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Abstract : Intuitionistic fuzzy numbers, intuitionistic trapezoidal fuzzy numbers and their expected values are defined.
For multi-criteria decison making problems, in which the information on criteria’ s weights is incomplete and the
criteria values are intuitionistic trapezoidal fuzzy numbers, a programming method of intuitionistic trapezoidal fuzzy
multi-criteria decision making with incomplete certain information on weights is proposed. By usng the incomplete
information of criteria weight coefficient , the optimized linear programming of alternatives integrated expected val ues
isconstructed. By solving the linear programming, the optimized criteria weight codficients are attained. Then,
interval numbersof the alternatives integrated expected values are attained. The ranking of the whole alternatives set
can be obtained by comparing interval numbers of the alternatives’ integrated expected val ues using posshility degree
method. An example analys's shows the feashility and eff ectiveness of the method.

Key words: Multi-criteria decison making; Incomplete information; Intuitionistic trapezoidal fuzzy numbers;
Programming method

1 [5.,6] i
(MCDM) . , :
MCDM Zadeh ,
MCDM (17l —_— ,
MCDM -
[1] [810] )
M CDM (a1
MCDM [11]
: 2007-08-01; 1 2007-10-19.
(70771115) ; (06R14126) ;
(0608064A) .
(19639 , , , , ;

(19839 ,



1146

23
MCDM \ L _b- x+valx- &)
ga(x) = b ,
[12] T a
MCDM , - TOPSIS (%) = X - c+d1va_((c::|1 - x),
VIKOR [13,14] 0 Lo L
<M. £1, < va £1,
MCDM TOPSIS VIKOR =H v
Ma+va £1, a,b,c,d R
M CDM - ’
a= ([a:byc,d]yu a),([al.,b,C,dl];Va) .
[14 ,15]
MCDM ’ \ = [a,b,c,di]
Ma =1,va =0 , a
b=c¢
« o [16] a [a,b,c,d] = [a,b,c,di], a
’ . [17] = ([a,b,c,d] ;M a,Va).
T, :l-Ua' Va
il ,T[a
[a,b,c,d],
M CDM , : 6 =
([4,5,7,8];0.7,0.2), x=5 6
0.7, 6
2
~ 0.2, 6 0.1.
1 a
L
f5(x),a< x < b e (x)
. f5 (%)
(0 = Ha, b x £ ¢ 1)
H f5(x),c< x < d; pa (%) =a+”4L(b-a),y (OMal,
0, otherwise.
ph (%) = d+“4(c- d,y (M.l
gLa(x),aLSx<b; a,
(% Va, b< x £ ¢ 2 [Ma,l- va]
ValX) =
gh(X),c< X< dh; 2
0, otherwise. 15(3) :J'ua{(l-)\)[a+4(b- a)] +
L R 0 “a
. (%) ga (X) , M
(0 gt (% 15(x) Ad+7 (e~ d]jdy
f5(x),da (%, 95 (x) a . A [0,1]
A >05
A <0.5

a= ((a,b,c,d);Ma),((a,b,c,di);va) .

00 = R 1t =

A =0.5

(@ = -N(a+n Aer D]
3



10

1147

@ [, (N [ar 6 9] -
)\[d+1—_)t(c- d ]} dy
a

(D) = 1'—2Va[(1->\)(a+ B +A(c+ d].

[1"(a .17 (a)].
4
MCDM , n A =
{a,&, ,a},l cC={a,e, ,a},
W= {0 W, W}, W [0,1],
W +W, + +w = 1. ai Cj
a = ([my(a), my(a),m,(a),
mj (a) | M (a) ,vi(a)). Hi(a) ai
Ci [my (&) ,me (&) ,
me; (&) , my (&) ] Vi (&) a
G [my (&) ,me (&) ,
mg; (&) ,myj (a) ] ,0 < Mdj(a) £ 1,0 <
vi(a) <1Hj(a) +vi(a) 1. H

1)
max (m; (a)) - myq (&)
mJaX(rmj(a-)) - mjin(mlj(a))’
k=1,2, .4
2)

mq (a) - min(m; (a))

max (m; (a)) - min(m; (a)) ’

k=1,2, 4
ai
Cj
a; = ([my(a) ,my(a) , m(a),
muj (&) 1M (a) ,vi(a)).

, ai
C M(a) ,1-
vi(a)] [15(a) ,1f(a)]

|
max li = WP
250
s.t. 15 (a) <Bi < I1f(a),j =1,2, I,
@ 02, W) H,W +0; + +w = 1.

3
3 )

max | = Z ‘Z(o,-[lf(aj) - i (a)],
S.t. (W W, W) H,_ij = 1. (4

(4) ,
W o= W, W),

ai,
(@) =y @,
I "R(a) = Zl?(a)wf,
[17(a),1"%(a)],
5
5
a,a, 23]
5
G,.G6,G,G,G,
1 .
:0.10 < W

<0.15,0.10 £ W, £ 0.30,0.05 <ws < 0.20,
0.08 <, <0.18,0.10 <Ws <0.3002 2Ws =W
=W = Ws.

w" = (0.15,0.30,0.10,0.15,0.30) .

| "(a) = [3.758,4.268], | (&) =
[4.378,4.880], | " (a) = [3.818,4.088], | (&)
= [3.690,4.061], | " (a) = [4.189,4.856].
[18]
w = (0.1650,0.2796,0.1522,0.1362,0.2671) .
@ @ -a & - a.
A=0 ,a&a>& >a >& >a) =
1 ,a>a >a >a >aA =03 ,a>a >
a >a >aA =08 & >a&>a >a >
1



1148

23

Cs

C

GCs

C1 C
ar ([1,2,3,4];0.7,0.3) ([5.6,7,8];0.7,0.3) (I3,
a ([2,3,4,5];0.6,0.3) ([6,7,8,9]1;0.8,0.1) ([4,
a ([1,2,3,5];0.6,0.4) ([4,6,7,8];0.6,0.3) (3,
a ([2,3,4,6];0.6,0.2) ([5,6,7,8];0.8,0.2) ([2
a ([2,3,4,5];,0.8,0.2) ([4,5,6,7]1;0.9,0 (s

4.,5,6]
5,6,7]
,61;0.5,0.5)
6]
6]

4,5

3,5,
4.5,

;0.6,0.2)
;0.8,0.2)

;0.6,0.4)

([4,5,7,8];0.6,0.3)
([3,4,5,6];0.7,0.3)
([4,5,6,7];0.8,0.1)
([3,4,5,7]1;0.6,0.3)

([4,5,6,7];0.8,0)
([6,7,8,9];0.6,0.3)
([5,6,7,8];0.8,0.2)
([4,6,7,8];0.6,0.3)

;0.8,0.2) ([3,5,7,8];0.7,0.1) ([4,5,6,7];0.8,0)

( References)
[1] [M].
, 2002.

(Li RJ. Fuzzy multi-criteria decision making theory and
its application[M]. Beijing: Science Press, 2002.)
Aouam T, Chang S I, Lee E S. Fuzzy MADM: An
outranking method [J]. European J of Operationa
Research, 2003, 145(2) : 317-328.
Chu Tachung. A fuzzy number interval arithmetic based
fuzzy MCDM agorithm[J]. IntJ Fuzzy Systems, 2002,
4(4) : 867-872.
[4] Hausdorff

TOPSIS [J1.

(10) : 84-93.

(XuJ P. Technique of order preference by smilarity to

ideal and anti-ideal aternative for multiple attribute

group decison making problems based on Hausdorff

[2]

[3]

, 2002, 22

metric[J]. Systems Engineering —Theory and Practice,
2002, 22(10) : 84-93.)

[5] . Fuzzy

[3]. , 2004, 26 (11) : 1604

1608.

(wang J Q. Programming method of fuzzy group

multiple criteria decison making with incomplete
information[J]. Systems Engineering and Electronics,
2004, 26(11) : 1604-1608.)

[6]

[J31. , 2002, 24(8) : 912.

(Xu Z S. Study on method for triangular fuzzy number-
based multi-attribute decison making with preference
information on alternatives[J]. Systems Engineering and
Hectronics, 2002, 24(8) : 9-12.)

[7] Atanassov K T. Intuitionistic fuzzy sets[J]. Fuzzy Sets
and Systems,1986, 20(1) : 87-96.

[8] De S K, Biswas R, Roy A R. An application of

intuitionistic fuzzy sets in medical diagnoss[J]. Fuzzy
Sets and Systems, 2001, 117(2) : 209-213.

[9]Li D F, Chen C T. New dmilarity measures of
intuitionistic fuzzy sets and application to pattern
recognitions[J]. Pattern Recognition Letters, 2002, 23
(2-3) : 221-225.

[10] Przemysiaw Grzegorewski. Distances  between
intuitionistic fuzzy sets and/or interva-valued fuzzy

sets based on the Hausdorff metric[J]. Fuzzy Sets and
Sysetms, 2004, 148(2) : 319-328.

[11] Li D F. Multiattribute decison making models and
methods using intuitionistic fuzzy sets[J]. J Comput
System Science, 2005, 70(1) : 73-85.

[12] :

[C].
, 2006.)
(WangJ Q, Zhang Z. Compromise approach on multi-
criteria intuitionistic fuzzy decison-making with
incomplete certain information [ C]. Chinese Control
and Decision Conf. Shenyang: Northeastern University
Press, 2006.)
[13]
[D]. , 2005.
(Wang J Q. Study on multi-criteria decison-making
approach with incomplete certain information [ D ].
Changsha: Central South University , 2005.)

[14]

[J]. , 2006, 21(11) : 1253-1256.
(Wang J Q. Multi-criteria interval intuitionistic fuzzy
decisorrmaking approach with incomplete certain
information[J]. Control and Decison, 2006, 21(11) :
1253-1256.)

[15]

[J]. , 2007, 22(2) : 215219.
(Xu Z S. Methods for aggregating interval-valued
intuitionistic fuzzy information and their application to
decison making[J]. Control and Decison, 2007, 22
(2) : 215219.)

[16] ShuM H, Cheng C H, ChangJ R. Usingintuitionistic
fuzzy setsfor fault-tree analysison printed circuit board
assembly [J]. Microelectronics Reliability , 2006, 46
(12) : 2139-2148.

( 1152 )



1152

23

(0.055)
(0.59) ,

&
=
W

7

Xt GOR A

X,

[l
(=]
W

20 40 60 80 100 120
t/s

B R % B (]

( References)

[1] Zhang Wei , Branicky M S, Philips S M. Sability of
networked control systems[J]. |EEE Control Systems
Magazine, 2001, 21(1) : 8599.

[2] Tatikonda S, Mitter S. Control-under communication
constraints[J]. |EEE Trans on Automatic Control ,
2004 , 49(7) : 1056-1068.

[3] Hristu D. Sabilization of LTI systems with
communication constraints[ C]. Proc of the American
Control Conf. Chicago: Illinois, 2000: 2342-2346.

[4] Lei Zhang, Hristu D. Communication and control co-
design for networked control systems[J]. Automatica,
2006, 42(6) : 953-958.

[5] Antsaklis P, Baillieul J. Special issue on networked
control systems[J]. Automatic Control , 2004, 49(9) :
1421-1423.

[6] Montestruque L A, Antsaklis P. On the model-based
control of networked systems[J]. Automatica, 2003, 39
(20) : 1837-1843.

[7] Xu Y G, Hespanha J. Communication logics for
networked control systems [ C]. Proc of the 2004
American Control Conf. Boston, 2004: 572-577.

[8] Xu Y G, HespanhaJ. Optimal communication logicsfor
networked control systems[ C]. Proc of the 43rd Conf
on Decison and Control. Bahamas, 2004 : 4-9.

[9] , , .

[J]. , 2007, 22(7) : 795

799.
(Zong Q, Wang H, Li R. Design and analysis of new
stochastic communication logic for networked control
systems[J]. Control and Decison, 2007, 22(7) : 795
799.)

[10] : : : [M].

, 2003.
(Huang T Z, Zhong SM, Li ZL. Matrix theory[M].
Bedijing: Higher Education Press, 2003.)

[17]

( 1148 )
[J1.
, 2008, 23(6) : 601-606.
(Wang J Q. Survey on fuzzy multi-criteria decison-
making approach[J]. Control and Decison, 2008, 23
(6) : 601-606.)

[18] , .
[J]. , 2003, 18(1) : 67-70.
(Xu Z S, Da Q L. Posshility degree method for
ranking interval numbers and its application[J]. J of
Systems Engineering, 2003, 18(1) : 67-70.)



