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GENETIC ALGORITHM 
Unit I 

Basics of biological evolution - Darwin, DNA, etc. Basics of Gas – selection,  
recombination and mutation - Choices of algorithm: (mu,lambda) - 
(mu+lambda), steady- state, CHC, etc. Linkage and epistasis. The standard test 
functions. Fitness and objective functions: scaling, windowing etc. 
Representational issues: binary, integer and real-valued encodings; 
permutation-based encodings.  Operator issues: different types of  crossover 
and mutation, of selection and replacement. Inversion and other operators.   
 
Unit II 

Constraint satisfaction: penalty-function and other methods; repair and write-
back; feasibility issues. Experimental issues: design and analysis of sets of 
experiments by t-tests, F-tests, bootstrap tests etc.Some theory: the schema 
theorem and its flaws; selection takeover times; optimal mutation rates; other 
approaches to providing a theoretical basis for studying GA issues.Rival 
methods: hill-climbing, simulated annealing, population-based incremental 
learning, tabu search, etc. Hybrid/memetic algorithms.   
 
Unit III 

Multiple-solutions methods: crowding, niching; island and cellular models. 
Multi-objective methods: Pareto optimisation; dominance selection; VEGA; 
COMOGA. 
 
Unit IV 

Genetic programming: functions and terminals, S-expressions; parsimony; 
fitness issues; ADFs. Evolving rules and rule-sets. SAMUEL and related 
methods. Classifier systems: the Pittsburgh and Michigan approaches. Credit 
allocation: bucket-brigade and profit-sharing. Hierarchic classifier systems.   
 
Unit V 

Genetic planning: evolving plans, evolving heuristics, evolving planners, 
optimising plans. Ant Colony Optimization: Basic method for the TSP, local 
search, application to bin packing.Applications: engineering optimisation; 
scheduling and timetabling; data-mining; neural net design; etc. Some further 
ideas: co-evolution; evolvable hardware; multi-level Gas; polyploid GAs.   
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