Unit 2-Datastructures and Algorithms


Stack and Queue

STACK

· Stack is a composite data type.

· The stack data structure is used to store the data or       information.

· The insertion and deletion operations are occurred at end of stack is called TOP.

· It supports the LIFO structure or FILO structure.

1. LIFO- Last In First Out

2. FILO- First In Last Out.

· Stack data structure supports two operations

1. Pushing

2. Popping

· To insert an elements into the stack is called as Pushing

· To delete an elements from the stack this is called as Popping.

Insertion an element in Array (Pushing )
· Stack full / over flow.

· Incase stack is full and no element can be stored into the stack, it is called the stack - full condition.  The condition is called overflow.


Explanation
Algorithm

TOP = -1
READ ITEM
IF ( TOP = N-1 ) THEN
             PRINT "OVERFLOW!"
ELSE
{
  TOP = TOP+1
  STACK [TOP]= ITEM
}
END.
Deletion an element in Array (Popping )
· Stack is empty.

· Incase stack is empty and no element can be removed from the stack, it is called the stack is empty condition. 

Explanation
Algorithm

TOP = -1
READ ITEM
IF ( TOP = N-1 ) THEN
PRINT "OVERFLOW!"
ELSE
{
  TOP = TOP+1
  STACK [TOP]= ITEM
}
END.

Insertion an element in Linked list(Pushing )
· Push occurs at the TOP.

· TOP get modified at every time.


Explanation
Algorithm

NEWPTR=new Node
NEWPTR->item

NEWPTR->LINK=NULL
if ( TOP = NULL ) Then

         TOP=NEWPTR
else

{

         NEWPTR->LINK=TOP
        TOP=NEWPTR
}

End.

Deletion an element in Linked list(Popping )
· Popping also requires modification of TOP.
· Top is pointed to next node in the sequence 

Explanation
ALGORITHM
IF ( TOP = NULL ) THEN
         PRINT “STACK IS EMPTY”
ELSE
{
        PRINT TOP->INFO
        TOP=TOP->LINK
}
END.
APPLICATIONS OF STACK:

Polish strings

· An arithmetic expression may consist of more than one operators and operands.

Eg: (A+B)X(C-D)/E.

· These operations can be converted into polish strings using stacks.

· These operations can be executed in two operands and an operator form.

· Polish string refers to the notation.

· Ian Lukasiewicz is named the polish string

· Operator symbol is placed either before operands (prefix notation) or after (postfix order)

· Operator symbol is placed in between the operands (infix notation).

	Infix notation 
	Prefix notation 
	Postfix notation 

	A+B

(A-B)XC
	-AB

X-ABC
	AB+

AB-CX


Conversion of infix to postfix
· Evaluating an infix expression

1. Brackets or parenthesis

2. Exponentiation

3. Multiplication or division

4. Addition orf sunracition

· Multiplication and division operators are the same priority.

· Example.

(A+B)X C/D.              //Infix.

= (((A+B)X C)/D)

= (((A+B)X C)/D)

= (((AB+)X C)/D)

= (AB+CX)/D

= AB+CXD/.       // Postfix.

QUEUE
· It is a composite data type.

· It is used to store the data.

· Queue data structure supports FIFO structure.

Operation:

· It includes two operations.
1. Insertion
2. Deletion
· Insertion takes place at the “rear” end of the queue.

· Deletion takes place at the “front” end of the queue.

Diagram:


Insertion an element in Array (Enqueue)

Explanation
Algorithm
If  FRONT = NULL Then

Print ”Queue Empty”

Else

 {

ITEM = QUEUE[FRONT]

If FRONT=REAR=NULL Then

{

FRONT- REAR=NULL

}

Else

Front = front +1

}
END
Deletion an element in Array (Dequeue)

Explanation
Algorithm

If  FRONT = NULL Then

Print ”Queue Empty”

Else

 {

ITEM = QUEUE[FRONT]

If FRONT=REAR=NULL Then

{

FRONT- REAR=NULL

}

Else

Front = front +1

}

END
Insertion an element in Linked list(Enqueue)

Explanation
Algorithm

NEWPTR = New Node

NEWPTR -> INFO = ITEM; 
NEWPTR -> LINK = NULL

If rear=NULL Then


{

 Front = NEWPTR

Rear= NEWPTR


}

Else

{

Real-> LINK=NEWPTR

Rear= NEWPTR

}
END

Deletion an element in Linked list (Dequeue)

Explaination
Algorithm

If front = NULL Then

Print “Queue Empty”

Else
{

ITEM = front -> INFO

If front= rear then
{


Front = front-> null
 }

Else

Front = front-> LINK

      }
END
APPLICATIONS OF QUEUE
Circular Queue

· Circular Queue are implemented in circular form rather than a straight line. 
· If is used to overcome the problem of unutilized space in linear queue.

· If queue don’t affectively use the memory, we have designed the circular queue.

· If front and rear are reached thee end of the array, we can add new data at the begging of the array.
Operations
· Circular Queue supports two operations that are

1. Insertion

2. Deletion.


Algorithm

If (FORNT = AND REAR = N-1) or (FRONT = REAR+1) Then

     {


Write “Over Flow!!”

     }

     Else

     {

If FRONT = NULL then
[QU is initially empty]


{

 
Set  FRONT = 0


        REAR = 0

 
}

Else if REAR = N-1 Then

    Set REAR = 0


Else

   Set REAR= REAR+1


}

Set QU[REAR]=1 ITEM 

END

ALGORTIHM deletion in a circular queue:

If FRONT = NULL then


{

  

Write “ Under flow!!”



Return


}

Else

{

Set D_ITEM  = QU[FRONT]

If FRONT = REAR then


{

 

FRONT = NULL



REAR = NULL


}

Else if FRONT = N-1 then


FRONT = 0


Else

FRONT = FRONT +1


}

END
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