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1. INTRODUCTION

Zadeh introduced the notion of the a curof fuzzy set (FS) and decomposition theorems
[7].[8].[11]. The concept of intuitionistic fuzzy sets (IFS) was introduced by K.T. Atanassov
[1] as a generalization of the notion of a fuzzy set. Starting from the decomposition
theoremsfrom Intuitionistic fuzzy sets described in [7],[8],[11], | will try to develop this
theoryby showing that IFS not forming acomplete system of events. similar to the classical
theory of probabilities.

2.PRELIMINARIES
Definition 1.[11]Let X the non- empty set. A fuzzy subsetA of X is

A:{(x,yA(x))|XG X} (1)
Definition 2.[1]An intuitionistic fuzzy set (IFS) A in X is given by
A:{(x,yA(x),vA(x))|x e X}(Z)
where i, : X —[0,1]is called the membership function, x, (x)is calleddegree of

membership, v, : X —[0,1]is called non-membership,v, (x) is called degree of non-
membership, with the condition
0< s, (X)+v,(X)<1, VxeX(3)

Definition 3.[11]In the case of fuzzy set theory a a-cutor a setof levela, a. € [0.1],0f fuzzy
set Ais:
{Xe X|un(X)za if O<a£l}
[A] = _ (4)
{XE X‘yA(x)>0} if a=0

and
{XeX‘luA(X)>a if O<a£1}
(Al = | ©)
{XEX‘IUA(X)>O} if a=0

is called strong a-cut as the IFSA.
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Theorem 1. [7] First Decomposition Theorem of FS. For any fuzzy sets A,
a= |
ccef0,1]

Theorem 2. [7] Second Decomposition Theorem of FS. For any fuzzy sets A,
a= ] M.
xe[0,1]

3.(a,p) -CUT AS THE INTUITIONISTIC FUZZY SETS
In the case of IFS we have:
Definition 4.[3]We consider o, € [0.1] then, for any IFS set A

. {xe X|up(X) 2 a,v, (X) < B,0< 1, () +v, (x) <1 if O<a,p<1

[A]*" = (6)

{XEX‘/JA(X)>0,VA(X)<0,0S,UA(X)-H/A(X)S].} if a=0,3=0

is called (o) -cut as the IFSA.

) {XEX‘IUA(X)>0£,VA(X)<ﬂ,0SyA(X)-l-VA(X)Sl} if O0<a,p<1

[A]"*"= (7)

Xe X |up(X)>0,v,(X)<0,0< p, (X)+v,(X)<1p if a=0,4=0
(x)>0,v,(x) (x)+va ()

is called strong (o,3) -cut as the IFSA.
Definition 5.[6] For a,B€[0.1] with a4+ £ <1, through[A4];.ey and [A]liregwe

understand
(a,p) ifxe[A]“”
Aliagy = 8
ey {(0,1) if x ¢ [A]“” ®)
Respectively
(a, ) ifxe[A]“”
A Haf) = 9
Alsam {(0,1) if x e [A]“" ©)

Definition 6.[3]Given two IFSs A and B over an universe of discourse X, one can define
the following relations:

A cBiffyx € X, 1, (X)< g (x)andv, (x) = vg ()

A=BiffAcBandBc A
as well as the following operations [1]:

A={(xva(X), a (X))[x € X}
ANB ={(X,ﬂms (X),Vans (X))|x € X} , where
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Vaos =Min{v, (x),vg (x)}

Theorem 3.[3]Let A and B two IFS and one a,p, y, € [0.1]. Then following are true:
1) [A]+(“ ,B) [A](a )
2) Ifa<y and B <& then [A]") < [A]“P
3) [AuU B](a B) — [A](a By [B](“ B)U [Dag ](a By [De, ](G,B)
4) [Aﬁ B](aﬁ) [A](QB)H[B] o.,p)
5) [AuU B]+(0t B) — [A]+(“ By [B]+(a .8)
6) [Aﬁ BT P = [A]+(a B~ [B]+((X .B)
1) AT £ (AT )

Where

[Dap ]“P= De X (%) 2 v (x) € B0 () + v (% ) 1} if 0<a,p<1
[x€ Xt (X) > 0,v (x) > 0,0 < g1, (X)+vy (x) <1} if  @=0,4=0

Do [P = {XeX‘uB(x)Za,vA(x)g,B,OSyB(x)+vA(x)£1} if O<a,p<1

{Xe X‘,uB(X)>O,VA(X)>0,OS,uB(X)+vA(X)Sl} if a=0,4=0

Theorem 4.[3] Let A and B two IFS and one a, B, v, 6 [0.1]. Then:
1) A c B ifand only if [A]*P < [B]“P

2) A c B ifandonlyif [A]"“P < [B]"P

3) A =B ifandonly if [A]“P = [B]*P

4. THE DECOMPOSITION THEOREMS OF INTUITIONISTIC FUZZY SETS

Theorem 5. [6] First Decomposition Theorem of IFS. Let X the non- empty set. For any

intuitionistic fuzzy subsetA in X,

A= U [Al e

o e[0.1]
Where udenotes union given in Definition 8 and[4], g,given inDefinition.

Theorem 6. [6] Second Decomposition Theorem of IFS. Let X the non- empty set. For

any intuitionistic fuzzy subsetA in X,
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A= U [Al+tam

=B £[01]
Where udenotes union given in Definition 8 and[4], g;given inDefinition .
Theorem 7.Let X the non- empty set, o, €[0.1] with & + £ < 1. For any intuitionistic

fuzzy subsetA in X, [4],g;not form a complete system of events of A.
Proof: The fact thatd = U g c[g,1;[4] 1oz 1S demonstrated by [6]..Still need to show that
[‘q](m,ﬁ’} n [A]l:y,ﬁjl 0,V (ﬂ,ﬁj # [Trr 5:]: oc,ﬁ,y,ﬁ £ [0,1],(2! +JB =ly+ 6=1 (10)

If the absurd relationship were true,
then3 (&, 8) # (v.8), . 5. v.6 €[01]a+f =1L y+5=1] so

that[.ﬁl],m..;} n [ﬂ].:%,sj = E' But[ﬂ] (B n [ﬂ]l:y_,.sj

- {(X Ay tal iy (K Via 8 (X))|X =X } -
{(x, min {'U[A](a,ﬁ) (x), Hiny,., (x)} : max{v[A](am (X)’V[A](M) (x)})|x e X } # .
Example 1.Letx = {a, b,c,d,e, f Jand

A ={(a,02,0.4),(b,0.8,0.2), (¢, 0.6,0.3), (d, 0.4,0.5), (e, 0,1), (f,1,0)}.Let us denote A for

Convenie%?g,%l) N (0.8,0.2) . (0.6,0.3) N (0.1) N (0.1) N (1,0)
a b c d e f
(0.2,0.4) N (0.8,0.2) . (0.6,0.3) N (0,1) . (0.1) N (1,0)
a b c d e f
(0.2,0.4) N (0.2,0.4) N (0.2,0.4) N (0,1) N (0,1) N (0.2,0.4)

a b c d e f o

A:( . Then

[A]©204 = . And, by Definition 6

[“1] (0.2.04) —
Similarly
(01), (0802) (01) (01) (01) (0802)
a b c d e f
(0,1) N (0.6, 0.3) N (0.6, 0.3) N (0,1) N (0,1) N (0.6, 0.3)
b c d e f

[“1] (02,0.2) =

["1] (0603 —
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(01) , (04,05) (04,05) (04,05) (0) (04,05)
b c d e f

(0) (01 (01, (01 (01 (01)

a i b " c i d i e " f

[A] 10y = (Oél) + (Ot’)l) + (0(’:1) n (Oél) + (0(;1) 4 (Lfo) .

Observe that[A] o gy N [Al¢, 5 # @,V (a.8) # (v, 8)

["1] (04,05 —

[ﬂ] o1y =

Theorem 8.Let X the non- empty set, o, €[0.1] with & + £ < 1. For any intuitionistic
fuzzy subsetA in X, [A];(4 g not form a complete system of events of A.

Proof of Theorem 8areexactly similar to those of Theorem 7. Only difference is instead of
inequality here we will have > inequality.

5. CONCLUSIONS

Starting from the definition of a complete system of events in probability theoryl tried
to show thatset of parts of(a, B)- cuts and strong (a, B)- cutsdoes not form a complete system
of events.
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