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Case Study: Infix To Postfix

❑ Conventional notation is called infix notation. The arithmetic operators 

appears between two operands.

❑ Parentheses are required to specify the order of the operations. For example: 

a + (b * c).

infix notation 

Post fix notation

❑ Eliminates the need for parentheses

❑ The operator is placed directly after the two operands it needs to apply. For example: 

a b c * +

❑ some popular hand-held calculators use postfix notation to avoid the complications 

of multiple sets of parentheses
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Algorithm for Infix to Postfix

1) Examine the next element in the input.

2) If it is operand, output it.

3) If it is opening parenthesis, push it on stack.

4) If it is an operator, then

i) If stack is empty, push operator on stack.

ii) If the top of stack is opening parenthesis, push operator on stack

iii) If it has higher priority than the top of stack, push operator on 
stack.

iv) Else pop the operator from the stack and output it, repeat step 4

5) If it is a closing parenthesis, pop operators from stack and output 
them until an opening parenthesis is encountered. pop and discard 
the opening parenthesis.

6) If there is more input go to step 1

7) If there is no more input, pop the remaining operators to output.

4 * (5 + 3) * 1 

A * ( B + C ) * D ---> ABC+*D*
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Case Study: Infix To Postfix
Example : Convert A  *  ( B  +  C )  *  D     to postfix form. 

Move Current Token Stack Output 

……. ……. Empty Empty

1 A Empty A

2 * * A

3 ( *( A

4 B *( AB

5 + *(+ AB

6 C *(+ ABC

7 ) * ABC+

8 * * ABC+*

9 D * ABC+*D

10 ……. Empty ABC+*D*

Before
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Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Tuesday, May 16, 2023 Abdallah Karakra

Case Study: Infix To Postfix
Example : convert 2*3/(2-1)+5*3 into Postfix form. 

Move Current Token Stack Output

……. ……. Empty Empty

1 2 Empty 2

2 * * 2

3 3 * 23

4 / / 23*

5 ( /( 23*

6 2 /( 23*2

7 - /(- 23*2

8 1 /(- 23*21

9 ) / 23*21-

10 + + 23*21-/

11 5 + 23*21-/5

12 * +* 23*21-/5

13 3 +* 23*21-/53

14 ……. Empty 23*21-/53*+

Before

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Evaluating a postfix expression

❑ Use a stack to evaluate an expression in postfix notation.

❑ The postfix expression to be evaluated is scanned from left to right.

• Initialise an empty stack

• While token remain in the input stream

– Read next token

– If token is a number, push it into the stack

– Else, if token is an operator, pop top two tokens off the 

stack,apply the operator, and push the answer back into the 

stack

• Pop the answer off the stack.
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Case Study: Infix To Postfix

Example:

Evaluate the expression 2 3 4 + * 5 * which was created by the previous algorithm for 

infix to postfix.

Move Current Token Stack

1 2 2

2 3 2,3

3 4 2,3,4

4 + 2,7

5 * 14

6 5 14,5

7 * 70
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Case Study: Infix To Postfix
Example:         Evaluate the expression 23*21-/53*+ which was created by the previous 

algorithm for  infix to postfix.

Move Current Token Stack

1 2 2

2 3 2,3

3 * 6

4 2 6,2

5 1 6,2,1

6 - 6,1

7 / 6

8 5 6,5

9 3 6,5,3

10 * 6,15

11 + 21
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Extra Exercises 

❑ Convert ( ( ( A + B ) * ( C - E ) ) / ( F + G ) ) to postfix notation. 

❑ Evaluate the following expression in postfix :

• 623+-382/+*2^3+

• 45+72-*

• 752*+434+*4*-
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❑ Using the following algorithm. Write a java code to Evaluate 

a Postfix Expression

opndstk = the empty stack
/* scan the input string reading one element */
/* at a time into symb */
while (not end of input) {

symb = next input character;

if (symb is an operand)
push(opndstk, symb)

else {
/* symb is an operator */
op2   = pop(opndstk);
op1   = pop(opndstk);

value = result of applying symb to op1 & op2
push(opndstk, value);

} /* end else */

} /* end while */
return (pop(opndstk));

Example:

Postfix Expression:  6 2 3 + - 3 8 2 / + * 2 $ 3 +

symb opnd1 opnd2 value opndstk

6 6

2 6,2

3 6,2,3

+ 2 3 5 6,5

- 6 5 1 1

3 6 5 1 1,3

8 6 5 1 1,3,8

2 6 5 1 1,3,8,2

/ 8 2 4 1,3,4

+ 3 4 7 1,7

* 1 7 7 7

2 1 7 7 7,2

$ 7 2 49 49

3 7 2 49 49,3

+ 49 3 52 52
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Extra Exercises 

Uploaded By: Ayham NobaniSTUDENTS-HUB.com



Extra Exercises 
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❑ Fill the table  below (Efficiency of the Stack Implementations)

Array Stack Linked List 

Stack

push () O (1) O (1)

pop()

peek()

Space efficiency

❑ Consider the following sequence of stack operations:

push(d), push(h), pop(), push(f), push(s), pop(), pop(), push(m).

Assume the stack is initially empty, what is the sequence of popped values, and

what is the final state of the stack? (Identify which end is the top of the stack.) 
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Question?
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“Success is the sum of small efforts, repeated day in and day out.”
Robert Collier
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