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1 class student]

2

3 public String name;

4 public void printname ()

5 {

6 System.out.println(name) ;

7 }

8 }

9 «c¢lass classtest

10 {

11 public static void main(String args[])
12 {
13 student std = new student() ;
14 std.name = "Mohammed Mahmoud";
15 std.printname () ;
16 }
17 }

ol A e A

Mohammed Mahmoud

Press any key to continue .

gl o dxly Gl sz e ANy student il sl I s O
— ldla dslla) dls 4 String

std aw¥) ot student il e 387 cLiil Lad 13 03, bl (3 main alldl 3
SIS axlag ) oAl 5 SIUL dpde 8 ge st NEW 3 s N o 55
o o) mdazd SN ey S1A (3 )8 b jLan gl g3 g WUy op 5
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Mohammed.aau@gmail.com mohammed mahmoud




oz Lady name il (3 ded Lnsy 14 03,5 ladl (3 Jigsy bl e S
. std -5 printName @il

— JMJ.H <lads

oS ganll e 06 ple J g dll su2 e OVl o Lodie Public o
< A~V okl &= o ol J sl

Jls pdsay 2all lda OB ol J o gl su2 o m Leis Private e
asldseznl (¢ Y eoledll GMY) Joss asil)

J513 pdsciy saall s U o2 J oyl 302 0K Letis Protected o
Lozs aamall ooled y axdll

— : Constructor ldsdl

)l ol s o Wl 1

i) e ST el e AL Wi oz .2

i) A el Ladeds (3 2 ) leall 52y W11 os psans 3
S s e dge S ol L3y S

void g e g) a5 Y LS sy e O it Sy 4

Lsoe iy 2t daldl drall

Mohammed.aau@gmail.com mohammed mahmoud




access classname (parameters)
{

statement

— Juu
1 class student
2
3 public String name;
4 public student()
5 {
6 name = "Abubaker Ali";
7 }
8 public veoid printname ()
9 {
10 System.out.println(" your name is : " + name) ;
11 }
12}
13 class Constuctor
14 {
15 public static void main(String args([])
16 {
17 student std = new student();
18 std.printname() ;
19 std.name = "Mohammed Mahmoud";
20 std.printname() ;
21 }
22}
23
U e A

B CIWINDOWS\system32iemd. exe

your name 1s : Abubaker Al1

your name 1is : Mohammed Mahmoud
Press any key to continue
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gname iUl e (g gl student  asd) oy 25 5 12 A1 e skl
cname Aol 3 o) and clacl ab 2 sl ¢ student() L.zl 4 printname() i)

. std VU student dwdll s SS7 cLad) 5017 el 8

. constructor overloading i iall L)) Joomedly B ay WU ol

—: this &3l

this 2 3 slaseeal JIgsy ol pane o il o2 ) i Of class S adary

this &5 aliseal (S =g JUW JUl
public class Circle

int radius ;
public Circle()

radius = 1;
%ublic Circle(int radius)
this.radius = radius;
%uhlic double getAreal)

return 3.14 * radius * radius ;

ﬁublic static woid main(String args[]) // Main of program
Circle ¢ = new Circle() ;
System.out.println(" Area is : " + c.getAreal));

— ol e A
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BN CAWINDOWS\eystem32 cmd.exe

Area 1is = 3.14
Pres=z any key to continue . . .

Circle izl (3 radius Sl s2adl I 25 thisraduis &)Lall 10 o3, Jaudi 3
cradius el oAl radius o o) ) g

- . aj‘b)—“

o s (S a2 0 ol e b ) O el el e Sy BT )1 e
VG el ol (i e Gy el ddeee l2dl N goy las e aslaza YL
Ly e e Jaaly gl 5k (ailad) Sl 2l sale) () gea ) iy

OOVt IO R - TR WP (POt LSS S PR EPNCHE, CU B
an ol OV adl 0,55 of Ko . supercalss GYU &y )5l 23)) _somed 3 SUBCIasS

1 e 18 O 5 Sy il B Lo I oldl S dsly Wle 5 s
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i) ol L e ) )l ) Ly 5 20
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class superclass

{

attributes
methoed ;

}

class subclass extends superclass

{

attributes

method ;

By ) dhes i g oMol 2l
— 1 U 3 e sl oloas
2 Al adl 1> o public 3 Al J1eadly ol and) J s gl S public .1
o 3, SIS bl plasanl g 2l U & 5 ) oldl 51 ey L
Al Gl ¢ g
2 2kl 2zdll s> e private 2 Al J)glly ol el J s ) S : private .2
Yy adll Gl &5 ol s e Ll dpo sl (S ¥ STy ¢ L

o sl sl Ll s ¢ asdl) £ 5o il LSS el pluszaly
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azd)l |=1s e protected  a al) J gl g ol panedd J s ) u§~ : protected .3
Ll ol (S ¥ Sy it el & 5 ol s ey Ly 3 all
S oty aall aols Wl ol azdll p g e 2 all SIS clend plaszal,

L

— 1 Jl

import java.util.*;
class persocon

protected String name ;
protected int age ;
public wvoid set ()

Scanner sc¢ = new Scanner (System.in) ;
System.out.print (" Enter Name : ") ;
name = sc.next() ;

System.out.print (" Enter age : ") ;
age = sc.nextInt() ;

class student extends person

double degree = 0.0;
public wvoid display/()

System.out.println(" Nams= " + "\t age" + "\t degres");
System.out.println(name + "\t" + age + "\t" + degree) ;
ﬁuhlic c¢lass Inher
public static void main(String args[])
student std = new student();
std.set () ;

std.degree = 97;
std.display() ;
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BN C:\WINDOWS \system32\cmid.exe

Enter Name : kojo
Enter age : 20
age degree
20 97.0

Press any key to continue .

A O o o8 N Je LD g person asdll & 3 student asdll gL UL
azil) Ul std SIS el 5y Lgsldsiza) Lalaza) ) Y1 person asall (3 @ e set()

. person &zl 1959 ol ae <5, student azall OY &3 student
—: Abstraction Jy >l

asd) OV 53 2 asdll e BST eladl (S Y super class ol a5 s 5,2 asdll
53,2 45 Jealy . incomplete  AxSa 8 sdly Wl Jo BY e s 2 8 2
abstract 55 2 3414 dls e |3V s (s 522 abstract 3 st L) REEW
Sl 3 B e 1500 override oy . Lele override Lo Jes ani g

casmladl o

—. J.gﬁdj\ vj.@_&u C«aﬁ QJL:J\ JL:M
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abstract class B // abstract class

protected int num
public abstract wvoid show(); // abstract function

élass A extends B
public woid show()
num = 10;
System.out.println(" Number is : " + num);
élass C extends B
public wvoid show()
num = 12;
System.out.println(" Numser is : " + num) ;
ﬁublic c¢lass Abstract
rublic static void main(String args|[])
A a=new Al);
a.show() ;

C b = new C();
b.show!() ;

B CAMWINDOWS system32\cmd.exe

Number 1is : 10
Numser 1is : 17
Press any key to continue . . .
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b static i ,xs dlls ) Lgde override  es oS Y final method izl JI 5l

Al Layl o private & ,ae dls (gl al

Jstls @ me Al> (ol superclass ol a0 5SS Ol Sy Y final class axldl s

b 0S5 Al a)

—: el

Gl gx single inheritance languages &1, 4| 8 9 Ll o Bl a3 oS
W sge o a5 e S e sy a0 alas o 5 O 2l S
Bl o oSl pde 58 (s dly gz s Leddle duid 5 sl 315
multiple 53ad) D) gl Sl J2my eeds o)) s sde (3 8 ae Sflax
s 8 ey Bl g a0 e ST ailias & 5 OF 2l S Wby ¢ inheritance

B gmo Ly (el e ST ode alas e S3linaN) s 1))l e 5 Sl
s> I &1 50 e W Y Ll 1 sy L gleMs ity Sl 5 1)

al g3 & OF Y a4 S 5 Q3 avin Jia.a s2y ¢ Interface g ) alisanly
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2, jatlad) e s OF 22l Sy Lcal s SUL ety Oledadl e A2

. implementation L&uju e J’ B, Lede gl Y Q_Q) interfaces JU

Z\.@}\jj\ ol sl (U}d.w\ Z\-:‘."L:‘.gj 2\.@9—\) u—.’.ﬂc'ﬁj:’. LSSL:J\ JL::M

interface operations // define interface operations
{
public int sum{int x , int y);
public int sub(int x , int y):
public int mult(int x , int y);
publice int div{int x , int y):
} [/ end of interface
public class Interface implements operations [/ define class Interface use interface operation
{

public int sum{int x , int y)

{
return (x + y);
}
public int sub{int x , int y)
{
return (x - y):
}
public int mult{int x , int vy}
{
return (x * y);
}
public int div(int x , int y)
{
return (x / y);
}
public static void main{String args[]) // main program
{
Interface i = new Interface() ;
int a = 2 ;
int b = 1;
System.out.println{a + + " + b + =" + i.zumia , b));
System.out.println{a + - " 4+ I+ =" + j.sub{a , b));
System.out.println{a + o4 o+ =" + i.multf{a , b));:
System.out.println{a + " / "+ b +| "=+ j.div{a , b));
}

. ZEE?°L3<J?j‘ ‘;rﬁ C::)il_\

BN CAWINDOWS system32cmd. exe

any key to continue . . .
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Interface  azdll gy z o 55 g Operations  ag> 0 (o a5 GAUJJ\ REg
s Gk o el s 05y L implements 5 smest] SN pluszaly
Ay Jall iy Lgae W5 ol G mi pie (935 G gl 8552 M1 Jlsdl

ol e 3 e a1 3 Ly 5352

Bl dls S5 15 A ST 5 o5 adl s A Ay 5 ST S
o5 2l s w N bl G 3l s gy e Y Sy clgaldsina
X e W WAL 15 85L] 0 ST Bl gy Laldsiaal o5 ey Leiills 5 LS
22l) Ay s 3 3 Lgilawd ety g b)) 228l lgal I e sde (6F iy
:wsc@@ww\)wws%sﬁ

public class Myclass implements interfacel | interfacel

{

e PRIREE I O [y PP UOH I VP o R CH PESUN PP PR H

My S ol s ad ) Jpo ) pr anis g SN o szl o - all
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S dag s ol 2258 Jond LY oV s g 5l o el

import java.utjl.*d
import java.lio.*;
interface Student
puklic void displayInfol():

interface Teacher

puklic void displayInfol():
puklic void setInfol() .

puklic claszs StodentData implements Stndent , Teacher
private String name
private int marks[]:

puklic StndentData(String name)

thisz.name = name
marks = new int[3]:

puklic void =setInfol)

Scanner in = new Scanner(System.in) ;
for(int 1 = 0;1 < 3:i++)

System.ont.print(" Enter Subject [" + (1 + 1) + "] mark : "):
marks[i] = in.nextInt():

puklic void displayInfo()

System.ont.println(name) ;
for({int 1 = 0;1 < 3:i++)

System.ont.println({ "\t Sobject ["+ (i + 1) + "] %t " + marks[i]):

puklic static void main(String[] args) throws IOException

StondentData =td = new StundentData ("Mchammed") ;
Stundent stn = std:

Teacher tch = std:

teh. setInfol) :

=td.displayInfo() ;
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E CAOWINDOWS system32hcmd.exe

Enter Subject [1] mark :
Enter

Subject [2] mark :

Enter Subject [3] mark :

B CAWINDOWS system32\cmd.exe

Enter Subject [1] mark :
Enter Subject [2] mark :
Enter Subject [3] mark :
Mohammed
Subject

Subject
Subject
Press any key to

UL o Jolasy kst dszs gz S Jo Olzgarly iy o5 ol s (3

J gl e A} @l ) ULy e StudentData i) (5 s L anns 43 o
o= ke gl el pie g a1 e (3 apad L0 el Lgns ez I
oo references -y bse Cay e L3 G5 e fy.b,) ¢ std C;LQ\ o pldse G b
e g P OO [ P Vs CN g X T P e P e r |
1> oI5 oty Y Ay (Jagb asllall dlls e ady 27w~ Student ¢ g5 e

Bl bl Baa dgaty e SUL ae Jolan 6V (ol slall sl
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& o 3Nl gty OV (BSTy 53 Ol ) m b adand S
Uy
los U 4 aold) argaly d la b5 N Al Lot (T diws gl (6%

UL odd J o ) (3 WSl y (ULl By Bs st ey el U
— JKaY) suss
ol ods (Lo ol a2y Sl e e b s i dels dools Sla

oS gezes . Polymorphism IS iy 2ol sl O a5 (1 PPN
Al g reference  pluscnl 2l g1l e OIS xe folad) Bold oda 5 b

sl SIS

DN 3w sy JU U

Mohammed.aau@gmail.com - mohammed mahmoud
18




interface Shapes // interface shapes
{
public void printArea() ;
} // end of interface
class Circle implements Shapes // class circle use interface shapes
{
int radius
public Circle{int radius)

{

this.radius = radius
}
public void printlArea()
{
System.out.println(" the area of circle : " + (3.14 * radius * radius));
}
} [/ end of class circle

class Scuare implements Shapes // class square use interface shapes

{
int =ide ;
public Sguare(int sids)
{

this.side = side
}
public void printiArea()
{
System.out.println (" the area of sgquare : " + (side * =ide));
}
} // end of class square
public class Main // the main class of program

{
public static void main(String[] args)
{
Shape=s s[] = new Shapes[2];
=[0] = new Cirale(2);
s[0] .printAreal) ;
=[1] = new Square(2);
=[1] .]_3ri11tArea.()|_:
1 [/ end of main method
} [/ end of main class

:G‘UJ’?&‘O’C}‘

B COWINDOWS system32hcmd.exe

the area of circle : 12.56
the area of square : 4

Press any key to continue . . .

Square CU’UJ Circle 5 5l.Ji Shapes BILEAY PSS JEl s (s g2
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Al g a8 ST O a5 05 ey Shapes dgl gl wladl oda p ST O
Pl 3 ol Ly b oas Jﬁ) ol L>3 g d> L) deasenll) printArea

L

£ 5 or Bghas Gy al S G et ) A 3 SN e Bl gl
O_iajqu‘y ¢ abstract 3 all oledll s Slea o) 1l S a4 ¢ Shapes ag>) )

sy e S (o S Y |51 od e ol i b iy ol
PO P INaE: o) e
—: Packeges ¢ Jes

package e 34> 9 (3 Gakedl i) e ) Ol Gl olid) de e o5
1JSI BT o A 35 W) x5 ) package I el et Cale (3 lai2

. package JI - LS V’ izl e g st ) Gl a3 package s g
D Ols

prackage Application

packages JI o oS i g Lyl A el dga) I o asall oy e S03 Ly
Slel gl ads pa B e Lileal gy Wla g ) i Ul 3 (3 85 L0

« Math 4 Object 4 System  Jzs Ll (3 Z\ML&\ ol e s £ 9 javalang
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IUT a2 o 85l RS A Uh 0 g5 Bl sl sl o1 Ll o I
gl e (Saall 320 8Ly @Uﬂj\ &3 WW&FY\ packages
:@Y\-{wij

rackage Applecation
import java.util.*;
public class Main

o A ez Ll bl (3 package JI b g2 e paaS m ¥ ADls

- el RS b A Al

B s e OV am Sls (sl Sl e e il duds e
g il U] gl dems 8 s e J gt U 35 b ) duds LT a2
Gy runtime errors  Juidl e elastl Lo ges OYU oda a5 el ) ks
B g Oll o e sl ) S . exceptions lelia VL Bl 4

(L«.@T a4

oy Ol ool Lzl
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s o =T sl b e ol U o 3 Y e G2 Ol 2
Pz Sy bl Jerss pasandl J gl OF G Jle L 5T 5l o) frsdl)

7o) gl OF ol aal 1 ossnsd o901 3 ST 8 5 wbany Y unsll
i Y plsaad a8 ol i a0y AT Sl 4l il ) J s
.Lu,@j;s,go;@)uaﬁ;w%uwtgmaj.&.;?xjs%gs\w

el 2SS et LY el

3 bl o dlam ¥ S cands ol e 8l clas V) sl
F e 23 s o A e (2 im D L g s 055 1y il )
Gt g st OF sl e g gl 1in altal e omals ) s o

4 599 Y sl object Il able Jols (’J « object _&; 5 O 9> reference
ZGAU}J\ r.baw.u &L"’“‘: ol L d

c»bf.U (w‘ \.@.l:-.,\.; L;"J\ Q\.s\.:...‘b &L&:.; CJ.J\ \.l.é)

—. ;biw'}!\ a.;,-\aﬁ

LW G bl s gy s U Y| 55 R 6:3\ classes | o Isds Ll> 48 oo
exception L 3k sda O a7 Leas Juladl g Lgi i e a1 o ad el
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&g ol ) &l el y e S5 VT 58 L ollN) 5 31y ¢ handling

USR]

199 o class Jl \ds sy « Exception 4.l class Je java.lang package ng,;
Bl 4 45 a5 classes JI o oS sde Sl el s (W Bus & R
iJT bl- 3 . Exception class Ji L&las & 5 Lemar g (il cUast Y et
Ladeis oL Lath) J g w8 gill ol JLall 231 10 5 b e Al ol kAl

L g (3 e add dyloeal

Delimal) oo ) dela) aa2)

try

| // block of code to monitor for errors
;atch (ExceptionTypel exOb)

| // exception handler for ExceptionTypel
;atch (ExceptionTypel exOb)

| // exception handler for ExceptionType?
%inally

// block of code to be executed before try block ends
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o by sa Ak ol Jaaddl (T L Uas & ga 345 ol e ol g o
. (921 STy block try o dilaill o OB a5 try 5 sl AdSIL T o 5B

JaS eS8 0 S m coss Mon LSl aakad) ol =10 b Jidy e
U3 e = 4l ¢ exception ol 13) Ll . exception & s> O 43 &l ,Lall &=
A Ladsy v_ix:ﬂ Jiz try ailaie Juis aladi g exception S ¢ 55 e object Ay
Ol ug Wiy (a5 & I exception JI odgy LU duarasially catch dilais
34£ exception ¢ 5o object  Lgaw 8 - iz (L) alsST) catch block
iwwlie catch  ddbie -0 ey 4l (342 exception ¢ 5 o object Mg Ladis

candkles g iz

&\jﬂ sAs e exceptions  JLaz.Y sds1y catch  Zibais e 5T 0> 5 O S
aibie Jof o ol g st & gd e AU sda 35Ul try ddlane il

.lﬁé.ﬁv.:g‘y) s> ] L:a;\,",s.;:(..:g) @b@xw\@; Jlay 4wl catch
a5l 541y catch block - ST Sl OIS 13) 2> catch  dilais e ST
2 YAl try dileie s @13 &) LS s gl Ladl JLasaY
diaie g5 ¢ finally aabie Wl L Uas (ol &40 adal Zs catch ilis (o Ay
o o i Jls (3 badids 3 855 ol be Sln 38713 L o3 o |

try Ailaie Judd v wl cellast 093 gl I deds JaST 13 il 6l L oust
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sy ctry e i U e i 13]y « finally dddan ) 2L JoSOL
3. finally  adlais a5 o — ol y O — 4wl cateh ddlais A5 oy Ladods
el ey et 2l dlis catch Gidais s 5 d g ol U Lo S

oAy i) alab
LERRPT e S ‘L;;fw exceptions | CM._:L suber class ¢» Exception class =,
s 3,44ll Lb catch.(Exception ex ) & L)l . class exception i,dds s olis

b s Uas of bl

—. ;Lw:'" Y‘ de J\.:.a
public class Testor
rublic static wvoid main(String args[])
int a = 10;
int b = 0;
try // try bock
int ¢ = a / b;
System.out.println(" Result is : " + ) ;
éatchiArithmeticException e) // catch block
System.out.println(" Division By Zerc ") ;
finally // finally block

System.out.println(" End Program ") ;
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: Gﬂbﬂj‘ N CJ.;-\
B COWINDOWSsystem32hcmd.exe
Division By Zero
End Program
Press any key to continue .
— ol

Ll danl oSSy Ll (3 el SUL 2 Pl y sd) s ol
Jds day o gy Bli 1y ol b Aol SUL) 2 BSG] 3 a2 )l ol
Al g ol gl I ikt Sole] i Lgaldsianl g L) J o o) 251SG] e cals I

Ledol o Qi‘,:.) « package java.io (3 83 s> 5\l 4 Classes J\ - \,5 T;J& Ll by
Ll Jales g 55 92 ol OUBLI 86l 3y Led el UL 2,187y lall) Cay o0

stream JI . UL oe Stream Lt L g - Lk y lalll () als il bl
o oe) @ Ades IO @UJ,J\ Al Gl e dl g o) (3 UL 3ud (6 2 aa
Sl me el S 2 ades IV el U el ) e o

& Loy adlll UL g1l BUST5 8l 3 Sy o (Uil 3 plasiaaly sl ik

o) s
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b ) 3 aelisany I3l dxzal File 2zl el LBl 4 (3 Cals (i o5 o

LSS elas) s (el ol Loy 3

g

552 g0 302 Gl OF e aSTW (3 exists DIU) e i

getPath Al alaseznly S Gl jles e Jpad) (S 0

£35S dum e e b 3 b sis OUL G e
ot UL e s st o dd) alll ol apad 5 b e FilelnputStream
7oU A @ UL plasanl g e Gl AU Calll sy ¢ o) e g ST
Gl oy a5 s

@l Calll ol dpu2 «s FileOutputStream ¢ 5 o SIS pldscil oz 0
5Ll o Ui 133 3o Gl i S 18] L ad UL it b
.U.é‘-\@;,dl\h»v.:g ‘M\\&@Qﬁe\bbsu\;\v\lé\gwj
.G.aUJJ\ ab 5 9> ol

write il (el AU - sxall Call) e 1 g byte &) read All pisis e

el 0l s s JU) U Farel 7l Gl 3 s byte At
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import java.io.*;

public class Main

public static wvoid main(String args[]) throws IOException
FileInputStream fi = new FilelInputStream("welcome. java') ;
FileoutputStream fo = new FileOutputStream('"welcome.txt") ;
int g =0 ;

while(g != -1)

g = fi.readli);
if(g = -1)

fo.writel( (char)g) ;

fi.closeil:l
fo.closel() ;

CAUJJ\ @JL"J l;:aL?- welcome.java _alll —_— fi ol (o o s cﬁ\.}r&\ I (3
o5 . FilelnputStream class s 5, ‘;"J\ read Al aldsansl as OULY 6| 4
Gllbaedlods 2 g el 2V bibyte Gl ol g 51 3

be) ) alas oUST Bel Al nge Jaxy g camldy oo il e 3l 8N TS welcome. txt
idl> L (i e —1 el read Al wwd Ladie g canly L) Gl Lay o
plsaaly 38w OF 2 cCale (6l o Joladl e 1401 d . while 313

& welcome.java ) ol g2 Fed el ) s LS e ey L close Al

.welcome.txt _all
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RERCIE N N U Ry L EH U g VIPEI Ve g [ N HES S
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public class MyThread extends Thread
{
int sleepTime ;
public MyThread (String name)
{
super (name) ;
}
public void run()
{
System.out.println(" Stating Threads " + getName()) ;
try
{
sleepTime = (int) (Math.random() * lDDDD)h
System.out.println(" Sleeping for " + sleepTime + " milliSecond ") ;
Thread.sleep (sleepTime) ;
}
catch (InterruptedException e)
{
System.out.println(e.getMessage() ) ;
}
System.out.println(getName() + " Finished ") ;
}
public static void main(String[] args)
{
MyThread tl1
MyThread t2
MyThread t3
tl.start() ;
t2.start() ;
t3.start() ;
System.out.println(" main method is done") ;

new MyThread(" first ") ;
new MyThread(" Second ") ;
new MyThread(" third ") ;

class  caliclass I &, Of (2 cthread e 55l mab JI 06 S
« package java.lang 3 class thread J> 5 .Lgw Led é\&&\ oS v.ww) L5J>'T

G AN pasy OF Sy alST psinns string sy constructor e (s 52

Al s (3 WS dglace colS 13 Aol il threads I -
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BN CAWINDOWS\system32\cmd.exe

main method is done

Stating Threads Tfirst
Sleeping for 2394 milliSecond
Stating Threads Second
Sleeping for 1894 milliSecond
stating Threads third
Sleeping for 5970 millisecond

Ssecond Finished
first Finished
third Finished

Press any key to continue
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BN CHAWINDOWS\system32cmd. exe

main method is done

Stating Threads first
Sleeping for 6944 millisecond
Stating Threads Second
Sleeping for 3456 millisecond
stating Threads third

Sleeping for 7430 millisecond
Second Finished
first Finished
third Finished
Press any key to continue
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