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Understanding how to convert expressions from postfix (also known as Reverse Polish
Notation) to infix notation is an essential skill in computer science, especially in the fields
of compiler design, expression evaluation, and syntax analysis. This article provides an in-
depth explanation of how to convert a postfix expression to an infix expression using a
stack data structure, with practical examples, step-by-step procedures, and insights into
the underlying concepts.

Introduction to Expression Notations

Before delving into the conversion process, it is crucial to understand the different types
of mathematical expression notations:

Infix Notation
- The common form used in arithmetic expressions.
- Operators are written between their operands, e.g., A + B.
- Requires parentheses to denote precedence explicitly, e.g., (A + B) C.

Postfix (Reverse Polish Notation) Notation
- Operators follow their operands.
- Does not require parentheses to specify precedence.
- Example: A B + C .

Prefix (Polish Notation)
- Operators precede their operands.
- Example: + A B C.

Understanding these notations is fundamental because converting between them involves
different algorithms, with stack-based methods being particularly effective for postfix to
infix conversions.



Understanding the Given Expression

The expression provided is:

`A B C + 2 / A C 3 B / - -`

This is a postfix expression containing operands (`A`, `B`, `C`, `2`, `3`) and operators
(`+`, `/`, `-`). Our goal is to convert this postfix expression into a valid infix expression
using a stack.

Why Use a Stack for Conversion?

Stacks are ideal for processing postfix expressions because of their Last-In-First-Out
(LIFO) nature, which aligns with the way postfix expressions are evaluated. When
converting postfix to infix, stacks help us temporarily store operands and combine them
with operators while maintaining proper order and precedence.

Conversion Algorithm Using a Stack

The general algorithm for converting a postfix expression to infix involves the following
steps:

Initialize an empty stack.1.

Scan the postfix expression from left to right.2.

For each token in the expression:3.

If the token is an operand, push it onto the stack.

If the token is an operator:

- Pop two operands from the stack (the first popped is the second operand,
and the second popped is the first operand).

- Create a new string by combining these two operands with the operator
in between, enclosed in parentheses to preserve precedence.

- Push this new string back onto the stack.



At the end of the expression, the stack will contain one element, which is the fully4.
parenthesized infix expression.

Note: This algorithm assumes the postfix expression is valid and well-formed.

Step-by-Step Conversion of the Expression

Let's apply this algorithm to the given expression:

`A B C + 2 / A C 3 B / - -`

Tokenization:

The tokens are:
A, B, C, +, 2, /, A, C, 3, B, /, -, -

Step 1: Initialize stack

- Stack: []

Step 2: Process each token

---

Token: A

- Operand: push 'A'

- Stack: ['A']

---

Token: B

- Operand: push 'B'

- Stack: ['A', 'B']

---

Token: C

- Operand: push 'C'

- Stack: ['A', 'B', 'C']

---



Token: +

- Operator: pop two operands ('C', 'B')

- Combine: `(B + C)`

- Push: `(B + C)`

- Stack: ['A', '(B + C)']

---

Token: 2

- Operand: push '2'

- Stack: ['A', '(B + C)', '2']

---

Token: /

- Operator: pop two operands ('2', '(B + C)')

- Combine: `((B + C) / 2)`

- Push: `((B + C) / 2)`

- Stack: ['A', '((B + C) / 2)']

---

Token: A

- Operand: push 'A'

- Stack: ['A', '((B + C) / 2)', 'A']

---

Token: C

- Operand: push 'C'

- Stack: ['A', '((B + C) / 2)', 'A', 'C']

---

Token: 3

- Operand: push '3'



- Stack: ['A', '((B + C) / 2)', 'A', 'C', '3']

---

Token: B

- Operand: push 'B'

- Stack: ['A', '((B + C) / 2)', 'A', 'C', '3', 'B']

---

Token: /

- Operator: pop two operands ('B', '3')

- Combine: `(3 / B)`

- Push: `(3 / B)`

- Stack: ['A', '((B + C) / 2)', 'A', 'C', '(3 / B)']

---

Token: -

- Operator: pop two operands `(3 / B)` and `'C'`

- Combine: `(C - (3 / B))`

- Push: `(C - (3 / B))`

- Stack: ['A', '((B + C) / 2)', 'A', '(C - (3 / B))']

---

Token: -

- Operator: pop two operands `(C - (3 / B))` and `'A'`

- Combine: `(A - (C - (3 / B)))`

- Push: `(A - (C - (3 / B)))`

- Stack: ['A', '((B + C) / 2)', '(A - (C - (3 / B)))']

---

Step 3: Final Infixed Expression

At the end, the stack contains:



`['A', '((B + C) / 2)', '(A - (C - (3 / B)))']`

However, note that the initial 'A' and the expression `'((B + C) / 2)'` are still separate,
indicating that the original postfix expression may have multiple parts.

But in standard postfix evaluation, the entire expression would be processed as one.

Assuming the entire expression is a single postfix expression, the final step involves:

- Combining the remaining expressions.

In actual implementation, after processing all tokens, the stack should contain only one
element: the fully parenthesized infix expression.

Given the stepwise process, the last two elements are:

- `'A'`

- `'((B + C) / 2) (A - (C - (3 / B)))'` — which suggests a need to revisit the interpretation.

Alternative Approach:

In practice, the entire expression should be processed as a single postfix expression, with
no residual elements.

Corrected interpretation:

The original expression can be interpreted as:

`A B C + 2 / A C 3 B / - -`

Breaking down:

- `A B C +` → `(A + (B + C))` (which is not valid here since the postfix expression seems to
be concatenated without clear delimiters)

Given the complexity, it’s better to reconstruct the expression properly:

Assumption:

The original postfix expression is:

`A B C + 2 / A C 3 B / - -`

which can be read as:

`A B C + 2 /` and then `A C 3 B / - -`

But this suggests multiple sub-expressions. For simplicity, the focus here is on converting
a postfix expression to infix using stack, based on the process shown.



---

Final Infix Expression

Based on the conversion steps, the main idea is that the postfix expression is
systematically processed, with operands pushed onto the stack and operators used to
combine the top two elements into a parenthesized infix expression.

Example final output:

`(A - (C - (3 / B)))`

This expression respects the original postfix order and operator precedence, thanks to the
parentheses.

Advantages of Using a Stack for Conversion

Using a stack for converting postfix to infix offers multiple advantages:

Efficiency: The algorithm operates in linear time relative to the length of the
expression.

Clarity: The method clearly demonstrates how operators combine operands, making
the process transparent and easy to trace.

Automation: Suitable for implementation in programming languages to automate
expression conversion.

Precedence Management: Parentheses ensure the correct order of operations,
preserving operator precedence and associativity.

Applications of Postfix to Infix Conversion

Understanding and implementing postfix to

Frequently Asked Questions



What is the main goal when converting the expression
'A B C + 2 / A C 3 B / - -' using a stack?
The main goal is to convert the given postfix expression into its equivalent infix expression
using a stack data structure, facilitating easier understanding and evaluation.

How does using a stack help in converting postfix
expressions to infix?
A stack helps by temporarily storing operands and operators, allowing the conversion
process to manage precedence and associativity, and to reconstruct the infix expression
step-by-step.

What are the key steps involved in converting a postfix
expression to infix using a stack?
Key steps include reading the postfix expression from left to right, pushing operands onto
the stack, and when an operator is encountered, popping the necessary number of
operands, combining them with the operator into an infix form, and pushing the result
back onto the stack.

Can you demonstrate how to process the first part of the
expression 'A B C + 2 /' using a stack?
Yes. Push 'A', push 'B', push 'C', encounter '+', pop 'C' and 'B', form '(B + C)', push back
'(B + C)'. Next, encounter '2', push '2', encounter '/', pop '2' and '(B + C)', form '((B + C) /
2)', push back '((B + C) / 2)'.

What challenges may arise when converting complex
expressions like 'A B C + 2 / A C 3 B / - -' to infix?
Challenges include correctly managing operator precedence, handling multiple nested
operations, ensuring proper parenthesis placement, and maintaining the correct order of
operands during conversion.

What is the final infix expression obtained from 'A B C +
2 / A C 3 B / - -' after conversion?
The final infix expression is 'A - ((B + C) / 2) - (A - ((C / 3) - (B / )))', but note that the
original expression appears incomplete or incorrectly formatted; proper parsing is
necessary for an accurate result.

Why is it important to understand postfix to infix
conversion in computer science?
Understanding this conversion is crucial for compiler design, expression evaluation, and



implementing calculators, as it helps in parsing and interpreting mathematical expressions
efficiently.

What are common mistakes to avoid during postfix to
infix conversion?
Common mistakes include misplacing parentheses, incorrectly ordering operands,
neglecting operator precedence, and mishandling the order of operations during stack
operations.

How can you verify that your infix expression accurately
represents the original postfix expression?
You can verify by evaluating both expressions using the same values or by converting the
infix back to postfix and comparing with the original expression to ensure consistency.

Additional Resources
Expression Conversion Using a Stack: Turning Postfix to Infix with Expert Precision

---

Introduction: Navigating the Complexities of
Expression Conversion

In the realm of computer science and digital logic, the manipulation and conversion of
algebraic expressions are foundational skills. Whether you're designing compilers,
creating calculators, or developing algorithms for symbolic computation, understanding
how to efficiently convert expressions between different notations is crucial. Among these,
infix and postfix notations are two of the most prevalent formats, each with its own
advantages and challenges.

This article explores a detailed, expert-level approach to converting a complex postfix
expression into an infix form using a stack data structure. We will dissect the expression:

```
A B C + 2 / A C 3 B / - -
```

and demonstrate step-by-step how to utilize a stack to systematically perform the
conversion. This method is both practical and elegant, leveraging the Last-In-First-Out
(LIFO) nature of stacks to manage operators and operands efficiently.

---



Understanding the Expression: What's Behind the
Symbols?

Before diving into the conversion process, it’s essential to grasp the structure of the given
postfix expression:

```
A B C + 2 / A C 3 B / - -
```

Key Components:

- Operands: A, B, C, 2, 3
- Operators: +, /, -, /, -

In postfix notation (also known as Reverse Polish Notation), operators follow their
operands, making it straightforward to evaluate or convert expressions without
parentheses, provided the order and operator precedence are maintained correctly.

Expression Breakdown:

- `A B C +` computes `B + C`
- `+ 2 /` indicates division of the previous result by 2
- `A C 3 B / - -` involves subtraction operations that combine previous results with other
operands

Understanding this structure is critical because the conversion process relies on the order
of operands and operators to reconstruct an equivalent infix expression with proper
parentheses.

---

The Stack-Based Approach: Converting Postfix to
Infix

Why Use a Stack?

Stacks are ideal for expression conversion because they inherently follow the LIFO
principle, which aligns perfectly with the postfix evaluation process. During conversion:

- When an operand is encountered, it is pushed onto the stack.
- When an operator is encountered, operands are popped from the stack, combined with
the operator into a parenthesized infix string, and then pushed back onto the stack.



This approach ensures that the order of operations and precedence are preserved, and the
process can be automated efficiently.

Step-by-Step Conversion Strategy

1. Initialize an empty stack.
2. Scan the postfix expression from left to right.
3. For each token:
- If it’s an operand, push it onto the stack.
- If it’s an operator:
- Pop the top two elements from the stack (these are the operands).
- Combine them into an infix expression with parentheses: `(operand1 operator
operand2)`.
- Push this new infix expression back onto the stack.
4. After processing all tokens, the stack will contain a single element, which is the entire
infix expression.

---

Applying the Stack Method: Detailed
Walkthrough

Let's apply this technique to the provided expression:

```
A B C + 2 / A C 3 B / - -
```

Tokenization:

| Step | Token | Action | Stack Content | Explanation |
|---------|---------|---------|----------------|----------------|
| 1 | A | Push | [A] | Operand A pushed |
| 2 | B | Push | [A, B] | Operand B pushed |
| 3 | C | Push | [A, B, C] | Operand C pushed |
| 4 | + | Operator | Pop C, B; combine `(B + C)`; push | [A, (B + C)] |
| 5 | 2 | Push | [A, (B + C), 2] | Operand 2 pushed |
| 6 | / | Operator | Pop 2, (B + C); combine `((B + C) / 2)`; push | [A, ((B + C) / 2)] |
| 7 | A | Push | [A, ((B + C) / 2), A] | Operand A pushed |
| 8 | C | Push | [A, ((B + C) / 2), A, C] | Operand C pushed |
| 9 | 3 | Push | [A, ((B + C) / 2), A, C, 3] | Operand 3 pushed |
| 10 | B | Push | [A, ((B + C) / 2), A, C, 3, B] | Operand B pushed |
| 11 | / | Operator | Pop B, 3; combine `(3 / B)`; push | [A, ((B + C) / 2), A, C, (3 / B)] |
| 12 | - | Operator | Pop (3 / B), C; combine `(C - (3 / B))`; push | [A, ((B + C) / 2), A, (C - (3 /
B))] |
| 13 | - | Operator | Pop (C - (3 / B)), A; combine `(A - (C - (3 / B)))`; push | [A, ((B + C) / 2),



(A - (C - (3 / B)))] |

Final Stack Content:

```
[(A - (C - (3 / B)))) , ((B + C) / 2)]
```

However, since the expression contains multiple operators at different levels, the final
expression should be carefully reconstructed. After processing all tokens, the top of the
stack contains the complete infix expression with all parentheses, ensuring the original
operation order is preserved.

---

Constructed Infix Expression: Final Result

Based on the above steps, the complete infix expression derived from the postfix notation
is:

```
((A - (C - (3 / B))) , ((B + C) / 2))
```

But since the initial expression involves two main operations, the final combined infix
expression should be:

```
((A - (C - (3 / B))) - ((B + C) / 2))
```

This expression respects the operator precedence and parentheses to maintain the
original computation order.

---

Key Takeaways and Best Practices

- Parentheses are vital: They ensure the correct order of operations when converting from
postfix to infix.
- Stack manipulation is straightforward: Push operands, pop for operators, then push
combined expressions.
- Operator precedence: The conversion process inherently respects operator precedence
due to parentheses added during combination.
- Handling multiple operators: Be vigilant with nested parentheses to prevent ambiguity.



---

Conclusion: Mastering Expression Conversion
with Stacks

Converting postfix expressions to infix notation using a stack is both an elegant and
practical technique. It leverages the LIFO nature of stacks to systematically handle
operators and operands, ensuring the resulting expression accurately reflects the original
computation's intent.

The example provided demonstrates not only the mechanics of the process but also
highlights the importance of meticulous implementation, especially with complex
expressions involving multiple operators and nested operations. Mastering this approach
is invaluable for developers, students, and professionals working in compiler design,
symbolic mathematics, and digital logic.

By understanding and applying this method, you can confidently convert intricate postfix
expressions into human-readable infix forms, maintaining clarity and correctness in your
computational representations.
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