(Optimization Problem)

41 e

Mathematical Equation Model
Free Methods  Artificial Neural Networks
Fuzzy System (Timothy J Ross,1995)

1960  Prof. Lotfi A. Zadeh University of
California at Berkeley

(Membership,(4) ' o S R
(Classical set Crisp set)

41 42
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41

3

1, XeA
= 41
Xa (x { 0 YgA (4.1)
Ma (x) e [0,1] (42)
170 169
170.5 ‘o
' 198 170.5
(12)
4
(CM)

#nug (LL=0.7)

finuge (LL=0.3)

ATEI (CM)
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4.1
() 0 1
0.3
0.7
4.2 1
4.2.1 1
X X=Rn
A X (Membership Function)
jua=x—) [0,1] [1A(x) , [ X ex
A X
A = {JUA(x)) fx e x } '
A = IXJUF(x) / x (43)
A =2} xjUA(x) Ix
A =jUA(X) X, FjUA(XD Ix 2+ ..+ JTA(xJ Ixn
(JF(C))
7”
4.2.2
 Union Mallb(x) —Ma(x) » Mb(x)  MAX (1-1a Ly} (4.4)
) INErSeCtion  Wagem =Map)a Mo M As (4.5)
b Complement oy =1-ag (4.6)



37

) Commutativity AUB =BUA (4.7)
AHB =BDA
) Associativity A (BUC) =(AUB)uc (4.8)
An(Bnc)=(AnB)nc
) Distributivity ~ Au(BnC) =(AUB) (AUC) (4.9)
AD(BUC) =(ADB) '(Anc)
) ldempotency A U A =A AHA =A (4.10)
) Identity AUO-A AnX=A (4.11)
Ano=0 AUX =X
X
) Transitivity AEBEC AEC 12)
) involution A=n 13)
4.2.3
(Membership Function)
4.2
Hix)

Core

I Height

|: Boundary Bc'aundar;i
4.2
1 (Core)
L(hawx =1)
2. (Support)

0 ijudx) > 0)

:

Y

x E X

X EX
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3. (Boundary) X e x
0 1(0< uAw) <1)
4, (Height)
(JuAx) ) X
1 (Normal Fuzzy Set) X € X
1
‘ " (Fuzzy Singleton) 43
2. (Convex Fuzzy Setjw 1 Vx,y,ZEA
X<Y<1 JUA(y)>m in (JUA(X) JUA(z)) 4.4
H(X)

K

4.3 {
HX)
1
1 )
/\ /M\
v b " 0 = 3
Xy z o x Yy z x

4.4

(Masatoshi Sakawa, Tetsuya Mori,1999)
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(Triangular Fuzzy Processing Time)

(Trapezoidal)
4.5
Haty
4.5
4.2.4
1
(H zaa X (I HI 2' ) (414)
(ala2a )® (1L 2 3 = (alt 1 a2+ 2 a3 ) (4.15)
@aLa2za)@( 1 2 ) = (@t 1 a2- 2 a3 3 (4.16)
a1 2a )@ (1 2 3 = (@al* 1a2* 2 a3 ) (4.17)
(o, 2 (123 e @t 1 112 13 (4.18)
cav 2 3 = (c*al c*a2 c*aj (4.19)
(. a2 ad) (1 2 3
W2 s 1 2 3 c



40

(Fuzzy-to-Crisp Conversion)
(Defuzzification  Methods)

7 (Hellendoorn and Thomas, 1993)

L Max-membership principle “Height Method"
4.20 46 ()
JUA(XY) > JUA(X) X xG X (4.20)
2. Centroid Method ‘Center of Area  Center of gravity”
(Sugeno,1985; Lee,1990) 4.21 4.6
()
Z* 2)-1<£ (421)
Vic{X)dL
3. Weighted Average Method
1
4.22
y uc(z)-zdL
2 = 2>(2) (42
Weighted Average Method 46 ()

Z*- 45)+ 49)

4. Mean-Max Membership “Middle of maxima”
1
46 () 4.23
% =
JTz3}h 1.23)

5. Center of Sum
Weighted Average



4.6() Center of Sum
4.24
{<E£r )dz
6. Center of Large Area
2
1
46 ()
Centroid Method Centroid Method
Center of Large Area 4.25
fdniz) « ZclZ
% =

7. First (or Last) of Maxima

4.26
hgt(Ck) =sup Pc
zeZ
(2 4.27
1* = inffzez JLC= hgt(Cf) }
el
Z* =sup {zeZ 'Pc= hgt(Ck) }
el
sup
In f
First of Maxima
Last of Maxima 4.28

4.28

4

(4.24)

(4.26)

(4.27)

(4.28)

421
46 ()
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7 Masatoshi Sakawa
Tetsuya Mori Agreement Index
2 4.7
4.29
Agreementindex =(area Bj Dj)/(area Bj) (4.29)
u M u
1 1 1
i ! |
1 ! 3 g,
0 ! \ > 0 4 \ > 0 / l ! -
z z .Z' z 4 b z
(n) Max-Membership (1) Centriod (1) Weighted Average
n

i

NV

u
1 | 1 1
I ==
. 11EN ol
a z2* b z 7 JZ % lz_ ‘z=

(') Mean-Max Membership " () Center of Sum (') Center of Large Area
1
/_>/"\
0 I o
VA z

() First (or Large) of Maxima

4.6

Y

4.7 Agreement Index
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5 (Hellendom and
Thomas,1993)
1 (Continuity)
2. (Disambiguity)
Center of Large Area
\AV4
3. (Plausibility)
Center of Sum
4, (Computational Simplicity)
Height Method Mean-Max Method
First of Maxima Centriod Center of Sum
) b (Weighting Method)

Centroid, Weighted Average Center of Sum

44
(Optimization Problem)
2 1
2
(Sakawa,1993)
Optimization (Fuzzy Optimization Method)
(JU0) (juc)

4.30



jus(x) = min{jUo(x),juc(x)} (4.30)

(Optimal Solution) X Jis(x)
Max-Min Operator 431 432 48
maxjus(x) —m ax{m in{jjo(x),jLic(x)}} (4.31)
jUs(x) =
Yalx) =
jUc(x) =
X*
JUs(x *)>jU s(x) xeJl (4.32)
ke A
4 He(x)
[T
4.8 Fuzzy Optimization Max-Min Operator
45
0 1 [0,1]
“Defuzzification Methods” '
Optimization

, - Precise Algorithm
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