1. Java program to find the roots of a quadratic equation
fRee ATFACER & AT (Al =7 |

2|l ax’+bx+c=0 FRwacels e fefeaer cepar o |

import java.util.Scanner;
public class RootsOfQuadraticEquation {
public static void main(String args[]){
double secondRoot = @, firstRoot = @,
Scanner sc = new Scanner(System.in);
System.out.println(“Enter the value of a ::");
double a = sc.nextDouble();

System.out.println("Enter the value of b ::");
double b = sc.nextDouble();

System.out.println("Enter the value of c ::");
double ¢ = sc.nextDouble();

double determinant = (b*b)-(4*a*c);
double sqrt = Math.sqrt(determinant);

if(determinant:8){
firstRoot = (-b + sgrt)/(2*a);
secondRoot = (-b - sgrt)/(2%a);

System.out.println("Roots are :: "+ firstRoot +" and “"+secondRoot);
jelse if(determinant == @){
System.out.println{"Root is :: "+(-b + sqrt)/(2*a));



2. Java Program To Find Prime Numbers Between 1 to n Numbers
S (AT Y00 AN ISR MR GfeT T ST (IF FAF (AT fo7e |
ST TR AT ([ FAR A8 (2T foret |

import java.util.Scanner;
class Prime
{
public static void main(String arg[])
{
int i,count;
System.out.print("Enter n value : ");
Scanner sc=new Scanner{System.in);
int n=sc.nextInt();
System.out.println{"Prime numbers between 1 to "+n+"
for{int j=2;j<=n;j++)
{
count=8;

for({i=1;i<=7;i++)

{
if(j%i==8)
{
count++;
I
¥

if{count==2)
System.out.print(j+" ");



3. Sum of two numbers using Scanner
TG LN (A51FF (I FAF (AT

import java.util.Scanner;

public class AddTwoNumbers2 {
public static wvoid main(String[] args) {

int numl, num2, sum;

Scanner sc = new Scanner(System.in);
System.out.println("Enter First Number: ");
numl = sc.nextInt();
System.out.println(“Enter Second Number: ");
num2 = sc.nextInt();

sc.close();
sum = numl + num2;

System.out.println(”"Sum of these numbers: "+sum);



4. Java Program to calculate area and circumference of circle
Jeed AR G TR et ciam T |

class CircleDemo2

1
public static wvoid main(5tring args[])
1
int radius = 3;
double area = Math.PI * (radius * radius);
System.out.println{"The area of circle is: " + area);
double circumference= Math.PI * 2*radius;
System.out.println{ "The circumference of the circle is:"+circumference) ;
¥
¥

5. Java Program to Check Whether a Number is Even or Odd / Using Built-in Packages
tea fAers ARt e o @4 |
we Built-in ~5iee =7 303 &l @il g |

java.util.Scanner;

EvenOdd {
iain(string[]l args) {
Scanner reader = Scanner (System.in);

System.out.print("Enter a number:
num = reader.nextInt();
(num % 2 == 0)
System.out.println{num +




6. java program to find factorial of a given number using recursion
Recursive Function 3597 03 Factorial @3 sI7 et coffalsr @14 |
ST FIHT IR I FICHIA @F i efeaa cenais fere |
AT @ M7 Factorial value e copeim @4 |

class FactorialDemo2{
public static void main(S5tring args[]){
int factorial = fact(4);
System.out.println{"Factorial of 4 is: "+factorial);

h

static int fact(int n)
1
int output;
if(n==1){
return 1;

¥

J/Recursion: Function calling itself!!
output = fact({n-1)* n;

return output;



7. Display Fibonacci Series Using for Loop
TR TRAT (T TR AT T |
for Loop <=7 @ Fibonacci Fifites 3 s fdem e @2 |

main(5tring[] args) {

n =10, firstTerm = 0, secondTerm = 1;
System.out.println(”Fibonacci Series till " + n + " terms:"):

( i=1:1<=n; ++1) {
ystem.out.print(firstTerm +

// compute the next term
nextTerm = firstTerm + secondTerm;

firstTerm = secondTerm;

secondTerm = nextTerm;

8. Sum of Natural Numbers using for loop (1 +2 + 3 + ... + n)
1+ 2+ 3+ ...+ n Fifces @ @@ F9— @@ @ |

SumNatural {
iain{5tring[] args)
100, sum =

<= num; ++1)

ff sum = sum + 1i;
sum += 1i:

System.out.println(”5um = " + sum);




9. Method Overloading 5= S &eT (2 &g |

MethodOverloading {
display( a){

System.out.println("Arguments: " + a);

display( a, b){
System.out.println("Arguments:

+a+ "and " + b);

nain(String[] args) {
display(1);
display(1, 4);

10. Constructor / Parameterized constructor / Object and Class 732 3 @ISl (221 fore |
public class Main {

int x;

public Main(int y)

X=Y;

public static void main(String[] args) {
Main myObj = new Main(5);

System.out.println(myObj.x);

// Outputs 5



11. Constructor Overloading / Copy Constructor / Object and Class 5327 (= &e! (@l o |

class JavaExample{
String web;
JavaExample(String w){

web = w;

/* This is the Copy Constructor, it
* copies the values of one object
* to the another object (the object
* that invokes this constructor)
*/
JavaExample(JavaExample je){
web = je.web;
¥
void disp(){
System.out.println("Website: "+web);

public static void main(String args[]){

JavaExample objl = new JavaExample(“"BeginnersBook™);

/* Passing the object as an argument to the constructor
* This will invoke the copy constructor
*/

JavaExample obj2 = new JavaExample(objl1);

objl.disp();

obj2.disp();



12. Single Inheritance / Super Class and Sub Class / Base class and Derived class / Object
and Class IR I & (2 e |

class Animal{

void eat(){System.out.printin("eating...");}
}

class Dog extends Animal{

void bark(){System.out.printin("barking...");}
}

class Testinheritance{

public static void main(String args[]}{
Dog d=new Dog();

d.bark();

d.eat();

1

Output:

barking...

eating...




13. Multilevel Inheritance / Super Class and Sub Class / Base class and Derived class
TR I GOl (@ fore |

class Animal{

void eat(){System.out.printin("eating...”);}

}

class Dog extends Animal{

void bark(){System.out.printin("barking...”);}
}

class BabyDog extends Dog{

void weep(){System.out.printIn("weeping...");}
}

class Testinheritance2{

public static void main(String args[]){
BabyDog d=new BabyDoqg();

d.weep();

d.bark():

d.eat();

H



14. Hierarchical Inheritance / Super Class and Sub Class / Base class and Derived class
TR FCI Sl (i ford |

class Animal{

void eat(){System.out.printin("eating...");}

}

class Dog extends Animal{

void bark(){System.out.printin("barking...");}
}

class Cat extends Animal{

void meow(){System.out.printin("meowing...");}
}

class TestIinheritance3{

public static void main(String args[]){

Cat c=new Cat();

c.meow();

c.eat();

//c.bark();//C.T.Error
1



15. method overriding === 3 &l (@R 7 |

//Creating a parent class.
class Vehicle{
//defining a method
void run(){System.out.printIn("Vehicle is running”);}
}
//Creating a child class
class Bike?2 extends Vehicle{
//defining the same method as in the parent class

void run(){System.out.printIn("Bike is running safely");}

public static void main(String args|[])}{
Bike2 obj = new Bike2();//creating object
obj.run();//calling method

}



16. Polymorphism / Hierarchical Inheritance I5<xi7 3ta &l (il o |

class Animal{

void eat(){System.out.println("eating...”);}

1

class Dog extends Animalf

void eat(){System.out.printin("eating bread...");}
I

class Cat extends Animal{

void eat(){System.out.printin("eating rat...");}
1

class Lion extends Animal{

void eat(){System.out.println("eating meat...”);}
I

class TestPolymorphism3{

public static void main(String[] args){
Animal a:

a=new Dog();

a.eat();

a=new Cat();

a.eat();

a=new Lion();

a.eat();

)



17. Interfaces I7TF I e (@& vl |

interface printablef

void print();

}

class A6 implements printable]

public void print(}{System.out.println{"Hello");}

public static void main(String args[]){
AB obj = new AG();

abj.print();

i

j



18. Multiple Interfaces 2R I &l (@i ford |

interface FirstInterface {
public wvoid myMethod(); // interface method

interface SecondInterface {
public void myOtherMethod(); // interface method

class DemoClass implements FirstInterface, SecondInterface |
public wvoid myMethod() {
System.out.println("Some text..");

}

public void myOtherMethod() {
System.out.println("Some other text...");

¥

class Main {
public static void main(String[] args) {
DemoClass myObj = new DemoClass();
myObj .myMethod();
myObj .myOtherMethod();



19. Abstract Classes and Methods JRZF F3 e (@il o |

J/ Abstract class
abstract class Animal {
// Abstract method (does not have a body)
public abstract wvoid animalSound();
// Regular method
public woid sleep() {
System.out.println("Zzz");

//{ Subclass (inherit from Animal)
class Pig extends Animal {
public void animalSound() {
// The body of animalSound() is provided here

System.out.println("The pig says: wee wee");

class Main 1
public static void main(String[] args) {
Pig myPig = new Pig(); // Create a Pig object
myPig.animalSound();

myPig.sleep();



20. User-defined Packages 53=17 33 &refl (@il fora |

MyPackageClass.java

package mypack

class MyPackageClass
public static void main(5tring args
System.out.println(”"This is my package!”

21. Thread 37T F0a &l (T fora |

class Multi extends Thread{

public void run(){
System.out.println("thread is running...”);
J

public static void main(5tring args[]){
Multi t1 =new Multi();

i1.start();

i
h

Output:thread is running...




22. MultiThread 35729 33 St (i@l foved |

package multithread;
class A extends Thread
{
public void run() {
for (int i=1;i<=5;i=1i+2){
System.out.println("Inside Thread A:i="+i);
}
System.out.println("Exit from A");
}
}
class B extends Thread
{
public void run() {
for(int i=1;i<=5;i=i+2){
System.out.println("Inside Thread B:i="+i);
}
System.out.println("Exitc from B");
}
}
public class Multithread {
public static void main(String[] args) {
A thl=new A();
B th2=new B():
thi.start():;
th2.start ()
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Classification of programming languages




Hierarchy of computer programming languages

C, C++

PHP Java

e LEVELS OF
igh Level Language PROGRAMMING

Assembly Language

Machine Language

Hardware




Hierarchy of computer programming languages

C=A+B; C++

High Level Language

ADD A,B Assembly Language

100100111 Machine Language

S adware



Translators

Source Tk ey Machine
Code Code

Error messages




Computer
Language
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Compiler VS Interpreter







Concept of object oriented
~ programming (OOP)




Objective

Understand the concept of object oriented programming (OOP)
- Procedure Oriented Programming (POP)

- Drawbacks of traditional programming

- Object Oriented Programming (OOP)

- OOP languages

- Benefits of OOP

- Application of OOP



Procedure Oriented Programming (POP)

1
| Main Program ]

| 3

]
L( Function 1 Function 2

| ' | )

L 1 / ]
u Function 3 1 | Function4 ] FunctionS]




Drawbacks of traditional programming
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Object Oriented Programming (OOP)

Procedural Oriented Object
Programming Oriented Programming

Functions | ! Functions

N

l Functions

Global Data Global Data

Function 1 Function 2 Function 3

Local Local Local
Data Data Data




Terms used in OOP/O0P Concepts

Encapsulation

»
Object-Oriented = * .
Programming @ — Abstraction
System(oops) .

. -%/




Popular Object-Oriented Programming Languages

e Java

e Python
o (C++

e Ruby

o (C#



Benefits of OOP
o IAFIIRRTO! (Reusability)

o TFHIEF (Maintenance)
o foarTar (Security)

o SIS ST YNHT (Easy)



Application of OOP
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Understand the features of Java




SeT (CATenfer S

STS] AF(6 (AT STAT| N NRE@HCHN 2097 PIEE (NGTH (@ Srel [SoRd FF 1EF a6 oo
o [AF TIEE S (@R eFE a6 ffF T 27|

STel'd 9% SAfHTOIF I FIR 97 IS (portability), fF=T76], 932 IRET SFAFTEGST (ansnfen
8 8T (AR a7 e AT ST |

SreT A6 OF IEF, e, T3 fefod az: fagrm camanfar sl
SD¢ S ST NREFIHCENN IST-5.0 FFT FE|

(ST STIfeTs SO S RIE Sf3fow|

ST AT AT F el 8% (Oak)|




e

James Gosling, Mike Sheridan, 43} Patrick Naughton 3% N9 i ST
RIS (AT BF FEA| TR TST TRESE "8F"'(Oak) I 30| (T SHifers
AT AT ANRET 3F NI ST e (@ 93 AR TR TF| AFF AT 1 F0a] 77 "N |
I A% BIAT AF6 FRCT I D] faftarerd, P B2 Fd F1I6 (¥ (WIS
Bd PICIF S 3 (T TN (SfF 9% 97 I AHI6 FEF "Se " NI
ARFGAT FAETA | S ST T MAEIHCEEIT SSI-5.0 FFTT FEN | S eTa o fozef
"9FEF T, (T (FET IS G (Write Once, Run Anywhere or WORA)" |




Multithreaded

Interpreted

Features
of

Java

Platform
Independent




TSl FTRTF (Javac)

Javac FNREAE, STST (AN 206 R (java H1Re HTFeP1at (st
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ST SIRIE I (JVM)
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use any text editor to type javac Hello.java to type java Hello to |
create your program compile your program execute your program

\ editor }—' Hello.java = ‘compilerl'—* Hello.class—w "Hello"

! | T

your program computer-language

(a text file) version of your program output

Editing, compiling and executing.




Hello World Program

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

System.out.printin("Hello Java"),

¥



Java Runtime Environment (JRE)
JRE 936 environment @ STeT STEAT (e T F|
JRE (® STeT SIRIT GIFE (JVM), F19 TRER 93 Ty HRe T@®|
fFF e FMRTIF 2% fEI1NT 231w (SETHES {ay AR

Set of libraries
e.g. rt.jar etc.

iy =

Other files




Java Development Kit (JDK)

JDK = JRE 97 a3 STEI6|

a8 JRE a7 NAF% (STel BRI GRS (JVM), F1F TRE) W2 FoNRE, fSamng 2enf™
(SIS o8 AR

Set of libraries
e % e.g. rt.jar etc.
> Development
JVM ; tools e.g.
javac, java etc.

- -

Other files

JRE

JDK



Integrated Development Environment (IDE)

AT (SfFF THESTF I N (SoT G 955 Ty 1o
LA (GUI) @ &

e Eclipse
e NetBeans

e Intelli] IDEA



Home Task

e Applications of Java.
e Difference between c++ and java



How to Install Java Software




Understand the features of Java




SIS T (AT

//HelloWorld &N B
public class HelloWorld {
public static void main (String[] args) {
System.out.println ("Hello World!");
}//main (NS ¥
}//HelloWorld &M (¥



SIRIGIHCHE (Identifiers)

F,IAIGD, TES, (SIAITIA, FABID0, (FAT 2SN TS FAF Ol (F JT ] % TINF FA1F

example of identifier:-
class name

- method name
public class Demo '

public static void main(String[] args)

{
int x=100; variable name

} \
} variable name




o (WG 2O IAFH(a to 2), TS 2T AFH(A to Z), fEfREG(0 to 9) 9% AT () X7
G 5% ($) 97 I IMRGIHHRTF 51fe 2@ MNE|
o (FA«- mySatt, var_1, _testvariable, $testvariable
o IRTSITHAE fERET T BF 2@ =1=E 1l
o (INF- 4_satt_you (¥ 77| fFF satt_4_you &|
o SNRGITHAT (FFIET M 2@ M|
o (FI-(HaMG®(case-sensitive)

o (IFF- MyVariable a3z myVariable 452 g5 1|




o FOIGE ARGIBHAFT NG T5IZF F971 I1E 1|
o (@¥4: int, float, double

o TEF NIRT AR ST HF =I0] [0 F61F (F9- |, @, #, $, % TN 3= FAC© & o1
|
o  (@AG: &num, #num

o SRGIBCHRE-IF S STFTT el J13Y FTIRF FoeT |
o (Jes a= 25 FH(valid) SRCSITHAE 2ES age= 25 e YT &R AT IF

o JNR(GHLHIF AT M& HIFT I I1EF 71
o (¥N: num ber, num two

o fISHITF WY U BF FT IEAT|
o ([@A4: Thum, 2num, 3num




Valid Identifiers

(©)

(@)

_variablename
_3variable

Stestvariable
VariableTest

variabletest

this_is_a_ variable _name
MAX_VALUE

sum_of array

Invalid Identifiers

(@)

2num

&sum

@s

int #Fnumbertwo
num two

exa + + ple
sum_& difference

variable-2


https://www.techtunes.io/techtuner/s/

Java Naming conventions

Class

% Start with the uppercase letter.

% Noun such as Color, Button, System, Student etc.
< Use appropriate words

<% Example: -

public class Employee

{
//code



Java Naming conventions

Interface

7

% Start with the uppercase letter.

7

% Adjective such as Runnable, Remote, ActionListener etc
% Use appropriate words
<% Example: -

interface Printable

{
//code



Java Naming conventions
Method

%  Start with lowercase letter.

% Verb such as main(), print(), printin().

%  Multiple words, start it with a lowercase letter followed by an uppercase letter such as
actionPerformed().

% Example:-

class Employee

{
//method
void draw()
{
//code
}
}



Java Naming conventions

Variable

% Start with a lowercase letter such as id, name.

% Not start with the special characters like & (ampersand), $ (dollar), _ (underscore).

% Multiple words, lowercase letter followed by an uppercase letter such as firstName, lastName.
% Avoid using one-character variables such as x, y, z.

% Example :-

class Employee

{
//variable
intid;
//code

}



Java Naming conventions
Package

% Start with lowercase letter such as java, lang.
% Contains multiple words, it should be separated by dots (.) such as java.util,
java.lang.
% Example :-
package java.lang; //package
class Employee

{
//code snippet



Java Naming conventions

Constant

% Use uppercase letters such as RED, YELLOW.

% Multiple words, it should be separated by an underscore(_) such as MAX_PRIORITY.
% It may contain digits but not as the first letter.

% Example :-

class Employee

{
//constant
static final int MIN_AGE = 18;
//code snippet

}



Java Naming conventions

CamelCase in java

% Java follows camel-case syntax for naming the class, interface, method, and
variable.

% Second word will start with uppercase letter

% Example :-

actionPerformed(), firstName, ActionEvent, ActionListener, etc.




Pipe (])
Backslash (\)

Enter

Question mark (?)

Forward Slash (/)




Comments

Multiline comments

Comment type Meaning & Example :-
// comment Single-line comments /* This is a example of
/* comment */ Multi-line comments Multiline comments */.

Single line comments

/** documentation */ | Documentation comments

% Example :-

//Single line comments example



White spaces

& fafeg Statement aF F&To AT SIS
& a6 RIIRLETN A3 OO, 9F(6 BVF qT AF6 T T2 2@ TE

% Example :-

int a=1;
intb=2;
intc = 3;

Public static void main(String args[])



Separators

oo f95fefie Separators T2 FF
% 9F[6 statement (¥ FA©
% , consecutive identifiers AW 0@
% CHIETES AR F (V@ MRET 91 v P09
¢ () BRI (OfF FIF THT TG NFT FF
o {}FN, VT tofF FAF T 920 2
< []array (ofd 19 9T 5976 2T
% Example
> String language = "Java";
> int[] array = newint[5]{1,2,3,45}

> inta, b, c



&

@ List of Java Keywords

Primitive Types mModifiers  Declarations  cControlFlow  Miscellaneous
and void
1.boolean 1.public 1.class 1.if 1.this
2.byte 2.protected 2.interface 2.else 2.new
3.char 3.private 3.enum 3.try 3.super
4.short 4.abstract 4.extends 4.catch 4.import
5.int 5. static 5.implements SR EY 5.instanceof
6.long 6.final 6.package 6.do 6. null
7.float /.transient 7.throws 7.while 7.true
8.double 8.volatile 8.for 8.false
9.void 9.synchronized 9.continue 9.strictfp
10.native 10break 10.assert
11switch 11._ (underscore)
12case 12goto
13 default 13.const
T4throw

15return




Java Program Structure

"
Package Statement )—»

Opti

Essential

B

Import Statement

)

Interface Statement )—*

Class Definition

)—)

Class With Main Method

To Improve Readability Of The
Program Code

To Organize The Program Code

To Add Packages To Program Code.

To Implement Multiple Inheritance.

To Define The Classes In Program .

Public Classes With Main Method.




10.

15.

20.

package com.mm; package declaration

import java.util.Date; import statements

5 /**
* @author tutorialkart.com Hcommentsl

i

public class|ProgramStructure ]-{— class name

int |repetetions|= 3; global variable

public static void main(String[] args){
ProgramStructure programStructure = new ProgramStructure();

main

programStructure.printMessage(“Hello World. I started learning Java."); | method

public void printMessage(String message){
Date [date|= new Date(); |variable local to the method|
for(int [index}0;index < repetetions;index++){
System.out.println(message+” From "+date.toGMTString());
} variable local to the for loop

method




JAVA LITERALS OR CONSTANTS

Literals in Java

inta =123 456 7,;
int b = 23_456_56789_1; int number = 20;
longc=24 56 789 12L;

int d = Oxef _a_b; //Hexadecimal constant
int e =0b1011_0111; //binary constant *
int f=01234 5678; //Octal constant

float pp =34 456.12 23 4;//floating point consta
double qq =455 456.126 234, //double constant

Variable Literal




Data Types, Variables, Literals




(GGT (Data)

o TIB1E NfexIf o1 7e ST
o NHTA SN TIBT o700 (F1 35 M (Value) ST Wty N JAHF|

o (GOIF AFTFIT FE@ (T AYIT HATHA A8 I ©1@ of(Information ) I

o (I TS =@ A, ST, (AT 999 2= SAG(DATA) |

o IMM@ RAWF T 79E&S fofere tofd TAHT 2= oW (INFORMATION)







Primitive Type Keyword o e

Type Size in hytes Range Default Value
byte 1 byte -128 to 127 0

short 2 bytes -32,768 to 32,767 0

int 4 bytes -2,147,483,648 to 2,147,483, 647 0

long 8 bytes -9,223,372,036,854,775,808 to

9,223,372,036,854,775,807

approximately +3.40282347E+38F
(6-7 significant decimal digits)

float 4 bytes . 0.0f
Java implements IEEE 754
standard
approximately
double 8 bytes +1.79769313486231570E+308 0.0d
(15 significant decimal digits)
char 2 bytes 0 to 65,536 (unsigned) \u0000'
bool Not precisely tracopddl fal
oolean defined® e or false se

2SN FARES TIGT 513, 97 S 20 ASTT AIGT 77| 9771 (NANH® TSI S qN |



Example of all primitive types:

int myAge = 15;
float salary = 50000.99f;
char sex ='M’,

boolean employed = true;

//Scientific Numbers
float f1 = 35e3f;
double d1 = 12E4d;
System.out.printIn(f1);

System.out.printin(d1);

// Integer (whole number)
// Floating point number
// Character

// Boolean

//35000.0
//120000.0



©YIfSIJ (Variable)

SYfEFTT 2 AFT AR I FEISOIET A6 AENE (@EN & AT 3@

int age = 20; ¢— value

\

datatype variable_name

20

Resarved Memory for variable

RAM




O IfSEI (AT (Declare a variable in Java)

int num;

char ch = "A'";
int number = 100;
char ch;

int number;

ch = "A'";

number = 100;



Siee SN IT AP

o (SIHEIEE AP ST G (White spaces) ATH@ NG o1

SURITTST: int num ber = 100; aft sy

e Variable 996 fI0E 97 (@97 $ 972 _ T BF 30@ A |

o IOl (FI: SHIBIG TN variable a7 I35 (b TMeF IHH T 8F F91 56w

SURFIEFT int number;

o (ST ag A1 B T AFIEF =T 5els foI@T A7 FE (FN 2T 0 & |

(TAF- int smallNumber; int bigNumber;

* TSN SIIHFICH AR (FH (FABIGS(Ccase sensitive)|



Sete (S IEIET TP

o (A9 SVfF@I(Local variable)

o SHNGSF 1 F1Y ©FIH@I (Static or class variable)

o 3TLYS ©IIFFEA (Instance variable)

class A{
int data=50; //instance variable
static int m=100; //static variable
void method(){
int n=90; //local variable
}

} //end of class



SOV T F1S SYIfAEST (Static or class variable)

o SHNGF (ST FIN (ofa@I ZEs afdfte
e Static (8f@IT class 97 T = Fe

e class a7 5IF instance(object) A fAwTATT A ©AT aft S™¥ instances 97 Sy Fe



1 | public class StaticVarExample {

2 public static String myClassVar="class or static variable";
3

4 public static void main(String args[]){

5 StaticVarExample obj = new StaticVarExample();

6 StaticVarExample obj2 = new StaticVarExample();

7 StaticVarExample obj3 = new StaticVarExample();

8

9 //All three will display "class or static variable"
10 System.out.println(obj.myClassVar);

11 System.out.println(obj2.myClassVar);

12 System.out.println(obj3.myClassVar);

13

14 //changing the value of static variable using ob3j2
15 obj2.myClassVar = "Changed Text";

16

17 //All three will display "Changed Text"

18 System.out.println(obj.myClassVar);

19 System.out.println(obj2.myClassVar);

20 System.out.println(obj3.myClassVar);

21 }

22 | }

Output:

class or static variable
class or static variable
class or static variable
Changed Text
Changed Text
Changed Text

System.out.printin(myClassVar);

(9 static variable (F 9201
IMES FIT Y| instance 3% local
variable 93 ey 9% fAFS g 9%



263 SYIfSEST (Instance variable)

e Class a7 =fsfG instance(object) 97 && instance variable a7 fa&g Sifeifs(copy) A |

o Aft SGNos (Sfa@aEg @ 9%



1 | public class InstanceVarExample {

2 String myInstanceVar="instance variable";

3 =

4 public static void main(String args[]){ OUtlet-

5 InstanceVarExample obj = new InstanceVarExample();

6 InstanceVarExample obj2 = new InstanceVarExample(); instance variable
7 InstanceVarExample obj3 = new InstanceVarExample();

8 instance variable
9 System.out.println(obj.myInstanceVar);

10 System.out.println(obj2.myInstanceVar); instance variable
11 System.out.println(obj3.myInstanceVar);

12 instance variable
33

14 obj2.myInstanceVar = "Changed Text"; Changed Text

15 . <

1% instance variable
17 System.out.println(obj.myInstanceVar);

18 System.out.println(obj2.myInstanceVar);

19 System.out.println(obj3.myInstanceVar);

20 }

21 | }




(T3 TeT SYIfI@3(Local variable)

o (T (SfFFIT FINT method 97 NS (FFM(declare) Fa1 =F

o ATF (F1¥(scope) method AT A& NATH AE

e method 97 IRE AWT N AfFTTGF 9T: IMET FI© TG A



1 | public class VariableExample {

2 // instance variable

3 public String myVar="instance variable";

4

5 public void myMethod(){

6 // local variable Output.

7 String myVar = "Inside Method"; -

8 System.out.println(myVar);

: ) Calling Method
10 public static void main(String args[]){

1 /] SRGE Cof , , Inside Method
12 VariableExample obj = new VariableExample();

= instance variable
14 /* SNl (NAG Fe] BLE myvar J9 value ARION FAWEII

15 * (P (SRR (Y method JF N INHF AF O (RANAR

16 * Gi] ANl method B AL WIKI myvar Sﬂ?ﬁﬁ'zﬁﬁﬁi

17

18 =/

19 System.out.println("Calling Method");

20 obj.myMethod();

21 System.out.println(obj.myVar);

22 }

23 | }




GIGE]

o TOIGIEAY N AF HFEF AT I (I (S AIFTIE RTH FAT T
o ToNe ANG® B3 ST SBICRT FoEs et &

Literals in Java

[ int number = 20;
v v
Variable Literal



SITNEGA (Operator)

SMEGT TN O NFE@F J61F J7 sfafed 93 e (logical) MR- 10T 7970 73|
STAMEGA(+, -, * 2oNW) (T S AMEE FE ONF ANES I 27|

Expression Operator

<+b>

Operands




Arithmetic Operators

Operator Name Description Example
- Addition Adds together two values X+ Yy

- Subtraction Subtracts one value from another X-y

- Multiplication Multiplies two values X *y

/ Division Divides one value by another x/y

% Modulus Returns the division remainder X%y
++ Increment Increases the value of a variable by 1 +4+X

-- Decrement Decreases the value of a variable by 1 --X



Arithmetic Operator Example

public class OperatorExample{

public static void main(String argsl]){

int a=10; Output:
int b=5; 15
5
System.out.printin(a+b); //15 50
System.out.printin(a-b); /5 é

System.out.printin(a*b);  //50
System.out.printin(a/b); /2
System.out.printin(a%b); //0
}



RO (Unary) STIE6F

public class OperatorExample{
public static void main(String argsl]){
int x=10;
System.out.printin(x++);//10 (11)
System.out.printin(++Xx);//12
System.out.println(x-);//12 (11)
System.out.printin(--x);//10
}

Output:

12
12
10



feTTeTeT(Relational) STELIST

Operator

Name

Equal to

Not equal

Greater than

Less than

Greater than or equal to

Less than or equal to

Example



Relational Operator Example
class ComparisonDemo {
public static void main(String[] args){
int value1 = 1;
int value2 = 2;

if(value1 == value2)

Syst t.printin("value lue2") Output:
stem.out.printin( valuel == value ;

y w-p . Hesl valuel != value2
if(value1 != value2) value1 < value2

. <=
System.out.printin("value1 != value2"); value1 value2

if(value1 > value2)

System.out.printin("value1 > value2");
if(value1 < value2)

System.out.printin("value1 < value2");
if(value1 <= value2)

System.out.printin("value1 <= value2");

i



Java Logical Operators

Operator

&&

Name

Logical and
Logical or

Logical not

Description

Returns true if both statements are true
Returns true if one of the statements is true

Reverse the result, returns false if the result is
true

Example

Xx<5&& x<10
x <9 [|:x =4

I(x < 5 && x < 10)



Logical Operator Example

public class LogicalOperator {
public static void main(String][] args) {
inta=25;

inth =10; Output:

Output of Logical AND: false
Output of Logical OR: true
System.out.printin("Output of Logical AND: " + c); Output of Logical NOT: false

Boolean ¢ = (a>10 && b<20 );

Boolean d = (a>10 || b<20);
System.out.printin("Output of Logical OR: " + d);

System.out.printin("Output of Logical NOT: " + Id);



Java Bitwise Operators

Bitwise AND & op1 & op2
Bitwise exclusive OR A op1 * op2
Bitwise inclusive OR op1 | op2
Bitwise Compliment = ~ op
Bitwise left shift << op1 << op2
Bitwise right shift >> op1 >> op2

Unsigned Right Shift Operator

>>>0p=>>>

number of places to shift




Bitwise And Operator Example

public class BitwiseAndExample

{
public static void main(String[] args)
( Output:
X&y=8
intx=9,y=28;
// bitwise and
// 1001 & 1000 =1000=8 -
System.out.printin("x &y =" + (x & y)); 0
0
} 1
} 1

N = =1
S =1=1E=21"]




Bitwise exclusive OR (*) Operator Example

public class BitwiseXorExample

{

public static void main(String[] args)

{

intx=9,y=28;
// bitwise XOR
// 1001 ~ 1000 = 0001 =1

System.out.printin("x Ay =" + (x * y));

Output:
X AN

y:

== OO X

= (OO

Ol=|=|(O]| >




Bitwise inclusive OR (]) Operator Example

public class BitwiselnclusiveOrExample

{
public static void main(String[] args)
{
intx=9,y=28;
// bitwise inclusive OR
// 1001 11000=1001=9
System.out.printin("x |y ="+ (x | y));
}
}

Output:
x|y

9

== OO X

= OO |

= | | O f—




Bitwise Complement (~) Operator Example

public class BitwiseComplimentExample

{
public static void main(String[] args)
{
intx=2;
// bitwise compliment
// ~0010= - (0010+1)= - (0011) = -3
System.out.printin("~x =" + (~X));
}
}

Output:
~X=-3




Bitwise Right shift

14
14 >> 1 = 7
v
Empty boxes will be marked as 0
A AT AT AT AT A AT
L4 v v v v v A4
14 > 2 = 3
above result will be shifted one more time
Empty boxes will be marked as 0



Right Shift Operator (>>) Operator Example

public class SignedRightShiftOperatorExample

{
public static void main(String argsl])
( Output:
xX>>2 =2
intx=10;
System.out.printin("x>>2 =" + (x >>2));
) Example
} A=10 => 1010 (Binary)

A>>2=1010>>2
= 0010 (Binary)
=2 (Decimal)



Bitwise Left-Shift

14
14 << 1 = 28
14 <<2 = 56
above result will be shifted one more time
Empty boxes will be marked as 0



Left Shift Operator (<<) Operator Example

public class SignedLeftShiftOperatorExample
{

public static void main(String argsl])

{
intx=10;

System.out.printin("x<<2 =" + (x << 2));

Output:
X <<2=40

A =10 => 1010 (Binary)
A<<2 = 1010<<2

= 101000

= 40 (Decimal)

Bitwise Left Shift Operator



Java AND Operator Example: Logical && and Bitwise &

public class OperatorExample{

public static void main(String args[]){

Output:
int a=10; false
int b=5; false
int c=20;

System.out.printin(a<b && a<c); //false && true = false

System.out.printin(a<b & a<c);  //false & true = false

b



Java OR Operator Example: Logical || and Bitwise |

public class OperatorExample{

public static void main(String args[]){

Output:
int a=10; true
int b=5; true
int c=20;

System.out.printin(a>b || a<c);  //true || true = true

System.out.printin(a>b | a<c); //true | true = true



Java Ternary/ Conditional Operator

public class OperatorExample{
public static void main(String args[]){
int a=2;
int b=5;
int min = (a<b)?a:b;

System.out.printin(min);

Output:



Java Assignment Operator

public class OperatorExample{

public static void main(String args[]){

Output:
int a=10; 14
int b=20; 16
a+=4; //a=a+4 (a=10+4)
b-=4; //b=b-4 (b=20-4)

System.out.printin(a);

System.out.printin(b);



Operator precedence

Level Operators Description Associativity
() Function Call
15 ] Array Subscript Left to Right
Member Selection
14 + - Postfix Increment / Decrement Right to Left
++ - Prefix Increment / Decrement
+ - Unary plus / minus )
B g Logical negation / bitwise complement Fortio Lo
(type) Casting
* Multiplication
12 / Division Left to Right
% Modulo
1 + - Addition / Subtraction Left to Right
<< Bitwise Left Shift
10 == Bitwise Right Shift with sign extension Left to Right
>>> Bitwise Right Shift with zero extension
€ <= Relational Less Than / Less than Equal To
9 > >= Relational Greater / Greater than Equal To Left to Right
instance of Type Comparison for objects
8 = IR Left to Right
= Inequality
7 & Bitwise AND Left to Right
6 A Bitwise XOR Left to Right
5 | Bitwise OR Left to Right
4 && Logical AND Left to Right
3 Il Logical OR Left to Right
2 2 Conditional Operator Right to Left
+= -=
1 Rl o Assignment Operators Right to Left
= A= |:
<<= >>=




Operator precedence example

import java.util.*; //import classes
public class HighestPrecedence {
public static void main(String[] args) {

//initialize variables with default values

intx=2; Output:

inty =5; 26

intz=12; 9
33

//calculating exp1, exp2, and exp3

int exp1 = x +(z/x+(z%y)*(z-x)*2);
int exp2 = z/x+y*x-(y+x)%z;

int exp3 = 4/2+8*4-(5+2)%3;

//printing the result

System.out.printin(exp1);
System.out.printin(exp2);
System.out.printin(exp3);

3}



R FICOE0

o fOFPIH-(IF: CHoEI (if, if else, else if, switch)-
e f*: GEEG (for, while, do-while)

o a3 P2 CHLLEETD (break, continue, return)



if COGRID

Syntax

if (condition) |
// block of code to be executed 1f the condition 1s true

}

Code:
if (20 > 18) {
System.out.println ("20 is greater than 18" );

}

Output:
20 is greater than 18



if else COLEI®
Syntax

if (condition) |

// block of code to be executed i1f the condition 1s true

} else {

// block of code to be executed i1f the condition 1s false

}

Code:
int time = 20; Output:
if (time < 18) ¢ "Good evening."
System.out.println ("Good day.");
} else {

System.out.println ("Good evening.");

}



else if COLETD
Syntax

if (conditionl) |
// block of code to be executed 1f conditionl 1is true
} else 1f (conditionZ2) /{

// block of code to be executed 1f the conditionl is false and
condition”? 1s true

} else {

// block of code to be executed if the conditionl is false and
condition? 1is false

}



if else COLEI®

Code:

int time = 22;

if (time < 10) {
System.out.println ("Good morning.");

} else 1f (time < 20) {
System.out.println ("Good day.");

} else {
System.out.println ("Good evening.");

}

// Outputs "Good evening."



switch COBEIG

int day = 4;
switch (day) { SyntaX

case 1:
System.out.println("Monday") ; switch (expression) |
break; case Xx:

case 2: . // code block
System.out.println("Tuesday") ;
break; breaks

case 3: case v
System.out.println("Wednesday") ; // code block
preak: break;

case 4: default:
System.out.println("Thursday") ; // code block
break;

case b: }
System.out.println("Friday");
break;

case 6:
System.out.println("Saturday") ; Output:
break;

case 7: Outputs "Thursday" (day 4)
System.out.println("Sunday") ;
break;

}
s



While Loop
Syntax

while (condition) /|
// code block to be executed

}

Code:
Output:

int i = 0;
0
while (1 < 5) { 1
2
System.out.println(i); 3
4

i++;



Do While Loop

Code:
Syntax
int 1 = 0;
do {
do {
// code block to be executed
System.out.println (i) ;
} i++;
while (condition) ; }

while (1 < 5);

Output:

A WN=0



For Loop

Syntax
for(initialization; condition; increment/decrement){
//statement or code to be executed
Code:
} public class ForExample {
Output: public static void main(String[] args) {
1 //Code of Java for loop
2
3 for(int i=1;i<=10;i++){
4 . .
5 System.out.printIn(i);
6
7 }
8 }
9
10 }



Nested for Loop

Code:

public class NestedForExample {
public static void main(String[] args) {
//loop of i
for(int i=1;i<=3;i++){
//loop of
for(int j=1;j<=3;j++){
System.out.printIn(i+" "+j);
}/end of i
}/end of j

Output:
11
12
13
21
22
23
31
32
33



break statement

Code:
for (int 1 = 0; 1 < 10; i++) {
if (1 == 4) {
break;

}

System.out.println(i) ;

jump out of a loop.

This example stops the loop when i is equal to 4



continue statement

Code:

for (int 1 = 0; 1 < 10; 1i++) {
if (1 == 4) {

continue;

System.out.println(i);

}
breaks one iteration (in the loop)

This example skips the value of 4



S[JI(d (Array)

BT T 9532 CROFT AFEF (efa@IEg AT

Syntax to Declare an Array in Java:

DataType ArrayName [| = new DataType [ArraySize];

Example:
int a[]=new int[10]; //declaration and instantiation (creation of a new object)
Element
First index (at index 8)

@123456789—mdms

bbb bbb o

« Array length is 10




data type size of array

. .

int[]a= new int[5];

Index has to be given in
square brackets

data type size of array

. -

int a[]l]= new int[5];

Index has to be given in
square brackets

0




Example of One dimensional array

Code:

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

int a[l=new int[5]; //declaration and instantiation

Output:

a[0]=10; //initialization 10

_n()- 20

a[1]=20; 70

a[2]=70; 40

a[3]=40; 30
a[4]=50;

//traversing array
for(int i=0;i<a.length;i++) //length is the property of array
System.out.printin(ali]);

1}
s



Multidimensional Array in Java

Syntax to Declare Multidimensional Array in Java

Column Column Column Column

dataType[l[] arrayRefVar; (or) 1

dataType [l[larrayRefVar; (or) a[e][o]

2

afe][1]

3

a[e][2]

4

a[e][3]

dataType arrayRefVar[][l; (or) a[1][0]

a[1][1]

a[1][2]

a[1][3]

dataType [JarrayRefVar][];
a[2][e]

a[2][1]

a[2][2]

a[2][3]

Example to instantiate Multidimensional Array in Java

1. int[][] arr=new int[3][4]; //3 row and 4 column



Example of Two dimensional array

Example to initialize Multidimensional Array in Java

1. int[][] arr=new int[3][3]; //3 row and 3column

arr[0][0]=1;
arr[0][1]=2;
arr[0][2]=3;
arr[1][0]=4;
arr[1][1]=5;
arr[1][2]=6;
arr[2][0]=7;
arr[2][1]=8;
arr[2][2]=9;



Example of Two dimensional array
Code:
class Testarray3{
public static void main(String args[]){

//declaring and initializing 2D array

. Output:

int arr[][]={{1,2,3},{2,4,5}{4,4,5}}; 123

//printing 2D arra 245
printing y 445

for(int i=0;i<3;i++){

for(int j=0;j<3;j++){
System.out.print(arr[i][jl+" ");

}

System.out.printin();

}

1}
s



Class, Object, Method and Constructor




#157 (Class)
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ST (Object)
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* Classes & Objects in Java

Class Car model - Ertiga
color - Mehroon
brand - Maruti

model

Data model - XUV500

color
Members color - Black
brand brand - Mahindra
model - Swift
S eed() color - Red
Methods p brand - Maruti
size()




Name
age
Color
Sex

Behaviors

Eating |

Objects and Class

Objects

Student

Drinking
Running

Coder Glass

Name: John

Ags 12

Coler: Fair

Sex: Male

—--John can eat more
—esaJONN CaN drink More
—==John can run fast

Name: Sophia

Age 10

Color: Fair

Sex Femals

—--John can eat less
e JONN Can drink less
—--John can run slow

Name: Lily

Age: 11

Color: Dark

Sex: Female

- JOhN Can eat more
—--John can drink more
=== JONN Can run fast



Java Class & Objects

Class

Data
Members

Methods

Person

unique_id
name

age

city

gender

eat()
study()
sleep()

play()

.

name- John
age- 35

city- Delhi
gender- male

name- Dessy
age- 20

city- Pune
gender- female




Create a Class

1 @I 94 SaiG:
Access Modifier class ClassName { pub lic class Main {
. int x = 5;
/ffields
}
//methods
}



Create an Object

o 9 ORM GICNT Ta1% 819 55 new FSITE 59319 9123
o T AIGT (B4 FAF Tl TSN® new [FIATE TIF FAT1 2T

IAE® (o4l FAF SEAGH:

className objectName = new className();

public class Main {

int x = 5;
public static void main(String|[] args) {
Main myObj = new Main /() ;

System.out.println (myObj.x); //5



Multiple Objects

public class Main {

int x = 5;

public static void main(String[] args) {
Main myObjl = new Main(); // Object 1
Main myObj2 = new Main(); // Object 2
System.out.println(myObjl.x); //5

System.out.println(myObj2.x); //5



Create a class called "Main" with two attributes: x and y:

public class Main {
int x = 5;

int y = 3;



Accessing Attributes

Create an object called "myObj" and print the value of x:
public class Main {

int x = 5;

public static void main(String[] args) {
Main myObj = new Main();

System.out.println(myObj.x) ;



Modify Attributes

Set the value of x to 40:

public class Main {

int x;
public static void main (String|[] args) {
Main myObj = new Main () ;

myObj .x = 40;

System.out.println (myObj .x) ;



Modify Attributes

override existing values

public class Main {

int x = 10;
public static void main (String[] args) {
Main myObj = new Main () ;

myObj.x = 25; // x is now 25

System.out.println (myObj.x) ;



Modify Attributes

don't want the ability to override existing values, declare the attribute as final:

final keyword is useful when you want a variable to always store the same value

public class Main {

final int x = 10;

public static void main (String|[] args) {
Main myObj = new Main () ;
myObj .x = 25; // will generate an error: cannot assign a value to a final
variable

System.out.println (myObj.x) ;



Multiple Objects

Change the value of x to 25 in myObj2, and leave x in myObj1 unchanged:

public class Main {
int x = 5;
public static void main(String[] args) {
Main myObjl = new Main(); // Object 1

Main myObj2 = new Main(); // Object 2

myObj2.x = 25;

System.out.println(myObjl.x); // Outputs 5

System.out.println(myObj2.x); // Outputs 25



Java Class Methods

Create a method named myMethod() in Main:
public class Main {
static void myMethod() {

System.out.println("Hello World!");



Java Class Methods

Inside main, call myMethod():

public class Main {
static void myMethod() {

System.out.println("Hello World!");

public static void main(String[] args) {

myMethod() ;

}

// Outputs "Hello World!"
s



Differences between static and public methods

public class Main {
// Static method
static void myStaticMethod() {
System.out.println("Static methods can be called without creating objects");

!

// Public method
public void myPublicMethod() {
System.out.println("Public methods must be called by creating objects");

(S

// Main method

public static void main(String[] args) {
myStaticMethod(); // Call the static method
// myPublicMethod(); This would compile an error

Main myObj = new Main(); // Create an object of Main
myObj.myPublicMethod(); // Call the public method on the object
Static methods can be called without creating objects

Public methods must be called by creating objects
S

et

—



Method Overloading: changing no. of arguments

lass MethodOverloading {

di A( 1NT a){

System out. prlntln( ‘Arguments: " + a);

d display(1i a, int b){

System out. prlntln( Arguments “+a+ " and " + b):

lic static v main(String[] args) {
display(1); Arguments: 1

display(1, 4); Arguments: 1 and 4




Method Overloading by changing the data type of parameters

ss MethodOverloading {

// this method accepts int

private static void display(int a){
System out. prlntln( ‘Got Integer data.");

}

Got Integer data.

// this method accepts String object : :
orivate static void display(String a){ Got String object.

System out. prlntln( ‘Got String object.");

main(String[] args) {

display(1);
display("Hello");




Java Constructors (no-arg constructor)

// Create a Main class
public class Main {

int x; // Create a class attribute

// Create a class constructor for the Main class
public Main() {

x = 5; // Set the initial value for the class attribute x

public static void main(String[] args) {

Main myObj = new Main(); // Create an object of class Main (This will call the constructor)
System.out.println(myObj.x); // Print the value of x
¥

—

// Outputs 5



Constructor Parameters (Parameterized constructor)

public class Main {
IRkix;

public Main(int y) {
Xi= Vs

}

public static void main(String[] args) {
Main myObj = new Main(5);

System.out.println(myObj.x);
1
J

¥

// Outputs 5



Default Constructor

1id main(String[] args) {

// A default constructor is called
Main obj = new Main();

System.out.println("Default Value:");
System.out.println(”"a = " + obj.a);
System.out.println(”"b = " + obj.b);




Constructor Overloading /
Copy Constructor

Website: BeginnersBook
Website: BeginnersBook

class JavaExample{

String web;
JavaExample(String w){
web = w;

/* This is the Copy Constructor, it
* copies the values of one object
* to the another object (the object
* that invokes this constructor)
i
JavaExample(JavaExample je){
web = je.web;
}
void disp(){
System.out.println("Website: "+web);

public static void main(String args[]){
JavaExample objl = new JavaExample("BeginnersBook™);

/* Passing the object as an argument to the constructor
* This will invoke the copy constructor
i

JavaExample obj2 = new JavaExample(objl);

objl.disp();

obj2.disp();
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inheritance
Default v v X X
Private v X X b 4
Protected v v X v
Public v v v v
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Code

SimpleClass {

display() {

System.out.println("This is a simple class");
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Code

DefaultClass {

main ( [1 args) {

SimpleClass s = SimpleClass();

s.display():




fS%6 SN ISCHIEF
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Code

MainClass {

main ( [1 args) {

SimpleClass s = SimpleClass () ;

s.display():




Public 1@ IfCHEE

(T ST (SIS AR CINCGF & public FIIME T2 FAET D FFe (A6 972 (VT TR FIF TRE
(VF (T (FT IEH FH00 |

~

Public ST STSHIRTE F1 I RO (F (IS SIS ] SHAMNIIC T2 FE
Code

Code

PublicClass { MainClass {

main ( [1 args) {

value; PublicClass p = PublicClass () :

p.value = "Public";
System.out.println("String value: " + p.value):;

display() {
out.println("This is a public method");

p.display() ;

String value: Public

This is a public method



Private STSI&ESY AfOHAF

A FICTT WG5S (AN 9T TG FITH TR (N S ([N FA© | O
SEST 932 FIOTF A& AT |

class A{
private int data=40;
private void msg(){System.out.printIn("Hello java");}

}

public class Simple{
public static void main(String args[]){
A obj=new A();
System.out.printIn(obj.data);//Compile Time Error
obj.msg();//Compile Time Error
}
}



protected ST NS AR

protected NEHITEARS N FIIF TRE (Y@ T F1 T 1| a6 (FI SSAHFIE NETER I HEF|

//save by A java

package pack;

public class A{

protected void msg(){System.out.printIn("Hello");}
}

//save by B.java

Output:Hello

package mypack;

import pack.*;

class B extends A{
public static void main(String args[]){
B obj = new B();
obj.msg();
}
}



Inheritance and Polymorphism




AR

ST @ M (FIE fF5F RAREFET 6T
T Mo FAT (P FI7 20O @X8 [T Ao 157 (odt SR AfHT

RARABIS ST AW (FTSHE AN (FTAS (AT AT FTIE FA© (77



Super class and Sub class

Class A

I

Class B

/

Super Class/Base Class/parent class

\

Child Class/Sub Class/Derived class




edureka!

Son, |l am |
~ baseclase Mom, | am
class derived

class

/
/
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Type of inheritance

ClassA ClassA ClassA
ClassB ClassB ClassB ClassC
1) Single I 3) Hierarchical
ClassC
2) Multilevel



The syntax of Java Inheritance

class Subclass-name extends Superclass-name

{
//methods and fields



Single Inheritance

4¢—— Base Class

Slieshay
Extends - ——




class Animal{

Single Inheritance Example void eat(){System.out.printin("eating...");}
}

class Dog extends Animalf{

void bark(){System.out.printIn("barking...");}
}

class TestInheritance{

public static void main(String args[]){

Dog d=new Dog();

d.bark();

d.eat();

1

Output:

barking. ..

eating...




Multilevel Inheritance

Class 8 derived fromone base cdass A

Class Cderived fromderived dass 8




Multilevel Inheritance

Output:

weeping...

barking...

eating...

class Animal{

void eat(){System.out.printin("eating...");}

}

class Dog extends Animal{

void bark(){System.out.printIn("barking...");}
}

class BabyDog extends Dog{

void weep(){System.out.printIn("weeping...");}
}

class TestInheritance2{

public static void main(String args[]){
BabyDog d=new BabyDog();

d.weep();

d.bark();

d.eat();

H



Hierarchial Inheritance

Class B

methodA() -> from A
methodB()

Class A
methodA()
] {
Class C
methodA() -> from A
methodC()




Hierarchical Inheritance Example

Output:

meowing. ..

eating...

class Animal{

void eat(){System.out.printin("eating...");}

Syt

class Dog extends Animal{

void bark(){System.out.printin("barking...");}
}

class Cat extends Animal{

void meow(){System.out.printin(*"meowing...");}
}

class TestInheritance3{

public static void main(String args[]){

Cat c=new Cat();

c.meow();

c.eat();

//c.bark();//C.T.Error
1



method overriding

Output:

Bike is running safely

//Creating a parent class.
class Vehicle{
//defining a method
void run(){System.out.printin("Vehicle is running");}
}
//Creating a child class
class Bike2 extends Vehicle{
//defining the same method as in the parent class

void run(){System.out.printin("Bike is running safely");}

public static void main(String args[]){
Bike2 obj = new Bike2();//creating object
obj.run();//calling method

}



edureka!

=]




class Animal{

void eat(){System.out.printIn("eating...");}
}

Po l,ym (0) rp h is m class Dog extends Animal(

void eat(){System.out.printin("eating bread...");}
}

class Cat extends Animal{

void eat(){System.out.printIn(“eating rat...");}

}

class Lion extends Animal{

Output: void eat(){System.out.printIn("eating meat...");}
eating bread... }
eatmg rat... class TestPolymorphism3{

eatmg meat... public static void main(String[] args){

Animal a;
a=new Dog();
a.eat();
a=new Cat();
a.eat();
a=new Lion();
a.eat();

1
s




Example of abstract class

abstract class Bike{

abstract void run();

}

i ol class Honda4 extends Bike{
running sare
void run(){System.out.printIn("running safely");}

public static void main(String args[]){
Bike obj = new Honda4();

obj.run();
}
}



Java Method Overloading example

class OverloadingExample{
static int add(int a,int b){return a+b;}
static int add(int a,int b,int ¢){return a+b+c;}

}

Java Method Overriding example

class Animal{

void eat(){System.out.printIn("eating...");}
1

class Dog extends Animal{

void eat(){System.out.printIn("eating bread...");}
}




Inheritance and Polymorphism
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Super class and Sub class

Class A

I

Class B

/

Super Class/Base Class/parent class

\

Child Class/Sub Class/Derived class




edureka!

Son, |l am |
~ baseclase Mom, | am
class derived

class

/
/
%




Type of inheritance

ClassA ClassA ClassA
ClassB ClassB ClassB ClassC
1) Single I 3) Hierarchical
ClassC
2) Multilevel



The syntax of Java Inheritance

class Subclass-name extends Superclass-name

{
//methods and fields



Single Inheritance

4¢—— Base Class

Slieshay
Extends - ——




class Animal{

Single Inheritance Example void eat(){System.out.printin("eating...");}
}

class Dog extends Animalf{

void bark(){System.out.printIn("barking...");}
}

class TestInheritance{

public static void main(String args[]){

Dog d=new Dog();

d.bark();

d.eat();

1

Output:

barking. ..

eating...




Multilevel Inheritance

Class 8 derived fromone base cdass A

Class Cderived fromderived dass 8




Multilevel Inheritance

Output:

weeping...

barking...

eating...

class Animal{

void eat(){System.out.printin("eating...");}

}

class Dog extends Animal{

void bark(){System.out.printIn("barking...");}
}

class BabyDog extends Dog{

void weep(){System.out.printIn("weeping...");}
}

class TestInheritance2{

public static void main(String args[]){
BabyDog d=new BabyDog();

d.weep();

d.bark();

d.eat();

H



Hierarchial Inheritance

Class B

methodA() -> from A
methodB()

Class A
methodA()
] {
Class C
methodA() -> from A
methodC()




Hierarchical Inheritance Example

Output:

meowing. ..

eating...

class Animal{

void eat(){System.out.printin("eating...");}

Syt

class Dog extends Animal{

void bark(){System.out.printin("barking...");}
}

class Cat extends Animal{

void meow(){System.out.printin(*"meowing...");}
}

class TestInheritance3{

public static void main(String args[]){

Cat c=new Cat();

c.meow();

c.eat();

//c.bark();//C.T.Error
1



method overriding

Output:

Bike is running safely

//Creating a parent class.
class Vehicle{
//defining a method
void run(){System.out.printin("Vehicle is running");}
}
//Creating a child class
class Bike2 extends Vehicle{
//defining the same method as in the parent class

void run(){System.out.printin("Bike is running safely");}

public static void main(String args[]){
Bike2 obj = new Bike2();//creating object
obj.run();//calling method

}



edureka!

=]




class Animal{

void eat(){System.out.printIn("eating...");}
}

Po l,ym (0) rp h is m class Dog extends Animal(

void eat(){System.out.printin("eating bread...");}
}

class Cat extends Animal{

void eat(){System.out.printIn(“eating rat...");}

}

class Lion extends Animal{

Output: void eat(){System.out.printIn("eating meat...");}
eating bread... }
eatmg rat... class TestPolymorphism3{

eatmg meat... public static void main(String[] args){

Animal a;
a=new Dog();
a.eat();
a=new Cat();
a.eat();
a=new Lion();
a.eat();

1
s




Example of abstract class

abstract class Bike{

abstract void run();

}

i ol class Honda4 extends Bike{
running sare
void run(){System.out.printIn("running safely");}

public static void main(String args[]){
Bike obj = new Honda4();

obj.run();
}
}



Java Method Overloading example

class OverloadingExample{
static int add(int a,int b){return a+b;}
static int add(int a,int b,int ¢){return a+b+c;}

}

Java Method Overriding example

class Animal{

void eat(){System.out.printIn("eating...");}
1

class Dog extends Animal{

void eat(){System.out.printIn("eating bread...");}
}




Understand Packages and Interfaces




Package
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Package

TS 96 ol f[Tos
1. Built-in Packages (java, lang, awt, javax, swing, net, io, util, sql etc.)
2. User-defined Packages



)

java

util

AN

System.class

String.class

Arraylist.class

Map.class

Button.class

java package

Subpackage

of java

classes




Package

355, SBIES (NSNR AFEETE Sy AT TN TE@ TREE |
TRER TES R F [Kee

G FTT AYFT 4B T3l TS (ANCT & FA0© A

TREF (I aF0 FI T @S FIF FA0©, import FI3TTE T FI© S

Syntax

import package.name.Class; // Import a single class

import package.name.*, // Import the whole package



Import a Class

Scanner class, 31 FFRFFIA (VF 247G f4(© 3770 27
import java.util.Scanner Example

class My(Class : . oL
: import java.util

public static void main(String args

Scanner myObj = new Scanner(System.in
System.out.println("Enter username

; Result:

String userName = myObj.nextline Enter username
S "Username is: " + userName Sujon

ystem.out.println

Username is: Sujon

java.util a6 @S, ST Scanner 2 java.util STEEE 436 class
nextLine (), ﬂﬁﬂ""“[\‘f‘_’lliﬂ 33“13 BICKEIEEIC) Xy



import java.util.* import the java.util package

Example

public static void main(String args
Scanner myObj = new Scanner(System.in import java.util.*

String userlame

System.out.println :~ username” Result:

userfName = myObj.nextline

Enter username

System.out.println(“Username is: + userName Fahim

Username is: Fahim




User-defined Packages

3B TES Ofd FAW©, package JSIE 950 T

MyPackageClass.java Result:

This is my package!
package mypack;
class MyPackageClass {

public static void main(String[] args) {

System.out.println(“This is my package!");




Data Abstraction

CI6T ST ST6T BIRS Il (FIIET, (T 5% TIGT AE 972 P TT6T AT I ey (55
TR N |
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abstract classes T interfaces ST Data Abstraction 9713



Abstract Classes and Methods

abstract keyword 592w I

Abstract class: 936 @& class I objects WO FE@ I FAT T a1 (Af6 ImET
Ao, Af6 IS class (V@ TSANYIEN@ T1F (O 2F)

Abstract method: B&3Ta Abstract class 4 FIITT FHT (I® MF



The pig says: wee wee

lzz

Cclass

public static voi 1(String args

Pig myPig = new
myplg animalSc

myPig.sleep



Interfaces
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Interfaces Example

interface printable{
void print();
h

public static void main(String args[]){
A6 obj = new A6();

Output:

obj.print();
}
h



Some text...

Some other text...

S en
on ] 7o - A -
ci1ass lMal

public
myOb3j
myObj

in

static

void main(Strin

(1]8]

lass myObj = new Demo(Cl

myMethc

\+

myOtherMethc

d

args



Understand Multithreaded Programming




(AG (Thread)
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Thread Life Cycle in Java

Thread Life Cycle in Java




class Multi extends Thread{

public void run(){

Java Thread Example System.out.printin(“thread is running...");

h
public static void main(String args[]){

Multi t1=new Multi();
t1.start();

}
}

Output:thread is running...

1. public void run(): is used to perform action for a thread.

2. public void start(): starts the execution of the thread.JVM calls the run() method on the thread.



package multithread;

class A extends Thread

{

public void run(){

for(int i=1;i<=5;i=i+2){
System.out.println("Inside Thread A:i="+i);
}

System.out.println("Exit from A");

}

}

class B extends Thread

{

public void run() {

for(int i=1;i<=5;i=i+2){
System.out.println("Inside Thread B:i="+i);
}

System.out.println("Exit from B");

}

}
public class Multithread {

public static void main(String[] args) {

A thil=new A():;
B th2=new B():
thl.start():;
th2.start();

Multithread Example

: Output - multithread (run)

tIun:
Inside Thread A:i=l
w Inside Thread A:i=3
[ Inside Thread A:i=S
Exit from A
%Iuaido Thread B:iml
Inside Thread B:iw3
Inside Thread B:iw§
Exit frem B
|BUILD SUCCESSFUL (total time: 0 seconds)

T SANFT AF2 N AFEF (¥T
FAFT FF ©AF AT Af6F
MioEfbr Ffer



Understanding I/0 Operation
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Stream

Stream X O T AF6 T
Stream 3IRG v sifde
rene 3 o fEy ImiFTera efa

1) System.out: standard output stream
2) System.in: standard input stream

3) System.err: standard error stream



Types of Streams

SeIe 2 470 Stream class SG FE

1) Byte Stream class ((SB1 3126 (8 f6) REIE 7ore 43 i F197e 23)
9f6 abstract class a7 STRIAS Byte Stream S NE- =g FA] 2

e InputStream
e OutputStream

2) Character Stream class ((SBT AF(6 % f2ETE *TG® 43R fo1ate 32w 237)
9f6 abstract class a7 STRIAS Byte Stream S NE =g FAT 27
e Reader

e Writer




Output Stream vs Input Stream

2f6 295 B source (@ data 161 3792w 2F (a file, an array, peripheral device or socket)

SR data (FT1F Tely A6 SISHT6 FF+ 19711 F471 27 (abstract class)

Reading data from source
input stream
BN -
Writing data to destination

output stream . :
Program g Destination




Create an InputStream

import java.io.InputStream;

InputStream object1 = new FilelnputStream();

FileInputStream F3321d 3@ 9316 26 ¥ (ofd F@ER

P InputStream (& abstract class| WwaF InputStream a7 object (ofs @ M =



Create an QutputStream

import java.io.OutputStream;

OutputStream object = new FileOutputStream();

FileOutputStream ITT FEF 936 Output Stream BT F@EM

F19 OutputStream a(® abstract class| fwad OutputStream a5 object (ofd Fa0® =NfF 1



Create a Reader

import java.io.Reader;

Reader input = new FileReader();

FileReader 59319 3 a0 reader (ofd 3@®

$199 Reader (™ abstract class, 9®Aa9 Reader 45 object (ofs Fa0® =i a1



Create a Writer

import java.io.Writer;

Writer output = new FileWriter();

FileWriter class 59717 3@ 93f6 writer (ofF 3@M®

P19 Writer (% abstract class| ®wag Writer 95 object (ofF F00 fF a1



Read input from console in Java

1.Using BufferedReader Class

// Java program to demonstrate BufferedReader

import java.io.BufferedReader; lnPUt'
import java.io.IOException;
import java.io.InputStreamReader;
public class Test {
public static void main(String[] args)
throws IOException Geek
{
// Enter data using BufferReader
BufferedReader reader = new BufferedReader( Outout:
new InputStreamReader(System.in)); utput.
// Reading data using readlLine
String name = reader.readline();
// Printing the read line Geek
System.out.println(name);
¥



Read input from console in Java

2. Using Scanner Class

// Java program to demonstrate working of Scanner in Java

import java.util.Scanner; GeeksforGeeks
12
class GetInputFromUser {
public static void main(String args[]) 3.4
{

// Using Scanner for Getting Input from User
Scanner in = new Scanner(System.in); Output:

String s = in.nextline();
System.out.println("You entered string " + s);

int a = in.nextInt();

: ) You entered string GeeksforGeeks
System.out.println("You entered integer " + a);

You entered integer 12

float b = in.nextFloat(); Youi entered £1oat 3.4

System.out.println("You entered float " + b);

// closing scanner
in.close();



print() and println() £la== prah lnte

class printEg public static void main(String args[])
L
public static void main(String args[]) int a;
for (a=1 ; a<=10 ; a++
¢
int a; L —
F ; m.out.println(a);
tor a=1l ; a<=10 ; a++)
System.out.print(a);
utput
ID:\Programs>javac printlnEg.java
()utplu: ID:\Programs>java printlnEg

D:\Programs>javac printEg.java

D:\Programs>java printEg
12345678910
D:\Programs>




Writing Console Qutput in Java

write() method
class writeEg
{
void Write(int b)‘ public static void main(String args[])

int a, b;
a="'0";
b:=)65;
System.out.write(a);
System.out.write('\n');
System.out.write(b);

System.out.write('\n');

—

:\Programs>javac uwriteEg.java

:\Programs>java uriteEg

:\Programs >




Database Connectivity (JDBC)




JDBC (Java Database Connectivity)

af6 JavaSE (Java Standard Edition) aF a3 31|

JDBC 2= a{6 SIS API, I1F AEIET AF8 user SIBIECTH S TI& (O "

JDBC AP| STBIETIE S LTSI 3@ 53 JDBC SRO1F IR FE

JDBC API
Java JDBC

—> | Database
Application Driver




Home Task

e JDBC security Consideration
e JDBCdriver

e Two tier database design

e Three tier database design
e Socket programming

e TCP,UDP,Network Protocol



