(Simple Genetic Algorithms)
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31
(Robustness) 1 (Accuracy) (Uncertainty)
(Vague)
(Neural Network) (Fuzzy Logic) (Zadeh, 1965) GAs
(Goldberg, 1989)
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(Gene) (Allele)
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0 0 0 0
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(Chromosome) (String)
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(Locus) (String position)
(Genotype) (Structure)
(Phenotype) (A decode structure)
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GAs
(String) (Character) (Bit)
3.1) GAs
f(x)=x2 X [0, 4] ' GAs
31
Darwin (1859) (The Origin of Species)
(Winston, 1992)
. (Variation)
3.1.2
GAs
(Natural Selection) (Natural Genetics Selection)
(String)
GAs
GAs Holland (1975) 2
GAs
Optimization
* GAs

* GAs
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GAs
(Binary Coding)
(Objective Function)
X 5
00000 11112 (0 31)
SGA
01101
11000
01000
10011
5
3.2.2. (Old Population)
(New Population)
3.2.3. SGA
SGA 3
(Crossover) (Mutation)

(Fitness)

17

SGA
f(x) = X X [0,31]
f(x) x
X
(Initial Population)
1 4

20

(Reproduction)

(x)



(Survival of Fittest)

3.3
3.2

3.3

No.

3.2

1170

169 14.4% (169/1170)

4
1 169 14.4%
0.144
(Reproduction Candidate)
(Mating Pooal)
%

01101 169 14.40
oo 576 49.20
01000 64 5.50
10011 361 30.90

1170 100.00
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A', = 01100

A'2= 11001

SGA Local Optima
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3.24 (New population)
GAs
(Generation)

SGA

Surech (1995)
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1 01101
2 11000
3 01000
4 10011

0110 1 2
1100 O 1
11 000 4
10 011 3

1

2.

3.
1, HH=112=3 =

4,

5

expected mutation

3.3

22

X f(x) = x2  Pselect Expected  Actual Count
(unsigned f1Zf countf/ f (
integer) )
13 169 0.14 0.58 1
24 576 0.49 1.97 2
8 64 0.06 0.22 0
19 361 0.31 1.23 1
1170 1.00 4.00 4.0
293 0.25 1.00 10
576 0.49 1.97 2.0
) : f
X fx)=X%
¥/ 7/ )
4 01100 12 144
4 11001 25 625
2 11011 27 729
2 10000 16 256
1754
439
729
5 (5 )
2
(TT =002=0 =
4)
pc= 1.0

0.001, P=0.001, expected mutation = 5*4*0.001 =0.2

SGA

fx) = X2
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4 1 4 1 2
2 3
Expected Count ( £/
@ @
(Crossing sites) 33
2 1
4 01101 11000

01100 11001

3.3
0.001 20 (
* 5*4=20)
20 * .001 = 0.02
1 0 0 1
5
5 0 1 1 0
X f(x) 3.3
293 439
576 729
(11000)
2 (10011)

(11011)
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SGA

(Michalewicz.1992)
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