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Historia

B Fraser, Bremermann, Reed (50-te, 60-te roky) —
prvy badatelia

B | Fogel 1962 (San D.,CA): Evolutionary
Programming

® Rechenberg & H.-P. Schwefel 1965 (Berlin,
Germany): Evolution Strategies

® J. Holland 1975 (Ann Arbor, Ml). Genetic Algorithms
® J. Koza 1989 (Palo Alto, CA): Genetic Programming



Nacrt genetickeho algoritmu

1.

2.

[Start] Generate random population of n chromosomes
(suitable solutions for the problem)

[Fitness] Evaluate the fitness f(x) of each chromosome
x in the population

[New population] Create a new population by repeating
following steps until the new population is complete

[Selection] Select two parent chromosomes from a
population according to their fitness (the better
fitness, the bigger chance to be selected)
[Crossover] With a crossover probability cross
over the parents to form new offspring (children). If
no crossover was performed, offspring Is the exact
copy of parents.
[Mutation] With a mutation probability mutate new
offspring at each locus (position in chromosome).
[Accepting] Place new offspring in the new
population

[Replace] Use new generated population for a further

run of the algorithm

[Test] If the end condition is satisfied, stop, and return

the best solution in current population

[Loop] Go to step 2
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Evolucny cyklus
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Kodovanie genetickej informacie

B RieSenia su reprezentovaneé “chromozémami”
Binarne kodovanie (101100101100101011100101)
Permutacie (1 5326 47 9 8)

Kodovanie hodnotou (1.2324 5.3243 0.4556 2.3293
2.4545 )

Stromom (+ x (/ 5 y))



Vyber (selekcia) s /;

[~ PopSize

® Modeluje prirodny princip
Jprezitia najsilnejSich”

uprednostnuje zdatnejSich
jedincov pred slabsimi
kazdy jedinec ma Sanci
prispiet svojim kodom do
dalSej generacie

B Ruleta

pravdepodobnost vyberu
jedinca je umerna jeho fitnes
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Krizenie - —,/_

potomek 1 potomek 2

B Myslienka: ,Ak mate dve dobré rieSenia daného
problému, tak ich vhodnym kombinovanim
mozno ziskat riesenie, ktorée bude este lepsie”

B Krizenie

Vzorkovanie ,exploration” prehladavaného
priestoru

B Priklad: 1-bodové krizenie binarneho retazca
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Krizenie
Parent A Parent B Offspring
i B+ = i

11001011 + 11011111 = 11011111

Parent A Parent B Offspring

D & (L
RO RO BRIy
¥V« DN ¥ @



"
http://cs.felk.cvut.cz/~xobitko/ga/

B Podrobne opisuje vSetko ku GA
Biologicke pozadie
O prehladavanom priestore
Samotnom algoritme
Problematike kodovania genov, vyberu,
Krizenia a mutacie
A dalsie podrobnosti

® Priklady demonstruje pomocou Java
apletoch (nha dalsom slajde)



Ukazka prezentovania GA
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Dakujem za pozornost



