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Brief Description of the Research Problem
The three articles are relevant to the topic of Genetic Algorithm and Mutation Testing. On the same note, the research problem for the three articles tends to focus on the current and future approaches of genetic algorithm in regards to software and mutation testing. In the last decade, there has been the application of multiple search-based techniques with an aim to improve software and mutation testing despite the many challenges that developers experience. In this context, software development has played fundamental roles in modern society hence solving problems that would take a lifetime to solve. Therefore, the genetic algorithm is evolving tremendously hence gaining paramount importance.
According to Surendran & Samuel (2017), it is fundamental to examine the future of genetic algorithm based testing, possible solutions and to what extent they can be corrected. According to Bashir & Nadeem (2017), there is a need to formulate a genetic algorithm that can reduce computational cost in regards to mutational testing. Also, there is a need to make Mutation Testing effective through identifying adequate data with an aim to counter faults (Jia & Harman, 2011).  

Description of the Theoretical Model and Empirical Methodology
Upon reviewing the articles, it is evident that the authors have used different theoretical models and empirical methodologies as techniques with an aim to introduce and explain their ideas. According to the article written by Surendran & Samuel (2017), data has accommodated quantitative as an empirical methodology. Quantitative methods use numbers with an aim to present measurable data and these methods are deductive and require a hypothesis. In this context, this article has used complex numbers. The aim of the use of numbers is to show software testing using the generic algorithm in the calculation of ranks. Again, this article has accommodated the use of experiments which has been used to test the possible solutions of errors presented in Genetic Algorithms as well as to show the extent they can be corrected. Surveys have also been used hence allowing the study to collect a large population to investigate future implications of the research. 
The article by Bashir & Nadeem (2017), has utilized quantitative methodology in its research which is aimed at comparing the improved generic algorithm with other aspects such as standard generic algorithm and random testing. Measurable data has also been used to test adaptable mutation methods to reduce computational costs. Therefore, this methodology has succeeded in presenting an improved generic algorithm that is less costly. As such, experiments have been used in the attempt to propose new approaches for the mutation testing with the use of the generic algorithm. The article by Jia & Harman (2011) has also used quantitative methodology since it has a fundamental hypothesis with the attempt to identify adequate test data which can be vital in the identification of real faults.  In addition, experiments in this article have been used to investigate the growing trends and changes in the research work on Mutation Testing and this has been achieved fully. 

A Description of the Data and Associated Problems, Weaknesses or Limitations
The data used in the article written by Surendran & Samuel (2017) is valid and evidence-based. This is because the data presents search-based techniques in regards to Genetic Algorithm, a topic that has been widely exposed by many researchers since the last decade. The validity of the data has been backed by empirical methodology and experiments. Thus, the validity of this data has led to the testing of the effectiveness of the Genetic Algorithm in software testing. However, data from this article is limited to the fact that there is the possibility of poor coverage in the scope of works which we have been referred in the article. 
Data in the article written by Bashir & Nadeem (2017), is relevant and evidence-based as far as mutation testing and Genetic Algorithm is used. This data is relevant since it has provided useful information, which is backed by evidence, about how computational overhead can be reduced. However, this data has several limitations of being faced with challenges of both the setting and time intervals hence presenting different results. Different contexts may tend to present varied results compared to the experiments and methodologies used. As such, the data in the article written by Jia & Harman (2011) is valid because it has been classified into both theoretical and practical work. The limitation of this data is that it is based on doubts and perceptions that hold the fact that Mutation Testing is costly and impractical. 

Description of the Results and Problems in Interpretation
According to Jia & Harman (2011), it is evident that the costs of the entire Mutation testing process can significantly be reduced through accommodating new trends, applications, empirical studies, and mutation tools. As such, there are more realistic and more extensive programs that can be handled by Mutation Testing. This will improve the quality of the concept of Genetic Algorithm and Mutation Testing. According to Surendran & Samuel (2017), it is clear that the mode of the genetic algorithm applied and the fitness function design, the population does not influence the quality or nature of the solution obtained in software testing using Genetic Algorithm. 
Therefore, this means that there is a need to initiate a generalized-based approach that can enable Genetic Algorithm based software testing a reliable method in practical software testing. Through this, the future of software testing is likely to improve because researchers will be in a position to reduce issues faced when genetic Algorithm if applied in software testing.  Again, the testing process is effective and more efficient since the search process is guaranteed with appropriate guidance. As a result, the mutation scores are increased hence enabling researchers to use logical programming to identify errors that can affect the entire concept of Genetic Algorithm (Bashir & Nadeem, 2017). 

Conclusion
After reviewing the three articles, it is evident that software test and Genetic Algorithm have attracted the attention of many researchers and software engineers. On the same note, there have been large number of research works and tests that have used data, experiments and concepts which have had practical implications on Genetic Algorithm. Researchers should focus on some of the critical aspects such as time and costs in software testing. To solve this issue, there is a need to accommodate new and more realistic approaches. Genetic Algorithm also needs future research in order to reduce the effects and faults of mutation through the help of mutation tools. Researchers also have to focus on ways that can reduce the balances and costs that are incurred during the costs based on the effectiveness and efforts. Mutation Testing has been an expensive technique which arguably results in the high value. Researchers should focus on ways to reduce the costs without compromising on the quality. Besides, there should be future research which should aim at generating more realistic mutants in order to improve the entire genetic Algorithm concept. On the same note, there should be trials of more test cases in order to come up with ways to support both the Genetic Algorithm. Based on a real-life context, Genetic Algorithm is fundamental hence the need to consider it in current and future research.
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