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Absgtract: To investigate the problems of clustering intuitionistic fuzzy sets, the concept of intuitionistic fuzzy
similarity degree is defined ,and intuitionistic fuzzy smilarity matrix and intuitionistic fuzzy equivalence matrix are
constructed. A compound operational law of intuitionistic fuzzy smilarity matrix is defined and an approach to
trandorming the intuitionistic fuzzy similarity matrices into the intuitionistic fuzzy equivalence matrices is given.
Moreover A-cutting matrices of the intuitionistic fuzzy similarity matrix and intuitionistic fuzzy equivalence matrix are
given ,and then an approach to clustering intuitionistic fuzzy setsis proposed. Finally ,a numerical example is given to
illustrate and analyze the proposed approach.
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ta Ma , Xj S(A,0 < S(B,O.
A [0,1] [ta(x) ,1- S(A,B) A B
fal(x)] . Gau Buehrer® [ta(x) ,1- [12] A B
fa(x)] vague . Bustince  Burillo™”
vague . ,Xu

Yager™  [ta(x),1- fa(x)] ,
A={ x,[ta(x),1- fa(x)]
| x  X}. [ta(x),1- fa(x)]
[ta(x),1- fa(x)] = [0.3,
0.8], ta(x;)) =0.3,1- fa(x;)) =0.8,fa(x) =

0.2. , 10
3 ,2 ,5
2" A={ x,[ta(x),1- fa(x)]
I'xi X} B={ x,t(x),1-fa(x)] | x
X} X :

1) A €B &V X,ta (%)) < ta(Xj) 1-
fa(x) <1- fe(x);

2) A = B eV X,ta (%) = ta(X5) 1-
fa(x) =1- fe(x);

3) AnB ={ x,[ta(x) ts (x;), (1 -
fal(x)) (1- fe(x))] | x5 X},

49 A B ={x,[(t(x) te (x) , (1 -
fal(x)) (1- fe(x))] | x5 X},

3t a=[ta,1- fa] b=[t1-
fr] ,
1)a b=[t t,@-fz) (@1- fy];
2)a b={t t,(1-fsa (1-f].
3
3, :
1 a=[t,1- fa],b=[ts,1- fs]
c=[t,1- fs]
H(a B c=(a o (b 0°;
22(a B c=(a o (b 0O;
3y (a B c=a (b 9;
49 (a b c=a (b 0.

4 S:IFSs(X) x IFSs(X) - IFN,
, IFSs ,IFN
A,B,C IFSs(X), S(A,B)

1) S(A,B)

2) S(A,B) = [1,1] <A = B;
3) S(A,B) = S(B,A);

4) AcSBcC, S(A,0 <S(A,B)

Puw(A,B) =1- [-ZWi[al ta(xi) - te(x) | "+

B| fA(Xi) - fB(Xi) Ip +
Y | TTa(x) - Tla (x) |°]]”". (1)

1< p<+oo;w = (Wi,we, W), wi

[0,1], Swi=10By [01] a+B+y =1

B)

(1)
Pw(A,
W
h(w) = ‘ZWi[al ta(xi) - ts(X) |p +
Bl fa(xi) - fe(x)|® +
Y I Ta(x) - s (x) | "],
Pw(A,B)
h(w)

h(w) = _Zwi[al ta(xi) - te(xi) | "+

B| fA(Xi) - fB(Xi) |p+
Y | Tta (xi) 'T[B(Xi)lp] <
miaX{a| ta(xi) - ts (i) |p+

Bl fa(xi) - fe(x)|®+
Y [ Ta(xi) - Te (xi) | "},
k

mgx{O(| ta(x) - ts(x) | P+

Bl fa(x) - fa(xi) |°+

Y I Ta(x) - Te(xi) | "} =

O] ta(xd) - te(xd) |°+

Bl fa(xd) - fe(xd |”+

Y I Ta(xa) - Te(xi) | °,
wi =1 wi =0,i #Kk

h(w) = »ZWi[Gl ta (X)) - ts (xi) |P +
Bl fa(x) - fe(x)|®+
Y| Ta(x) - Te(x) | °] 2
miin{0(| ta(x) - ts(x) | P+
Bl fa(x) - fa(x)|” +

Y | Tta(x) - Te(xi) | "},
I
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miin{0(| ta(x) - ts(x) |+ pw(A,B) =1, (1) A =B. ., A=
Bl fa(x) - fa(x)|®+ B 2 3 S(A,B) = [1,1].
le[A(Xi)'T[B(Xi)lp}: 4) A SBCcC th < tg < tc,fa = fs
a | ta(x) - ta(x) |p+ 2 fe, Vi,
Bl falx) - fs(x) |P + | ta (Xi) - ts(Xi) | <] ta(Xi) - tc(xi) |,
Y| Ta(x) - s (x1) |, | fa(x) - fe(xi) | <] fa(x) - fc(x) |,
wi=1 iZl,wi=0 | TTa(xi) - Te(xi) | =
h-(A,B) =minf0 | ta(x) - ts(x) |° + | te(xi) - ta(xi) + fe(xi) - fa(x) | =
B i - A i fB i - fA i -
Bl fal(x) - folx)|®+ Ot b faGa) - fal) <
; te(xi) - ta(xi) + fc(xi) - fa(x) =
* N [ Ta () - Tl () 17 p 2 | te(x) - ta(x) + fe(x) - fa(x) | <
h™ (A,B) -mgx{a| ta(Xi) - tB(Xi)l + |T[A(Xi) CTte(x) »
Bl fA(Xi) - fB(Xi) |p+
y|T[A(Xi) 'T[B(Xi)lp}, (3 h*(A,B) =
max{a | ta(x) - te(x) |° +
1- “h'(A,B) <pu(A,B) <1- "h-(A,B). Bl fa(x) - fo(x)|®+
@ . Y IT(x) - Tt (x) |7} <
max{a | ta(x) - te(x) |° +
2 A B , S(A, '
B) = [1- m’l_ m] A (g Bl fa(xi) - fe(x) P+ '
Y [ Ta(xi) - Te(xi) | P} = h" (A, O,
1 S(A.B) 1- Yh'(A,0 =1- Vh'(A,B). 1-
a+B+y =1, Vi, "h-(A,© <1- h.(A,B). S(A,Q <
0 <O | ta(xi) - ta(xi) |p+ S(A,B). O
Bl fa(x) - fa(x)]|”+ 5 R= (r)mn, ni,j=1,2,
V|T[A(Xi)-T[B(Xi)|pS , N ) R
O +B +y)max{| ta(xi) - 6 Q= (a)wn R = (r)mn
te(x) | P, ] fa(x) - fa(x)|®, S=Q°R= (5)mn, S Q R
|T[A(Xi) - Tls (Xi) |p} =
max{| ta(x) - ta(x) |”, Si= () =
| fA(Xi) - fB(Xi)lp, k=1
T (x) -Ta(x) 17} < 1, [ (& %), (- ) @-f)].
0<1- Jh’(A,B) <1. 0<1- Kt 5 K
“h-(A,B) <1. 0<h-(A,B) <h (A,B) 3 ' 5 R 5
<1, o0< “h'(AB) - “h-(AB) <1,
0<1- “h'(A,B) + %h-(A,B) = 7 R = (1) mn
1- (% (a,B) - %h.(A,B)) <1. -
S(A,B) v |
2) S(A,B) :S(B,A). lii :[1,1],I:12 n
3) S(A,B) =[1,1], 1- “h'(A,B) = 2) o f f
ri = T t, =t .07 = 17
1,1- “h-(A,B) = 1. =12, .
1=1- %' (A,B) < =
Ppw(A,B) <1- "h.(A,B) =1, 3 7
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1 ri = T,

(ri rg) <rj,i,j=1,2, ,n

s k=1
, , R .
. 7 ﬁ = (r’:) nxn
4 ﬁ , A- ’F'Nb\ = (Ar:})an
S=R°R ) ’ ,riNj:[t?”,l- fr 1hihi =12,
5 QR H , n-
(Q°R) ° H =Q° (R° H) o
) = 1) . A =[1,1]A [0,1], A
mom, R = REORY,  Rr Sh Shnslo
Iqm2 ﬁ ma e i le ,ﬁmz 2) N :ij - rji ’ t?” = t?l' ’1- f?u =
1- 7, Alij =aTi.
Rm1+m2 Il - -
~ ~ 3) . R = (rij)nxn
8 R = (ri) nxn
1) . (t, t,) <¢t,,
i =[1,1]1,i=1,2, ,nm n
2) \\, ((1- ) (L- f7)) <1- f7.
ri = rj, tF” = '[?“ ,fF” = f?“ ; ﬁ — (I’.NJ) o
i,] 1,2, ,nm ,
3) n n
n (tr, 7)) < ((1- fs) (1- f7)).
? C R, - (tr, t,) <t,, A K .
) i A<t oarp =1, G rik
k=1
((1-f7) (- f5)) <1- f7, _ "o B B
K=t Al) [0,1], Gric arg) <ary = 1.
i,j=1,2, .n k=1 n
R : 1- f7, <A ary =0, (-
, [7] ’ k=1
fr) 1- f7)) <1- fi <A, Vk, (1-
6 R , RoF fr,  1-f5) <A, Vkark arg =0,
R R R
- " _ Grx arg) =0, Gk ATg) SAri.
9 R = (VINJ) nxn , t, <A <1- fFij , )\I”Tj =12. ,
rpo=[t,.1-fs1,0i,j=12, ,n, R = "
~ o ' 1- fr 1- f+)) <t <A,
()\rij)nxn R )\- y k=1 (( Ik) ( kj)) .
0,1- f7 <A; Gric arg) = 0. Gric arg) Sarg:
A= U2, 6, <A < 1- fr; (4) i K=t i k=t
1, t, >\, ) (7, 1) <A < ) ((1- fz) (1- 7)),
10[7] R = (r:ij)nxn = n = n
Gre arg) =1/2, Grk Arg) =ary.
: k=1 k=1
1) n
ri = 1,i =1,2, ,n, k=1 (t?ik t?ki) s tTij <)\’ A
Vi 0,11,i,j =1,2, ,n; n
BN < (t, t,) ., ot <A<
2) k=1
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1- f5, Gric arg) <ary, R = Grx arg) <ary =0,  Vkark arg =0,
k=1 k=1
G:r) oxn (1-f7) (1- f7) <A, A .
.N =1- fz = 3 ) < - fr
" _ oy % [0]) < 1- fr, =0, . (tr,  t5,) k:l((l fr,)
t, A=1, r =[1,1]. (1-f7)) =0. R
2) . Vi, kari =ary, M # , 7 ,
e, t, #t, 1-f; #1- f5, tr, < .
t, A = (t, +t,)/2, t, <A < t, Al =0 11 Ai(i=1,2, ,n
V2, ari = 1ark #rrw, . R = ,R:(riNj)an 2
(r’;)nxn ,ﬁ* = (r’i\jk)nxn ﬁ
n - - ~ AR = Gry)mn R A- , AR’
3) . Vi,j, . Grik arg) S<ary, i () i) ’
R {0,1/2,1} .o Ai A
=1, YW [0,1],t, =N, A = 1 A- AR . A
1 tr, = 1,1- f?ij =1, Ax Ax Aj , A Aj
. (t, ) <&, , ’
" Sepl : A =
((L- f7) (L- f7)) <1- fr. _
k=1 {A1,A2, ,An} ,G={G,&, ,Gn}
ap =12, W [01].f, <A <1 A ( )
- f7,. Gric arg) <12, (i Ar={ Gt (G) 1= T (G)]
~ k=1 _ _ k=1 |G G,j=1,2, ,n ‘ta, (G) Aj
)\I’Nkj) :9 1/ 2, Vkarik arg =0 d1, G ,fAJ(G) A,
A arg = 1/ 2. G ,T[Aj(G) - 1- tAj(G) _ fAj(G)
1 Vkari arg =0, W [0,1], A Gi ]
(1-fr,) (1- fs) <A, (- f,) « ~ R= (1) o,
k=1 ri = S(Ai,A)) =
- fr)) <A <1- fr . A DA )
¥ : ’ ) [1- Yh'(ALA),1- She(AA)T,
, (7, ) < (- f) (@@ ij=1,2, ,m
k=1 k=1
n h*(Ai,Aj) =
- f?kj)) =0, - (t?lk t?kl) < t?”. m;in{ul tAi(Gk) _ tAi(G‘) [P+
2 31, o oarn = V2, Vk Bl fa(G) - fa (G)|°+
£ Iatk atg =0, 1 ((1- f+) Y [T (G) - Tla (G |}
k=1,k#I *
n h™ (A A) =
(1- f7)) <1- f7, (t, ) <t. miix{O(| ta, (G) - ta (G |° +
k=1,k#1
k=1, tr, t, =t .t >t,, A Bl fa(G) - fa (G)|°+
= (&, +t,)/2, tr, SASt,, arn =ar = Y [T (G - Tia (G |}
AR ~ ) , l<p<+ ,
1,>\I’i| L] :1, (Al’ik )\I‘kj) :1>)\rij, DQ.BV P ©f
k=1 By [0,1] & +B +y = 1.
" " Sep2 R
, (, ). ((L- ep A
k=1 k=1 ( R CR,
f7,) (1- 7)) <1- f5,. R LB B . . . ’ B =
arp =0, YA [0,1],1- f5 <A, i "
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, R™ = () mn 4
, o= [, 1. fq i) =12, 5 A(j=1.2, |,
Step3 A, (4) 5) , 6 :
R- A- R = (G), (G), (@), (G),
665 ) e (&), (G). «C )
Step4 A- AR’ 11 : 1.
1
A1 A2 A3z As As
G [0.3,0.5] [0.6,0.7] [0.4,0.6] [0.2,0.6] [0.5,0.8]
G [0.6,0.9] [0.5,0.8] [0.8,0.9] [0.4,0.9] [0.3,0.4]
G [0.4,0.7] [0.6,0.9] [0.5,0.9] [0.9,1] [0.6,0.7]
Gy [0.8,0.9] [0.7,0.9] [0.6,0.8] [0.8,0.9] [0.7,0.9]
Gs [0.1,0.4] [0.3,0.4] [0.4,0.5] [0.2,0.5] [0.6,0.8]
Gs [0.5,0.6] [0.4,0.7] [0.3,0.8] [0.7,0.9] [0.5,0.7]
Stepl 1 2 fi ] 1- fs ti; , R’
( p=20 A- AR
:B =y =1/3) A :
[ [1.1] [0.78,0.92] [0.72,0.92] 1) A<071
[0.78,0.92] [1,1] [0.78,0.92] (11 1 1 1]
R =|[0.72,0.92] [0.78,0.92] [1,1] - 11 1 1 1
[0.64,1] [0.71,0.92] [0.67,0.86] AR =111 1 1 1.
1[0.63,0.92] [0.71,1] [0.59,0.92] 11 1 1 1
[0.64,1] [0.63,0.92] 11 1 1 1
[0.71,0.92] [0.71,1] 2) 0.7l <A £0.78
~[0.69,0.86] [0.59,0.92]| . 1 1 1 v2 12
[1,1] [0.63,0.92] 1 1 1 V2 12
[0.63,0.92] [1,1] AR™ =] 1 1 1 VU2 12.
Sep2 v2 12 v2 1 12
R = R°R= L2 v2 v2 v2 1l
[1,1] [0.78,0.92] [0.78,0.92] 3) 0.78 <A £0.92
[0.78,0.92] [1,1] [0.78,0.92] 1 v2 v2 v2 v
[0.78,0.92] [0.78,0.92] (1,11 - 2 1 12 U2 U2
[0.71,1]  [0.71,0.92] [0.71,0.92] AR =|V2 v2 1 w2 12.
[[0.71,0.92] [0.71,1]  [0.71,0.92] Y2 V2 U2 1 U2
[0.71,1]  [0.71,0.92]] Ly2 2 v2 w2 1l
[0.71,0.92] [0.71,1] 4 0.92<A<1 |
~[0.71,0.92] [0.71,0.92] . [ 1 0O 0 12 O]
[1,1] [0.71,0.92] 0 1 0 0 12
[0.71,0.92] [1,1] \R"=| 0 0 1 0 O
R # R, R : 2 0 0 1 O
R=FR°R=FR. F L0 12 0 0 1.
: Sep4 AR’ 11,
Sep3 A 1) 0<A <071 |, Ai(j=1,2, .5

ﬁ* = ﬁz = (r’i\;)SXS rT; = [tTijk 1 - 1 v { AL, A2 Az As, As)
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2) 0.71<A <£0.78 , A(j=1,2,
5) 3 . {A1,Az2,As} { A4} {As};
3 0.78<A <1 A(j=1,2, .5

5 , {Ai} { A} {As} { A} {As}.
. ( )
A
A , [71, :
5
Atanassov!”’ ,
A- ,
A- ,
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