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Fuzzy multiple criteria decision-making method and application
based on rough entropy weight
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Abgtract : A rough entropy method to measure the uncertainty in rough sets is proposed, and the defination of the
significance of attribute based on rough entropy is made. Accordingly , an approach to determine the criteria weight of
fuzzy multiple criteria decisor-making model is presented. Based on the fuzzy rating system of the aternatives, a
knowledge representation systemis given. After the reduction of rating criteria, to identify the best alternative, the
synthes s eval uation and optimal selection matrix of the alternatives are established, and the technique for order
preference by the smilarity to ideal solutionis applied. A numerical example shows the efectiveness of the proposed
modd and method.
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D1,D2,D3 3
, : (a)
() (&)
(a) (as) (a) .
Sepl 3 ,
1
1
D1 D2 D3

a

(145,200,220)
(180,230,260)
(240,250,285)

(150,180,198)
(160,170,180)
(150,165 ,200)

(135,140,145)
(135,140,150)

(140,145,150)

(0.3,0.5,0.75)  (0.6,0.8,1)  (0.3,0.5,0.75)

@ (0.3,0.5,0.75  (0.6,0.8,1) (0.6,0.8,1)
(0.3,0.5,0.75) (0.3,0.5,0.75) (0.3,0.5,0.75)
(0.3,0.5,0.75)  (0.6,0.8,1) (0.8,1,1)

a (0.6,0.8,1) (0.6,0.8,1) (0.6,0.8,1)
(0.3,0.5,0.75) (0.3,0.5,0.75)  (0.6,0.8,1)
(0.3,0.5,0.75) (0.3,0.5,0.75)  (0.6,0.8,1)

a  (0.3,0.5,0.75 (0,0.25,0.4)  (0.3,0.5,0.75)
(0,0.25,0.4) (0.3,0.5,0.75)  (0.6,0.8,1)
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(0,0.25,0.4) (0,0.25,0.4)  (0.3,0.5,0.75)

a  (0,0.25,0.4) (0.3,0.5,0.75 (0.3,0.5,0.75)
(0.3,0.5,0.75) (0.3,0.5,0.75)  (0.6,0.8,1)

Sep2 , 1

, 2
C, 3
2

ai a ag au as a6
D1 223.3339 0.7162 0.7881 0.7162 0.864 2 0.597 3
D2 172.5563 0.8642 0.8642 0.6509 0.788 1 0.650 9
Ds 142.2231 0.7881 0.9830 0.8642 0.9434 0.788 1

3 c

ai a as =71 as as

D1 0.6368 0.8287 0.8017 0.8287 0.9160 0.757 9

D: 0.8242 1 0.8791 0.7532 0.8354 0.8259

Ds 1 09119 1 1 1 1

Sep3 VP=(0,0,0.2),P= (0,
0.25,0.4) ,F=(0.3,0.5,0.75) ,G= (0.6, 0.8,
1) ,vG=(0.8,1,1), R(V P)
= 0.3399, R(P) =0.5620, R(F) =0.716 2,
R(G =0.9434, R(VG) = 0.9957.

g {@,a,
Va =

1

{[0.3399,0.562 0)
[0.716 2,0.943 4)

Xi X ={x1,X, X3},

,86) ,

[0.562 0,0.716 2)
[0.943 4,0.995 7]}.

f(xi,a) [0.9434,0.9957] ,f (x,
a) = 4; f(xi,a) [0.716 2, 0.943 4) ,
' (xi,q) =3; f(x,a) [0.562 0, 0.716 2)
g (xia) = 2; f(xi,a) [0.339 9,
0.5620) ,f (xi,q) = 1.
, f(x,a&) [130,200) L (xi, @)
=3; f(x,a) [ 200,250) B (xi,a) = 2;
f(x,a) [250,300) ,f'(xi,a&a) = 1.

, 2 S
= (U,AV "), 4 U ={x, %,
X3, Xa , X5, X6, X7} ; X1, X2, X3 D:,D2,Ds

7 Xa , X5, X6 , X7 4

4

U ai a as =71 as a6
X1 2 3 3 3 3 2
X2 3 3 3 2 3 2
X3 3 3 4 3 4 3
Xa 3 3 3 3 3 2
X5 3 3 3 2 3 2
X6 3 3 4 3 4 3
x7 2 2 3 3 3 2
Sepd

A={a,a, ,a}

{a, 2,8, &} {a,2,,56},{a,@,u,s},
CORE(A){a,a&,«}.
X ={x1,x2,xs} U/ IND(A) = {{x} {x,
X} { X, X} {xa} {xs}},

R={a,x,as,a}

: (1)

Sg(a ,A) = 0.946 2, Sg(a,A) = 0.198,
Sg(as,A) = 0.6328, Sg(a,A) = 0.6328.
(2)

W ={0.3926, 0.082 1, 0.262 6, 0.262 6} .
Sep5 S,
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5 [3] Chen C T. A fuzzy approach to select the location of the
5 IS distribution center[J]. Fuzzy Sets and System, 2001,
18(1) : 6573.
ai a2 as a4
[4] Chang D Y. Application of the extent analyss method
D1 0.4410 0.5219 0.515 8 0.551 9
onfuzzy AHP[J]. EuropeanJ of Operationa Research,
D2 0.570 8 0.630 1 0.565 8 0.5016
1996, 95(3) : 649-655.
Ds 0.6925 0.5748 0.6435 0.666 0 [5] Noorul Fag A, Kannan G. Fuzzy analyss hierarchy
Sepb process for evaluating and selecting a vendor in a supply

"={0.6925, 0.6301, 0.643 5, 0.666 0},

I” = {0.441 0, 0.521 9, 0.515 8, 0.501 6} ,

Al =0.1348, A = 0.446 0, As = 0.664 3.
Az > A2 >A1*,

Ds.
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