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[Z Objects and Classes 2

6)jliaJl
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

L 4

Variable object
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ios  Creating a Rectangle object

&)Ll
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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DATF States of Three Different
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6Ll 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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PA UML class diagrams 1
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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; } FereslEEea ez
) Rectangle box1=new Rectangle(); Rectangle box2 = new Rectangle(15.0, 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(33);

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.println("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.println("length="+r2.length + "width="+ r2.width);

}

2024/2023 383 &zmay — Aoleglas dwdtia - 3Ll dasl> https://manara.edu.sy/
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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 1 el e S

+ 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

12
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Displaying with print, println PA Performing output 1
dcola
§)liall

* 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.
* 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.
cprintdeldall xeio (o wd SO U g5 e

oy ¥) dzgaill wlad¥l Sldle G Bagagll Bya¥l oy - clpa) dediid SgueaSI Az gy print() zd! -1
oogeaig slael die Rabl (o AST ruwgdll (ale darg 1319 iy Ral,LS iy (Lwds (olaid ¥l wolodle (oye

Aeldall @il Go 7 13Y1 pdige el piug Lrandd Lol of Layud] (+) alideil g smlady

@) Sy g3 pdge Jan 4l System.out.println()  aldl e JoiSS Leaie cprintin() xeie -2
G sbwdl Gl Jl dclda]l
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* 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.
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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

Lok | Audd! dadlay Gewdidd] Slouza o Aeslall & benng pin ol ilb ol ellasg &M ) el 7 by printf() e -3
(el (a0l Sl Sa) ol sl Lt 56 Sl s dasnl o8 el 33 ey ciyms Ao (%)
sie dad) Juy paie % d By Bgpmms Aludi %S« Spdue B9y Aludud Juy jaic 92 % 5 Gewdd] sizae i)
Apd i dogd] Juo jiaic %f crimso

S pezms holay daslall dadill dad 71,5 ) s 41 ) pdia () Aolad! « Bawdid| dadle % Eao 2 %,20.2f  Gudill sizes
((Guor Ll JLtbog Az 9o (6120 B )L bl (ontaydies (AT 0 « A ye 20 (o 4dlhag e gozmay aldyl 2L

"Java Juidius Lacasg %n Jady JUd et JLas¥ly Jo¥l %s ae "Welcome to " Jadus Jo¥l JULI 1da ol 14 .
printf ae %n Juu \n alasiw! Saas @l _%n oo JWI lowdd JLa¥1 oF 46l %s aeProgramming! ™
System.out.println(); sISystem.out.print(); sUaws G \n Juo JW o wd JLamd %n ol dseinl Soa¥

Byoloell y3 1 el &é Ll sua ddaid eiiw :dlasdla e
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Input with input.nextint();

i% Performing input 1
fijll.lijn.:l_!r[

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

int number;

iy addeiug mabidl o Jf ada el lda § delusein! ol chine wyiees (e @a il delug gl o1l s piai o
.java.util sleud!| dajt 0 Buw 53uxl! Scanner

8ySIN @ B3gmall Hardll J) Jamsl! malinll il f ool e Ll ciius) Jed 939 pusls
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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 molipll Scanner mowy .Aeelaill sda § anseiud| oS (Scanner) g4ig (input) pudls (I8 (e (Me]
bl 3 Lol osmin
wm Scanner aldsiwl Jud .o dll e il o zilall a9 pe ausiad) (e Mis «yalias e o Liled! %,SB o
Sbled! juuae duaiy LSk P 943 Ol

ceadl Byl (o Sl Bylall 3 85Lead! Gl lalie JMS (e Scanner ool o input (SI) A s
IS e cwldl 5,813 4 Scanner (SIS (La3Y new dewlud| AL ! 1 ausziug new Scanner(System.in); e

Aol e ansiudl LS Gl cdsull 1,48 (ad System.in g9l (e Aal)l Jluyl aa Scanner caiall Gl zed! @lalin
Awledl) JL oY Busg L gS malall
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number =input.nextlnt(); % Performing input 3

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

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

el iy cals Ll sda @ ol gl pe ausiudl e e sue JLssY input (BT (e nextint zed| adseiug @
saaS Syall number paiell jgmll QU ) o801 Jluyd Enter 7lids e lasinlly 03,01 4L f...\.a-_...wl! ‘ag.a.a O

= yamasid| Jale aluiwly number aaddl § nextint() wglu¥ ¢le il doeyds pias o

dosdlly paidlinputnextint(). cglud! cleuiwd dx iy (nbolas Lo (Sgims 45Y L Joladl (st = ozl Jale
o ceudiw I

Ll dlay JoYl wie g float, suae  Jo¥ inputnextFloat() o Ads> sae JLsoY input .nextDouble() auseiuy
Jome Jas gl JIso¥ nextline o faoall

s el ¥ 8yl sliwly J-o¥ char s= input.next().charAt(0); 9

Str2_pazell al I 8yl sbiwly C8ls Zt.uj Ja] eiwchar str2=in.next().charAt(3);
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30.0,0.0 A | A8 0l aginy Jo¥1 § il sl 349 no-arg sllag Ggus by polidl GiLd) &lS LuSaye
15.0, 10.0 il iy 42

The Default Constructor

Writing Your Own No-Arg Constructor

public Rectangle(){} OR public Rectangle() { length = 15.0;width = 10.0;
Recéangle box1=new Rectangle(); IS 31dd o Ses Laice
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TR Constructors

o ol Bpall Slpdill @il 68 o Wl ool uds caigadl 3 AST of cnidyhad (980 U5 o
.&Hwa»‘jw%‘jiuji@ﬁjitﬂjﬁ%

.constructors e Lyl gdais 1da g Overloading wsf 331 Jeasel! iyl dyle Gllay e

PR

public int add(int num1, int num2)

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

public String add (String str1, String str2)

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

+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

2024/2023 383 &zmay — Aoleglas dwdtia - 3Ll dasl> https://manara.edu.sy/
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Syl static (585 o (Jgdong malie) ciall sl 7 lixs a »
utility classes (pus mdl G950 Lesie éi Jadd (S8 pwdy divall sline¥ sda s ob oty Laic @
byl Java 23S oo (Math o § 2yall a2 olesbyll gl 55 i)
ydia Jar 6] (o cp 4aidd| olslsd! e Mie) ol ST asls Jamdl 0sS; Levics
M slslsdl sda e Sldana (pideity il 3 s éi (LS ety ok i Llea & malie 7 Lises Loic @
Sl jasiw colS 5,STI 3 oSkl ydgig Lelady £l
I o oo Yoo ccaigall pel ploil @iy static Sldane Jao ol 9 static sy cleuiuwd ¢
25 4adll Lglacls Math caivall (o (ol 3t e sleaiw! Jle

e Example:

double val = Math.sqrt(25.0);

N

Class name Static Method
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JExI) $939 Jguogdl susma o static duslial] 4TI o laseiwly static Lol dinadl Jodo oo (Y iy @
- S LeS static Jaoill (0 scope cisynd Sy
class Test {
static int i;
static
{i=100; float f=13.22f; String s= “Adam”; }
10955 ez Al lghas sy o) ¢
. static kaod (o Slpadd linitialization jpzs-1
. Dynamic laai ;o ol paidlinitialization =i -2
.constructer jldJ! 8lslis -3
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Bl ygama b Gyl cressstatic Jemio chujad (Sag¥ o

dinitialization LJ 4 elya] iy o 130 0 J) adodl alidl Jodmdl Qs oy -
Aoyl disall rassprivate static int instanceCount = 0; aai divo (o ddidd] SIS wal Jlie -
(b IS 3 il pading 500 4 lus o ol ainall b JS 3 15ludey Jazl da

instanceCount field(static). -

3
Objectl Object2 Object3
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public static int getinstanceCount () { return instanceCount; }
Ol oy Adshall cleaiwl Jal o higall (e (LadY (£10¥ ostatic disyb e Chigo Gz Lodic o

cCalc aivall pasd aa’dELu?”)Ja.H
System.out.println(Calc.add(121, 112));

digall Gaiun e Lajle il @iy U8 Led daidlastatic @ylall piade

e Gylall ol Jeazd! as static Gylall holgis ¥ dalaldl Wledl § Sl aivall dayls static Gyladlg Jgazll o
static J¢d=t! ao Jadd JyeolslSl 4l LY instance o ‘:;T static

e ke I3 (STg LB oo Led| g9l (500 @

static Jgaz]! 2o Jsolgilistatic pb Gylall adaiul e
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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 353 Aoy — dloglas dwuia - 5Ll dasls> https://manara-edu_sy/
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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
’ " o th mult 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); U e
System.out.println(year+year); }//end main

}//end class CalaTest

4040
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displayRectangle(box);

|
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A Rectangle object

address

/

length:

width:

12.0

05.0

public static void displayRectangIe(Rectangle r)

{
// Display the length and width.

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

2024/2023 303 3 dmay — dilaglas duwdia - 5Ll | Lasls
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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);

2024/2023 383 &zmay — Aoleglas dwdtia - 3Ll dasl> https://manara.edu.sy/
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o If we try the following:
Rectangle r1 = new Rectangle(10,50);
Rectangle r2 = new Rectangle(10,50);
if (r1 ==r2) // Thisis a mistake
System.out.println("The objects are the same.");
Else

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

The objects are not the same. el eitw

only the addresses of the objects are compared.
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o ] ol b ollin o
IS oo i o piben JSC (801 gione) a1 i L ] ol ke o] ies ¥ -
31 T a2 e pdie J) 3 Olgie e 9o Abluy 1da tladd dpam e Aeud -1
31 I8 ) 58 e et g 2l iyus Jute sLid) U3 enty Deep copy dies deud -2
Rectangle r1 = new Rectangle(100,50); : d9¥1 Ul
Rectangle r2 = new Rectangle(100,50);
r2=r1;
if r1==r2)  System.out.println("The objects are the same.");
Else System.out.printIn("The objects are not the same.");
The objects are the same. rdelds piiw
18yST 31 crosd O ] (3l ga OLEYT ¥ Tylas 151 e Gedaiiw Lealas | (e Joadd| o3 ¢
r2.setLength(66); System.out.println(r1.getLength()); — 66
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e A copy constructor accepts an existing object of the same class and clones it sas ) )l
PY P g obj 2

r o) Jodmd Juoybl Jodim gady 12 Jie 4 058 Jlaoy s o Laslivelg Jeam!l @ud Jlayly sl JSCaa GLI Jasxs ol a9
public Rectangle () { System.out.println("default constructer”);} // end constructor with out argument “default constructor”

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

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

Rectangle r1 = new Rectangle(100,50);
public Rectangle(Rectangle r2)
{ length = r2.length; width = r2. width; } //end Create copy constructor
Rectangle r2 = new Rectangle(r1);
OR
Rectangle r1=new Rectangle(13,9); // Create r3, a copy of r1
Rectangle r3 = Rectangle (r1);
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