Fuzzy Relations 2

B. Cylindrical Extension of Fuzzy Relations R(模糊關係的柱形擴張) 
(1)簡介

可視為模糊關係投影的反運算
Given a fuzzy relation R(x)

or a fuzzy set R on X

Let [R↑Y] denote the cylindrical extension of R into Y

μ[R↑Y](x, y)=μR(x) for every x(X, y(Y 

a fuzzy relation in X(Y  C.P.S.

Let R be a fuzzy set on X

where X= {x1, x2,…, xn}

Then the cylindrical extension of R into Y

y = {y1,  y2, …, ym}

can be obtained by

[R↑Y]=R(Y

where Y we consider
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Similarly

If R is a fuzzy set on Y,

Then [R↑X]=X ( R

Example
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assume X = {x1, x2} and  y = {y1, y2}
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The concept of Cylindrical Extension can be used to extend an r- ary relation R(x1, x2,…, xr) to an n-ary relation R(x1,x2,…,xr,…,xn)

  where n > r

若  X (X1 (X2 (…( Xn
Y( Xi1 ( Xi2 (…( Xim
Z ( Xji ( Xj2 (…( Xjk    k=n-m

而S為定義於Y上的模糊關係

若以符合[S↑Z]表示S在子空間Z上的柱形擴張

則μ[S↑Z](x1, x2,…, xn) = μS (xi1, xi2,…, xim)

C.Cylindrical Closure(柱形封包)
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若此為已知

從原始Fuzzy關係之投影
若欲將其還原為原始Fuzzy關係
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雖然經過柱形擴張而成的Fuzzy關係

能夠包含原始的Fuzzy關係          largest fuzzy relation
但在精確度上常常不能滿足要求      

The cylindrical extension thus derives its most nonspecific n-dimensional relation from one of its r-dimensional projections, where n>r

若能收集原始Fuzzy關係於各個子空間上的投影量

並對每個投影量作柱形擴張，再將其合成則重建的Fuzzy關係必更接近原始的Fuzzy關係。

由這種方式所重建的Fuzzy關係，稱之為柱形封包
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以Cyl {Ry}表示

其中RY表示某一子空間Y中的已知投影集

θcyl{RY}(x) = min μ[Ry↑Z](x)

Y
Example

設X1={甲，乙}，X2={a, b}，X3={x, y}
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Projection
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Extension

μ[R1,2↑X3](甲, a, x)=μ[R1,2↑x3](甲,a, y)=μR1,2(甲, a)=0.7

μ[R1,2↑X3](甲, b, x)=μ[R1,2↑x3](甲, b, y)=μR1,2(甲, b)=0.9

μ[R1,2↑X3](乙, a, x)=μ[R1,2↑x3](乙, a, y)=μR1,2(乙, a)=0.3

μ[R1,2↑X3](乙, b, x)=μ[R1,2↑x3](乙, b, y)=μR1,2(乙, b)=0.8
比較一下，發現柱形擴張所產生出來的Fuzzy關係比原始的Fuzzy關係“大”
即原始的Fuzzy關係中每一元素的歸屬度皆小於柱形擴張中每一元素的歸屬度
例題中各投影量之柱形擴張

(甲,a,x)
(甲,a,y)
(甲,b,x)
(甲,b,y)
(乙,a,x)
(乙,a,y)
(乙,b,x)
(乙,b,y)

[R1,2↑X3]
0.7
0.7
0.9
0.9
0.3
0.3
0.8
0.8

[R1,3↑X2]
0.5
0.9
0.5
0.9
0.8
0.4
0.8
0.4

[R2,3↑X1]
0.2
0.7
0.8
0.9
0.2
0.7
0.8
0.9

[R1↑(X2(X3)] (X2XX3)
0.9
0.9
0.9
0.9
0.8
0.8
0.8
0.8

[R2↑(X1(X3)]
0.7
0.7
0.9
0.9
0.7
0.7
0.9
0.9

[R3↑(X1(X2)]
0.8
0.9
0.8
0.9
0.8
0.9
0.8
0.9
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柱形擴張重建後之模糊關係與原始模糊關係比較的結果除了這項之外其餘各項則完全一樣。

Example: Binary Fuzzy Relation R(x, y)

             y1   y2   y3    y4   y5
[image: image15.wmf]m

y

y

y

y

1

1

1

2

1

+

+

+

=

L

L

        x1  0.2   0.5   1     0  0.6

R(X, Y)= x2  0.1   0   0.7    0.4  0

        x3  0.9   0.2   0    0.2  1

          [R↓X]＝1/x1+0.7/x2+1/x3
[R↓Y] = 0.9/y1+0.5/y2+1/y3+0.4/y4+1/Y5
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                1    1     1    1    1

[[R↓X]↑Y] =   0.7   0.7   0.7   0.7  0.7

                1    1     1    1    1
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                0.9   0.5    1   0.4   1

[[R↓Y]↑X] =   0.9   0.5    1   0.4   1

                0.9   0.5    1   0.4   1

Let RX ( [R↓X]  and RY ( [R↓Y]

Cyl{RX, RY}=[RX↑Y]∩[RY↑X]=[RX(Y]∩[X(RY]=RX(RY
Cylindrical closure reduces to Cartesian Product R(X, Y) ( Rx ×Ry
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Example
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Let X1={a, b}, X2={c, d}, X3={f, g}
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Then
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[R1,2↑X3]
[R1,3↑X2]
[R2,3↑X1]
[R1↑{X2,X3}]

(a.c.f)
(a.c.g)
(a.d.f)
(a.d.g)
(b.c.f)
(b.c.g)
(b.d.f)
(b.d.g)
0.3
0.3
0.7
0.7
0.1
0.1
1
1
0.7
0
0.7
0
0.8
1
0.8
1
0.3
0.1
0.8
1
0.3
0.1
0.8
1
0.7
0.7
0.7
0.7
1
1
1
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Cyl{R1,2, R1,3, R2,3}=[R1,2↑X3]∩[R1,3↑X2]∩[R2,3↑X1]
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