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Selection: 

Genetic Algorithm

Design and Optimization - Heuristic methods 83



Tournament

Design and Optimization - Heuristic methods 84

Genetic Algorithm



Reproduction

Design and Optimization - Heuristic methods 85

Genetic Algorithm



Design and Optimization - Heuristic methods

Mutation: Random mutation (binary)

Genetic Algorithm

Random point 0 0 1 0 0 0 0 0 0 0

Offspring 0 0 0 0 0 0 0 0 0 0

Offspring 0 0 1 0 0 0 0 0 0 0

Random mutation point:  3
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Mutation: Random mutation (Permutation)

Genetic Algorithm

Random point 0 0 1 0 1 0 0 0 0 0

Offspring 1 2 5 6 4 3 8 7 10 9

Offspring 1 2 4 6 5 3 8 7 10 9

Random mutation points:  3 and 5
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Genetic Algorithm

GA:  Non-Uniform Mutation
Michalewichz‘s Non-Uniform Mutation is one of the widely 
used mutation operators in real coded GAs.

From the point 𝑥𝑡 = (𝑥1
𝑡 , 𝑥2

𝑡 , … . . 𝑥𝑛
𝑡 ) the 

muted point 𝑥𝑡+1 = (𝑥1
𝑡+1, 𝑥2

𝑡+1, … . . 𝑥𝑛
𝑡+1) is created as 

follows:

𝑥𝑖
𝑡+1 = ൞

𝑥𝑖
𝑡 + Δ 𝑡, 𝑥𝑖

𝑢 − 𝑥𝑖
𝑡 𝑖𝑓 𝑟 ≤

1

2

𝑥𝑖
𝑡 − Δ 𝑡, 𝑥𝑖

𝑡 − 𝑥𝑖
𝑙 𝑖𝑓 𝑟 >

1

2
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Genetic Algorithm

GA:  Non-Uniform Mutation
where 𝑡 is the current generation number and 𝑟 is a uniformly 
distributed random number  in interval 0,1

𝑥𝑖
𝑙 and 𝑥𝑖

𝑢 are lower an duper bounds of the 𝑖th component of 
the decision vector respectively. 

The function  Δ 𝑡, 𝑦 = 𝑦 1 − 𝑢(1−
𝑡

𝑇
)
𝑏

where 𝑢 is a uniformly 
distributed random number  in the interval 0,1 , 𝑇 is the 
maximum number of generations and 𝑏 is a parameter, 
determining the strength of the mutation operator.
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