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Algorithm analysis is the process of studying and evaluating the efficiency and performance
characteristics of algorithms.

It involves measuring the running time and space requirements of an algorithm as a function
of the input size.

The goal is to understand how the algorithm scales with larger inputs and to make informed
decisions about algorithm selection based on their efficiency.

Let’s go through the steps involved in algorithm analysis:

1. Define the Problem:

Clearly understand the problem you are trying to solve and the requirements and
constraints associated with it.
Define the input and output of the algorithm.

2. Identify the Algorithm:

Choose or design an algorithm to solve the problem.
Take into account factors such as correctness, simplicity, and suitability for the
problem.

3. Determine the Input Size:

Identify the measure of input size that affects the running time and space
requirements of the algorithm.
It can be the number of elements in a list, the length of a string, or any relevant
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measure for the problem.

4. Analyze the Time Complexity:

Determine the asymptotic upper bound on the running time of the algorithm.
Identify the dominant operations that contribute the most to the running time.
Express the time complexity using Big O notation, indicating how the running time
grows with the input size.

5. Analyze the Space Complexity:

Determine the asymptotic upper bound on the space requirements of the algorithm.
Identify the memory allocation and data structures used by the algorithm.
Express the space complexity using Big O notation, indicating how the space
requirements grow with the input size.

6. Consider Best, Worst, and Average Cases:

Analyze the algorithm’s behavior in different scenarios: best-case, worst-case, and
average-case.
Identify the inputs that lead to the most efficient or inefficient behavior.
Assess the likelihood of different inputs occurring in practice.

7. Compare and Select Algorithms:

Compare the efficiency of different algorithms for the problem at hand.
Consider the time and space complexities, as well as any specific requirements or
constraints of the problem.
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Choose the algorithm that provides the best trade-off between efficiency and
suitability.

8. Implement and Test:

Implement the selected algorithm and test it with various inputs.
Measure the actual running time and space requirements to validate the analysis and
assess the algorithm’s performance.

Remember that algorithm analysis provides a theoretical understanding of an algorithm’s
performance. Actual performance can be influenced by factors such as hardware,
programming language, and implementation details. Therefore, it’s important to consider
practical testing and profiling in addition to theoretical analysis.

By performing algorithm analysis, you can make informed decisions about algorithm
selection, optimize algorithms for specific scenarios, and anticipate the efficiency of your
solutions.

The benefits of algorithm analysis include:

Identifying algorithms with better performance characteristics for a given problem.
Comparing and selecting the most efficient algorithm among different alternatives.
Understanding the scalability of algorithms, i.e., how they perform as the input size
grows.
Predicting the impact of changes in input size on the algorithm’s performance.
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Guiding the design and optimization of algorithms to achieve desired performance
goals.


