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Abstract : An approach based on 2-tuple is presented to solve the hybrid multiple attribute decison making problem
with weight information unknown. First, trandormation rules between linguistic variables and triangular fuzzy
numbers, and distance between 2-tuple linguistics are defined. Then the transformation method between 2-tuple
linguistic and different forms of indicator values is given. Besdes, according to grey incidence minimum deviation
theory of postive ideal solution, the weights of indicators are determined, and alternatives are ranked by 2-tuple
linguistic weighting arithmetic average values. Finaly, an example illustrates demonstrate the procedure of the
method and compares the proposed method with TOPSIS method to show the effectiveness and advantages of the
presented method.

Key words: Hybrid decison making; 2-tuple; Linguistic eval uation set

1 ) ,
, (9]
, [10,11]

, [1-7] ,

, ; 2
[8] TOPSIS 2.1

S
- 2008-07-19; - 2008-11-10.
(NCET-05-0095) ; (Y2007 H23) .

(1966 9 , , , , , ; (19649,



1075

7
S=(s,s%, ,s1), S a, (s A1) > (s 0@2).
: 2) Neg,
) i>j, s>s( s si) . Neg(s @) =A((1-1) - A" (sm))).
2) neg(s) = s, j=1-1i 3) (s 01) 2 (s 02),
3) s=s( s sj) ,max(s,s) = s; max{ (s A1) ,(s O2)} = (s A1);
4 s<s( s s)) ,min(s,s) = s. (s 1) = (s02),
3<1<15, min{ (s 01) , (s 02)} = (s 04).
s = (a,b,c), 4) :
2 =0, A (s0i1) B (s02)
a = ,1<isl-1
‘5L d(A.B) = 717 * 1 (+a) - (j+a) | (9
- -1 ;
b=7"7.0sis1-1, (1) 1 A (s 01),B (s 02)
o oitl gcic. o C (s03), (4) d(A,
-1 B) :
G =1 1) A = B<d(A,B) = 0;
=9 2) d(A,B) = d(B,A);

S=(9,%,2,%,%,%,%,%,%) =
((0,0,0.125) (0,0.125,0.25) (0.125,0.25,0.375)
(0.25,0.375,0.5) (0.375,0.5,0.625)
(0.5,0.625,0.75) (0.625,0.75,0.875)
(0.75,0.875,1) (0.875,1,1)).

{ :
, }.
2.2
1128 S=(s,%, ,S1)
B [0, - 1]
S . B
A:[0,1-1] -Sx[- 0.5,0.5)
AB) = (s0). (2
;i = round@) @ =B - i@ [-0.5,0.5).
201213 S=(s,%, ,81)
(s @) : A
B [0,1-1],
{A_lzsx[- 0.5,0.9 ~(0.1-1.
A'(sa) = i+a =f.
s(i=0,1, ,I-1
(s,0).
1) : (s 01) (s 02)
P>, (s A1) > (s (2); =]
a; =0z, (s a1) = (502); i=j o>

3) 0 < d(A,B) <1;
4) d(A,B) + d(B,C) = d(A,Q.
1 1 3)
4) )
d(A,B) + d(B,Q =
[ (G+03) - (j +07) | L (j+02) - (K+0a) |

|- 1 |- 1
[ (i+05) - (j+05) + (j +05) - (k+03) |
-1 -
| (i+0(1)|: ik+0(3)l - d(A.Q. 0
3z X ={ (x1 O1) , (Xn ,an)}
W= (Wi, W2, ,Wn)
(T-AWM) W,

qu[(XlQl),(XZ,GZ). y(anan)] =

n

nA'l(xipfi)Wi BiWi

2 M2t
iZWi iZWi

Bi = i+a,.

2.3

A

4112131 |

,S= (9,2, ,S-1)

T [0,1] - F(9,

T() ={(sx0) | kK [0,2, ,I-1]}, (6)
Oy = m;etxmin{w(y)}lsk(y)}, (7
Mi(y) Ms (y) I s
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5213 () = {(20), (s A1), £ o= N +pM
i = T P (0,1), (10)
(S-1ﬂ|-1)}, | di +pM
X T (1)
, £ = Eilmn
X F(S) -[0,I- 1], codi = d(xi,Vi), N =uminxmindj, M =
X € (D) =X (F(9) = e e p | 05,
X[(Sl gl) 1j = 0’11 ,| - 1] = i i
-1 -1 6)
S G/ ya =B, ©
4 B € , (1,
1, 1), a;

X@(0.2) =1.6,A(1.6) = (2, - 0.4);

pdi(w) = ‘Z(l =€) wi.

X €[0.2,0.4]) = 2.38,A(2.38) = (s,0.38):

X € (0.2,0.3,0.4)) = 2.375,
A(2.375) = (2,0.375);

X € (0.2,0.3,0.4,0.5)) = 2.74,
A(2.74) = (s, - 0.26).

minpdi(w) = IHZ(l-Eij)Wj,i:l,Z, , m.

m

minpd(w) = Z pdi(w) =

2.4 m n i
1) izj [(1-&i)w]®,
A= (a,&, ,am),n C=(a,c, s.t. jZWi =1 (11)
,Cn) ,
R = [rij]mxn,rij i L(WJ)\) =
_ZVZ[(l-Eij)Wj]Z +2\(_ij - 1).
0,
A =- (1-8&4)? ot
2) T = (tj) mxn [JZ(IZ ) ]
( wj =
). . o _..2'1'1m T oy27!
[0-1] [jZ(iZ(l €07 ][ S @807
(12)
[0-1] 7
3) i = . -1 - . . - - . .
6 ®, 21 = A 387 0 @) w) = A( FBywi).
(13)
X = (Xij) mxn. 8)
4 2[1]
3
2 :A(mlaX(Al(X”))) (9 A= (a2, %, a),
5) i j C=(a,0,6,t,6). ol e

G , G , G
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S=(9,%.,2,

®,%,%,%,5,%) , ,

1, 4
1
C1 c2 C3 (o'} Cs
aa 0.6 [0.5,0.7] (0.5,0.6,0.7) s (0.5,0.6,0.7,0.8)
& 0.7 [0.3,0.5] (0.6,0.7,0.9) s (0.6,0.7,0.8,0.9)
a3 0.4 [0.6,0.8] (0.6,0.7,0.8) s (0.3,0.4,0.4,0.5)
as 0.5 [0.5,0.8] (0.5,0.6,0.8) s (0.5,0.5,0.5,0.5)
1) ,
(¢,-0.2 (s,-0.15 (s,- 0.125)
|(s,-04 (s.015 (s, - 0.130)
(£,0.2) (s,-0.38) (s,- 0.375
(s:,0.0) (s,0.24) (s ,0.130)
(.00 (s,0.26)
(sr,0) (s5,0)
“($,0) (%,0.125)
(s,0) (s+,0)
2)
0.652 0.661 0.601 0.333 0.67
. | 1.000 0.378 1.000 0.600 1.00
&= 0.385 1.000 0.860 0.429 0.343
0.484 0.798 0.670 1.000 0.42
3
w =

(0.1475,0.2082,0.3926,0.1214,0.1303) .
4)

Z[1] = (s, - 0.076) , Z[2] = (s,0.418) ,
Z[3] = (s, - 0.014) , 7[4] = (s,0.187).
5)
4
@ >a & >a,
4 S , 4
6)
, [10,11]
, [12,13]

[8] TOPSIS

X >u & > a,

[8]
TOPSIS :
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