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Abstract:

This article provides an overview of the selection sort algorithm for sorting arrays in Python
programming. Sorting algorithms are essential tools in computer science and play a significant
role in data processing and organization. Selection sort is a simple comparison-based sorting
method that works by repeatedly selecting the smallest element from an unsorted portion of the
list and placing it at the correct position. Although it is not the most efficient algorithm for large
datasets, selection sort is widely used for educational purposes because of its simple logic and
easy implementation. The study highlights the importance of understanding basic sorting
algorithms in order to develop algorithmic thinking and programming skills in Python.
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Introduction

In modern programming, efficient data organization is essential for developing reliable and
optimized software systems. One of the most fundamental operations performed on collections
of data is sorting. Sorting allows data to be arranged in a specific order, which simplifies
searching, analyzing, and managing information.

Among the many sorting algorithms, selection sort is one of the simplest methods used to
arrange elements in a list. The algorithm works by repeatedly finding the smallest element in the
unsorted part of the list and swapping it with the first unsorted element. This process continues
until the entire list becomes sorted.

Selection sort is often introduced in introductory programming courses because it clearly
demonstrates fundamental programming concepts such as loops, comparisons, and element
swapping. The main objective of this article is to analyze the selection sort method in Python
programming and evaluate its effectiveness for educational purposes and small-scale
applications.

Research Methods

This research is based on theoretical analysis of sorting algorithms and their implementation
in Python programming. At the initial stage, computer science textbooks, algorithm theory
resources, and Python programming documentation were analyzed to understand the
fundamental principles of the selection sort algorithm.

In the second stage, the selection sort algorithm was examined through simple experimental
examples in Python. The algorithm was implemented and tested using small datasets to observe
its behavior and performance.

Comparative analysis was also conducted between selection sort and other sorting methods
such as bubble sort and Python’s built-in sorting functions. Logical reasoning and generalization
methods were applied to identify the strengths and limitations of the algorithm.

Results

The results of the study show that the selection sort algorithm is a simple and
understandable method for sorting arrays (lists) in Python programming. The algorithm works by
repeatedly scanning the list to identify the smallest element in the unsorted portion and placing it
in its correct position in the sorted part of the list.
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Through the analysis, it was observed that selection sort follows a systematic process in
which each iteration selects the minimum value and moves it to the appropriate position. This
step-by-step approach makes the algorithm easy to understand and suitable for explaining
fundamental programming concepts such as iteration, comparison, and data manipulation.

The results also demonstrate that selection sort produces accurate sorting results for small
datasets. However, as the size of the array increases, the number of comparisons required also
increases significantly. This leads to slower execution compared to more advanced sorting
algorithms.

Despite these limitations, the algorithm remains useful for educational purposes, as it helps
beginners understand the internal logic of sorting processes and the basic principles of algorithm
design.

Discussion

The findings indicate that selection sort is a useful algorithm for teaching fundamental
programming concepts. Its simple structure allows students to understand how sorting works step
by step.

Compared to more advanced algorithms such as quick sort or merge sort, selection sort is
less efficient for large datasets because it requires a large number of comparisons. The algorithm
has a time complexity of O(n?), which means the running time increases rapidly as the size of the
dataset grows.

However, despite its limitations, selection sort remains an important educational tool. By
studying this algorithm, students can develop algorithmic thinking and gain a better
understanding of how data structures operate in programming.

Conclusion

In conclusion, the selection sort method is one of the simplest algorithms used for sorting
arrays in Python programming. Its clear logic and straightforward implementation make it
suitable for educational purposes and for understanding basic algorithmic concepts.

Although the algorithm is not efficient for large datasets due to its quadratic time
complexity, it provides valuable insights into the principles of sorting and data manipulation.
Learning selection sort helps programmers build a strong foundation for understanding more
advanced sorting algorithms in the future.
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