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Genetic Algorithms

Metaheuristic search based optimisation
technique

optimal and near optimal solutions

Hypothesis fitness numerical measure for a
problem to be optimised

eg accuracy of hyp over train data

Basic terminologies

1 Population
Subset of all possible encoded solutions

2 Chromosome
One such solution to problem

3 Gene
one element position of a chromosome
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4 Allele
value a gene takes for a particular
chromosome

5 Genetic operators
Alter genetic composition of offspring
crossover mutation selection etc

6 Genotype
Population in the computation space
In bio genotype is possible set of alleles
bb BB BB Bb

7 Phenotype
Population in the real world solution
space
In bio phenotype is the result of a

genotype blue eyes brown eyes
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Improper encoding poor performance

1 Binary encoding
0 1 knapsack problem binarystring
If then else representations

0 1 0 0 1 0 1 I

2 value encoding
a string of any value

crossover q mutation methods unique to
value type

a Integer Representation
eg North South East West

© vibhas notes 2021



© vibhas notes 2021



© vibhas notes 2021



Polish notation 21467 V45 V H 3M V

Problem genetic page layout engine
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Population Initialisation G Models

D Random initialisation

2 Heuristic initialisation

Selection of New population
Choosing which chromosomes reproduce
offspring pre selection parent selection

choose which chromosomes survive to the
next generation post selection

At the end of each generation new

population of candidate sols chosen

New population selected only from
offspring generational models

New population selected from both parents
and offspring steady state models

d Steady state

Generate 1 or 2 offsprings in each iter
Replace t or 2 individuals from the pop
Also called incremental GA
Not used much
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dis Generational

Generate n offsprings n pop size
Entire population replaced by new one

Generation Gap

O E G El
a ratio of children of individuals in the
prevgen to pop size
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