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Abstract

In this paper, we find some properties of intuitionistic fuzzy numbers and scribe the

properties of intuitionistic fuzzy sets in R,

1. Introduction

In 1979, Mizumoto and Tanaka discussed the
four arithmetic operation of fuzzy numbers in R
which are defined by the extension principle and
investigated the algebraic structures and the
ordering of fuzzy numbers, In 1986, Atanassov
[2] defined intuitio -nistic fuzzy set with the
membership and the non-membership functions., In
2000, Liu and Shi [1] defined the cut-sets of
intuitionistic
fuzzy sets, and then, the decompositions of

intuitionistic fuzzy set are established.

In this paper, we find some properties of
intuitionistic fuzzy numbers and describe the

properties of intuitionistic fuzzy sets in R,

«

2. The definition and properties of

1) This paper was supported by Dong-4 University

Research Fund, in 2004,

intuitionistic fuzzy sets

We denote intuitionistic fuzzy sets in X by
IFS(X). '

In the class of intuitionistic fuzzy sets, the
following relations for the membership and the
non-membership functions [1],[2],[3],[4], [5].
(1) Ac B <

pa(z)<pp(z) and vy (x)>vp(x), x € X.
(2) A=B < AC B and B< A.
(3) A ={< zuy(z),us(z) >z e X}
(4) ANB = {< 7, p,(z) App(z),
vi(r)Vg(z) >z € X).
(5) AUB = {< x,p4() V up(2),
vy(z) Avg(z) >:z € X}

are defined, vhere a” b= minia, b} and

And for an intuitionistic fuzzy set

A=< o) (r) >z X if uy(z)=0,
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then v,(z) =1 and if py(z) =1, then
vy(z) =0.

For A, € IFS(X),t € T, we define the
operations -
(1) NiepAr=<1z, Ae ha, (T),
Vierva(z) >z X
(2) Uierdi=<1, V¢ i (T),
Niep(z) >z X -

Throughout this paper, let /= [0,1], R be the

set of all real numbers.
<I>={<eb>a+bg],a,b € I}
<I>=<I>-{<0,1>}

Definition 2.1 ({1]). For any
<a,b>e<I>, te T we define operations

on < I> as follows.

Definition 2.2 ([1]). For any _
<a,b>e<I> i=1,2, we define relations as

follows,
<o by >=<ay,by > —a;=ay b = b,
<aphy> < <apby> oa<a; by=b,,
< h><<gbh>—<ah><<ab><qh>=<abh>.
<o b >#E<ayby>

Theorem 2.1([1]). Let a, a, €< I>, te T.
Then aA (Ve 104) = Ve rlanay),
aV (Ae10) = A T(avat).

Definition 2.3([1]). For ,
A e IFS(X), < MM\ >e<I>, we call

A4</\,_,\_,> =iz e X: Ban =, Vam S Ao -

A-<:f AA > = ’{T € X: M5 > )‘l.r Vage )‘_’:

cut-set and strong cut-set of $A$, respectively.

Definition 2.4([1]). Let A e IFS(X),
<A A >E<TI>, Ve define the operation

Theorem 2.2 ([1]). 1f A, B € IFS(X), < A, ), >,
<A3,>\4>e<f>, then

(1) <> <N > —

| | <A > cAS<A N> - A,
(2) AC B><A A > -AC<A,\> - B

Theorem 2.3 ([1]). (Decomposition Theorem) Let
A e IFS(X), then

(1) A= U<,\l,,\1>e<1> < A1: )‘2 > . A</\u/\z>'

(2) A= U<Al,,\z>e<1> <Ap A > - A<,\,,/\2> .

3. Intuitionistic fuzzy numbers and

their extended operations

Definition 3.1 ([1]). Let A € IFS(X), we call
A a intuitionistic normal fuzzy set, if there

exists 7y € X, such that () = 1.

Definition 3.2 ([1]). Let A € IFS(X), A is
called an intuitionistic convex fuzzy. set on 8,

if Aoy 5> 1is an ordinary convex set for any

<AL Ags €< I>.

Theorem 3.1 ([1]). Let A € IFS(X), then 4 is

an :intuitioﬁiétic corive){ fdzzy set if and only

if the following conditions hold:
pa (b 4+ (1= k) ) Zminip, (), g (7)),
vylhn + (1 —k)z ) < maxivy () v n )i

where 7,7, € X o] k € I

Definition 3.3 ([1]). Let A € IFS(R). A is
called an intuitionistic fuzzy number (IFN for

short) on $R$, if 4 is normal and Ay a> s a

356¢



losed bounded interval for arbitary
A A >e< >,

Let IFN(R) denote the set of all intuitionis

tic fuzzy numbers on R,

kfinition 3.4 ([1]). Let A € IFN(R).

1) For any z€ A_y,-, A is called positive

FN if z>0.
2) For any z€ A ;.. A is called negative
FN if z<0.

&) For any z€ Ay, A is called zero IFN
t =0,

kfinition 3.5 ([1]). Let % be a binary
reration on §, A,B € IFN(R), we define the
xtended operations as follows

15 B = Vs < 2 g (2) A pp(y).

va(z)Vgly) >: 2 € R

= ’< 2, \'/::"a”* !;(I‘LA (‘1’) /\‘ﬂl?(y))'
-’/\‘z:.y:x y(l/A (.J;) vV l’g(il/)\)

specially, we call

>z € Ri

1BB= V.o ylo (ma(z) Apaly)),
(va(z)Vrp(y)) >: 2 € R},
19B= V., {2 (ra(z) Aus(y)),
(va(z)Vp(y)) >: 2 € R},
1B = V._,. 2 (pa(2) Apup(y)),
(va(z)Vrp(y)) >: 2 € R},
L@B= V._,fz (naz) Ausy)),
(va(z)Vup(y)) >: 2 € R,
IVB=V.__, iz (ns(z) Aug(y)),
(va(z)Vrp(y)) >: 2 € Rj,

INB= V::.r/\y{z7 (IJ’A (z)/\ﬂB(y))z
(va(z)Vuply)) >: z € R,

xtended addition, extended subtraction,
xtended multiplication, extended division,
stended maximum and extended minimum,

espectively.
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4. The algebraic properties of

intuitionistic fuzzy numbers

Theorem 4.1 ([1]1). Let A,B € IFN(R), then
ADB, ASB,AQB, AV B,AAB are all normal.
Especially, A B is normal whenever B is a

positive IFN or a negative IFN,

Theorem 4.2 ([1]). If A, B € IFN(R), then
A,+B,A,xB, A,VB, A,AB, are closed

bounded ‘interval for any o e < >, .

Theorem 4.3 ([1]). If A,B € IFN(R), then
ADPB AGB, ARB, AV B, AANB € IFN(R) dnd
A@B € IFN(R) vhenever B is a positive IFN

or a negative TFN,

Theorem 4.4 ([1]). If A,B,C € IFN(R), then
A®B=BDA, AQB= BRA.
Theorem 4.5 ([1]). If A,B,C € IFN(R);'thén

(A®B)®C=
(ARB)®C= A%

- Ag (BEC),
(BRC).

Theorem 4.6. Any A, B, C € IFN(R) are shown

not to satisfy the distributive law.

Let IFN,(R) denote the set of all IFN(R{)»
A,

with positive T

Theorem 4.7. The following distributive law is

satisfied for A, B,C € IFN,(R).
AR (BEC) = (ARB)& (A% C).
Theoren 4.8. For any A € IFN(R), there exists

the following identity.
AP0 =A, AR1=A

vhere 0 and 1 are ordinary number,
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Theoren 4.9. For A € IFN(R), there exist no

inverse under @, ®.

Definition 4.2. The algebraic system

R=< R;+, - > is called a commutative

semiring with unity if it satisfies (1)~ (5).

(1) a,b € R—a+ b, a-be R

(2) (a+b)+c=a+(b+c),
(a-b)-c=a-(b-c)

(3) a+b=b+a,a-b=b-a

(4) a- (b+c)=(a-b)+(a-c)

(5) There exists a zero 0 and a unity 1 such

that a+0=4a, a-1=a.

Theorem 4.10. < IFN,(R),®, ® > have the

structure of commutative semiring.
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