll $655 O cem Gy System.exit(0) afadeiw] com melidl cLe Jol oy ¥l clais| Ggu
é Sl Lgayl e posiwd | Jadiay dic melipdl cl:l (2 Al iy Ljﬁ @y By Azl 58LTI yoeds (Rg By AU e
appli.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE); : @‘.'J.‘ e‘.\'x‘@‘ ddsyls Jewl s Liag olgindl sy i
B ALl 3Me| e 48Ls) malipdl s L Jol o 3l gayl e yadl &us dtlas o
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1 // Fig. 4.18: DrawPanel.java
2 // Using drawLine to connect the corners of a panel.
3 import java.awt.Graphics; Import the classes Graphics and
4 import javax.swing.JPanel; JPanel for use in this source code file.
5 : : —
6 public class DrawPanel extends JPanel « DrawPane| s e i
7 1 capabilities of class JPanel
8 // draws an X from the corners of the panel ~intComoonent st be displaved as
9 public void paintComponent( Graphics g ) = P P piay
10 { shown here
11 // call paintComponent to ensure the panel displays correctly 5 "

: This should be the first statement
12 R BoM ORI - in method paintComponent
13
14 int width = getWidth(); // total width Determines the width and height of the

. . . . - ‘_‘_'——._____

15 int height = getHeight(); // total height DrawPanel with inherited methods
16
17 // draw a 1line from the upper-left to the Tower-right Draws a line from the top-left to the
18 g.drawline( 0, 0, width, height ); = bottom-right of the DrawPane]
19
20 // draw a line from the lower-left to the upper-right Draws a line from the bottormn-left to
z] g.drawLine( 0, height, width, 0 ); = the top-right of the DrawPanel
22 } // end method paintComponent

23} // end class Drawpanel Deitel & Deitel (C) 2010 Pearson Education, Inc. All rights reserved.

Fig. 4.1T8 | Using drawLine to connect the corners of a panel.
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I // Fig. 4.19: DrawPanelTest.java

§ {r{] /32211'23;;02\«4:;) d;;ﬂ;zna‘DrawPaneL Imports class JFrame for use in this

4 P J : 9- . source code file

5 public class DrawPanelTest

6 {

7 public static void main( String[] args )

8 {

9 // create a panel that contains our drawing

10 DrawPanel panel = new DrawPanel();

11

R = iR R

2 PP = il = DrawPane will be displayed

15 // set the frame to exit when it is closed Terminat foat
16 application.setDefaultCloseOperation( JFrame.EXIT_ON_CLOSE ); «—— erminate application
17 when window closes
18 application.add( panel ); // add the panel to the frame Attach the DrawPane]
19 application.setSize( 250, 250 ); // set the size of the frame N t theJFram:.aw ane
20 application.setVisible( true ); // make the frame visible \

21 } // end main Sets the size of the
22 } // end class DrawPanelTest JFrame
Fig. 4.19 | Creating JFrame to display DrawPanel. (Part | of 2.) N[ Displays the 3Frame

on the screen
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&jliaJ _I
E2 E=N IOl (CXY E3E=E(EOR TX2

Fig. 4.19 | Creating JFrame to display DrawPanel. (Part 2 of 2.)

Deitel & Deitel (C) 2010 Pearson Education, Inc. All rights reserved.
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ava’s Coordinate System " . . .
/ 24 ﬁ Creating Simple Drawings
Adbladl e JSCaY 1 paid! gy dalize B,b o3 My «(java.awt) dsy=dl (s class Graphicse
Lele papdl Sy A luwe 355 My (javaxswing) dejzdl (e JPanel caiall e

public class DrawPanel extends JPanel
A &ly JPanel (o (ume $95 gaDrawPanel aiall Ol JI 8,La el I extends
SLLd) cadlaedl cLine¥l DrawPanel dyasd! Ldige Lpd Tug G &1 5ol A8May (owd Lo i extends ALt | Aol fo
.Jpanel 48 o (ot
.paintComponent 4d,b Leud .DrawPanel <13 § Loy JPanel d>gd JSo
public void Lge msmaidl iz g paintComponent() z¢d| DrawPanel. goye Jf Lpd zlizms 800 JS § LSLAL allaidl goline
P (i.\.‘»lj Meazes Ldoms) LS Loaice Lpd Jo¥1 8,Leatlg Lislalias alaid) mous ol cells LM paintComponent(Graphics g)
.super.paintComponent(g);
580 Aol Lpe 48T oF Ladadd o Lot g cailidl (e 350 Jo¥ JPanel (ope iy Lodie dasykall sia Lol oy @
Led pas (S 8I8LT) e pudd o Louticy Ablad! Lo ey
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jjfi‘j[ Creating Simple Drawings

Jledl e JPanel ¢ lasslg (o ye g laxyls JPanel aiall (e getHeight g getWidth e L pgds e

Lea cnidacwy y3 19 ¢ Busle Wil wladl dhds e and y 9 x Sldlas] Lea cnidl Jof celawg EJi z bixs drawline eyl ddsyls o
bty Bladl galads gy Uas poyig 651 ALl Alads Ll

.placeitin awindow 843U § ao 93 « AkLidl Ae DrawPanel gyl a9l oyl e

JFrame. &8 (po (418 2o 880 £ LaS| oy @

o Linie gedatdl elg| cemy 4l J) pdio JFrame EXIT_ON_CLOSE  dlarwgl! a« JFrame setDefaultCloseOperation cglul o
EREH{PWE I

. JFrame Hlbl (,3IGUI &35k éi) ol DrawPanel (3L8,L JFrame : method add pgds e

Jledl e JFrame g Lasylg oy (MieS (niedas JFrame (pe method setSize Js e

JFrame HL¥ | true Jogwgd! a« JFrame (ye method setVisible (o yaje

.Liess DrawPanel ; 4olidl paintComponent 4dsyb cleuiwl iy JFrame ope iy bosic
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Drawing Rectangles, Ovals GUI and Graphics

Okl Jiasg ¢ Judaiuwed Loglall &yluad! g3l y 9 x aldlus] oS! ol Jias .ellassg aoyl drawRect geid! cllazy o
Aelasylg Jubaiwd | (o0 LI
bl wadly Golbiay JSb alsluy aang bl Jidaiud ! (oo (o9 Judaiuns oLadls pgdy . adld aladll puuys malipdl @
ETT)> { QU PES [ SPES PPN
.drawRect 43l Jie a1 elaswgd| i drawOval ciglus] cullaz, o
3 o Y1 o9l e Alte 2l Chlyoms ulai e unyd Stie

g.drawRoundRect(200,150,60,50, 15,15);

g fillRoundRect(290,150,60,50,30,40);

%N cpo F ¢ paidl e dude e cud \n alasiw! elde cmy JOptionPane 3 e
pi gucesadl poill piie § Amdidl O3dm9 mazmio due ] anseiwdl Lds- o M Adad! Jsgz=id parselnt geie pddeiug
.OJLQ'}‘
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(topLeftX,topLeftY)
(xStart,yStart) i) .
i [T
xxa“\xxx height (xBaseline,yBaseline)
(xEnd, yEnd) - . >
width
drawLine() drawRect() drawString()
(topLeftX,toplLeftY) (topLeftX,topLeftY) (topLeftX,topLeftY)
o archngle <. -
el L= L . el
g Lﬁ_startnng;ﬁi height g
width width
drawOval() drawArc() drawRoundRect()
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Ovals ey

1 // Fig. 5.26: Shapes.java

2 // Demonstrates drawing different shapes.
3 import java.awt.Graphics;

4 import javax.swing.JPanel;

5

6 public class Shapes extends JPanel

7

8 private int choice; // user's choice of which shape to draw
Ei
10 // constructor sets the user's choice
1 public Shapes( int userChoice )
12 {
13 choice = userChoice;
14 } // end Shapes constructor
15

Fig. 5.26 | Drawing a cascade of shapes based on the user’s choice. (Part | of 2.)
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16 // draws a cascade of shapes starting from the top-left corner

17 public void paintComponent( Graphics g )

18 {

19 super.paintComponent( g );

20

21 for ( int i = 0; 1 < 10; i++ )

22 {

23 // pick the shape based on the user's choice

24 switch ( choice )

25 { Draws a rectangle starting at the x-y
26 case 1: // draw rectangles coordinates specified as the first two
27 g.drawRect( 10 + i * 10, 10 + i * 10, - arguments with the width and height
28 50 + i * 10, 50 + i * 10 ); specified by the last two arguments
29 break;

30 case 2: // draw ovals Draws an oval in the bounding

31 g.drawOval(C 10 + 1 * 10, 10 + i * 10, rectangle starting at the x-y

32 50 + 1 * 10, 50 + 1 * 10 J; coordinates specified as the first two
33 break; arguments with the width and height
34 } // end switch specified by the last two arguments
35 Yy // end for

36 }y // end method paintComponent

37 } // end class Shapes
Fig. 5.26 | Drawing a cascade of shapes based on the user’s choice. (Part 2 of 2.)
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1 // Fig. 5.27: ShapesTest.java

2 // Test application that displays class Shapes.

3 import javax.swing.JFrame;

4 import javax.swing.JOptionPane;

5

6 public class ShapesTest

7 {

8 public static void main( String[] args )

9 {

10 // obtain user's choice

[ | String input = JOptionPane.showInputDialog(
12 "Enter 1 to draw rectangles\n" +

13 "Enter 2 to draw ovals" );

14

15 int choice = Integer.parseInt( input ); // convert input to int
16

17 // create the panel with the user's 1input
18 Shapes panel = new Shapes( choice );

19
20 JFrame application = new JFrame(); // creates a new JFrame
21

Fig. 5.27 | Obtaining user input and creating a JFrame to display Shapes. (Part |
of 3.)
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22 application.setDefaul tCloseOperation( JFrame.EXIT_ON_CLOSE );
23 application.add( panel ); // add the panel to the frame
24 application.setSize( 300, 300 ); // set the desired size
25 application.setVisible( true ); // show the frame
26 } // end main
27 }y // end class ShapesTest
Input == | oo e |
Enter 1 to draw rectangles
0 Enter 2 to draw ovals
K |
[ Ok &L Cancel J

Fig. 5.27 | Obtaining user input and creating a JFrame to display Shapes. (Part 2
of 3.)
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Input eS| [ 5]

Enter 1 to draw rectangles
Enter 2 to draw ovals

2

[ OKD\J [ Cancel J

F=nEcn

Fig. 5.27 | Obtaining user input and creating a JFrame to display Shapes. (Part 3
of 3.)
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Java's Coordinate System

// Fig. 5.28: ShapesTest.java
// Obtaining user input and creating a JFrame to display Shapes.
import javax.swing.JFrame; //handle the display
import javax.swing.JOptionPane;
public class ShapesTest
{ public static void main(String[] args)
{
// obtain user's choice
String input = JOptionPane.showInputDialog(
"Enter 1 to draw rectangles " +

"Enter 2 to draw ovals");

int choice = Integer.parselnt(input); // convert input to int

GUI and Graphics

Drawing Rectangles, Ovals
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// create the panel with the user's input

Shapes panel = new Shapes(choice);
JFrame application = new JFrame(); // creates a new JFrame

application.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
application.add(panel);

application.setSize(300, 300);

application.setVisible(true);

}
}// end class ShapesTest

2024/2023 (233 dzay — Asilaglas duwoia - 5Ll dasl> https://manara.edu.sy/
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/ Fig. 5.26 A: Shapes.java e
// Demonstrates drawing different shapes.
import java.awt.Graphics;
import javax.swing.JPanel;
public class Shapes0 extends JPanel
{ private int choice; // user's choice of which shape to draw
// constructor sets the user's choice
public ShapesO( int userChoice )
{ choice = userChoice; } // end Shapes constructor

// draws a cascade of shapes starting from the top left corner
public void paintComponent( Graphics g )
{ super .paintComponent( g ) ;

for ( int 1 = 0; 1 <= 10; i++ )

{
I // pick the shape based on the user's choice

Shapes ] p -
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switch ( choice ) 2 it
{case 1: // draw rectangles
g.drawRect( 10+i*10,104+i1*10,50+i*10, 50 + 1 * 10 ), break;
case 2: // draw ovals
if (1i%4==0)g.£fil110val (10+1*10, 10+i*10, 50 + 1 * 10, 50 + i * 10 );
else
g.drawOval( 10+i*10, 10+i*10, 50+i*10, 50 + i * 10 ); break;
case 3: //draw line fig4.20a Lines fanning from a corner. P138

g.drawLine( 10, 10,260 - 1 * 25, 10 + i * 25),; break;

case 4: //draw line fig4.20b Lines fanning from a corner.P138 9th
g.drawLine( 10 , 10, 260 - i * 25, 10 + i * 25);
g.drawLine( 260, 260,260 - i * 25, 10 + i * 25);
g.drawLine( 10, 260, 10 + i * 25, 10 + i * 25);
g.drawlLine( 260, 10, 10 + 1 * 25, 10 + i * 25); break;
ase 5: // draw Fig4.2la Line art with loops and drawLine. P138 9th
I g.drawlLine( 10 , 10 + i*25, 10 + i * 25, 260); break;
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case 6:

case 7:

case 8:

|

Y

//draw Fig4.21b Line ar#-with loops and drawLine. P138 9th
g.drawlLine( 10 , 10 + i*25,10 + i * 25, 260);
g.drawlLine( 10 + i*25, 10, 260 , 10 + i * 25);
g.drawlLine( 260 -i*25, 10, 10 , 10 + i * 25);
g.drawLine( 10+i*25, 260 , 260 ,260 - i*25); break;
// draw concentric circles Fig. 5.29 P190 10th
g.drawOval( 130 - i * 10, 130 - i * 10,i * 20, i * 20 );
// g.drawOval (30+i*10, 30+i*10, 200-i * 20, 200- i * 20 );
int x1,yl,w,h;
x1=130 - i * 10; y1=130 - i * 10,w= 1 * 20; h=i * 20;
System.out.println("x1="+x1+" yl= "+yl+" w= "+w+" h= '"+h) ,/break;
g.drawString("Welcom", 20, 20);
// Draw a right triangle of stars in the output window,
// do not use the Graphics class
for ( int a =1; a <= 5; a++ ) {
for ( int jJj =1; j <= a; j++ ) {
System.out.print( '*' ), } // end inner for
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System.out.println(); } // end outggf%or
break;
case 9: g.drawString("Welcom", 10 + 10*i, 10 + 10%*i) ;
case 10: // draw ovals
if (1i%4==0)g.£fil1l0val (10 + 1 * 10, 10 + 1 * 10,
50 + 1 * 10, 50 + 1 * 10 ) ;
else g.drawOval( 10+i*10, 10+i*10, 50+i*10, 50+4+i*10); break;
case 1l1: // draw rectangles
if (i<4)g.drawRect( 10+i*10, 10+i*10, 50 + 1 * 10, 50 + i * 10 );
if (i>=4 && i<7) g.fillRect( 10 + i * 10, 10 + 1 * 10,
50 + 1 * 10, 50 + 1 * 10 ) ;
if (1i>7)g.drawRoundRect (10+i*10,10+i1*10, 50+i*10, 50+i*10,20,30);
break;
} // end switch
} // end for

} // end method paintComponent
// end class Shapes
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// Fig. 5.27 A : ShapesTest0.java
// Test application that displays class Shapes.

import javax.swing.JFrame;
import javax.swing.JOptionPane;

public class ShapesTestO
{

public static void main( String args|[] )
{
// obtain user's choice

String input = JOptionPane.showInputDialog (
"Enter 1 to draw rectangles Fig 528a\n" +"Enter 2 to draw ovals Fig 528b \n"
+"Enter 3 to draw Fig 420a 10 line \n" +"Enter 4 to draw Fig 420b 40line \n"
+"Enter 5 to draw Fig 42la P139 \n"+"Enter 6 to draw Fig 421b P139 \n"
+"Enter 7 to draw Fig. 5.29 P190 \n"+"Enter 8 to draw for E5.15 pl96a \n"
+"Enter 9 to drawString \n" +"Enter 10 to drawOval and 2 fillOval \n"
+"Enter 11 to drawRect and fillRect and drawRoundRect \n") ;

2024/2023 2.5 3 dmay — Ailoglan A - 5yl | dnala https://manara.edu.sy/
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int choice = Integer.parselInt( input ),; // convert input to int

// create the panel with the user's input
Shapes0 panel = new ShapesO( choice );

JFrame application = new JFrame(); // creates a new JFrame

application.setDefaultCloseOperation( JFrame.EXIT ON CLOSE ),
application.add( panel ); // add the panel to the frame
application.setSize( 280, 305 ); // set the desired size
application.setVisible( true ); // show the frame
} // end main
} // end class ShapesTest

2024/2023 2.5 3 dmay — Ailoglan A - 5yl | dnala https://manara.edu.sy/


https://manara.edu.sy/

[

&jliaJ _I

3 &gl §yunlme il

2024/2023 2053 Zamays — Agiloglan duonia - 5kl Aasls https://manara.edu.sy/


https://manara.edu.sy/

Dimension ”

Fomt |

FomtMerrics |
Object Color |
(;mphml

‘.I

Caomponent N—

[

LILEE PSS et

T

L avourManager | Classes inm the java.awt
- package

PSSRt TR TYSERYS

<>
Contamer

Diatog K

R R e

hossccscanscs - - Pp— | -
§ JCaomponernt
‘-".-“--"-"--.'.... ......... WEW RN ST WEWWEEEE W RN W ...
addiicuall Cilgal g Ao (& deddiual) CiliaY) da gr (ASA A Lightweight

I

|

!

|

|

I

' |
Window Frame n—f—i—v— JFrame I :
1 I
|

|

I

Heavyweight

JDialog I

F' b b o B b b b b o Bl b b b i o b o B B o B L o b o & o o 2

Swing Componenis
in the javax.swing package

2024/2023 203 3 dzmay — dsloglas dutiar - 3,Uk | dasls>

https://manara.edu.sy/


https://manara.edu.sy/

Py

0)liaJl
JCheck BoxMenu Htom I
_I Monu ltem INcnu
Absgrarct Barttaon IButton JRadioButon Menulicm |
Floggle Button N—I-: JCheck Box |
P e J RadioButton |
I TexiComponent FlexiFeld |<]— JPasswordFicld |

JlextArea I

Jrabet | Jiis | JComboBox | JPanel | JOptionPane | IScrotilar | JStider |

JTabbodPanc I .ISpIqumcl JlLaveredPane | JScmramcl JISCroll Pane I JRootPane |

JToolBar I JMc-anrl JPopapMoenu ] JFleChooser I JCalorChooser I J'l‘uul‘l‘ipl

sWing 4 ja cilial i ITree | ITable | aTableHeader | Jlmeralframe | IPeogressBar | ISpinner |

2024/2023 2.5 3 dmay — Ailoglan A - 5yl | dnala https://manara.edu.sy/


https://manara.edu.sy/

Reference Types

Primitive Types

v
Character Interface

Types

Array

Types

double

e

2024/2023 2.5 3 dmay — Ailoglan A - 5yl | dnala https://manara.edu.sy/


https://manara.edu.sy/

........................................

java.lang

bookes\dataStru\java2021-2022\scrap

Noor-Book.com

Al ) uld J2
sl 4 gill 43S

lila 22l dae 4

Pag 96 Java



https://manara.edu.sy/

| jaVa.10 i javax.swing

-J.-.-....‘ -
- - - . -

I

2024/2023 283 Amay — diloglas duwuia - 5Ll dasls https://manara.edu.sy/


https://manara.edu.sy/

|

[

6)jliaJl

init ()

vy N

start ()

.

\;‘art()

paint ()

'

stop ()

,

destroy ()

2024/2023 203 3 dmay — dilaglas duwaia - 5Ll | 2asls

https://manara.edu.sy/


https://manara.edu.sy/

[

6)liaJl

colors and filled shapes

Chapter 6.13 p227
public Color(intr, int g, int b)

Graphics methods fillRect and fillOval draw filled rectangles and ovals.

] == ron -

B =3 foR 5
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