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Example: This expression creates a

Scanner object in memory.

A
( \

Scanner in@ew Scanner(System.in);

The object's memory address

is assigned to the input variable.

Input Scanner

v

Variable object
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The box variable AR le obi
holds the address of ectangle object
the Rectangle object.
\l, length: | 0.0
Rectangle box = new Rectangle (); address | width: 0.0
Calling the setLength Method length: 10.0
address >
box.setLength(10.0); width: 0.0

This is the state of the box object after the setLength method executes.
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DAY/ States of Three Different

deol ~

8Ll Rectangle Objects
The football variable 505.0
holds the address of length: ’
address —>
a Rectangle Object. width: 68.0
The Volleyball variable length: 18.0
holds the address of address ——>
width: 9.0
a Rectangle Object.
. length: 28.0
The basketball variable address
holds the address of width: 15.0

a Rectangle Object.
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Rectangle < Top A o Model
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Jength : double ‘ pasild caiyall UML (Unified Modeling Language) talases addeiun
-width : double < Middle wdigall galieg olie
+lengsetLength(len : double) : void LACE 4'3'.'.)14" eUa.g kgl C’L" dLolas] (SR UML cllalaies uslud ©
+ setWidth (w : double ) : void Lo dza g daly f:Ua.t.” NP5 3 O) Jd ¢ dzmadl A e Adiuag
+ getLength () : double < Bottom ‘;’USS PR K e Ldai & i N « UML Ly da 225 é °
+ getWidth () : double .compartments
+ getArea () : double .
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* ARectangle object will have the following fields and method;:

public class Rectangle
{ private double length;

private double width;

public Rectangle () { System.our.printin("default constructer”);}

public Rectangle (double |, double w) {length=l;width = w;

System.out.println("constructer with argument”);}

public void setLength(double le) { length=le;}
public void setWidth(double wi) {width = wi;}
public double getLength() { return length; }
public double getwidth() { return width;}

Setter , Mutator

Getter, Accessor

Writing a Class

Rectangle

-length : double
-width : double

+«constructor» Rectangle ()

+«constructor» Rectangle( length double , width: double)

+ setLength(length : double) : void
+ setWidth (width : double ) : void

+getLength () : double
+ getWidth () : double

public double perRectangle() {return (length + width)*2; } + perRectangle( ) : double
public double areaRectangle() { return length * width; } FerealEmEa ez
) Rectangle box1=new Rectangle(); Rectangle box2 = new Rectangle(5.0, 10.0);
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Class test

public class RectangleTest {

public static void main(String[] args) {

Rectangle r1= new Rectangle();

System.out.println("length="+ r1.getLength() + "width="+r1.getWidth());
rl1.setLength(11);

r1.setWidth(22);

System.out.println("length="+r1.getLength() + "width="+r1.getWidth());
//If the height and width are made public, we can directly access them

//1 System.out.printIn("length="+r1.length + "width="+ r1.width);
Rectangle r2= new Rectangle(30, 20);
System.out.println("length="+r2.getLength() + "width="+r2.getWidth());
System.out.println("perimeter="+r2.perRectangle() + "\narea= "+ r2.areaRectangle());

//1 System.out.printIln("length="+r2.length + "width="+ r2.width);

}

10
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Examples 2

CreditCard

-customer : String

-bank : String

Accont )
—account: Strlng

) — limit:int
— name :Strmg

— balance : double # balance : double

+ getCustomer( ) : String

«constructor» Account(name : String, balance: double) .
+getBank( ) : String

+ deposit(depositAmount : double) : void )
+ charge(price : double) : Boolean

+ setName(name : String) : void
5 + makePayment(amount : double)

+ getBalance() : double ) 2 G

+ getName() : Strin
5 0 5 +getLimit( ) :int

+getBalance( ) : double
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* Reference variables can be declared without being initialized.

Rectangle box;

6)liadl

DAD‘* Uninitialized Local

Reference Variables

* This statement does not create a Rectangle object, so it is an uninitialized local reference

variable.

¢ A local reference variable must reference an object before it can be used, otherwise a

compiler error will occur.

box = new Rectangle(); Input

Variable

Rectangle
ohject
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Displaying with print, println PA Performing output 1
bt

* Performing Output with System.out.print
System.out.print("Welcome to Java Programming!");

* Where System is the class name, it is declared as final. The out is an instance of the System class

and is of type PrintStream. Its access specifiers are public and final.

e Class System is part of package java.lang. Notice that class System will not be imported with an

import declaration at the beginning of the program.

022 %) B33kl liaB¥l Lodle o 39moll ol nye - slym] ddia] sigeneS| dmgs prine() gk »

oSeer¥ (wead et (o bibeld (580a) (g dll o 0392611 Sl lyLl ol (Lewids (oliad ) ladle o pe
Aeldall co@l Eoe 21,8 pdige )5 ity ¢ pundll (+) alasiw! com Ladie (aig sue OS5 ol

Gl J) elbbdl cml Cus 713 2 i Jai 4lé System.out.println() xel! diee JoiSS Lotic

G ol
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Escape sequence ioola Performing output 2
ot
* Escape
sequence Description
\n Newline. Position the screen cursor at the beginning of the next line.
\t Horizontal tab. Move the screen cursor to the next tab stop.
\r Carriage return. Position the screen cursor at the beginning of the

current line—do not advance to the next line. Any characters output
after the carriage return overwrite the characters previously
output on that line.

\\ Backslash. Used to print a backslash character.

\" Double quote. Used to print a double-quote character. For example,
System.out.println("\"in quotes\""); displays "in quotes".

Some common escape sequences.

2024/2023 (2.8 3 Ay — diloglas daia - 5yLil| daols https://manara.edu.sy/ 14


https://manara.edu.sy/

Displaying with printf ﬂ_% Performing output 3

§)Liall
o The System.out.printf method (f means “formatted”) displays formatted data.

System.out.printf("%s%n%s%n", "Welcome to", "Java Programming!");

//System.out.printf("%4d %, 20.2f\n %n", year, amount);//left justified %-20s

s cJuolgds yandl Lanay e Ugunda daslall 3 Loy o «oliklyb ol slawg &M printf() ) slediuwl Zlim o
(S reinis o) DUl (8hs) SLLed! o3 Sliledl go5 Jias B yoms de gia (%) Lgil ) deudd aday Geudd| &lauses

sde dad Joiu maie % d B S B9y %S ¢ Bakuo gy dudud Ju jiaic 98 % s Gawdidd) duzme « JEL Jw (o)
Ao 7] com il ) ada () aolad) Gueudid! Aadle %,20.2f. « Guudid] dums (Adids dod] Juy jaic %f crezso
U ga (5120 JuB ByLAY ek i pdis e ¢ Atipe 20 (oo ilige e gazmos pldyl S S e o ldy Aesladl Aladl
(o Gl Jillg

Yava Jodu ladasg %n Jady JW dasdd Jlatlg Jo¥! %s as "Welcome to " Jusdu Jo¥! JLLI 1da ol 130 e
printf as %n Jou \n alosiw! Seay Asll_%n o JWI gaswdd JLaGY1 05 46| %s aeProgramming! ™
System.out.println(); sISystem.out.print(); sUaws G \n Juo JW slowd JLamd %n ol iseinl (Soa¥

Byoloell y3 1 o el &é Ll sa ddaid eiiw :dlasdla
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Input with input.nextint(); dgola

Performing input 1
8ol

import java.util.Scanner; // program uses class Scanner
// create a Scanner to obtain input from the command window

int number;

WS-y WESIRY WEP NS (B75- 10 WEPAARV-9F PR RESSYPUIE-TI-NIRE S JP EPE I NP DIPRT [ PL I PSS
.java.util Bleud ! &o3etl o s Bazll Scanner

Sl e &)Aﬁ‘ e EA‘J\J‘ A | ‘3 Gy Lol i oudll uy.z'ius.q E 33 guraS| 5,513 ‘3 aﬁj.oj.\,al.cﬂ% .
5,813 é Bagaod! dagdll I Jguo o]l @AUJ}JJM‘ ol el Lol i Ju8 #9449 el
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new Scanner(System.in); deola
&)Ll

Performing input 2

Scanner input = new Scanner(System.in);
inis basically the instance of InputStreamfrom java.lang package.
SULedl Belydy mealipll Scanner mowy .doeladll sia § auseiud! (&KL (Scanner) g4ig (input) pwly 58 e (e @
bl 3 Lol osmina
iz (Scanner alusiw! Jib .o dll e cale ol malall Axod pe pusiad! oo Slie < j3bian Bue ope obibed! G o (Say
bledl juas dyumig 4iLaSk aed5 ]

ceadd] Byl (o Gl Bylall § 85Lead! Gl Slalie S5 e Scanner laoddl ¢ input (SISI) A s
Slabie U5 (o cwledl 8,815 § Scanner (SIS ¢L&3Y new s LYl IS paidl i ausziug new Scanner(System.in); ¢

rmolall ds gt e ausiud! Las QI by 1,4 cad System.in gl (o Aoyl Jluyl ae Scanner aiall i) il
Al S oY Busg Lz gS
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number =input.nextlnt(); u% Performing input 3
5ol

System.out.print("Enter integer number:"); // prompt read int number from user

number =input.nextint(); // read Double number, line nextDouble(), nextLine()

ol il >yl sda § molall Ao g pe ausiad] (o memso due JWso¥ input (ST e nextint medl poseig
suaS yall number pdiell jemall oL ) 08, Sl Enter Flide e badally 08,01 LUSH aiseiad! asdy o
Aaluiw! b miso

.= pamasil Jole alusiwly number paill § nextint() gl ele i Ao s i e

Logalle aaill inputnextint(). wglul cleaiud domdiis cnlalas e S gy ¥ L Joladl (st = paased| Jale

o ceudiw (A1

Ll Alay JsoY wic g float, sue Jso¥ inputnextFloat() 9 Ad> sae JWso¥ input .nextDouble() ausiug
Jome Jas ol JIso¥ nextline o faoall

s _pdiiell Jo¥l Cd el sliwlg JLs5Y char s= input.next().charAt(0); s

Str2_pazell al 8l sbiwly C8yl=s Zu_sj JB-a| eiwchar str2=in.next().charAt(3);
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Sl JSho constructor Gl aed ) ol e (518 ¢ Léd)] wic o
ol | Gldly ccdimll ddlball ¢l ya] wic uslg provides adgis Java pgdiw el Jud (o Sl LUS iy @I 13] @
(BT Sl Byms Java e
gl dagall dd ymell Ld Loy dyaoadl Jedad | ST sl eiiss -
false J) adlaill Jodomed! JSI sliw¥! eiiss -
null J) das L1 Jedodl ST sl el -
A | A Il pqmil] pseiiung no-arg.slawy g (950 default constructor (o148 LI
L}?S.q b.a-i Ly‘.v Hla o8 13] Java S (o 8i4ais o o default constructor oo 1A8¥1 il e
30.0,0.0 &Y el aviny Jo¥1 § oadlrd!l sl 399 no-arg sllag Ogus Ly olid! Ll 4GS Luaye

5.0, 10.0 el aay al|

The Default Constructor

Writing Your Own No-Arg Constructor

public Rectangle(){} OR public Rectangle() { length = 1.0;width = 1.0; }
Rectangle box1=new Rectangle(); IS 31dd o Ses Laic
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)5 Constructors

Walises or duoliedl §pad| il pdilll @3 98 of Wl 0ud¥l s caiall 3 AST of Crida plat (19S5 U8 @
Btss Loa s (ya #8151 LS 5 L3 51 Le g
.constructors e Lyl gdats 1iag sl JI St 4asyb dle §lay e

publicint add(int num1, int num2)

{int sum = num1+ num2; return sum; }

public String add (String str1, String str2)

{ String combined = str1 + str2; return combined; }

2024/2023 (2.8 3 Ay — diloglas daia - 5yLil| daols https://manara.edu.sy/ 20
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Overloaded Constructors

Overloaded deposit methods
Overloaded withdraw methods

Overloaded setBalance methods

The BankAccount

Example

BankAccount

-balance:double
-accountName: 5tring

NI R R

+BankAccount{)
+BankAccount{double , string)
+BankAccount{double):
+deposit{famount:double):void

_ +deposit{str:5tring):void

+withdraw{amount:double):void
+withdraw(str:5tring):void
+setBalance(b:double):void
+setBalance{str:5tring):void
+getBalance():double

21
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Sz static 0953 of (Jsdog galie) ciall cliacd 7l G e
2l o5 Jin) s el 09K Ladice (g1 cdaid (5K iy caivall clacyl sda ads ol by Ladie
ST (o cre 4aiad | S e i) sl JST als Jamd! 058 Levkies (Math § 48 yall a2 il I
.Global JsL& Ji>
o Oldane cpyity k¥ o gl @bl updty byi¥y ads Jeay padi] badd palie gl Ledic o
LY aqaii S 8,SIAN 8 oSLei 8939 (LaLad¥ 15 Ms Sl sa
K] POR S AT | PON PN RES S PENENL I - P RPE SN E ERLET-RUSKPSICOR D
25 2ol Lellacly Math caiall (e a3l e sleaiul Jlis

e Example:

double val = Math.sqrt(25.0);

N

Class name Static Method
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Jazd) ¢939 Jguosdl summa (s static & liall LSO alusiwly 4nl Lel caiall Jsdo (e (YT oy o
é 1,ludes Ja=t! 1da Ao digall payd instanceCount = 0 ayni Laiuo (s aid) ol uad JleSy
private static int instanceCount = 0;  <aiuall ‘2,)\.» S
wdigall (Léd| Sl sue oo B (ks  LnddSuslg 8 0 I L“5.:..\4\." Jaoed| Az o5 o
.nitialization LJ &g ¢) 2] o Pj 1310 JI 2\_1_133/\ Ll Jgdmd! e o -

instanceCount field

(static)
3
Ohjectl Ohject2 Object3
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salall daudll 939 Jguogdl Joas (o static dliall Al ang I (0 ALl ddiyls e (MY o @
Azl
public static int getinstanceCount ()
{ return instanceCount; }

Ol o ydy syl cleaiw! Jal (e cainall e LAY e lo¥ ud « A0l dasyby e Chigo goimy Laic @
Calc iyl (pois add dds,lall

System.out.println(Calc.add(121, 212));
diall Gaiun e Lajle il iy U8 LY daidle Ll Gylall pias e
Aewlidll Java 4a8e § Math alusb,dl 4 Jis cutility classes 8ueluw Slgal lid cLadY sale e..x.:’-.tuj .
ae ALl a8 Gylall Juolgn L can ! Jedzt! ae bnds [y canldl a8 Jgdo ae ALl Gylall Juolgis N o
Al Jainll
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public class Calc
{

private static int /nstanceCount = 0;

private int a; private int b;

public Calc() {instanceCount++}

public Calc(int x, inty) {  instanceCount++ a=x; b=y;

public static int add(int aa, int bb) { return aa+bb; }

public int sub() { return a-b;}

public int mult() {return a*b;}

public static int getlnstanceCount() { return instanceCount;}
}

2024/2023 243 Aoy — diloglae dwuia - 8Ll | dasls> https//ma nara.edU.Sy/

25


https://manara.edu.sy/

Dy

public class CalcTest { ﬁ
public static void main(String[] args) {
Calc ¢1 =new Calc(10,20);Calc c0 =new Calc(); Calc c2 =new Calc(23,17);Calc ¢3 =new Calc();

Calc c4 =new Calc(); System.out.println("th mult isO = "+cO.mult());

System.out.println("th mult is = "+c1.mult()); th mult is0=0
. " . " th mUIt is=200
System.out.println("th sub is = "+c2.sub()); b e
th su IS —
System.out.printin(Calc.add(111,222)); 333

System.out.println("the number of object = "+Calc.getlnstanceCount());  the number of object =5
int year=2020; double amount=2334443.446; 2020  2,334,443.45
System.out.printf("%4d %, 20.2f\n %n’, year, amount);

System.out.printf("%4d %, 20.2f\n %n’, year*100, amount*2); AVAULY - 4sEeEiie st
System.out.println(year+year); }//end main

}//end class CalaTest

4040
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-Aesd]ly primitive data type Jo¥l Jaaill Ol el yld| apos oty Java agdy e

019ad1) 4 | ) B oy s« JmrngS 38 poyed i o

ByS1AN § (pd1 (lgie ga reference type (A, ll aaille

dadd (SN as e o ¢ SISTI (oo Aol ayaT pa Y

SLAL! 801 Sbigima S dds ol crads (IS ooad 21 L8 ¢ AaiigS (Aom o i dduylo AL Lakic @
ByS1ad) §5gmmll (LI (s e o Joadl (¥ pail] Aal gy 4
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displayRectangle(box);

|

[
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A Rectangle object

address

/

length:

width:

12.0

05.0

public static void dispIayRectangIe(Rectangle r)

{
// Display the length and width.

System.out.printn("Length: " + r.getLength() + " Width: " +r.getWidth());

2024/2023 20 3 dmay — dilaglas dudia - 5Ll | 2asls
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account = getAccount();
A BankAccount Object

M balance: 3200.0

address -
N

public static BankAccount getAccount()

{

*e 0

return new BankAccount(balance);

29
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e If we try the following: salias e
Rectangle r1 = new Rectangle(10,50);

Rectangle r2 = new Rectangle(10,50);
if (r'1 ==r2) // Thisis a mistake

System.out.println("The objects are the same.");
Else

System.out.println("The objects are not the same.");

only the addresses of the objects are compared.
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O3 udd liay b llia e
(INS (e s s iles SIS0 (5D 9ima) a2 L] S9ima ] el ol o ludeinn ] isles ¥ -
31 T Ao e J) 58 Olgie ud ga Al da -1 1lodd dian o dsud -

31 S8 ) S e euddl ndg diall e e LaS) <l (pasaty -2 Deep copy ddies Ao -

* A copy constructor accepts an existing object of the same class and clones it

public Rectangle(Rectangle r2)
{length =r2.length; width = r2. width;} //end Create copy constructor
Rectangle r1=new Rectangle(13, 9); // Create r3, a copy of r1
Rectangle r3 = Rectangle (r1);

2024/2023 203 3 dzmay — dsloglan Aot - 3,Ld | Aaal> https://manara.edu.sy/ 31


https://manara.edu.sy/

[

&jliaJ _I

2 &5.5..4&%/‘ B g lxa g

2024/2023 (205 3 dxay — Liiloglae duotia - 5yl Aaals https://manara.edu.sy/


https://manara.edu.sy/

