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Evolution 

Gregor Mendel (1822-1884) 

 
مراحل آزمايش مندل: 
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 هر محيط شده استسازگار براي جواب توليد تكامل در طبيعت باعث. 

الگوريتم هاي تكاملي سعي در استفاده از اين الگو براي حل مسائل دارند. 

 تكاملي همانند همتاي زيستي خودالگوريتم هاي 
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Input: p,q and L 
Output: a point r on L 
Such that Min f(r)=(d(p,r)+(r,q)) 
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 :تكرارهاي اوليه
 

 :تكرارهاي مياني
 

 :تكرارهاي پاياني
 



 

Search Techniques 

Calculus Based 
Techniques 

Guided random search 
techniques 

Enumerative 
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Binary 
representation 

Real representation Real vector 
representation 

Crossover-based Mutation-based Rule-based Mutation 

No Self-adaption Self-adaption Self-adaption 

Large population 
size 

Small population 
size (λ+μ) 

Large population size 

Developed in US Developed in 
Germany 

Developed in US 

Probabilistic 
selection 

Deterministic 
selection 

Deterministic 
selection 

J. Holland 1975 Rechenberg 1965 

P. Bienert et al. 1960 

L. & D Fogel 1962 1988 
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General EAs 

Specific EA 



 تاريخچه

1948 :    A. Turing 

 :1960دهه 

 1964 :Rechenberg  وSchwefel 

 1965 :D. Fogel  

 1975 :J. Holland 

 :1990دهه 

1992:J.R. Koza 

سال اخير بيشتر كاربردها، بهبودها، گسترش ها و تركيب الگوريام هاي تكاملي با ساير روشها مطالعه  20در 
 .  شده است



  كنفرانس ها و مجلات



 2009 IEEE Congress on Evolutionary Computation (IEEE CEC) 

 Genetic and Evolutionary computation Conference (CECCO) 

 Parallel Problem Solving from Nature (PPSN) 

 

 
 IEEE Transaction on Evolutionary Computation 
 Evolutionary Computation 
 Genetic Programming and Evolvable Machines 

 
 Applied Soft Computing 
 Heuristic approaches journals 
 Artificial (or Swarm) Intelligence journals 
 …… 



EAs 
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 مسائل مناسب براي الگوريتم هاي تكاملي
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Facility Location 
Robotics and Planning 
Bioinformatics 
Non-linear OR problems 
Power systems 
Structure design 
Tuning and Learning 
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Minimize / Maximize      f (x), m 1,2,...,M;

Subject to g (x) 0, j 1,2,..., J;

h (x) 0, k 1,2,...,K;

x x x , i 1,2,..., n.
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Minimize / Maximize      f (x), m 1,2,...,M;

Subject to g (x) 0, j 1,2,..., J;

h (x) 0, k 1,2,...,K;

x x x , i 1,2,..., n.
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MOO

Pareto-Optimality Diversity 





Multi-Objective Evolutionary Algorithms 
(MOEAs) 

 Non-dominated Sorting Genetic Algorithm-II 

 Strength Pareto EA 

 Rudolph’s Elitist MOEA 

 Distance-Based Pareto GA 

 Thermodynamical GA 

 Pareto-Archived Evolution Strategy 

 MO Messy GA 

 …. 



 اهداف درس
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 در مورد درس

Resources: 

 Text Book:   

 Genetic Algorithms + Data Structures = Evolution Programs (by Z Michalewicz, 1996). 

 Multi-Objective Optimization Using Evolutionary Algorithms (by K. Deb, 2001). 

 Evolutionary Algorithms for Solving Multi-Objective Problems, C A. Coello Coello, G. 
B. Lamont, D. A. Van Veldhuizen, 2007. 

 Papers in topic of evolutionary computing and applications. 

 Prerequisites: Algorithms and data structures, standard programming 

languages; C, C++, C# and MATLAB are preferred. 

Lectures: Sunday and Tuesday 9:30-11:00 

Evaluating:  
 30%   Presentation (Advanced topics in EAs) 

 40%   Homework (Question + Implementing Projects) 

 30%   Final exam 

 Extra point for new ideas in improving and applications of EAs, and paper writing. 


