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What is Stack?

➢A Stack is a linear data structure that follows the rule:
➢LIFO (Last In First Out)

➢Meaning:
➢The element inserted last is removed first. 
➢Insertion and deletion happen from only one end called TOP. 

➢Real Life Examples:
➢Stack of plates 
➢Browser history 
➢Undo operation in MS Word
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Program
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Applications of Stack

➢Function Calling 

➢Recursion 

➢Expression Evaluation 

➢Undo/Redo 

➢Browser Back Button 

➢Syntax Parsing 

➢Parentheses Matching

➢Expression Conversion
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Type of Expression

➢Infix, Prefix and Postfix

Type Example

Infix A + B

Prefix +AB

Postfix AB+
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Rules for Converting Infix to Postfix

➢1. If Operand Comes
➢Directly add it to postfix expression.

➢2. If Left Parenthesis ( Comes
➢Push it into stack.

➢3. If Right Parenthesis ) Comes
➢Pop and print elements from stack until ( is found. 
➢Remove ( from stack.

➢4. If Operator Comes (+, -, *, /, ^)
➢Compare precedence of current operator with top of stack. 
➢If stack operator has higher or equal precedence: 
➢Pop operator from stack and add to postfix. 

➢Then push current operator into stack.
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Algorithm: Convert Infix Expression to Postfix

1. Start.

2. Create an empty stack.

3. Scan the infix expression from left to right. 

4. If the scanned symbol is an operand, add it to the postfix expression. 

5. If the scanned symbol is (, push it into the stack. 

6. If the scanned symbol is ), pop operators from the stack and add them to postfix until 
( is found. If the scanned symbol is an operator: 

a) Pop operators from the stack while they have higher or equal precedence. 
b) Add popped operators to postfix. 
c) Push the current operator into the stack. 

7. Repeat steps 4 to 7 until the expression ends. 

8. Pop all remaining operators from the stack and add them to postfix.

9. Stop.
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Rules for Evaluating Postfix Expression

➢1. Scan Expression from Left to Right
➢Read one symbol at a time.

➢2. If Operand Comes
➢Push operand into stack.

➢If Operator Comes
➢Pop two operands from stack. 
➢Perform operation. 
➢Push result back into stack.

➢Important

➢First popped element = Operand 2 

➢Second popped element = Operand 1
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Algorithm for Postfix Evaluation

➢Create an empty stack. 

➢Scan postfix expression from left to right. 

➢If operand: 
➢Push into stack. 

➢If operator: 
➢Pop two operands. 
➢Apply operation. 
➢Push result into stack. 

➢Repeat until expression ends. 

➢Final value in stack is the answer.
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