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PA What IS Object Oriented

ﬁ Programming ?
z39<3 (£ (Object Oriented Programming OOP) dx> gl & & dzma |
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PA Programming Paradigms

6jliall

Programming Paradigms

* The programming paradigm refers to a way of
conceptualizing and structuring the tasks a computer

performs.
Paradigm Languages Description
' problem or carry out a task

OHckaiotd  Snat, 1o Lo i g
Declarative Prolog :em <a>n pruc:ebleufne of facts and rules to
Functional LISP, Scheme, Haskel Elleiiaane T1o SXeion GRS,

Focuses on selecting user interface elements
Event-driven Visual Basic, C# and defining event-handling routines that are

triggered by various mouse or keyboard activities
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[A Some notes about Java 1

6jliall
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«main method (il mid| (2 Lo 8>l cmethods mald| e A4S sue e maliy éi Sgicmy JD
dadiy dyasg ddidd! dio e Gy ¢ iyl md| 92 O9Sewd (ladd Busly pein e ol 1319
bl Jf Jgs

Jgd> .data member (Lac¥! &biledd Loy (blueprint lalasel| deda é.’db) diall eyt
Slewd! by HBgyally properties of data —bldl ailkas.data fields bl
Actions &lasy! operations &ldeall of cmember method  ¢LacY zaldlg.attribute
TP 2 Jolsdll (e539) behaviors LS gludls ddgyally

instances JU¥L J).ajj Sl (e Objects oLl Glacil oi

el Jos A8y209 S5 Juid Q) comments Sladadl (aesad Junds
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[A Some notes about Java 2

6jliall

.access specifiers Jgso ¢J| &l aumay Gole o . SLledly palid! oo o piadll wic

wdigall qus 515 mabdl 35S Casy

L jugan (2 lsY

byal Al 440 J] Lebignt! Lidollaa o java sluiels gsiud! alle 4al Java galy 2,US o
Bl e Jguamll Ll ds o (g.class slaialy Lisig bytecodes el

L8] clas p Jas ud ol lad plass 9

syntax error pwby Bgyally (dalll uclgd Jasig malpdl ddsllas O
.runtime error pwb 9,2ty G%M@J\s;b bl Jeddwie O
Jogical error gala.&\Ua::JL» b yay dzedlas Uas Aadgio pb miliiclbel O
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%\7 An overvie}/v of the Java

doola programming language
djligall
all code in a Java curly brace for .
program must the opening of this f“ETh“d
belong to a class the class body doesn t refurn

anything
the name of
this class

this says anyone can

run this program the name of The parameters passed to

this method this method (in this case the
arguements on the command
line as an array of strings)

anyone can puhllt: r.:lass Unwerse {
R AN st el Rt | 1.3

method \, ey prosel g B curlf brace for the c;-pening
public istatic void: main,(String[] args) { <—""0¢".; nethod body
ThiS Mt RO e et

belongs to the System out. prlntln ("Hello Llnwerse'"} + -t— semicolon
-:Iqss, not an * indicating the end
object (more -y of this statement

on this later) } the name of the method we  the parameter passed to this

curly brace ... want to call {in this case the method (in this case the
closing th } ' method for printing strings string we want to print)
class ..-r"' ....... on the screen)

curly brace for closing \e . I - pre
the method body ~ Ligure 1.1: A “Hello Universe!” program.
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[A new instance of a class

6jliall

1dadd LSealins sl oS il 3 new Jolall M5 (o Ll il slein! iy o (o0 (56 LGS @

Scanner input = new Scanner (System.in);

ESlusl B ums O

3 iSalins e Jute paases i) Lajz>g (o, 4818 dulain Skl oo 8,STU1 rais Sl @i -1
(3,811

JSJ 09 reference deaxydl Sipaiadl null . 4ewldll 4eslAdY eally ladl Slpdie pres L oy .2
ety Sldl agds w8y . (false Lyl Adl 0355 (&) Boolean dakaid | ool paid | ¢ Lidiay ALl a2l
s Al Al lalas g olyals ALl Slgite (o G (AN 42) Aganl ST o
O Lad) e Lagl o

G B sadl Ll Glgie éi) reference lax>y new Jolal! returns oy Gl deais a3
input Wl § Uyua 03Lad| o3 gl oulSI1 J) (5,811

A e § olgiadl i opsinull Bale] pitusd LIS Lo s oI 1315 ©
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[A access control modifiers

6jliall

(L@J! Jj.géj." tﬂa.‘i.a«,g u.o) dalisll Jyaﬂ‘ Q}f;\.a.}c.) pS:L‘L"

JS oS oo aladl aigall I Jo ol LSy Bl po> ol ‘:;i rdivall ale Jgwe9 sdze public class
.classname.java’)&n cdowly Jadio cile §dle i

Sl o dld cle gasmall adsd mios | Jgogll éi tdigall goome Jgso9 su=a protected class
:‘5).&34

wexdl aivall 14 ] 45l gl SlaY! O

wdigall s (51 Baga gl | Aol ilodaild kads oLy Gl dl Jgua o]l o el aall private class

d(friendly) default ausiisy Wl eSius (Jgosll o Saill mpmo Joae gl 3529 pus Wl 3
Alael I Jguo oIl dagmed | ucas E Sl e .package-private da by ol Jguosdl (& g d}afg
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PA The static Modifier

6jliall

. diys (yass Method xiin 9lObject 4i€ éi( suzm O ey Java J_static modifier
Loyl oo ¥y (IS8 caigally Jag s diesd ol (static 4l e aino (e piieg] (35 (e (MY oy Lot
aigall e global &l glas opisilstatic &l il | e..x.é;b—uf cdigall (o Gl b3ydes Jrie JS ae

Onre (PG s cdaunds ainaldly Lyl oy 4l cstatic 45l e Lo chino (0 e o OV oy Lankis
) el dladi Caiall gl alusil shledivl piy Lo Sale .caisall o

Liosas ol Laudys pdgi oy Aladl ol d9 capme 4l (de Lo Chino (e i & YT (Sey abstract
7ed| pu> implementation dedis Ogde Sy signature

s 10yl oSCay ¥ (STg cdie (YT (e ¢3S final Joalls dice o uaddl Ml paill & Seq final
s J] GS1s pdiud creference (o ye iie IS 1319 cstatic liass gag 4l diasd piad 4J Sugds> dasd
I Sy i S Ss IS1 i
- 4l 59! 3 LzmIlas piuw overridden L Joa Ol oSay ¥ abiall Final
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PA Data Hiding
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0S¥ Qs caall s Bagasll Aumend) cleslaill oo Tpolill Ads Il dgio K iy
.Lg,.n‘..\éﬁ-w‘

oo Ll s (g Loy o508 audstodl bbadl J) 8ydle Jsmmgll Loy caiiall galic Jads
oLl el (o Silaall Boles gl ilate & ot

B S| @b\." dolas] @ Sl 9SS Bale e.&a‘i.wj I ENY oY o BAi Jeay sl ;La:&! Data hiding
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[A declaring instance variables

6jliall

tJW JSCadl 098y die oo AST ol Jia ke ope zpaill alall JS&T| general syntax

| moditiers] type identifier1|=initialValue1|, identifierZ[=initialValueZ];
:Jle
private int count;
.modifier Jg4o9I! aes 2 private Eus O
il g5 (Pint O
il el count O

o LS s Y yiio Bl A8V il slivel i HLEL ISy (ondy Jmilly o pad! auad fylas
Lasbe

2024/2023 305 3 dzayy — duiloglas duwain - ,Lll Zasl> https://manara.edu.sy/ 26/14


https://manara.edu.sy/

[>A declaring method

6jliall

tJW JSCdl 0980 aie (o e (b el alall IS AT) general syntax ¢

[modifiers] returnType methodName(typel param1,.., typen paramn)
{// method body ...}
:Jlie

public void increment(int delta) { count +=delta; }

* modifiers such as public, private, and protected.

* returnType defines the type of value returned by the method.

* methodName can be any valid Java identifier.

®  Thelist of parameters (or Parameter variable declaration) and their types declares the local variables that

are to be passed as arguments to this method.
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[A declaring constructor

dsola

otal
Al olalll dlaneg java pgds, Lua | A8l 29909 aiuall malia ;e special type (ols #45 9a il constructor
v A8 ol Sy @ 1319 (1S ¢ Lid| wie called automatically LSlali wgasl) GiLd! elesivw! iy
il Byitiuns Lozade &gl Wla § 05 Cumy caiiall oo 83La] o gl i1 Jgdo Al doluseiul ok
A )3 digd e ol Al ol Ao A | RS
(ST 3 Laasias I oy IS o L] g 3 ! sliss] oy 1 20a5 AST Ayl cililoe oy diSlay
t LS (plava § (dds o et dolall Lagall

modifiers name(type0 parameter0, ..., typen-1 parametern—1)
{// constructor body . .. }

- modifiers typically public And can be protected, private, or the default

package-level visibility But cannot be static, abstract, or final.

-We don’t specify areturn type for a constructor (not even void).
-The name must be the same name as the class.

Counter d =new Counter(5);
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[>A The Keyword this
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Objects

» Object-oriented programming (OOP) is a programming paradigmbased on the concept of "objects"

Object : is a thing (Tangible — Intangible)
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Objects in College Management Program

College Environment

Student Course Teacher

Class Room Grading Report Department
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IA Objects in Super market Program
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Super Market Environment

Product Customer

Cart Bager

Cashier

Loyalty Card

2024/2023 308 3 dzmayy — dwiloglas duwotia - 3L Aaols https://manara.edu.sy/

26/20


https://manara.edu.sy/

[AY/ Object Is comprised Of ?

6)jliaJl

Product

Object Data

Object 1- Product _name
2- Product _code

3- Price
Data 4- Producer

5-Discount

@ Operations ()
1- ModifyPrice ()
2-SetDiscount ()

3- GetProductName ()
4- GetProductPrice ()

Operations()

2024/2023 (305 3 dzmay — duiloglas duaia - 3,Lll Aasls https://manara.edu.sy/ 26/21
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[A Object Is comprised Of ?

&)liaJl
StudentOb Car Object
ject Data Data
1- Student_name 1- Factory
2- University_Id 2- Model
3- Birth_Date 3- Fuel_Capacity
4- Address5-GPA 4- No_of _doors
6- Study_Level 5-Color
6- Shape
Operations () Operations ()
1-Modify GPA() 1- Set Factory Name()
2- Change Study level () 2- Change Color ()
3- Get Student Name () 3- Get CarInfo ()
4- Get Student Address () s

2024/2023 38 3 dmayy — Asloglae dwatia - 35LL dasls https://manara.edu.sy/ 26/22
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[A What is Class ? Why we need It ?

deols
9ytioll
Student 1 Student 2 Student 3
Data: Data: Data:
1- Student_name 1- Student_name 1- Student_name
2- University_Id 2- University_Id 2- University_Id
3- Birth_Date 3- Birth_Date 5-GPA
4- Address 4- Address 6- Study_Level
5-GPA 6- Study_Level
6- Study_Level
Operations () Operations () Operations ()
1- Get Student Name () 1- Get Student Name () 1- Get Student Name ()
2- Change Study level () 2- Change Study level () 2- Change Study level ()
3-Modify GPA() 4- Get Student Address () | 3- Modify GPA()
4- Get Student Address () 5- Get University_lId ()

https://manara.edu.sy/
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Class Student

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()

[A What is Class ? Why we need It ?

o)LioJl

Student 1

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()

Student 2

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
4- Get Student Address ()

https://manara.edu.sy/

Student 3

Data:

1- Student_name
2- University_Id
5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3- Modify GPA()

5- Get University_Id ()


https://manara.edu.sy/

Class Student

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()

[A What is Class ? Why we need It ?

o)LioJl

Student 1

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()

Student 2

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
4- Get Student Address ()

https://manara.edu.sy/

Student 3

Data:

1- Student_name
2- University_Id
5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3- Modify GPA()

5- Get University_Id ()
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Class Student

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()
5- Print Student Info ()

[A What is Class ? Why we need It ?

o)LiaJl

Student 1

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()
5- Print Student Info ()

Student 2

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
4- Get Student Address ()

5- Print Student Info ()

https://manara.edu.sy/

Student 3

Data:

1- Student_name
2- University_Id
5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3- Modify GPA()

5- Get University_Id ()
5- Print Student Info ()
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Class Student

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()
5- Print Student Info ()
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Class Student

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()
1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()

5- Print Student Info ()

DA?
&)liaJl
Student 1

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()
1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()

5- Print Student Info ()

What is Class ? Why we need It ?
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Class Student

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()
5- Print Student Info ()

[AD What is Class ? Why we need It ?

6)jliaJl

Student 1

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

=Adam
=1232024

=20/10/2003

=Hama TTT

=3.5

=6

= Adam@YY.com

1- Get Student Name ()
2- Change Study level ()

3-Modify GPA()

4- Get Student Address ()
5- Print Student Info ()

2024/2023 305 3 Azmays — Agilaglae duoctia - 5yl Zaals
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Class Student

Data:

1- Student_name
2- University_Id
3- Birth_Date

4- Address

5-GPA

6- Study_Level

Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()
5- Print Student Info ()

[AY/ What is Class ? Why we need It ?

6jliall
Student 1

Data:
1- Student_name =Adam

2- University_Id =1232024
3- Birth_Date =20/10/2003
4- Address =Hama TTT
5-GPA =3.5
6- Study_Level =6

= Adam@YY.com
Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()
5- Print Student Info ()

Student 1

Data:
1- Student_name =Sam

2- University_Id =1242025
3- Birth_Date =10/5/2003
4- Address =homs Il
5-GPA =3.6
6- Study_Level =6

= Sam@YY.com
Operations ()

1- Get Student Name ()
2- Change Study level ()
3-Modify GPA()

4- Get Student Address ()
5- Print Student Info ()

2024/2023 305 3 Azmays — Agilaglae duoctia - 5yl Zaals
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Objects and Classes .

UML class diagrams .

Performing output Displaying with print, println, printf.

Performing Input Scanner and some of its methods.

default constructor.

Overloaded Constructors, and methods.

Static Method, and Data fields.

Call by value and references.
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copy constructor.
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PA Objects and Classes 1
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[Z Objects and Classes 2

6)jliaJl

Example: This expression creates a
Scanner object in memory.
Scanner in@ew Scanner(System.in);
The object's memory address
is assigned to the input variable.
Input Scanner
Variable object

2024/2023 (3.8 3 Ay — diloglas daia - 5yLil| daals https://manara.edu.sy/
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[Py

azols  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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PA Instance Fields and
deol ~

§)liol Methods

abic Jlly Jods Jliel £ Ll Las 7 all palilly Jodz!!

zabin Jlaly Jedzl Jlinl e 4 dols Lrud clley chins (w0 (56 S

static § <8 yay o L”S'-"'" @;d.‘j.a Jil! @@lb

_a.ga.‘\.» g j 3 static E.n\.ulb ERESYI] \.«LA‘..\:u.wY u.»\s;.\.w.ﬂ M’@L&l‘g Jj.a::.u J\.m%" *
Ahu%uja.(‘.&‘ M‘jhﬂ-!.‘é—" M‘hﬂ&d—t §w\SJCLw23
A o lied) ssbayl ey oof Say ((56) Jubaiuwa S
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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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PA UML class diagrams 1

0)liaJl
Rectangle < Top A o Model

o (o .. MY M - v . °
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 .

dags ey e Jadey Caiall el (ragaty 1 Sodadl ¢ 3l
it aldass &s Lb..\.a.jj:‘t.’d:s.j ‘éazu Z}c.U #9 c‘a\.a.U+ c oo t}q.U— ByLals Eeudy Jj.b'_'zj‘ ¢ Lowss| oy ¢ L..,Ia.x-og.” BT
Ul ‘334 Mu{&'ﬂ‘ e ol r(GOFA ,eL&‘- (-,#,+) Jj-pj." ¢ 94 BJLZZ»Q E}g.w.aj @@.U M‘)S..\,giq-"- @u‘;‘.o-wi oy M‘ 9}2—" ¢

O (;-LA-wY\) NPTy Juadso daos pS : L(‘\A K g\ﬁﬂ.a.'i.n.‘.‘ MS")S..\,! Lb)y.d J> t,-,éj c@.@.n.u Q‘ﬂ-ﬁi&)ﬁ p.‘ ‘.3! QL&;& QL:)B‘.; Qijﬁ ©)
Ale holsdy Laay Ly

Void a9 tads s OIS 1319 Bolall dagdll ggig: Glall gyild) (wgdll uasle au9s O
Geboin Ladasg Jladl dagday dowl 329 ddino pwl o3 wconstructors (ule ;S5 gald) Ll § o gs gﬁ’\ G9 4nliS Jl> § apg Sl O
void (&> Yy tads dny o 41 ¥ ((5y5Y] eold! e 3doisle dele
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6jliall

* 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(15.0, 10.0);

2024/2023 383 dzay — Asloglas duwaia - 3)Ld | dasl> https://manara.edu.sy/
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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);

}

41
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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

2024/2023 (3.8 3 Ay — diloglas daia - 5yLil| daals
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Displaying with print, println PA Performing output 1
dola
)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.
sprint dcldall miio (po Zeud SOB Uog @
oy mi ¥) Az ga3l) el Silodle o Bagaall Byl (ope - olpa| duditd yiguraSIl dngy print() gid! -1
laly pogaig slael Jie falyl oo AST Cruwgdll ol darg 1319 ey finlyLiS piaTy (Leands (oliadl ciladle
el el dus 7 13 shie S piiwy Leand Lol o Layudl] (+) pliseiw! cg

@) Sy 7Y phge Jan 48 System.out.println()  acd) e JoiSS Lewie cprintIn() xeie -2
G lasdl aglay J) deldall
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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.
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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 Gewddd! Slouza o Aaslall & by o lialyly ol ellawg &G zed| z L= printf() zeio -3
(a3 i o) sl 5Ks) ol inasdl Lians (56 Sbedl s Aol o8 il 5 oy iy A g (%)
oo dde dadl] Sy pieie % d S Agymmy Al %S  Biuoe gy dludud Juy paic ga % s Guudd sozza i)
i dedd Sy juaic %f

S prezms uolsy dailall Aadil Aasd 71 )5) o 4l J) s (1) dliolall ( Gewdid] Adle % s £ %,20.2f  Gudill sizea
(s Ll Jllig 3 g0 (6120 Jud 85l Gl (ot o (S po ¢ Aipo 20 (0 4dhag A gomay pld,l EDU

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 s ddaid eiiw :alasdla
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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); ¢

relall a9l e ausiwdl LS M ol Iyadd caf System.in gl (e falyl Jluyl 2 Scanner caiall G 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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dszoln
ot
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
ALLS @15 o9 L}?S.q b.a-i Ly‘.» Hla o8 13] Java S (e 84dis 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
15.0, 10.0 ol apiny AL

The Default Constructor

Writing Your Own No-Arg Constructor

public Rectangle(){} OR public Rectangle() { length = 15.0;width = 10.0;
Rect}angle box1=new Rectangle(); IS 31dd o Ses Laic
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PA Overloading Methods and

deol ~

)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 daty ldag (Overloading &1 1 Jeosedl! 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; }
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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
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Sz static 0953 of (Jsdog galie) ciall cliacd 7l G e
utility classes (pous mdl G950 Losice éi Jadd (S8 wdy divall clincyl oda ad ob ey Laic o
Agalell Java 23Ke o (Math o § 38,2l se clesbyll gl 55 o)
ydia Jar 6] (o opo 4aiad| oLl ue Mia) SLisisI IS als izt (985 L g
M Ll sda (e Dldana ety b 5y éi (DI (et ik 3y Llea 4 malie g Lises Lovie @
Sl jasiw colS 5,STI 3 oSkl ydgig Lelady £l
- e oo o caigall el w0 static Sldane Jao> alosiul ol static ddsyls cleuiwd e
25 4adll Lglacls Math caivall (o (ol 3t e sleniw! Jlie
e Example:
double val = Math.sqrt(25.0);

N

Class name Static Method
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(Jaodl 939 Jguo gl suma cn static A Liall LSl alusiwly static Ll digall Jgdo ope (MY oty @
.S LeS static Jaqill (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 laod (o Slpadd linitialization jpzxs-1
. Dynamic laai ;o ol paidlinitialization =i -2
.constructer jlLdJ! 8lslis -3
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Bl yeama b Gylall cressstatic Jemio cbujad (Sag¥ o

initialization LJ &g elypa] oy o 131 0 J) ado¥ anlid| Jodmd| dier oty -
Aoyl disall fraisprivate static int instanceCount = 0; aai divo (e dditdd] I al Jlie -
(b IS dly pading 500 4 lus o ol ainall b JS 3 15ludey Jazl da

instanceCount field(static). -

3
Objectl Object2 Object3
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dalall dadll g4ig Jesodl Joas oo static deliall aisd! 29 JM5 (westatic Methods (e (MY 0y @

public static int getinstanceCount () { return instanceCount; }
Ol oy Adshall cleaiwl Jal o higall (e (LadY (£10¥ static ddsyb e Chio Gtz Lodic o

cCalc aiall paud aa’a’&.&;h.ﬂ
System.out.println(Calc.add(121, 112));

diall Gaiun e Lajle wiw! piy 18 Lad daidlastatic Gylall piad e

e Gylall ol Jedzd! as static Gylall Juolgis ¥ doladl Uladl § JLdly cdiall dayls static Gylally Jodxl o
static J¢d=t! ao Jadd Jyeolslsl 4l LY instance o ‘:;T static

ez e S (STg SLBITI (re L) Jguosd! (Sas o

static Jgaz]! 2 Jsolgilistatic pb Gylall adaius 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;}
}
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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
. " . " 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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il S ol ) LIS g es 0 Say @

-Aexdly primitive data type Jo¥l Jaaill Olelyld) e ot Java agdy e

- OO (e A g el o ¥ (Ol giadl) A (o oL il | A o oS s ¢ Jagsn g€ (SIS o g3 i @
558101 § 301 Glgis 9a reference type Azl il o

SLELS S Sligiome Jaotad Asylall cpagis 3ISU ookl T L « WaiawgS oy st A ylo LAl Lactic o
8,S1301 G gmamtl OIS puds e ol ol G  Adak| Al gy 4]
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displayRectangle(box);

|

[

6)jliaJl

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());
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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);
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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.

only the addresses of the objects are compared.
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8)li_all
o8 ] ol b ollin o
D5 e i il S (S ima) a1 4 s Lo ] o] e i cliey ¥ -
31 T e pdie J) 3 Olgie s 9o Abluy 1da tladd dpam e Aeud -1
31 I8 ) 58 e et g 1l iyus Jute sLid) U3 enty Deep copy dies deud -2
Rectangle r1=new Rectangle(100,50); s do¥ =i
Rectangle r2 = new Rectangle(100,50);
r2=r1;
if r1==r2)  System.out.println("The objects are the same.");
Else System.out.println("The objects are not the same.");
The objects are the same. rdelds piiw
135S s QA it 31y LY Y Tyt 551 e edaiins Loals| e Jyaanll o3 91
r2.setLength(66); System.out.println(r1.getLength()); =2 66
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* A copy constructor accepts an existing object of the same class and clones it sas ) Jl

t o) Jodmd Juybl Jodis gadg 12 Jie 4J 058 Jlaoy s o Laslinelg Jeam!l @ud Jlayly sl JSCaa GLI Jasxs ol a9
public Rectangle () { System.our.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 r'1=new Rectangle(1 3,9); // Create r3, a copy of r1
Rectangle r3 = Rectangle (r1);
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