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ABSTRACT 

Evolutionary algorithm research and applications began over 50 years ago. Like other 

artificial intelligence techniques, evolutionary algorithms will likely see increased use and 

development due to the increased availability of computation, more robust and available 

open source software libraries, and the increasing demand for artificial intelligence 

techniques. As these techniques become more adopted and capable, it is the right time to 

take a perspective of their ability to integrate into society and the human processes they 

intend to augment.  
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INTRODUCTION 

Hereditary Calculations (Genetic Algorithms) should be visible as a product device that 

attempts to find structure in information that could appear to be irregular, or to make an 

apparently unsolvable issue pretty much 'feasible'. Genetic Algorithms can be applied to 

areas about which there is lacking information or the size and additionally intricacy is 

excessively high for logical arrangement  

What is Genetic Algorithm 

It is an method for hereditary calculation is a strategy for tackling both obliged and 

unconstrained streamlining issues that depends on normal choice, the interaction that drives 

natural development. The hereditary calculation over and over changes a populace of 

individual arrangements. At each step, the hereditary calculation chooses people from the 

ongoing populace to be guardians and utilizations them to deliver the kids for the future. 

Over progressive ages, the populace "advances" toward an ideal arrangement. You can apply 
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the hereditary calculation to take care of an assortment of streamlining issues that are not 

appropriate for standard enhancement calculations, remembering issues for which the goal 

capability is spasmodic, non differentiable, stochastic, or profoundly nonlinear. The 

hereditary calculation can resolve issues of blended number programming, where a few parts 

are confined to be number esteemed. 

Components of Genetic Algorithms  

a. Initial Population : 

A genetic algorithm begins with an initial population of potential solutions 

represented as individuals or chromosomes.  

b. Fitness Assessment : 

A fitness function evaluates the fitness of each individual in the population, guiding 

the algorithm toward better solutions.  

c. Selection : 

Individuals with higher fitness are more likely to be selected for reproduction, 

mimicking survival of the fittest.  

        There are different techniques to implement  selection in Genetic Algorithms.         

They are: 

Tournament selection 

Roulette wheel selection 

Proportionate selection 

Rank selection 

Steady state selection, etc. 

d. Crossover : 

Crossover involves combining genetic material from two parents to create offspring, 

introducing variation.  

e. Mutation :Mutation introduces small random changes in the offspring's genetic 

material to maintain genetic diversity 
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Fig1:  Components of Genetic Algorithm 

Applications of Genetic Algorithms 

1. Optimization:  

 GAs can optimize functions in various domains like engineering, finance, logistics, and    

more. 

2. Machine Learning: 

GAs can be used for feature selection, neural network training, and hyper  parameter  

tuning. 

3. Robotics: 

  GAs aid in designing robot behaviors and movement strategies.  

Terminology of Genetic Algorithm  

Population − It is a subset of all the possible (encoded) solutions to the given problem. The 

population for a GA is analogous to the population for human beings except that instead of 

human beings, we have Candidate Solutions representing human beings.  

Chromosomes − A chromosome is one such solution to the given problem.  

Gene − A gene is one element position of a chromosome.  

Allele − It is the value a gene takes for a particular chromosome. 
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Fig2: Population, Gene, Chromosome & Allele  

Genotype − Genotype is the population in the computation space. In the computation space, 

the solutions are represented in a way which can be easily understood and manipulated using 

a computing system. 

Phenotype − Phenotype is the population in the actual real world solution space in which 

solutions are represented in a way they are represented in real world situations.  

Decoding and Encoding − For simple problems, the phenotype and genotype spaces are the 

same. However, in most of the cases, the phenotype and genotype spaces are different. 

Decoding is a process of transforming a solution from the genotype to the phenotype space, 

while encoding is a process of transforming from the phenotype to genotype space. Decoding 

should be fast as it is carried out repeatedly in a GA during the fitness value calculation . 

 

Fig 3: Decoding & Encoding 

Fitness Function − A fitness function simply defined is a function which takes the solution 

as input and produces the suitability of the solution as the output. In some cases, the fitness 

function and the objective function may be the same, while in others i t might be different 

based on the problem. 

Genetic Operators − These alter the genetic composition of the offspring. These include 

crossover, mutation, selection, etc.  
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Advantages of Genetic Algorithms 

- Effective for complex, non-linear, and multi-modal  optimization problems.  

- Parallel processing capabilities.  

- Applicable to a wide range of domains.  

-flexibility 

 

Limitations of Genetic Algorithm 

- Scalability 

-Doesn’t guarantee finding the global optimum 

- An expensive and complex fitness function  

 

Conclusion 

Genetic algorithms provide an incredibly diverse and effective set of tools for bioinformatics 

analysis. Their ability to solve major problems in genomics, transcriptomics, and proteomics  

may greatly expedite bioinformatics research.  This is demonstrated by the consistently 

higher performance of GA methods over  existing methods in these categories.  GA methods 

are also highly adaptable,  and can often overcome weaknesses through the use of hybrid 

approaches.  Finally, additional sequence data will continue to improve GAs as more 

learning examples become available.  The accuracy, efficiency, and potential for growth in 

GA-based methodology provides a robust solution to data analysis in bioinformatics  
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