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ARSTRACT 

In this paper, the conccpt of ex tent analysis a nd the valuc of cxtcnt analysis arc 
givcn by using the triangular fuzzy number.To start with, we givc the dcfmition of tri• 
angular fuzzy number and its mcthod of opcration, t_hcn the conccpt of ex tent ana lysis 
and the valuc of cxtcnt analysis arc introduccd .Finally, we will usc the cxtcnt ana lysis 
mcthod to make synthctic dccision . 
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l. lntroduction 

Thcrc arc much problcms o f cstimation in the real world which nccds to considcr 
the cxtcnt of the objcct to be satislicd for the goal. For example, many pcoplc always 
say "satisricd cxtcnt", "conlidcncc cxtant" , ·stable cxtcnt", "rcliablc cxtant", "rcscm
blancc cxtcnt", etc.We nccd to quantify for them.Morcovcr, in somc eomplcx deci
sion-making problcms, we nccd to be in progrcss the comprehensivc cvaluation for 
the mulliplc goals, in order to lind a optima] dccision . 

In this paper, we will usc fu,.1.y num her for the mctric ·cxtcn\" . In scetion 2 the 
conccpt of fuzzy number is introduccd.Thc conccpl of ex tent ana lysis and the valuc of 
cxlcnt analysis calculation mcthod arc prcscntcd in scction 3.ln scction 4 , we will usc 
the cxtcnt analysis mcthod to make synthctic dccision. The conclusion is discusscd in 
scetion 5. 

2. fuzzy Number 

We considcr a spccial class of fui.zy number, whieh is suitablc for the applieation 
discusscd herc. First we dcfinc the triangular fuzzy number and ncxt, we dclinc its 
oprcration law. 

Dclinitionl. We dcfinc a fuzzy number M on R to be a triangular fuzzy 
number, ifits mcmbcrsh1p function µ., (x): R-[o, I) is cqual 10 

!
m ~ I - m 

1
- I 

11., (x) · · _ x . - '~-
m " m u 

O 01hrrwiu. 

.XE[/, m) 

.< E[m, 11] 

whcrc 1,;; m,;; u, I and u stand for the lowcr and upper vahrc oflhc support of M , 
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rcspcetively.And m for the modal value.Thc triangular fuzzy number will be denoted 
by (I, m, u) .ThesupportofM isthesetofelcments I xE Rll<x<u} (Figure 
I) .W hen 1 = m = u, it i• a nonfu1.zy number by eomcntion . 

For any two fu1.1Cy numbcrs M and N dclined by thcir membcrship funelion 
µ,.. and µ.,, the membcrship funetion of the fuzzy number T = f ( M, N) is as
sumed to be continuous function on R. 

or 

µ, (o) =sup min[µ., (x) , µN (y) ] 

, = r c ... y) 

µ.,•" (z) =sup min[µ., (x) , µN (y) ] 

z=x•y 

(1) 

(2) 

whcrc • is a binary.opcration and 0 rcprcscnts to combine two fuzzy num bers M and 
N. 

2.1 Addition and multiplieation 

Considcr two triangular fuzzy numbcrs M 1 = (1 1, m 1, u 1) 

m2, U:) 
Eq. ( 2) implies, for addition 

=sup min[µ .. , (x) Cy) l 

z=x+y 
= sup min[µ .. , (x) (z - x) 

XER 

form ultiplieation 

>'.,, 0 .,, (z) =sup min[µ.,, (x) , µ.,, (y) ] 

z =xy 

= sup min[µ .. , <~ l l (x) • µ M, X 

Hence we have 

M2= (I,, 

(3) 

(4) 

(1 1 , m 1 , 11 1 ) Gł (/
2

, m,, u 1) = (/
1 

+11, m 1 +m,. u
1 

• u,) (5) 

and the following approximation formula 

(i 1 , m,, u,) 0 (/ 1, m,. u1) "" (/ 111, m,m,, ~,u,) 

We also have got the result of scalar multiplication as follows 

(,I, )., .I) 0 (/, m, u) = (,1/, ,Im, ,lu) ,I> O, ).ER 

2.2 lnversc 
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Lct M = (I, · m, u,), we obtuin following approximation formula 

2.3 Comparison of fuzzy num bers 

Whcn comparison of fuzzy num bers: Iwo kin ds of qucstion may arisc. 
(A) What is the fuzzy valuc of the least or grcalcst num ber from a family of fuz. 

zy numbcrs7 
(B) Which is the grealcst or the least among severa! fuzzy nU'lnbcrs? 
The answcr Io the lirsl qucstion is givcn by the usc of the opera lion max and min 

[2].But, the answcr to the second qucstion is morc diffcult.We must cvaluate the de
grec of possibility for x ER fuzzily rcslricted to bclong to M, to be grcater than y ER 
fuu.ily rcstrictcd to hclong to M . 

Uclinition 2. The dcgrcc of possibility of M, .i, M 
2 

is dclincd as bclow 

V (M
1

.i,M
2

) =sup min (µ
11 

(x), µ
11 

(y)) 
. ' ' 

(8) 

x.i,y 

Whcnapair (x, y) existssuchthatx.i,y andµ.,
1 

(x) =µ
111 

(y) =1. 

thcn we havc V (M 
1 

.i, M 
2

) = I.Since M 1 and M2 arc convcx fuzzy numbcrs, it 

can be scen Fig.2 that 

V (M, ~M 2 ) =I i// m 1 ~m, 

V•(M,~M
2

) =hgt (M,nM
2

) =µ.,
1 

(d) (9) 

whcre d is the ordinatc of the highcsl in tcrscction point D bctwccn µ., 
1 

and µ.,, . 
Whcn M 1 = (11' m„ u1) and M2 = (12, ml' u2), the ordinatc of Dis givcn 

by the cquution (Fig.3) 

V (M
1 

.i,M
1

) =hg1 (M,nM,) 
,, - ", 

(10) 
(m, -11

1
) - (m~-/ 1 ) 

M 
Mo 

ll(H,~M,) 

o m . c o 

f-igurc 1. f-igurc 2. Figurc 3. 
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TocomparcM 1 andM 2, wcnccdhothV (M
1
;,,M,) and V (M,;,,M,). 

ff, for in stance, V ( M ,> M2) = 1, we l<now thai cit her M, ;,, M,, or M, and 

M
I 

arc too closc to be scparatcd. 

Dcfinition J. The dcgrcc of possibility for convcx fuzzy number M to be grcatcr 
than K convcx fuzzy num bers M; (i= 1, 2, •·•• k) can be dcfincd by 

V (M;.M,, M,, ·••• M,) -I'{ (M>M,) and (M>M,) and•••and (M>M,) 

J. Eictenł Analysls 

-mini' (M > M,) 

1-1. t 

'First at all, we will givc somc basie conccpts. 

(11) 

i\ssumc lhat X = f 1 1, x2• •••• x.J is an ohicct set, and U= I n,. 111• •··• 

um} is a goal set .Lei us considcr how to uppraisc the ex tent whosc element of objcct 
set is to be satisfied for the cach goal.Wc considcr a case which contains only one goal 
in the goal set, we writc il as U0 = {ul . 

Dcfinilion 4. Lei X = / x„ x2• •••, x.) is an objcct set and U0 = I u) is a 
goal set I hen 

E,= ł (x,. u), Ile (x1) I (x,, u) EX x U0 ), i = I, 2, ·••, n 

is callcd the cxtcnt of the ith objcct satisficd rcquiremcnt of the goal. 
Whcre µE ( x;) is mcmbcrship function of extcnt of ith objcct, ( x,, u) is a 

binary rclation on X x U0• 

Our problem is how to calculatc valuc of mcmbership function for cach objcct.Wc 
can usc an approach which givc point from judges.As~ume thai we invite t judges, 
lei cverybody of them givcs a fuzzy number for ith object (in fact, the judgcs nccd to 
givc the !ower and upper valuc only) .Thus we obtain dcfinition as follows 

ncfinition5.f.ctM: k = l, 2, .... I i:-e:l. 2, .... n nrc~omctrinnH111nr 

fuzzy numbc~. thcn 

( 12) 

is callcd the valuc of cxtcnt of ith objcct. and the !ower and the upper valuc all takc 
valuc on [O, I] by convcntion. 

If we notc 

M' u:. I <> k = 1, 2, i= I, 2, 
ł '"•· ... , ·••, n, 

thcn 

M 1 =!0[ u:. I u:) (t) u;. I u:) G) ... G) <t'., I u'.) l ( 13) 
• I 

m,, m,, m,. 

11y arplying (6) and (7) . we havc 
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l ' l ' , l ' 
M~ = (- l: ,:. - l: m •• - l: u') 

I ł•ł / ł•I I ł•I ł 
i= I, 2, ... , n . (14) 

We stipulatc ,: , u: E [O, I], of coursc, m: e[O, !)is natura! for cach k . 

Dcfinition 6. Jf we notc c5: =u: - I: k = 1, 2, •··, I, i= I, 2. n , 

thcn 6: is callcd dcgrcc of sprcad of kth poinl. 

W herc ·c5: rcprescnt fizzy dcgrcc of kth point.i.c.Thc grcatcr c5: is , the fuzzicr the 

point is.On the contrary, the less c5: is, the clcarcr the point is. 

, 1 • ' ' , , 
Dcfinilion 7. Lct c5 =- l: {u.-1.) , and we notc l = (I -c5) 100¼ 

I ••• 
thcn 

l' is callcd dcgrcc of sclf-assurancc conccrning ith objcct. 

Evidcntly, if the c5' incrcascs, the dcgrcc of self- assurancc dicrcascs , 

convcrscly. if c5 dicrcascs. the dcgrcc of sclf-assurancc increascs, whcn 6
1 

=O, it 
will be a ble to rcprcscnt thai the appraisal havc gol absclutc sclf-as'surancc. 

4. Syntbetlc Declsion 

The task of ex tent ana lysis is to be in progrcss dccision bctwccn somc goals of con
tradicl cach othcr. 

For example, assumc that we have somc plans, we will considcr for them from 
two aspccts of ·rcquircmcnt and fcasiblc, in oder to chosc a bcst plan. The proccss is 
ca llcd the syn thctic dccision . 

Now, we will usc the mcthod of ex tent analysis to solvc the problem. 
Lct X= {x1, x,, •·•, x.} is an objcct set, and U= {u1, u,, •••• u.,} is a 

goal set, for example, U= { u1, u,\ , whcrc u1 rcprcscnts rcquisitc goal and 
u, rcprcscnts fcasiblc goal. . · 

According to mcthod of cxtcnt analysis, we will takc cach plan, which is to be in 
progrcss cxtcnt analysis for cach goal, rcspcctivcly.Thcrcforc, we can gct m valucs of 
cxtcnt analysis for cach plan, with the following signs: 

i= I, 2, •••• 11 

To find the best plan, we musi be give some definitions as dbclow 

Dcfinition tł. I .et M ~ . M: . •··• Ał: nrc vnh1cs ni' cxlcnl u nu lysis of i1h plan 
I o o 

form goals, thcn the wcightcd-sum-typc fuzzy synthctic cxtcnt is dcfincd as bclow 

-. I I • • I I -1 
S,=r.M. •r,0[r.:Em• •r,J 

1•1 I I• I /•I I 

{ 15) 

Whcrc r arc wcights and i,: = I for all i.For short S; is synthctic cxtcnt for ith ,., 
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plan. 
Jn thi1 paper. we do not have lo conaidcr wci~ht.i.c. we havc 

S = EM 1 0[E EM' i-• (16) 
I 1-1 ~. 1-11-1 ~, 

Ncxt, we may prefer to have a scalar measurc or the dominancc d ( x,) or a plan x 
over other oncs.By using the formula (11). 

d (x,) -ml11V (S
1 
;.S•) buo11.eV (S,;i.S

1
) ml 

k =I, 2, ···• 11 

1c ;I, I 

At last. we givcn the conccpt or optimal dccision. 
Dcfinition 9.Lct 

d (x
0

) •maxd (x
1

) 

,-1, 2 . •.•• 11 

!hen the optima! dccision will be ablc to corresponds the plan x •. w herc x • E x. 
Now, lei us usc an example to illustratc the synthctic decision proccss. 

(17) 

(18) 

Example. Lct X- (x1, x2, x1) i1 a plan set, and U= (u1, u,) is a goal set, 
whcrc u 1 rcprescnts requircment·goal and u, reprcsents feasihility goal. 

First at all. we can usc: the approach or cxtcnt analysis to find the valuc of requirc
mcnt ex tent and the valuc or fcasibility cxtcnt for cach plan, rcspcctivcly. The data is 
sh own as belo w 

cxtent~1 • 

~ 
Rcquircmcnt (u,) fcasibility (u,) 

x, M' = (0.S, 0.6. 0.7) M' = (0.S, 0.6S. 0 .8) ., ., 
., M' = (0.6, 0.8. I) M' - (0.7, 0.8, 0.9) 

·-
., ., 

., M' ~ (O.R, 0 .9 . 1) M, = (O.~. 0.6. O.R) ., .. 
By using the formula (16) we obtain 

• • . 
S

1 
= I:M~ 0[:E I:M~ ]-

1 

!'"'I l l• ł 1-I 1 

(1.00, l.2S, I.SO) 
I I I 

0 <s.2 • 4.35' 3.6) 

(0.19, 0.29: 0.42) 

s = (1.30, 1.90) 
I I I 

J 
1.60. 0 <s.2· 4.35' 3.6) 

(0.25. 0.37. O,S2) 
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I I I 
S' = (I.JO, I.SO, 1.80) 0 (5.2' 4.35' 3.6) 

(0.25, 0.34, O.SO) 

And thcn, by using the formula (IO), we havc 

v es, ;i,s
2

) 

V (S, ;;.s,) 
v cs,.-s,> 
V (S 

2
;. S ,) 

V (S,;. S 
1

) 

v cs,;;.s
2

) 

____ 0~_2_s_-_o....,.4_2_--,-,_ = 0.11 = 0 68 
(0.29- 0.42) - (0.37 - 0.25) 0 .25 . 

--,-,_,.,,-.,....,.,o,,..2_s_-_o....,.4..,..2..,..,.--,-=-=,- = 0.11 •= 0 77 
, (0.29 - 0.42) - (0.34 - 0.25) 0.22 . _, 

-1 

=I 

0.25 - O.SO = 0.25 = O 89 
(0.34 - O.SO) - (0.37 - 0.25) 0.28 . 

And thcn, we usc the formula (11) 

d (.x
1

) = V (S
1 

-;.S
2

, S,) =min (0.68, 0.73) =0.68 

d (.x
2

) =V (S
2

;;.S 1 , S,) =min (I, 1) =I 

d (.x,) = V (S, ;;.S
1

, S
2

) =min (I. 0.89) =0.89 

At last, by using the formula (18) 

d (.x •) =max (d (x
1

) , d (.x
2

) , d (.x,) ) 

= max (0.68, I, 0.89) 
=I 

Thcrcforc, we have got the optima! dcci1ion whosc is the plan x2 i.e. the optima! 
plan is thai 

x• = J:2· 

When the value or weigh11 is givcn, we can usc formula ( 15) 10 be calculate the 
synthctic cxtcn1: 

5. Conchdlo• 

In this paper, •ex tent" was dcr.ncd a ruzzy number and by using the opcration of fo1.1.y 
number to calculatcd the valuc of ex tent and degrcc orsclf-assurancc. 

A new method or dccision was givcn which uscd extcnt analysis to make syunthetic de
cision, in oder to choosc an optima! plan in a ccr!Ain number orplans. 

In this paper, form u Ian ( I 5) and (I 6) arc a situation or the wcir,hl• wa• lixed.ln 
ract, we 1ould be allso considcr a situalion u f' the change or wcighl, we havc not bccn 10 
touch on it in herc. 
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