
EXPERIMENT NO.2 (A)
ARRAY IMPLEMENTATION OF QUEUE 
Program Statement: Write a C program to implement queue operations using single-dimensional array.
Theory:
A collection of items in which only the earliest added item may be accessed. Basic operations are add (to the tail) or enqueue and delete (from the head) or dequeue. Delete returns the item removed. Also known as "first-in, first-out" or FIFO. 
Formal Definition: It is convenient to define delete or dequeue in terms of remove and a new operation, front. The operations new(), add(v, Q), front(Q), and remove(Q) may be defined with axiomatic semantics as follows. 
1. new() returns a queue 
2. front(add(v, new())) = v 
3. remove(add(v, new())) = new() 
4. front(add(v, add(w, Q))) = front(add(w, Q)) 
remove(add(v, add(w, Q))) = add(v, remove(add(w, Q))) 
Algorithm:
1. Start
2. Read ch and n value
3. check (ch!=4) and if (rear =n) then read value
4. Assign value to q(rear) and increment the rear, else Display as queue if full
5. if (front=rear) then print front value of queue and increment front 
a. Else Display as queue is empty
6. if (rear=0) then assign front to I and write q[i].
a. Else Display as queue is empty
7. Go to step 3
8. Stop
Conclusion: 
Array implementation of queue is easy and simple, but has memory space limitation. Many times, the free locations also can’t be assigned for any element and hence remains unoccupied but still showing full queue.

EXPERIMENT NO.2 (B)
LINKED LIST IMPLEMENTATION OF QUEUE 
Program Statement: Write a C program to implement queue operations using single linked list.
Theory:
Stack is a FIFO (First In First Out) data structure. Since insertion operation is performed at one end known as rear and deletion operation is performed from other end known as front. 
A typical queue with array implementation can be represented with its equivalent linked list  form as follows:
 (
11
22
33
44
front
     
rear
)



Algorithm:
Queue using linked List is declared as a node in the following way:
struct queue{
	 int data;
	struct queue *next;
};
Algorithm for INSERTING AN ELEMENT IN A QUEUE using linked list:
Algorithm:  InsertQ (int value )
1. Create a node ‘temp’ with dynamic allocation.
2. Set temp->data= value; 
3. Set temp->next =null;
4. rear=temp;
5. End.

Algorithm for DELETING AN ELEMENT FROM QUEUE using linked list:

Algorithm: DeleteQ( )
1. If  front=real=null,  then print(“Queue is empty”) and  goto step(6).
2. If front=rear, then
3. Set value = front->data;
4. Set temp=front;
5. Set front=rear=null;
6. Else 
7. Set value = front->data; 
8. Set temp=front;
9. Set front=front->next;
10. End-if;
11.  Delete temp;
12. End.

Algorithm to PRINT QUEUE ELEMENTS implemented as linked list:
Algorithm: Display( )
1. If  front = rear = null, then print(“Queue is empty”) and got step (4).
2. Set temp= front
3. Repeat while temp not equal to rear
a. Print ( temp->data)
b. Set temp =temp->next		
4. End-while;
5. Print (rear->data);
6. End.

Conclusion: 
The use of links to represent a queue makes easier to perform insertion or deletion of elements.




EXPERIMENT NO. 
Infix to postfix expression conversion
Program Statement: Write a C program to convert an infix expression into postfix expression.
Theory:
Stacks are widely used in the design and implementation of compilers. For example, they are  used to convert arithmetic expressions from infix notation to postfix notation. An infix expression is one in which operators are located between their operands. This is how we are  accustomed to writing expressions in standard mathematical notation. In postfix notation, the operator immediately follows its operands. 
Expression Representation
	Infix
	Prefix
	Postfix

	a + b
	+ a b
	a b +

	a + b * c
	+ a * b c
	a b c * +


Procedure for Postfix Conversion 
	1.
	Scan the Infix string from left to right.

	2.
	Initialize an empty stack.

	3.
	If the scanned character is an operand, add it to the Postfix string.

	4.
	If the scanned character is an operator and if the stack is empty push the character to stack.

	5.
	If the scanned character is an Operator and the stack is not empty, compare the precedence of the character with the element on top of the stack.

	6.
	If top Stack has higher precedence over the scanned character pop the stack else push the scanned character to stack. Repeat this step until the stack is not empty and top Stack has precedence over the character.

	7.
	Repeat 4 and 5 steps till all the characters are scanned.

	8.
	After all characters are scanned, we have to add any character that the stack may have to the Postfix string.

	9.
	If stack is not empty add top Stack to Postfix string and Pop the stack.

	10.
	Repeat this step as long as stack is not empty.



Analysis: There are four types of input characters which are: - Opening brackets, Numbers, Operators, Closing brackets.
Requirement: A character stack
Algorithm for Postfix Conversion 
1. S:stack
2. while(more tokens)
3.   x<=next token
4.     if(x == operand)
5.       print x
6.     else
7.       while(precedence(x)<=precedence(top(s)))
8.         print(pop(s))
9.     push(s,x)
10. while(! empty (s))
11.   print(pop(s))
Input: ((8 + 1) - (7 - 4)) 
Output: 8 1 + 7 4 - - 
After conversion of an infix expression to a postfix expression is as follows:
	Input
	Operation
	Stack (after op)
	Output on monitor

	(
	Push operand into stack
	 (
	

	(
	Push operand into stack
	( ( 
	

	8
	Print it
	
	8

	+
	Push operator into stack
	( ( +
	8

	1
	Print it
	
	8 1

	)
	Pop from the stack: Since popped element is '+' print it
	( ( 
	8 1 +

	
	Pop from the stack: Since popped element is '(' we ignore it and read next character
	( 
	8 1 +

	-
	Push operator into stack
	(  -
	

	(
	Push operand into stack
	(  - (
	

	7
	Print it
	
	8 1 + 7

	-
	Push the operator in the stack
	(  - ( -
	

	4
	Print it
	
	8 1 + 7 4

	)
	Pop from the stack: Since popped element is '-' print it
	(  - (
	8 1 + 7 4 -

	
	Pop from the stack: Since popped element is '(' we ignore it and read next character
	(  -
	

	)
	Pop from the stack: Since popped element is '-' print it
	( 
	8 1 + 7 4 - -

	\0
	Stop 
	Empty
	8 1 + 7 4 - -


Conclusion :
In this example, a stack was the right structure to hold operators from the input stream because of the nature of the algorithm. Operators must be saved until we determine their proper location, and then they are placed into the output stream in the reverse order of their occurrence in the input. Again, this is a perfect match with the LIFO model of a stack. 


EXPERIMENT NO. 
Postfix expression evaluation 
Program Statement: Write a C program to evaluate the postfix expression.
Theory:
Any expression in the standard form like "2*3-4/5" is an Infix(Inorder) expression.

The Postfix(Postorder) form of the above expression is "23*45/-".

In normal algebra we use the infix notation like a+b*c. The corresponding postfix notation is abc*+. 

Example : 

Consider an example Postfix String : 123*+4- 

Initially the Stack is empty. Now, the first three characters scanned are 1,2 and 3, which are operands. Thus they will be pushed into the stack in that order. 
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Next character scanned is "*", which is an operator. Thus, we pop the top two elements from the stack and perform the "*" operation with the two operands. The second operand will be the first element that is popped. 
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The value of the expression(2*3) that has been evaluated(6) is pushed into the stack. 
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Stack
	[image: http://scriptasylum.com/tutorials/infix_postfix/algorithms/postfix-evaluation/img2.gif]
Expression



Next character scanned is "+", which is an operator. Thus, we pop the top two elements from the stack and perform the "+" operation with the two operands. The second operand will be the first element that is popped. 
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The value of the expression(1+6) that has been evaluated(7) is pushed into the stack. 
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Next character scanned is "4", which is added to the stack. 
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Next character scanned is "-", which is an operator. Thus, we pop the top two elements from the stack and perform the "-" operation with the two operands. The second operand will be the first element that is popped. 
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The value of the expression (7-4) that has been evaluated(3) is pushed into the stack. 
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Now, since all the characters are scanned, the remaining element in the stack (there will be only one element in the stack) will be returned. 

End result :
Postfix String : 123*+4-
Result : 3

Algorithm :
1. Scan the Postfix string from left to right.
2. Initialize an empty stack.
3. If the scanned character is an operand, add it to the stack. If the scanned character is an operator, there will be at least two operands in the stack.
a. If the scanned character is an Operator, then we store the top most element of the stack (topStack) in a variable temp. Pop the stack. Now evaluate Operator at the top of the Stack. Let the result of this operation be retVal. Pop the stack and Push retVal into the stack.
4. Repeat step (3) till all the characters are scanned.
5. After all characters are scanned, we will have only one element in the stack. Return  top of the Stack.
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