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Abstract

In this paper, we defined the cut-sets of intuitionistic fuzzy seit in two forms, and
gave its main properties.
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1.preparation
Let a set X be fixed and the symbol I denote [0,1], P(X) and F(X) denote the power
set and the fuzzy power set respectively.

Va, € I,t €T, we define v a, = sup{a, :teT},t/\Ta, =inf{a, it eT}.

Let L={(a, b)|a+b$1, a, bel}, Y(a, b)€L, teT. We define the operations on L as
follows:

t\e/T(a"bt) = (t\e/Tat’t:\Tbt )’té\T(at’bt) = (t/e\Ta"tZTb‘)
(at’bt),=(bt’at)
For any (a,, b)elL, i=1, 2, we define the relations as follows:
(a,b)=(a,b,) > a,=a, &b =by;
(a,,b)<(a,,b,) = a,<a, &b 2b,;
(a;,b)) <(a,,b,) & (a,,b) < (a,,b,) & (a,,b,) #(a,,b,);

It is easy to prove that:
Theorem 1.1 Let o, o€, teT, then

aA(t\e/Ta,)=t\E/T(a/\a,); av(t:\Ta,)=t:\T(ava,)

Theorem 1.2 The system (L, <, v, A) is a complete lattice with the order-

reversing involution “’ . And it has maximal element 1 =(1, 0) and minimal element

0=(0, 1).

Definition 1.1 An intuitionistic fuzzy set (IFS for short) A in X is an object
having the form |

A={<nu@v,@>xexy

|
where the functions y,:.X—I and v,:X—1 denote the degree of mdmbership and degree



of nonmembership of the element xeX to set A, which is a fuzzy subset of X,
respectively, and for every x eX:

i
1

0y, (x)+v, (x)<1 |

Obviously, every fuzzy set has the form {< x, u4(x),1 - p4(x) b |x € X}.

For given IFSs 4, B and 4, (teT), the following relations and opgrations are valid:
AcBo u(x), Spuy(x)&v, (x) 2vy(x),Vxe X;
A=BS Ac B& B 4

A= {< %V, (), p(x) . >| x € X};
N4 ={<x, NHy, (x), va'(x)>|xeX}

teT

tg 4, ={<x, g (x)’t:\TVA' (x) > x e X}

2.Cut-sets of IFS

Definition 2.1 Let 4 be an IFS on X, (a, f)eL. We define
(1) Supper cut-sets of 4:

o p =X X, 11, (D)2 &V, (D)< B}
Aupy =X XX, 1,(x) > &v,(x) < B}
(2) Lower cut-sets of 4:
ACP) ={x|xe X, u,(x)<a&v, (x)2 B}
A@P ={x|xEX,/1A(x)<a&VA(x)>'B}

The cut-sets of IFS above have the following properties
Property 1 Properties of the supper cut-sets.

(1) (4U B)(q,p) 2 4(a, ) U B(a, p)> (AU B)(a, ). 2 4(a, p) U P(a p)-
(ANB)(a,p) = 4a,p) N B(a,p)> (AN B)a,p). = 4a,p)- ?(a,ﬁ)--

(2)(al’ﬂ1)<(a2’ﬂ2)$A(anﬁn) QA(az’ﬂz)’A(auﬂx)' QA(az’éz)"
(3)(U 4 )(aﬂ)D U A'@.p)s (U A g, p) 2 U A(aﬂ),i
At = ﬂ A (N 4 .c ﬂ A, p) |
(tQT Ya.p) teT @h) (teT Ya.p) C:teT @h)

(4) (A’)(a,ﬂ) c (A(ﬂ,a)-),’ ((a’ ﬂ) # (Osl))a
(A a gy < gy (@ B) #(1L0)

(5) A';/T(anﬂt) = tg A(at ’ﬂt)’A';\r(anﬂz)' =2 tg A(a‘,ﬂ,)

Property 2 Properties of the lower cut-sets.




(1) (AU BY@BB) = 4@B) (\ B@B) (41 BY@BY = 4@B) [y p@B)
(AﬂB)(a’ﬂ) - g@h) UB(G»B)’ (AﬂB)(a’ﬂ)' = A@B) ) pla.f)

(2) (al’ﬂl) < (azaﬂz) = A(ahﬂn A(az 1) A(“l B) A(az By

B U A =N 452, (U 4) P < N 47,

tel teT

(ﬂ At)(a,ﬂ) > UA,(aﬂ),(ﬂ At)(a,ﬂ) — UA,(aﬂ)
teT tel tel teT

@) ()P 24Py (@ B) =(L0)),
()P 24Py (. B =(0))

By)

( ‘1: t) .
(5) AtT — n A(anﬂt), AtQT(a Po) c n A(‘lnﬂr)

teT tel

In [2], K.Atanassov defined the following operators over a ﬂixed IFS A4, where
(@.B)el: |

Pa’ﬂ(A)={<x,av,uA(x),ﬂ/\vA(x)>|xeX}§
0,5 (A) = (<X, A 1,(x), By v, (x) > x € X}
Especially, if 4 is a subset of X, we have
Paﬁ(A)=’{<x,a:,,B>|xeX}, xg A
{<x,1,0>xeX}, xed

{<x,a,f>xe X}, xe4d
Qa,ﬂ(A)=
{<x0l>xeX}, x¢Ad

From above, we can get the following decompositions of IFS
Theorem 2.1 Let 4 be an IFS on X, then

(1) A = (a,ESJ)eL Qa,ﬂ (‘A(a,ﬁ) )5
@ A= 1) ©puA")Y
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