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M ulti-criteria Interval Intuitionistic Fuzzy Decision-making
Approach with Incanplete Certain Information
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Abstract: A multi-criteria ranking method is proposed in which the information on the criteria’ s weights is
inomplete certain and criteria’ s values is interval intuitionistic fuzzy set U sing evidential reasoning algorithms, the
criteria values are aggregated, and the interval intuitionistic fuzzy setsof alternatives are abtained T he distances
betw een alternatives and idea /anti-idea alternatives are computed Considering the incomplete certain information
onw eights, a nonlinear progranm ing model is developed By using particle svam optimization algorithm s to lve
the nonlinear progranming models, the optimal criteriaw eights are gained A nd ranking isperformed through the
comparin of the distances betw een the alternatives and idea/anti-idea alternative Finally, an exanple show s the
feasibility and availability of thismethod
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CNP A X . X
VM IFS(X).
2 X n A ,B
V IFS(X),
2 A= {x, [Ba(x), 1R (X)],
[Va(x),vAa(x)] |[x X3},
21 B ={ x,[m(x),u(x)],
[ve (x),ve (x)] |x X},
Hamming
AHP,ANP CHP D(@A,B)=
an Y, (i ) = s 6) [+ i 00 -
ws(xp) [+ Ve (xi) - ve(x)) |+
VR (x)) - w8 (x)) |+ [k (xi) -
: 3 () |+ | (x) - 78 (x)) ] (1)
1) {wA1w= b,w> 0,b= 0};
2) {wA 1w b,w> 0,b= 0}; Th(x) = 1- R - va(x),
3) {wAw= b,w> 0,b> 0} TR(x) = 1- ph- va(x),
A Ix t ,o= (0, @, ,w)" ®(x)=1- w- wvs(x),
3 (x) = 1- mw- vi(x).
Hanming
22 (41
(Intuitionistic Fuzzy Sets) 3
A tanassov o
m , A = {ai,az, ,am},t
C= {Cy,C2 ,CJ  [thi(x), i (x)], [vii(x),
Vl|Ji(X)] a Ci
“ " , 0<
X X Wx) + W) € Lui(x) 2 0vi(x) 2 0,
A . Ci w,G
A= { x,u (x),va(x) |x X} , A
SHa (x):X - int([0,1])  va(x):X = int([O, Hi= { }H
1]) A ua (x) 0 1 , a
va (x), A x  X,0< sup(pa(x)) c, :
+ap(valx)) < 1 int([0,1]) [0, 1] SCi(a)) = {Hn Bi(@)),n= 1,2},

A ={ x, [t (x), 1R (x)],
[vi (x), V8 (x)] [x X},

X X,0< mr&x)+ i) < 1,
w(x) =2 0, va(x) = Q

Th(x)= 1- pa(x)- va(x)=
[1- pR(x) - vA(x),1- ph(x)- va(x)]

Bl,i(al) = [I»IITi (a|) , lJlIJi (a|) ],
Bei(a) = [Vi(a), vi(a) ]
B (an) ai Ci
Hn
31

w= (W, w, ,w)

Bn i (al) ﬁn,i (a|) )

[8]
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mj,i(a|) = (X)B},i(al),
mu.i(a) = 1- lej,i(ao = 1- (Uzlﬁj,i(al).
Hj,
mi, i+ 1) (al) =
K v (ar) [mi. i (a)mj, i+ 1(ar) +
Mu, 1@ (al)mj,i+ 1(a|) + mij i) (al)mH,i+ 1(a|) ]
H,

mua+ (@) = Kigeny @)muao (@)ma i1 (ar).

miiw(a) = mpi(a),j= 1,2,

M~ ,i1G) (al) = mH,l(a|),
Kigry (ar) = [1- Zl Zlmt,l(i) (@)mji1(@)] *,
i = 1,2,J -1
ai H j

Bi(a) = 1iL- mio(@), j= 1,2

(2)

MH, i) (al)

Bla)= 3 wlt- S Ai@)

(8]

(2) Bl (al) + Bz (a|) + BH (a|) =1

Bi(a) PB@ =12 ,m,n=172)
w= (w, w, ,w}

Bn(al,w) BH (a|,w). , a
H o B (a, w Ci
X B (&, W Ci X
x [Buia), Buia)l
32

al ai,
[Bi(a, W, Bi(a, @], [Bla,w,p(a, @] ,
[ (a, @, i (a0 ] Bi (a,
W, Bz (a, ), B (&, ) a Ci
Bﬁ,j(al) 31
Bi(ahw),[)’é(ahw) BH (ar, W) a
Ci Br.i (ai) 31

1, G ,0,1. G'EX G §X,
X
a G’

D =D (a,G") =
a1
4[|31(a|,w)- 1|+ |Bi(@, @ - 1]+

&(a.,w) + Bé(a|,w) + & (al,w) + ﬁi (a|,w)],
a G
Di =D (a,G )=

TlhG@ o+ fa o+ [fao- 1]+
|B§(a|,w)- 1|+ ﬁ.(al,w)+ ﬁi(a.,w)].

ai G
.
ai,
minD7 = D (a,C"),
{w G,
sty (3)
Zl(u: 1, w= Q
maxDi = D (a,C ),
{w G,
sty (4)
Zla): 1, w=Q
: B® @ l 3
(4)
- D (a.G")

minX = 3 5@G)+D (@G )

w G,
sty t (5)
Zm: 1, w= Q
1

(5)

33

[10] (5)
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w=1- w- w- - W , 4)
, 1 . (5)
2) . : 5)
min O, ,
w G, .
sty ¢ (6 34
le: 1, 0< w< 1, 5) o 2)
w= (w, w, ,w t- 1 a
(6) , a, [fi(a, w), B (a, w)],
' [Be(a, W), B(a,w)] ,
' : DI D,
3) - 4= —DIi
: '" DI + DI’
(ol di , ,di ,
Vi ' =wvili + crandf (pbestls - xl) +
cerands (gbests - x'4), 4
xiit= xlo+ vigt 1 , 5 ai, a2, ,as,
W ; 5 C1,C2, ,Cs,
, CL C2 ,
“ " , 1
1
C1 C2 Cs Ca Cs

)

1 ([07,08],[005015]) (08[01,02]) ([038042], [04,05]) ([a304],[04,05]) ([Q405],[04a05])

o

o O O 0O O O

a2 ([Q 55,Q 65],[Q 2,Q 3]) (0 68,0 2) ([a 70,0 80], Q 05) ([a 75,0 80], Q 15) ([0 60,Q 75], Q 2)
a (0 8,02 ([0 4,05],05 ([Q56Q64],[Q 250 35]) ([a506],[Q203]) ([Q550Q65],[a 250 35])
as ([06,08],[01,015]) ([a607],03) ([a860094],[005006]) ([0Q607],03) ([0 4,0 5],[0 3,0 4])
as (@ 9,[0 050 1]) ([0809],01) ([Q708],[q 15 Q 20]) (Q 95,0) (0 8,[0 15,0 2])

5

wm> w> w> w> W,
02< < 03 015 wx< Q 25
Q1< < 03,01 w< Q2
01 ws< Q25 )
(5) , MATLAB )
, :Q 300 0, @ 200 O, . ,
299 0,0 100 0,0 101 Q , ;
ai, [Q 581 3,0 648 8], [Q 207 8,

3022], a [Q672 7,0 760 2], [Q 1233, (References)
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