(Genetic Algorithms

GAs) (Simple
Genetic  Algorithms)
Optimization
31
(Robustness) (Accuracy) (Uncertainty)
(Vague)
(Neural Network) ' ' (Fuzzy Logic) (Zadeh, 1965)

GAs (Goldberg, 1989)

GAs
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Mendel
(Gene)
(Chromosome)
(Logus)
(Phenotype)
| B ()
1
1@ O
0
1
1
)
x 04
3l
(String)

31

GAs

16

(Allele)

(Genotype)
Y-
G
Y
G
(v G

2 X2
0 0
1 1
0 4
1 16

(Character) (Bit)



f(x)=x2 X
GAs 31
3l
(Chromosome)
(Gene)
(Allele)
(Locus)
(Genotype)
(Phenotype)

Darwin (1859)

3.1.2

GAs

(Natural Selection)

(String)

17

GAs
[0, 4]

(String)
. (Character, bit)
: (Character value, bit value)
(String position)
(Structure)
(A decode structure)

(The Origin of Species)

(Variation)

(Natural Genetics Selection)

GAs
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GAs Holland (1975)
GAs
Optimization
m GAs
m GAs
m GAs
m GAs Probabilistic Deterministic

(Simple Genetic Algorithms)

GAs (Simple Genetic Algorithms) SGA
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321

GAs
SGA
(Binary Coding)
f(x) = X X [0,31]
(Objective Function) f(x) x2
X 5 X
00000 11111 © 31
(Initial
Population) SGA 4
01101
11000
01000
10011
20
5
3.2.2. (Old Population)
(New Population)
3.2.3. SGA
SGA 3 (Reproduction)
(Crossover) (Mutation)
1 (Reproduction)

f(x) (Utility function)

(Survival of Fittest)



20

3.3

3.2
1170
3.2
1 169 14.4% (169/1170)
4
1 169 14.4%
i 0.144

(Reproduction Candidate)

(Mating Pool)

32
No. %
1 01101 169 14.40
2 11000 576 49.20
3 01000 64 5.50
4 10011 361 30.90
1170 100.00
)
(1)14.4%
,/ (4)30.9%
[\'-. \ (3)5.5% ou92% | /l

33



8 nnu ardiT\Ag<_<E§tj*rrs
tmtvinimmmnoirrs

| (Crossover)

ﬁTMl

2
. 1
1
k [1Lt1] t
k+1 t
A1A2
A, =0110N/ 1
A2=1100" O
1 4 k=4 ( I
) WIaNNTUAUIINGIa8 0000 ...
A’1= 01100
A2 = 11001
I (Mutation)
(1
0 ) (Irrecovery
Loss) SGA Local Optima
Local Optima



3.2.4 (New population)

GAs
(Generation)
SGA
Surech (1995)
(2 _/7)1/2
|7”p0 fl" /7|-im fl ’ (31)
_im UnDE2
(3.1
(. ..)
8 81 /88= 14161 = 2.403*103
1 416
100 1
3.3
GAs Optimization
f(x) = X2 ' X 1
35 f(x) X ‘ 1

22



B W N

64

20

() =

169
576
64

3.3
2 - g)
X f(x)
1000
800
600 -|
400
200 ’,M'
0 M
1 ilil,
39
33
33 )
X
) (unsigned
integer)
01101 13
11000 24
01000 8
10011 19

361
1170
293
576

3
o/./’
e
/’/‘
31
9 =X
fx) = X2
|
Pselect  Expected
flIEf  countfj f
0.14 0.58
0.49 1.97
0.06 0.22
031 1.23
1.00 4.00
0.25 1.00
0.49 1.97

f

Actual Count

(

01000
x) =X

O N

4.0
1.0
2,0
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33 )
X fx)=x
( ) ( )
0110 1 2 4 01100 12 144
1100 0 1 4 11001 25 625
11 000 4 2 11011 21 729
10 01l 3 2 10000 16 256
1754
439
729
I 5 (5 )
|
I (TT =002 =0 =
1, HH = 112=3 = 4)
I pc= 1.0
I 0.001, P = 0.001, expected mutation = 5*4*0.001 =0.2
expected mutation
4 14 1 2
2 3
Expected Count ( fi/lf)
@) 2)
(Crossing sites) 3.3
2 1
4 01101 11000
01100 11001
3.3

0.001 20



* 5%4=20)
20 * .001 = 0.02

576 729
(11000) 2
(10011)
(11011)

SGA

(Michalewicz,1992)

34
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(Evaluate) (Selection)

4 (Coello Christiansen)

1 Use of Aggregation Function

| Weight Sum Approach Jakob et al.

u Reduction to Single Objective Ritzel Wayland
] Goal Attainment Wilson Macleod
m  Use of Penalty Function Adehi Cheng

2. Non-Pareto Approach
] VEGA David Schaffer
| Lexicographic Ordering Fourman
| Evolutionary Strategies Kursawe

[ | Weight Sum Hajela Lin

3. Pareto-based Approach

] Pareto-based Assignment Goldberg

] Multiple Objective Genetic Algorithm Fonseca Fleming
| Non-dominated Sorting Genetic Algorithm Srinivas Deb
| Niched Pareto GA Horn Nafpliotis4

4. Min-Max strategy
[ | Weighted Min-Max strategy Coello Christiansen

] Min-Max Selection with Sharing Coello Christiansen

26



L (Weight Sum Approach)

32)

min/m a>ﬁw,/(x)

35

GAs
GAs

GAs

1 GAs '

m GAs Probabilistic

27

(Weight ~ Approach)

3.2)

(3.3)

Optimization

Deterministic



GAs

>

GAs
(Population size)
(Number of generation)
(Reproduction type)
| (Crossover type)LL
(Probability of Crossover,Pc)
(Mutation  type)LL
(Probability of Mutation,Pm)

(Weight Sum Approach)
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