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Problem Solving as Optimization

 Minimize energy, time, cost, risk, …
 Maximize gains, acceptance, turnover, …
 Discrete cost:

− admissible goal state: maximal gain
− anything else: no gain

 Secondary costs for: 
− acquisition of domain knowledge
− testing alternatives
− doing nothing
− determining costs

Choosing the best option from some set of available alternatives
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A Simple Genetic Algorithm

 Selection (out of n solutions, greedy type): 
− Calculate Σi fS(Jobi, Tutori) for each solution S

− Rank solutions 
− Choose the k best scorers (1 ≤ k ≤ n)

 Breeding (Mixing good solutions):
− take a few of the good solutions as parents
− cut in halves, cross, and re-glue (see next slide)

 Mutation:
− generate copies of the mixed solutions with very few 

modifications
− e.g. for k=n/2: two “children” for each of them



  

Recombination and Mutation

ABCABCDDEE

BAEDCADCBA

ABCABC  DDEE

BAEDCA  DCBA

ABCABCDCBA

BAEDCADDEE



  

AEBCABDCCE

AEBDABDCCEAEBCABDDCE



  



  

Overview

 Introduction: History
 The genetic code
 The canonical genetic algorithm
 Examples & practical issues
 The schema theorem



  

James Watson, Francis Crick, 
Maurice Wilkins and Rosalind 
Franklin: DNA structure 
(hypothesis 1953, Nobel Prize 
1962)

George Gamow: triplets 
[wrongly assumed ambiguity: 
GGAC=GGA+GAC (please do not memorize!)]

2. The Genetic 
     code



  



  

E.g.: body height, ADD, …



  

The 24 human 
chromosome 

territories during 
prometaphase 

in fibroblast cells.

Karyogram 
of a 
human male
22+X+Y



  
Reading: Wikipedia articles on “DNA”, “Introduction to genetics”



  

Central Dogma of Molecular Biology

 Enunciated by Francis Crick in 1958 (Nature 1970)
 “Information cannot be transferred back from protein to 

either protein or nucleic acid.”
 In other words, 'once information gets into protein, it 

can't flow back to nucleic acid.'
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Genotype and 
Phenotype



  



  



  



  



  



  



  


