Learning Outcome (LO)

STT |LO SO/PI
1 Hién thuc cac bai toan lién quan dén danh sach lién
két, cay
2 Hién thuc cac bai toan lién quan dén cay nhi phan
3 Hién thyc cac bai toan tim kiém toi uu
4 Hién thuc mot s6 bai toan trong Tri tu€¢ nhan tao




REVIEW

1. Java is an Object Oriented Programming Language (98%)
2.Class and Object



WHY?

* Vi€t chwong trinh nhap day s6 thuc, sap xép, tim kiém, thém xo3
* Viét chwong trinh quan ly thong tin khach hang
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Encapsulation

Concepts of Abstraction

Object Oriented Programming
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Fig: Concepts of Object oriented programming




OOPs (Object-Oriented Programming System)

Abstraction

Encapsulation

Polymorphism

Inheritance

Class

Object



Advantages of

Object Oriented Programming

Security

Reusability

Effective communication

Developing complex software

TT £ A

Easily upgraded

Easy partition of work

)

Maintenance

|

i— Efficiency

Fig: Advantages of Object oriented programming




INHERITANCE




Function
Overloading
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Compile time
pull;-morphism
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Operator
Overloading
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'. Fun time )
* Polymorphism

Virtual function

Test

void fun(int a)
void fun(int a, int b)
void fun{char a)

Overloading

Base

void fun{int a)

Derived

void fun(int a)

Overriding



What is Abstraction in OOPS?

e Core ODbject-Oriented Programming Concept
e Process of hiding the internal data and
implementation from the outer world.
e Two Types:
= Data Abstraction
= Process Abstraction




Data Abstraction

User Program

Object



Process Abstraction

Car Driver

Car



Abstration

* Quan ly phuong tién:

* Xe oto — abstraction(data) -> class oto

* Xe may — abstraction(data) -> class xemay

» Xe dap — abstraction(data) ->class xedap

* Class oto,xemay,xedap -> abstraction class xeco
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data members
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methods (behavior)
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Structure of a Java class

FPackage statement [Oplional] [Must be the first line if written. Only execpiion is commenis]

Import statement(s) [Optional]
Commenits [Optional] [Can be written anywhere in the code]

Class declaration

{
Variable declarations ———
Comments

Constructors :
Methods These things can be

Mested Classes written in any order
Mested Interfaces and all are optional
Enums

Starferfutorials. com




Class in Java

A class can have the following components to act as a template

Modifier

Field

Constructor

Method

Block

= DO @Emg-=uwn F =

Main method




> Package

> Import statement

Class Definition



Class Members
Instance
Varlables

Class Members
Instance

Class Name

f

Access Modifier

\] Y
public class Vehicle {

private int doors;
private int speed;
private String color;

public void run(){

Method

//Run method implementation.

}

| Class Body

ArCcoss Name/
MﬂdiﬁEF‘LL Type \dentifier
l f statement
private Int dooTS;e— g
Access Return Mame/ Argument
Maodifier Type |dentifier List
e
Yublic intaddition(int a, int bY
____ Method
return a+b; T by
}




Access Modifier

Access Modifiers Within the Within the Subclass In Other
class Same Package Packages
PUBLIC Access Alloswed | Access Allowed | Access Alloswved | Access Allowed
PROTECTED Access Allowed | Access Allowed | Access allowed | Access Demed

DEFAULT (NO Access Allowed | Access Allowed | Access Denied Access Denied
ACCESS MODIFIER)

PRIVATE Access Allowed | Access Demed Arcecs Demed Access Demed
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invoke -+~ Instance Method

DLLeas qulnstan:e Variable (Data field)

-
&qéy Static Method

2ttt £ Static Variable

invoke

<+ Instance Method
%(—Hn&ta nce Variable (Data field)
vﬁb Static Method
access +—» Static Variable

Fig: Relationship between Instance and Static members




Static method declaration in Java

1. public static void add() 2. public static void add(int x)

{ {
Il Method body Il Method body

} Modifiers } Return Type

3. public static int add() 4. public static inéid{int V)

{ {

Il Method body Il Method body  Local variable
return statement return statement




public class Person

1
/" instance vanables for Person attributes */ J Ferson
private String name; | Instance
private String email; -l Varables
private String phoneNumber:; -

/** a constructor to initialize the attributes
for a Person object with the given parameters™ ‘ Person
public Person(String initName, String initEmail, |

o —  Constructors
String initphoneNumber) 7 |
{ ™ Implementation not shown™/ }

/" method to print Person attributes */
Person

public void print()
{ * Implementation not shown™ } *—'i---j Methods




b1 object

Person Class I
| —¥ | name = "Sana"

Private Encapsulated Data: email = "sana@gmail.com’
name phoneNumber="123-456-7890"
-email
-phoneNumber -

Public Methods ~ 02 abject

+Person(String n, String e, String p)

+print() name = "Jean"

email = "jean@gmail.com”
phoneNumber="404- 859-9955"




® Instance Fields ® Static Fields

Java Code Java Code
class A { class B {
int fieldl; static int field2;
} }

NEW/| NEW - LOAD

Memory




@ Instance Methods ® Static Methods

Java Code Java Code
class A { Class B {
void methodl(); static void method2();
}

LDAD Memory __ | LOAD [ _ Viemory

method2()




CASE STUDY: test case for instance & static

public class TEST [ public class TEST {
int data; static lint data;
public static void main(String[] args) { public static void main(String[] args) {
TEST A = new TEST(); TEST A = new TEST();
TEST B = new TEST()_; TEST B = new TEST()
A.data = 10; ’
i e zaf A.data = 10;
’ o B.data = 20;
System.out.println(A.data + B.data), '
}y > ( ); System.out.println(A.data + B.data);
b }
}
public class TEST { public class TEST {
static int data; int data;
public static void main(String[] args) { public static void main(String[] args) {
TEST A = new TEST(); TEST A = new TEST();
TEST B = new TEST(); TEST B = new TEST();
A.data = 1©;B.data = 20; A.data = 1©;B.data = 20;
int val = ++A.data+B.data++; int val = ++A.data+B.data++;
System.out.println(val); System.out.println(val);
} }



Test:
public class TEST {

static int data,

public static void main(String[] args) {
TEST A = new TEST();

TEST B = new TEST();

A.data = 10;B.data = 20;data = 160;

int val = ++A.data+B.data++,
System.out.println(val);

}



public class TEST {
static int data=160;
public static void main(String[] args) {
System.out.println(data);
int data=200;
System.out.println(data);

}
}

public class TEST {
static int data=1690;
public static void main(String[] args) {
System.out.println(data);
{Jint data=200;}
System.out.println(data);

}

Remove static int data?



public class TEST {
public static void Print() {
System.out.println("Static method");

}
buhlic static void main(String[] args) {
Print();
}
}
2 public class TEST { public class TEST {
3¢ public void Print() { public void Print() { .
a4 System.uut.pr'-intln("Instan:e| method"); - System.out.println("Instance method");
5 } . : : : :
. . i . . public static void main(String[] args) A
| 6= pu?llc static void main(String[] args) { TEST A = new TEST();
a7 Print(); A.Print();
8 } }



public class TEST {
public static void Print(int x,int y) {
System.out.println(Add(x,y));
}

public static int Add(int a,int b) {
return a+b;
)

public static void main(String[] args) {
Print(10,28); //Static method call Static methﬂd

}



2 public class TEST {

3= public static void Print(int x,int y) {
o 4 System.out.println(Add(x,vy));

5 ¥

6= public int Add(int a,int b) {

7 return a+b;

8 }

9e public static void main(String[] args) {
10 Print(10,20); //Static method call Instance method

11 }

How to fix error?



2 public class TEST {

3= public void Print(int x,int y) {

4 System.out.println(Add(x,vy));

5 }

6¢ public static int Add(int a,int b) {
7 return a+b;

8 }

 EE public static void main(String[] args) {
e Print(10,20); //Instance method call Static method

12 }

How to fix error?
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