





respectivety.And m for the modal value. The triangular fuzzy number will be denoted
by (1, m, u) .Thcsupport of M is the sct of clements { x€ Rjl<x<u} (Figurc
1) Whent=m=u, itisa nonfuzzy number by comention.

For any two fuzzy numbcrs M and N dcfincd by their membership funclion
#y and gy, the membership function of the fuzzy number T=f (M, N} is as
sumcd to be continuous function on R,

#y () =sup minlu, (x} . 4, ()] m
z=f(x. y)
or
Byey (2) =sup minly, (X}, p, (y)] 2
Z=x*y

where = is a binary opcration and ® rcpresents to combine two fuzzy numbers M and
N.

2.1 Addition and multiplication

Consider two triangular fuzzy numbers M, = (1, m,, u,) M,= (1,
my, ) . .
Eqg. (2} implics, for addition
B o, (23 =sup rm‘n[;:”l x) e, ]
z=x+y
=sup rm'n[#.‘ (x) . o, (z—x) ] (3)
xeR

for multiplication

Huou, () =supminle, (). g, ()]

I=Xxy
=sup minfu, () . gy, (;’7) ] (a)
Hcnce we have
(II, moaou) ® i, m, v,) = (I]+Il. mo+my, w4 u,) 5

and thc following approximation formula

iy myw) ® Uy mpw w)) = (g mymys w,u,) (6)

We also have got the result of scalar multiplication as follows
(4 D) © (h myow) = (A Amy Auw) 2>0, JeR 7

2.2 Inverse

634






Tocomparc M; and M, wencedbothY (M 2> M) andV (M, 2 M ) .
If, forinstance, V (M,;>M,) =1, wc know that cither M > M . or M and
M, arctoo close to be separated.

Decfinition 3. The degree of possibility for convex fuzzy number M to be greater
than K convex fuzzy numbers M; (i=1, 2, ==, k) can be defined by

VMM, M, - M‘) =V (M3>M)) and (M)M:) and---and (M;M‘) ]
=min¥ (M3 M) : (11)
i=1, k
3. Extent Analysls

First at all, we will give somc basic concepts.

Assume that X = {x,, %, e+, x,} isanobjctsct, und U= {u,, uy .
U, } s a goal sct .l.ct us consider how lo uppraise the cxtent whose clement of object
sct is to be satisficd for the cach goal. We consider a casc which contains only onc goal
in the goalsct, wewritcitasUy= {u} .

Dcfinition 4. Let X = {x,, x5 e+, x,} isanobject sct and Uy= {u} isa
goal sct then

Bi={ (xp )y pg (x) | (xp w) EXxUy), i=1, 2, =, n

is called the extent of the ith object satisfied requirement of the goal.

Where pp (x;) is membership function of extent of ith object, (x;, u) isa
binary rciation on X x U,

Our problem is how to calenlate value of membership function for cach object. We
can usc an approach which give point from judges. Assumec that we invite 1t judgcs,
It cverybody of them gives a fuzzy number for ith object (in fact, the judges necd to
give the lower and upper valuc only) . Thus we obtain dcfinition as follows

Necfinition 8, f.ct M" k=1, 2, <=, t i==1, 2, »=, n  nrc somc trinngular
fuzzy numbers, then
1 t f i
M,=;®[M‘(DM,GB'"®M,] (12)
is called the value of ¢xtent of ith object, and the lower and the upper value all take

valuc on [0, 1} by convention.
If we note

i ] i .
(l.. m,. u.) k=1, 2, e, ¢ i=1, 2, =, n,
then

M',=}@[ U myou) ® (U my uy) @@ (Lomi u) ] (13)

By applying (6) and (7). wchave
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plan.
In this papet, we do not have Lo consider weight.i.e. we have

s,=tM . @lzEmM )" (16)
el i ==l 4
Next, wc may prefer to have a scalar mcasurc of the dominance d (x;) of a plan x
over other oncs. By using the formula (11),
d (x)) =minv (S,35,) becauseV (§,25) =1 amn
k=1, 2, =, n
k#i
At last, we given the concept of optimal decision,
Definition 9.Lct
d(x") =maxd (x) (18)

i=1, 2, *», n

then the optimal decision will be ablc to corresponds the plan x”, wherex” € x.
Now, let us use an example to illustrate the synthetic decision process.
Example. Let X= (x;, Xy xy) isaplanset, and U= (u;, uy)

whereu, represents requirement goal and u, represents feasihility goal.
First at all, wc can use the approach of extent analysis to find the value of require.

ment cxtent and the valuc of feasibility extent for cach plan, respectively, The data is
shown as below

is a goal set,

oals :
gxlents £ Requirement (u;) feasibility (u,)
plans
%, M, = (05 06 07) | M, = (0.5 065 08)
L} )
x M, = (06 08, 1) | M = (0.7, 08, 09)
- 2 2
%, M, = (08 05. 1) My = (0.5 06, 08

By using the formula (16) we obtain

. _ 1 ’ LI § i -1
S,=EM, QL EM,]

1=l ' tetg=1

1 1 1
(1.00, 125 1.50) © ('5_*2- 335" R)
(0.19, 029, 0.42)

123
"

11 1
= (130, 160, 1.50) © G55+ 735+ 35)
= (025, 037, 0.52)
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