Chapter-1            Introduction to Data Structures
Introduction:
Variable:  Variable is a name given to memory location
Date Type:  It defines the characteristics of a Variable.





	Name
	Size

	Byte
	1 byte

	Short
	2 bytes

	Int
	4 bytes

	Long
	8 bytes

	Boolean
	1 bit

	Char
	16 bits – 2 bytes

	Float
	4 bytes

	Double
	8 bytes


Operators:

Arithmetic: +, - , * , / , %(Modules)

Logical: AND (&&) , OR (||) , NOT (!)

Increment ++, Decrement --

Class: class is a user defined data type that contains data, fields, and methods.

Object: object is a class variable or instance of class.

	class classname {

 
fields declaration;


method declaration;

}


Data Structure:

 A Data Structure is an arrangement or organization of data in a computer’s memory (Disk).

A Data Structure includes Arrays, Linked List, Stack, Queue, Binary Trees, Graphs and Hash Tables.

a) Linear data structure (Arrays, Linked List, Stack, and Queue).

b) Non Linear data structure (Binary Trees, Graphs and Hash Tables).

Array:

An Array is an object that consists of a sequence of numbered elements all of the same type. 

An Array Index always start with Zero.

 It is a linear data structure that continues more than are value of same type. Like other variables arrays must be declared before use :

1- Declaration.

2- Creating memory locations.

3- Initialization (Putting values in the array).

Declaration:

a- Type ArrayName[];

b- Type []ArrayName;

E.g. int a[];
   float []b;

Creating memory locations:
ArrayName = new type[size];

e.g. a = new int[10];

	
	
	
	
	
	
	
	
	
	

	a[0]
	A[1]
	a[2]
	a[3]
	a[4]
	a[5]
	a[6]
	a[7]
	a[8]
	a[9]



Making declaration and creating memory locations:
int a[] = new int[10];




Initializing of array

ArrayName[index] = value;
int [] number;
number = new int[5];

	10
	
	
	
	

	number[0]
	
	
	
	number[4]



number[0] = 10

int ArrayName = {list of values};
int []n = {1,2,3};

Array length: are arrays store the allocated size in a variable length.

int SizeVariable = ArrayName.Length;
	class Arraysorting {
      public static void main(String args[])


{



int i,j,t;



int n[] = {5,1,3,2,6};



int len;



len = n.length;


for(i=0;i<len;i++)



    System.out.println(n[i]+" ");


for(j=i+1;j<len;j++)



{



    if(n[j]<n[i])


    {



        t = n[j];



        n[j] = n[i];



        n[i] = t;



    }



}



for(i=0;i<len;i++)



    System.out.println(n[i]+" ");

}
}


Output:
5 
1 
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2 
6
5
1 
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	n[0][0]
	
	
	n[0][3]

	
	
	n[1][2]
	

	
	
	
	

	n[3][0]
	
	
	n[3][3]


Two dimensional arrays:

int ArrayName[][];
ArrayName = new [3][4];
n = new [3][4];

Initialization:

	0
	0

	0
	2

	2
	3


int n[3][2] = {0,0,0,2,2,3};

String:

Represent a sequence of characters. Character array is the simplest way to represent sequence of characters.

	A
	
	
	B


char charArray[] = new char[4];
charArray[0] = 'A';
charArray[3] = 'B';
String class:

String: It is a collection of characters.

It is a class present in java.lang package.
String str;
str = new String("Ali");

	Ali
	
	
	Abdullah


String Array:

String ArrayName[] = new String[4];
String Array[0] = "Ali";
String Array[3] = "Abdullah";
Methods Present in String Class:

1- S2  = S1.toUpperCase() : converts string  S1 to upper case letters.
2- S2 = S1.toLowerCase() : converts string  S1 to lower case letters.
3- S2 = S1.replace('x','y') : Replace character x to character y.
4- S2 = S1.trim() : Delete white spaces n S1.
5- S1.equals(S2) : Returns true if S1 equals S2 and false if not.
6- S1.length : Returns number of char.
7- S1.charAt(n) : Returns character at nth position.
8- S1.compareTo(S2) : Returns character at nth position.
9- S1.subString(n,m) : Returns substring start from nth to mth.
Make a program that will store five names of city, In a string array these names in ascending order.

Wrapper class: Java provides some classes that are used to convert object to data type.

	Data Types in Java
	Wrapper Class Name
	Size in Bits

	boolean
	Boolean
	1

	byte 
	Byte
	8

	char
	Character
	16

	short
	Short
	16

	int
	Integer
	32

	long
	Long
	64

	float
	Float
	32

	double
	Double
	64


Vectors: is a data structure with contiguous memory like Array and is used to create dynamic array that hold objects of any type.

 Advantage of vectors:

1- It’s easy to use vector to store an object.

2- Vector can be used to store a list of objects that may vary in size.

3- We can delete and add objects from list.

Disadvantages of vectors:

We cannot directly store simple data type in a vector.

Declaration of vectors
Vector list = new Vector();
you should import java.util package to make the vectors working in your program.

Methods in vector: 

1- list.addElement(item) 
: add item to list at the end.

2- list.elementAt(n) 

: return name of object at n position.

3- list.size() 


: returns the number of objects in list.

4- list.removeElementAt(n) 
: removes object at nth position.

5- list.removeElement(item) 
: removes item from list.

6- list.removeAllElements() 
: removes all objects from list.

7- list.copyinto(Array) 

: copy all elements to array.

8- list.insertElementAt(item, n) : inserts item to nth position.

9- list.isEmpty() 


: returns true if empty otherwise returns false.

10- list.lastElement(Array) 
: gives last object from the list.

11- list.firstElement(Array) 
: gives first object from the list.

12- list.clear(Array) 

: it will removes all elements from list.

	Example: 

import java.util.*
class VectorExample {
      public static void main(String args[])


{



Vector vct = new Vector;



Vct.insertElementAt("Riyadh",0);



Vct.insertElementAt("Jeddah",1);



Vct.insertElementAt("Abha",2);



Vct.insertElementAt("Makkah",3);


}
}


Abstract Data Types (ADTs)
In Object Oriented Programming data and the operations that manipulate that data are grouped together in classes. Abstract Data Types (ADTs) or data structures or collections store data and allow various operations on the data to access and change it. It specifies the operations of the data structure and leave implementation details to later.

Example: 

 Java “interface” 
The Java Collection Interface
Methods

boolean 
isEmpty()

int 
size()

boolean 
add(Object x)

boolean 
contains(Object x)

boolean 
remove(Object x)

void 
clear()

Object[] 
toArray()

Iterator 
iterator()
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