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Course Title: Genetic Algorithms 

Course Code: ETEG 428 

Credit Hours: 3 

 

Course Description: 

The aim of the course is to make the students learn the fundamental concepts of GA and practical 

programming on GA in solving optimization problems in engineering. 

 

Course Contents: 

 

Unit 1: Introduction to Genetic Algorithms in Optimization and Search  

Introduction to optimization and search methods, Genetic Algorithm, simple Genetic Algorithm, 

Robustness of Genetic Algorithm, comparison of Genetic Algorithm with traditional methods, 

The schemata, Schemata theorem, The building block hypothesis 

 

Unit 2: Computer Implementation of Genetic Algorithms  

Data structures of GA implementation, Reproduction, Crossover, and mutation, Reproduction 

and crossover strategies, Mapping of objective functions, Fitness scaling, Coding, Discretization, 

and constraints, Computer exercises 

 

Unit 3: Applications of Genetic Algorithms  

Genetic Algorithm applications of historical interest, Function optimization, Improvements in 

basic techniques, Current applications of Genetic Algorithms 

 

Unit 4: Advanced Operators and Techniques  

Dominance, Diploidy, and abeyance, Inversion and other reordering operators, Micro-operators, 

Niche and speciation, Multiobjective optimization, Knowledge based techniques 

 

Unit 5: Introduction to Genetic Based Machine Learning 

The classifier system, Rule and message system, Simple classifier system implementation using 

GA 

 

Unit 6: Other Popular Optimization and Classification Techniques  

Introduction to tabu search, Simulated annealing, and neural networks, Computer exercises.  
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Evaluation: 

In-Semester Evaluation: 50% 

End-Semester Evaluation: 50% 
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