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Abstract

In this paper we have shown comparison between classical set and fuzzy set. Also we have discussed
some basic definitions and properties related to fuzzy set that is used in this paper. Then we collected
three theorems by reviewing some papers, which were unproved there and we proved these theorems.
We have reviewed some research papers with proper references to do our work.
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1. Introduction

A well defined collection of objects or elements x out of some universe X, is termed as set A if and only if an
element x shows this property that either it belongs to the set A and we can symbolically write x € A, or it is
excluded, and we write x & A. This conception can be described by using a characteristic function 14 , which is a
mapping of the form

1:X - {0,1}

0;if x¢ A

where, 14(x) = {1'ifx cA

Against this background, fuzzy sets can be introduced as a generalization of conventional sets by allowing elements
of a universe not only to entirely belong or not to belong to a specific set, but also to belong to the set to a certain
grade. For the description of fuzzy sets, the characteristic function 14 of a crisp set A can be generalized to a
membership function p, for a fuzzy set [01] A, which is a mapping of the form

g X = [0,1]

represents a fuzzy measure from a set-theoretical point of view. In general, a fuzzy set A can thus be expressed by
a set of pairs consisting of the elements x of a universe X and a certain grade of pre-assumed membership g4 (x)
of the form

A= {(xhuA(x))lx € X,‘UA(X') € [011]}

Thus, a fuzzy set A in X is characterized by its membership function

Ha:X > [0,1]
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and w4 (x) is interpreted as the degree of membership of element x in fuzzy set A foreach x € X.

2. Some Basic Definitions and Operations

2.1. Definition [01]: Suppose f, g € I* are fuzzy sets. Then the standard compliment of f is another fuzzy set
f:X — I; defined by,

f(x)=1-f(x)Vx € X.

2.2. Definition [01]: Suppose f,g € I* are two fuzzy sets. Then the standard union of fand g isalsoa
fuzzy setin IX denoted by f U g and is defined by,

(f U g)(x) = max{f (x),g(x)} = f(x) v g(x); Vx € X.

2.3. Definition [01]: Suppose f,g € I¥ are two fuzzy sets. Then the standard intersection of f and g is also a
fuzzy setin I* denoted by f N g and is defined by,

(f N g)(x) = min{f (x), g(x)} = f(x) A g(x); Vx € X.

2.4. Definition [01]: Suppose f,g € 1¥ are fuzzy sets. Then we say that “f is a subset of g” denoted by “ f C
g’ iff f(x) <g(x),vx €X.

2.5. Definition [05]: Let X and Y be sets, and let f: X — Y be a function. For a fuzzy set p in X, the image of u
under f is the fuzzy set f(w) inY defined, for y € Y, by the rule

sup{u(z):z € 1O} if f71(y) = 0
0 if f71) = 0.

2.6. Definition [05]: Let X and Y be sets, and let f: X — Y be a function. For a fuzzy set v in Y, the inverse image
of v under f is the fuzzy set f ~1(v) in X by the rule

OORY

F1W)(x) = v(f(x)) for x € X.
(ie, f71(v) =vof)

3. Some Basic Theorems

3.1. Theorem [05]: For fuzzy sets u, uq, 4y and vin X:

D vnuUp)=@np)U@nuy)

(i) vu@uNu)=@uUuu)n@Uu)
(i) 1-(mUu)=>0-—pup)nd—py)
(iv) 1-(unu)=>0-u)Vd-—uw).

Proof:
(i Vx€X,;
(v (uy Upp))() = v(x) A (g U pp)(x)

=v() Ay () V pz ()}
= (vO) A () V (v(x) A iz (%))
= (N u) )V (v N ) ()
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=((vnu) U nu))x)

SvN (U Upp) =@np) U @)

i) (U nu))) = vV (N ) (x)
=v(0) V {1 () A iz ()}
= (v V@) A (vE) V(%))
= (U ) )) A ((v U ) ()
=((vum) N Up))x).

2VU (U Np) = U ) N U ).

Qi) (1= (G Vp)) ) =100 = (g U pa) (x)

= 1=V {u (), p2(x)}

=A 1= {p1 (), 12 (x)})

[By De Morgan’s law]
=(1-=m ) A (1 - 1 ()
=1 =p)) A= p)x)

=((1-—p)n (1 —p))x)

Sl=(m V) =00 —pu)n A - u).

V) (1= Np)) () = 1(x) = (g N pz) ()

= 1A (1 (), 12 (%))
=V (1 — (1 (), 1z (x))) [By De Morgan’s law]
=(1-mE))V(1- )
=1 =p)) VA —p)x)
= (1= p) U1 —p))x)

Sl=(nuw)=>0-pu) VA —w).

3.2. Theorem: For fuzzy sets w; (i € I):
() vN (Uier #) = Uier(v 0 ),
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(ii)

(iii)

(iv)
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(i) v U (Nier i) = Nigt(v N ),
(iii) 1= Uierti = Nier(1 — ),

(iv) 1= Nier i = Uier (1 — ).

(N Uier ) (x) =A {v(x), Ujer i ()}
= Uies(v(0) A i ()
= Uier(v N ;) ()

~ v N (Uier ) = Uigr(v N )

(WU (Nigr 1)) () =V {v (), Nigr i ()}
= Nier(v(x) V 1 (%))
= Nier(v U ;) (x)

= v U (Nier i) = Nier(v U ).
(1= Uier ) (x) = 1= User i (%)
= Nier(1 — p)(x)

o 1= Uierti = Nigr(1 — ).

(I = Nigru)(x) =1 = Nyer i (x)
= Uier(1 — 1) (x)

w1 = Mgty = Uier (1 — ).
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3.3. Theorem [06] [07]: Let f be a function from X to Y. If « and ;, i € I, are fuzzy sets in X and if § and
,Bj,j € I, are fuzzy sets in Y, then the following relations are valid:

()
(i)
(iii)
(iv)
v)
(vi)

Proof: These results are all consequences of the definition of f(a) and £~ (B).

(i)

(i)

F(F71(B)) = Bwhen fisonto Y.
f(ha) €n flay).

) =n B
fUa) =U f(a)).

fHUB) =uf1(BY.
FE'B®na) = pnf(a).

FUB)0) =V BE): f(x) =y}
=V{B(f(0)):f(x) = y} = B»)
= f(fHB) =B
fF(Na)@) = Vi n; {a;(): f(x) = ¥}
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<0 Vo {a(x0): f(x) =y}
=nfla) ).

~fnha) &0 f(ap).
Giy U L)) ={nBi(f(x)):x € X}

=n{Bi(f(x)):x € X}
=nfH(BI)

SfTHNB) =nfTHB).

(V) FUGO) =V, U; (@ 00:f () = ¥}
= UV, (e (0 f00) = 1)
= U f(@)).
S fUa) =U f(a).

(v) FHUB) () ={UBi(f(x)):x € X}
= U{B(f(0): x € X}
=uf1B)X)

S fTHUB) = U FHBY.

V) FEB N =VIFTHB) na)(): f(x) = ¥}
=V {B(f(0) na(): f(x) =y}
=B AV {a(0): f(x) =y}
= (BN f(@)G).

SfETTB Nna) = Bnf(a).

Conclusion

Since its inception in 1965, as a generalization of classical set theory, fuzzy set has been applied to many
mathematical areas such as algebra, graph theory, control theory, analysis, and operations research, topology and so
on. In addition, it has been applied in practice in various disciplines such as control, data processing, engineering,
management, stock market, medicine and so on.
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