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Abstract. The paper explores a new approach to data sorting based on the use of neural networks.
Traditional sorting algorithms work according to rigidly defined rules, while neural networks learn
to find patterns in data, which allows them to adapt to complex and unstructured arrays. It analyzes
how machine learning models can choose optimal algorithms for specific data or perform sorting
independently based on experience. The advantages of such an approach are discussed, including
adaptability, potential optimization, and the possibility of parallel processing. The limitations
associated with computational complexity and accuracy are also considered. The conclusions
indicate that neural network sorting will not replace classical methods, but opens up new prospects
for solving non-standard data sorting tasks.
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In the era of Big Data, where the volume of information is growing exponentially,
there’s a corresponding need for innovative approaches to data sorting. Traditional
sorting algorithms, despite their high speed for numerical and structured data, often
struggle with the non-typical tasks that arise when working with unstructured and non-
numerical data. The application of neural networks is highly relevant because they can
learn from examples, creating adaptive solutions that can outperform classical
algorithms in specific situations. This ability to learn from data rather than following
fixed rules paves the way for new, optimized algorithms, allowing for the development
of more flexible and effective tools for modern computing systems.

The research aims to analyze approaches to data sorting based on neural networks
and to compare their efficiency with classical algorithms.

The research's objectives are to analyze classical sorting algorithms and define
their application domains, review existing machine learning models that can be applied
to data sorting, and examine the architecture of a neural network capable of performing
sorting operations. To do this, it is necessary to create a required dataset for training
and testing the developed model and to experimentally compare the developed model's
performance in terms of execution speed and accuracy against traditional sorting algorithms.
The final goal is to determine which neural networks are the most suitable for sorting.

Over the last few years, research has been conducted with the goal of improving
neural networks based on optimization methods from classical algorithms.
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In the article [1], a review of methods for optimizing algorithms based on artificial
neural networks was performed. In order to improve a neural network using
optimization algorithms, one can use classical algorithms by adjusting the appropriate
parameters to obtain the best template of the neural network structure for solving problems.

The authors of the research paper [2] examine a sorting algorithm based on
artificial intelligence, which is adapted for processing Big Data by combining
traditional and advanced methods to improve data processing. A critical
comprehensive analysis of the performance of comparison-based and non-comparison-
based sorting algorithms is proposed, taking into account their effectiveness and
suitability for various real-world tasks [2]. An exhaustive comparative analysis is
conducted to evaluate their time complexity, stability, adaptability, and memory
requirements. The influence of data characteristics such as input size, distribution, and
order on the algorithm's performance is also investigated.

The application of data science and artificial intelligence has become particularly
useful in business analytics for making data-driven decisions. When making decisions
based on modern IT technologies in data processing [3] and business analytics, for
example for forecasting [4, 5], the immense capability of artificial intelligence and data
science 1s used to create actionable insights after transforming raw data. The authors
of article [3] explore the application areas, advantages, challenges, and methodologies
associated with the integration of Al and data science into business analytics.

The creation of self-learning algorithms, the development of neural networks, and
the improvement of various methods capable of self-learning are key in the theory of
machine learning for various areas of human activity, while helping to improve the
quality of products. Artificial intelligence and neural networks help programmers to write
software code [7], in tasks of image or sound recognition, detection of moving objects,
analysis of big data, and numerical methods in tasks of time series forecasting, etc. [8].

Traditional sorting algorithms work according to hard-coded rules, while neural
networks learn to find patterns in data, which allows them to adapt to complex and
unstructured arrays.

Consider the advantages of using neural networks over classical algorithms:

— adaptability, neural networks can adapt to complex, unconventional data for
which it is difficult to write a simple algorithm. For example, if you need to sort objects
by their visual appearance or other non-obvious characteristics, a neural network can
find patterns that would be impossible to program manually;

— optimization, in certain cases, a neural network can find a more efficient way to
sort than traditional algorithms. It can optimize the number of operations for specific
data types, which leads to a faster process;

— parallel processing, some neural network architectures can process data in
parallel, which can speed up the sorting process on suitable hardware, such as graphics
processing units (GPUs).

Despite its significant advantages, this approach also has its challenges:

— training complexity: training a machine learning model requires a significant
amount of data and large computational resources, which makes the process much
more complex and resource-intensive than writing a classical sorting algorithm;
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— accuracy and predictability: unlike classical algorithms, which always give an
accurate and predictable result, a neural network can sometimes make mistakes,
especially on data that is very different from the one on which it was trained;

— inefficiency for simple tasks: For simple numerical data, traditional sorting
algorithms (such as Quick Sort or Merge Sort) remain unsurpassed in speed and
efficiency, since they are optimized specifically for this task.

Training neural networks to sort will not replace classical algorithms in all cases,
but it opens up new possibilities for solving complex, unconventional tasks where
flexibility and adaptability to data are important.
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