
LECTURE 4 

 

Topic Coverage Tags:  Genetic Algorithm, Crossover, Mutation, Process flow, GA 

Problems with Solutions 

 

Genetic Algorithm: 

 Genetic Algorithm is a population based and most popular evolutionary 

Algorithm. This has been applied to number of optimization problems.  

 Genetic Algorithm is developed by John Holland and his collaborators in the 

1960s and 1970s 

 GA is a model or abstraction of biological evolution based on Charles 

Darwin’s theory of natural selection.  

 Holland was probably the first to use the crossover and recombination, 

mutation, and selection in the study of adaptive and artificial systems. 

 

GA Advantages: 

 The ability to deal with complex problems and parallelism. 

 Genetic algorithms can deal with various types of optimization. 

 Genetic algorithms is most widely used optimization algorithms in modern 

nonlinear optimization 

 

GA Disadvantages: 

 The formulation of a fitness function, the use of population size, the choice of 

important parameters such as the rate of mutation and crossover, and the 

selection criteria of the new population should be carried out carefully. 

 

GA Procedure: 

1. Encode the objective or cost function. 

2. Define fitness function or selection criteria. 

3. Create the population of individuals. 

4. Evaluating the fitness of all the individuals in the population. 

Generate a new population by performing crossover and mutation. 

5. Replace the old population with new population. 

6. Iterate again to step 2 using the new population. 

7. Decode the results to obtain the solution to the problem 

 

GA Terminologies: 

Generation: One iteration creating a new population is called a generation. Usually, 

a fixed character string is used in most of the cases of genetic algorithm. 

 

 



 

Crossover:  

 The crossover of two parent strings is carried out by swapping one segment 
of one chromosome with the corresponding segment on another chromosome 
at a random position. This is known as Single Point Crossover. 

 Swap the multiple segments with those on their corresponding chromosome 
is known as Multi Point Crossover. It is used to increase the evolutionary 
efficiency of the algorithms. 

Crossover Example: 
 

1 0 0 1 0 0 1 1 

                      Parent Genes 

0 1 1 0 1 1 0 0 

 
 

1 1 0 0 0 0 1 1 

     Child Genes 

0 1 1 0 1 0 0 1 

 
Mutation: 

 The mutation operation is achieved by flopping the randomly selected bits. It 

is possible at multiple places.  

Mutation Example: 

 

1 1 0 0 0 0 1 1 

 

1 1 0 0 1 0 1 1 

 

Selection:  

 The selection of an individual in a population is carried out by the evaluation 
of its fitness. 

 Higher Fitness individual can remain in new generation.  
 Reproduction of a population is fitness-proportionate and individual with 

higher fitness is more likely to reproduce 
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Process Flow: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Calculate Objective Function Values 

Assign Fitness Value 

Apply Selection Operator 

Apply Crossover Operator 

Apply Mutation Operator 

Begin 

Initial Population Set generation counter=0 

Generation 

Count=maxCount 

Generation Count=Generation Count+1 


