Evaluate The Expression Using Stack 14-
(6-10)-10

Evaluate The Expression Using Stack 14-(6-10)-10 is a common problem in computer
science that involves understanding how to efficiently evaluate mathematical expressions
using data structures such as stacks. This task is fundamental in fields like compiler design,
calculator implementation, and expression parsing, where infix expressions need to be
converted and evaluated systematically. In this article, we delve into the step-by-step
process of evaluating the given expression using stacks, explore the underlying concepts,
and discuss best practices for handling similar problems.

Understanding the Expression: 14 - (6 - 10) - 10

Before diving into the evaluation process, it is essential to understand the structure of the
expression:

- The expression includes subtraction operations and parentheses.

- Parentheses indicate the precedence of operations, which must be respected during
evaluation.

- The goal is to compute the expression's value accurately using stack-based methods.

The expression can be visually broken down as:
14 minus the result of (6 minus 10), then subtract 10 again.

This nested structure emphasizes the importance of handling parentheses correctly during
evaluation, which is where stacks come into play.

Why Use a Stack for Expression Evaluation?

Stacks are a Last-In-First-Out (LIFO) data structure that are particularly well-suited for
parsing and evaluating expressions, especially those with nested parentheses and operator
precedence. The benefits include:

- Managing operator precedence and parentheses efficiently.

- Temporarily storing operators and operands.

- Facilitating the conversion of infix expressions to postfix (Reverse Polish Notation) for
easier evaluation.

Using stacks simplifies the process of handling complex expressions by systematically
processing operators and operands in the correct order.



Step-by-Step Evaluation Process

To evaluate the expression 14 - (6 - 10) - 10 using stacks, we typically follow these steps:
1. Tokenize the Expression
2. Convert Infix to Postfix Notation (Optional but Recommended)

3. Evaluate the Postfix Expression Using a Stack

For this explanation, we will focus on the direct evaluation approach using stacks without
explicitly converting to postfix, as it offers clarity for understanding stack operations.

1. Tokenization

Break the expression into tokens (numbers, operators, parentheses):

- 10

This tokenization helps in processing each component systematically.

2. Processing the Expression Using Two Stacks

The common approach involves maintaining two stacks:

- Operator Stack: Stores operators and parentheses.
- Operand Stack: Stores numerical values.

The evaluation proceeds by reading tokens from left to right, applying the following rules:
- Push numbers directly onto the operand stack.
- Push operators onto the operator stack, considering operator precedence.

- When encountering a closing parenthesis, pop operators and operands to evaluate the
subexpression.

3. Detailed Evaluation Steps

Let's walk through the process step-by-step:



Initial state:

- Operator Stack: empty
- Operand Stack: empty

Processing tokens:
1. Token: 14
- Number, push onto operand stack:

- Operand Stack: [14]
- Operator Stack: []

2. Token: -
- Operator, push onto operator stack:

- Operand Stack: [14]
- Operator Stack: ['-']

3. Token: ( (opening parenthesis)
- Push onto operator stack:

- Operand Stack: [14]
- Operator Stack: ['-', '(']

4. Token: 6
- Number, push onto operand stack:

- Operand Stack: [14, 6]
- Operator Stack: ['-', '(']

5. Token: -
- Operator, push onto operator stack:

- Operand Stack: [14, 6]
- Operator Stack: ['-', '(", '-']

6. Token: 10
- Number, push onto operand stack:

- Operand Stack: [14, 6, 10]
- Operator Stack: ['-', '(", '-']

7. Token: ) (closing parenthesis)



- Pop operators and operands to evaluate the subexpression inside parentheses:
- Pop operator: '-'

- Pop operands: 10, 6

- Evaluate: 6 - 10 = -4

- Push result back onto operand stack:

- Operand Stack: [14, -4]
- Operator Stack: ['-','(']

- Pop '(* from operator stack (discard):

- Operator Stack: ['-']

8. Token: - (next operator after parentheses)
- Push onto operator stack:

- Operand Stack: [14, -4]
- Operator Stack: ['-', '-']

9. Token: 10
- Number, push onto operand stack:

- Operand Stack: [14, -4, 10]
- Operator Stack: ['-', '-']

At this point, all tokens are processed, but we need to evaluate remaining operators.
Final evaluation:

- Pop operator: -

- Pop operands: 10, -4

- Evaluate: -4 - 10 = -14

- Push result back:

- Operand Stack: [14, -14]

- Pop operator: -

- Pop operands: -14, 14

- Evaluate: 14 - (-14) = 14 + 14 = 28
- Final result: 28

This systematic approach ensures that the expression is evaluated respecting parentheses



and operator precedence.

Understanding the Final Result

The final evaluation yields 28 as the value of the expression 14 - (6 - 10) - 10.

Here's a quick verification:

- (6-10) = -4
-14-(-4)=14 +4 =18
-18-10 =8

Wait, this suggests our previous step may have an inconsistency because the direct
calculation is 8, not 28.

Correct calculation:

-14-(6-10)-10

-6-10=-4

-14-(-4) =14+ 4 =18

-18-10=38

Therefore, the correct answer is 8.

Re-evaluating the stack process:

The earlier stack process had a mistake in the final steps; it's crucial to process operators in
the correct order. The key is that after processing the parentheses, the remaining
operations should be evaluated in order.

To correctly evaluate the expression:

- Process parentheses first: (6 - 10) = -4

- Then substitute back: 14 - (-4) - 10

- Evaluate left to right:

-14-(-4) =18

-18-10=38

Hence, the final answer is 8.

This correction emphasizes the importance of proper operator precedence and order of
evaluation.



Implementing the Evaluation Algorithm in
Practice

To automate the process of evaluating such expressions using stacks, programmers often
implement algorithms based on the Shunting Yard algorithm or similar methods.

Key steps include:

- Converting infix expressions to postfix notation.
- Using a stack to evaluate postfix expressions.
- Handling parentheses and operator precedence carefully.

Below is a simplified outline of a typical algorithm:

1. Initialize two stacks: operatorStack and operandStack.

2. Tokenize the expression into numbers, operators, and parentheses.
3. Process each token:

- If token is a number, push onto operandStack.

- If token is an operator:

- While operatorStack is not empty and the top operator has higher or equal precedence:
- Pop operator and two operands to evaluate.

- Push the result onto operandStack.

- Push current operator onto operatorStack.

- If token is (', push onto operatorStack.

- If token is ')":

- Pop operators and evaluate until '(' is encountered.

4. After processing all tokens, evaluate remaining operators in the stack.
5. Result will be at the top of the operandStack.

Implementing in code (e.g., Python) involves defining functions for precedence,
tokenization, and evaluation, encapsulating the process efficiently.

Conclusion: Mastering Expression Evaluation with
Stack

Using stacks to evaluate expressions like 14 - (6 - 10) - 10 demonstrates the power and
elegance of data structures in solving complex parsing problems. By systematically
managing operators and operands and respecting parentheses and precedence, developers
can accurately compute results of intricate expressions. This approach is foundational in
designing calculators, interpreters, and compilers, making it a vital skill for computer
scientists and programmers.



Understanding the step-by-step process, from tokenization to final evaluation, not only
deepens comprehension of stack operations but also enhances problem-solving skills in
algorithm design. Whether you're implementing a simple calculator or developing advanced
expression parsers, mastering stack-based evaluation ensures correctness and efficiency in
handling mathematical expressions.

Frequently Asked Questions

How do you evaluate the expression 14 - (6 - 10) - 10
using a stack?

You can evaluate it by pushing numbers and operators onto the stack, handling
parentheses by evaluating the expressions inside them first, then combining the results
step by step, ultimately arriving at the final value.

What is the step-by-step process to evaluate 14 - (6 -
10) - 10 with a stack?

Push tokens onto the stack, evaluate inside parentheses first (6 - 10 = -4), then replace the
parentheses with this result, leading to 14 - (-4) - 10, which simplifies to 14 + 4 - 10,
resulting in 8.

Why is a stack useful for evaluating expressions like 14
-(6-10) - 10?

A stack helps manage the order of operations, especially handling parentheses by
temporarily storing sub-expressions, making it easier to evaluate complex expressions
systematically.

What is the final answer after evaluating 14 - (6 - 10) -
10 using a stack?

The final answer is 8.

Can you provide a simple algorithm to evaluate
expressions like 14 - (6 - 10) - 10 using a stack?

Yes. The algorithm involves: 1) pushing tokens onto the stack; 2) evaluating expressions
inside parentheses when encountered; 3) replacing parentheses with their results; 4)
performing remaining operations from left to right; and 5) obtaining the final result.

What are common mistakes to avoid when evaluating



expressions with stacks?

Common mistakes include not properly handling parentheses, forgetting to evaluate
innermost expressions first, and mixing operator precedence, which can lead to incorrect
results.

Is the expression 14 - (6 - 10) - 10 associative, and how
does that affect evaluation with a stack?

The expression is not fully associative due to subtraction and parentheses, so correct order
of evaluation (via stack) is crucial to obtain the accurate result.

Additional Resources
Evaluate The Expression Using Stack 14-(6-10)-10

In the realm of computer science and computational mathematics, the evaluation of
arithmetic expressions is a fundamental task that underpins numerous applications, from
compiler design to calculator algorithms. One classic approach to this problem involves
utilizing data structures such as stacks to systematically parse and compute expressions,
especially those involving multiple operators and nested parentheses. This article delves
deeply into the process of evaluating the specific expression 14 - (6 - 10) - 10 using a stack-
based methodology, exploring the underlying mechanics, step-by-step execution, and
theoretical implications.

Understanding the Expression: Context and
Structure

Before engaging with stack operations, it's crucial to understand the nature of the given
expression:

14 -(6-10)-10

This expression involves:

- Integer operands: 14, 6, 10

- Operators: subtraction ('-')

- Parentheses: denoting precedence and grouping

The expression features nested parentheses, which explicitly specify the order of

evaluation. The primary challenge in computational evaluation is managing operator
precedence and parentheses to ensure accurate results.



The Significance of Stacks in Expression
Evaluation

Stacks are a Last-In-First-Out (LIFO) data structure well-suited to handling nested structures
and precedence rules in expressions. They facilitate:

- Managing operator precedence

- Handling parentheses effectively

- Supporting incremental parsing and evaluation

The classic algorithm leveraging stacks for expression evaluation is the infix expression

evaluation using operator precedence parsing or conversion to postfix notation (Reverse
Polish Notation), followed by evaluation.

Methodology: Evaluating Using a Stack-Based
Approach

The evaluation proceeds in two main phases:
1. Parsing the infix expression and converting it into a postfix expression (optional but
common)

2. Evaluating the postfix expression using a stack

Alternatively, a direct infix evaluation algorithm can be employed, using two stacks: one for
operators and one for operands.

For clarity, this article focuses on the direct infix evaluation method using two stacks, which
closely models how many calculators operate internally.

1. Initialization

- Create an operator stack to store operators and parentheses.
- Create an operand stack to store numerical values.

2. Tokenization of the Expression

Break down the expression into tokens:



- Operands: 14, 6, 10, 10
- Operators: '-', '-', '
- Parentheses: '(, ')’

The tokens are processed sequentially.

Step-by-Step Evaluation Process

Let's walk through the detailed process of evaluating 14 - (6 - 10) - 10 using stacks.

Initial State

- Operator stack: empty
- Operand stack: empty

Token Processing and Stack Operations

Token 1: 14

- Number: push onto operand stack.

Operand stack: [14]

Operator stack: []

Token 2: -

- Operator: push onto operator stack.

Operator stack: ['-']

Operand stack: [14]

Token 3: ‘('

- Left parenthesis: push onto operator stack to denote new precedence context.

Operator stack: ['-', '(']



Operand stack: [14]

Token 4: 6

- Number: push onto operand stack.
Operand stack: [14, 6]

Operator stack: ['-', '(']

Token 5: -

- Operator: push onto operator stack; note that '(' has lower precedence, but since it's a
parenthesis, it acts as a marker.

Operator stack: ['-', '(', '-']

Operand stack: [14, 6]

Token 6: 10

- Number: push onto operand stack.
Operand stack: [14, 6, 10]

Operator stack: ['-', '(', '-']

Token 7: ")

- Encountered a closing parenthesis: pop operators and evaluate until ‘(' is encountered.
Evaluation steps:

- Pop operator '-!

- Pop top two operands: 10 and 6

- Compute 6-10 = -4

- Push result back onto operand stack.
Operand stack: [14, -4]

Operator stack: ['-','(']

- Pop '(' (discard it)

Operator stack: ['-']

Result after parenthesis evaluation:



Operand stack: [14, -4]

Operator stack: ['-']

Token 8: '-'

- Operator: push onto operator stack.
Operator stack: ['-', '-']

Operand stack: [14, -4]

Token 9: 10

- Number: push onto operand stack.
Operand stack: [14, -4, 10]

Operator stack: ['-', '-']

Final Evaluation: Applying Remaining Operators

Now, the expression tokens are exhausted, but operators remain to be applied.
The operator precedence is left-to-right for subtraction (which is left-associative).
Process:

1. Pop operator '

2. Pop top two operands: 10 and -4

3. Compute -4 - 10 = -14

4. Push result onto operand stack.

Operand stack: [14, -14]

Operator stack: ['-']

3. Pop operator '-'

4. Pop top two operands: -14 and 14



5. Compute 14 - (-14) = 14 + 14 = 28
6. Push result onto operand stack.
Operand stack: [28]

Operator stack: [1]

Final Result

The operand stack contains a single value: 28

Thus, the evaluated result of 14 - (6 - 10) - 10 is 28.

Analysis and Theoretical Implications

This detailed stack-based evaluation demonstrates the power and flexibility of stacks in
parsing and computing complex expressions. It underscores several key points:

- Order of Operations: Stacks inherently respect operator precedence and parentheses,
crucial for correct evaluation.

- Handling Parentheses: Parentheses act as markers, guiding the evaluation order. When a
closing parenthesis is encountered, operators are popped and applied until the matching
opening parenthesis is found.

- Associativity: Left-associative operators like subtraction are processed accordingly to
maintain correctness.

Advantages of Stack-Based Evaluation

- Simplifies complex expression parsing

- Easily handles nested parentheses

- Can be extended to support additional operators and precedence rules
- Forms the basis for compiler expression parsing algorithms



Potential Challenges and Limitations

While stacks provide an elegant solution, challenges include:

- Managing operator precedence correctly, especially in extended scenarios involving
multiple operators (+, -, , /)

- Handling invalid expressions (e.g., mismatched parentheses)

- Extending to support unary operators or functions

- Ensuring computational efficiency for very large expressions

Conclusion: Significance in Computing and
Mathematics

The evaluation of 14 - (6 - 10) - 10 using a stack exemplifies the intersection of data
structures and algorithm design, showcasing how abstract concepts translate into practical
computation. The method exemplifies structured problem-solving, emphasizing the
importance of stacks in parsing, precedence management, and arithmetic evaluation.

Through this in-depth analysis, we've illustrated not only the step-by-step mechanics but
also the broader significance of stack-based evaluation strategies. Such techniques
underpin modern calculators, programming language interpreters, and mathematical
software, making them fundamental tools in the computational toolkit.

In sum, the stack-based approach provides a robust, scalable, and conceptually clear

pathway for evaluating complex arithmetic expressions, exemplified here by the specific
case of 14 - (6 - 10) - 10.
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