EXPERIMENT NO.1
ARRAY IMPLEMENTATION OF STACK 
Program Statement: Construct a menu-driven C program to implement stack operations using 
array.
Course Objective: To design and implement linear data structures (CO1).
Theory:
Stack is simply a list of elements with insertions and deletions permitted at one end—called the stack top. That means that it is possible to remove elements from a stack in reverse order from the insertion of elements into the stack. Thus, a stack data structure exhibits the LIFO (last in first out) property. Push and pop are the operations that are provided for insertion of an element into the stack and the removal of an element from the stack, respectively.
[bookmark: 486][bookmark: page228]Since a stack is basically a list, it can be implemented by using an array or by using a linked representation.
[bookmark: 487][bookmark: ch19lev2sec1]Array Implementation of a Stack
When an array is used to implement a stack, the push and pop operations are realized by using the operations available on an array. The limitation of an array implementation is that the stack cannot grow and shrink dynamically as per the requirement.
Following figure shows the push and pop operations on the stack:-

Algorithm:
STACK is an array with MAX locations. 
TOP points to the top most element.
VALUE is the value to be inserted.

Algorithm for PUSH using array:
Algorithm: PUSH( )
1. If TOP=MAX-1, then print(“Stack Full”)
2. Goto step (4)
3. Set TOP =TOP+1. 		[Increase TOP by 1.]
4. Set STACK[TOP]=VALUE. 	[Insert VALUE in new TOP position.]
5. End.

Algorithm for POP using array:

Algorithm: POP( )
1. If TOP=-1, then print(“Stack is empty”) and  got step(4).
2. Set VALUE = STACK[TOP]. 		[Assign TOP element to VALUE.]
3. Set TOP=TOP-1. 			[Decrease TOP by 1.]
4. End.
Algorithm for Traverse STACK implemented as array:
Algorithm: Display( )
1. If TOP=-1, then print(“Stack is empty”) and got step (4).
2. Set i = TOP			[Put TOP into i so that its value not to be changed ]
3. Repeat While i ≥ 0
a. Write(STACK[ i ])
b. Set i = i – 1		[End of Loop of step-3.]
4. End.

Conclusion: 
With the above algorithm, stack with array implementation was performed and I understood the concept of Stack with array implementation.
Stack with array implementation can be useful for reversing the data, evaluating arithmetic expressions, expression conversion (i.e. infix to postfix, infix to prefix, postfix to infix, prefix to infix), backtracking in parsing phase of compilers, simulation of recursion and function call.




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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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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