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Mutation testing is a method for assessing the effectiveness of tests in
detecting errors in software code, which involves making minor changes, called
mutations, to simulate programming errors [1]. These changes may include
modifications to logical operators or numerical values. Initially, mutations are
introduced to a certain fragment of the code being tested, after which test
scenarios are run for each change. If the test suite does not detect any changes in
the code and the test is successfully passed, the mutant is considered «alivey,
indicating gaps in the tests. The final stage involves analyzing the results of
testing and calculating the mutation score, which measures the percentage of
"killed" mutants relative to the total number.

However, due to high computational demands and time costs, the
widespread implementation of mutation testing in software development is quite
limited. In this regard, current research is focused on analyzing and developing
new methods and systems that can effectively identify and remove "mutants”,
which are variations of the program that do not change its external behavior,
such as Trivial Compiler Equivalence (TCE) [2], Random Mutants Selection
(RMS) [3], Selection of Random Operators (ROS) [3], and Selective Mutation
(SM) [3].

The report discusses the analysis and comparison of the above-mentioned
methods for optimizing the mutation testing system of software implemented in
the Ruby programming language.

The application of mutation testing within the scope of quantum computing
[4] will be the subject of our future work.
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