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Abstract: In this paper, we present a new concept of fuzzy cut sets that is called fuzzy
lower cut sets, several properties of them are discussed.
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1. Introduction

When we want to exhibit an element x e X that typically belong to a fuzzy
set A ,we may demand its membership value to be greater than some

threshold « €]0,1] .The set of such eclements is the a—cut 4, of 4, A4,

= {x € X, u,(x) 2 a}. One also defines the stronga ~cut, 4, = {x e X, u,(x) > }.
Radecki (1977) has defined level fuzzy sets of a fuzzy set A as the

fuzzy set A as the fuzzy sets Aa.,a €]0,1], such that

A, ={(r, (X)), x € 4,}.

In this paper ,we propose a new fuzzy cuts which has a remarkable
property and it is called fuuzy lower cut sets.

2. Notions

In this section, some basic definitions of fuzzy sets and their
operations will be described.

Definition 1. Let A be a fuzzy set, for any A€[0,],we define

A ={x|0< u,(x)<a} (1)
A ={x|0<p,(x)<a} 2
Aupy=4 — 45 =4, N4, (3)

where (1) (2). (3) are called o —lower cut sets . « —strong lower cut sets . interval
cut sets, respectively.

As illustrated in Figures 1.
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describe 4, ;.

Example 1 Let A=)/ +o0754 05/ +92% + %/ e have

Aiz{a,b,c,d,e}zX, A ={c,d}, A~ ={c,d}
Aiz{bac’d}’ AE_TS:{c’d}a A6=¢
A{OAZ,O.S] = {ba ¢, d} ’ A[O.z,l] = {a’ b’ ¢, d} .

Example 2 Let 4 be a fuzzy set with Trapezoidal distribution function, if its
membership function u 4(X):R—>[0]1] is

[ 0x<a-a,,0ra, +a<x
a,+x-a

-4, <x<a-aq,
a, - q

La-a <x<a+aq
a,-x+a
a, -q

Hy(x) =2

at+ta <x<a+a,

\
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Fig 2 show the graph of the set 4. 5)0f such an fuzzy set .Then

Ahopy =(xlas B < gy r g < 2TETE gy

a,-aq, a, ~q
3.Properties of the fuzzy lower cut sets

Propsition 3.1. Let 4 be a fuzzy set, then for any a, B,y €[0,1], we have
D fa<y<p,then 4,,c4,, and 4,,c Ay

2) if a<y<}f,then Aoy = Ay U4, 4.
Proof.  Follows easily by applying definition 1.
Remark 1. For any a, 8 €[0,1],the following Eq.(4) holds

~ A = (4~ Ay) - (4 - A,) =4, - 4,. @)
Propsition 3.2 Let 4, B are fuzzy sets, for any a €[0,1], we have the following
properties hold:
3) (4UB);=4.NB; &)
4) (ANB); =4.UB.. (6)

Proof.  3) Since Vue(AUB). & p @) <@ o p1,(u)v u(u)<a
Spm)<a and py(w)<a
<:>ueA; ' and ue B
oueA;ﬂB;.

hence, Eq.(5) is right. In a similar, we can easily verify that (6) hoids.

Proposition 3.3 Let T be a index set , VA €[0,1], then the following relations hold:

5) UAY W, )
6) (A, A ®)

7) (n A®); c N AL, ®)

teT

G



oy ~

8) (N 4“); c N4V, (10)
teT teT
9) trlAZ CA_ (1)
10) (4°), =4. - (12)

Proof. 5)Forany u e (‘,EFJA'))/1 = Hy o W<i= v po@<i

| >V el pp@)siueNAP.
teT

That is 5) holds. Similar, we can easily verily that 6) holds.
7) Vue(N4AY); & A Ay a3y, stp ., W) <A
T €

:ueﬂAf{‘.

teT

Hence, 7) is proven. In a similar way, using the definition 1,we can see that the
relations 8) and 9) also hold for any A.

Finally, since Vu e (4°), Su2ziol-u@=i

S puu)<l-Aoued—.
Therefore, 10) is proven.

Remarks: (D VA el0,1], 4; C 4;,
@/‘{‘STIDAI gA’—T,Az CA;]r

® 4,=4,
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