A Note On Fuzzy Topological Maps
A. K. Chaudhuri and F. Das
Depertment of Mathematics
Visva-Bharati University
Santiniketan,West Bengal
INDIA
Abstract: ‘The notion of a fuzzy topological map is
introeduced and it is shown that the necessity part of the fuzzy

version of Theorem2.1[2] is not true.

Let X be a set and I=[0,11].

Unles otherwise mentioned as regards fuzzy notions and
notations we follow Ming and Ming[31].

Let X= {x‘,xz,....,xh} and a, el for i=1,2,...n. By
(a‘,az,..an) we shall mean the fuzzy subset A of X such that Alx)
= ag.

Let (X, T) and (Y,T/) be two fuzzy topological spaces.

Let ® be the family of all fuzzy points {xP D€ I-{0F,x
€X} in X. We define two relations _(ré_l and = in® by

Xp fy iff ¥ 0eT, v, €0 ===» x_e0.

¥ v P

®oZy iff ¥y DeT, Ly and y‘V _\ﬁxp .
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The reletion ? is an equivalence reletion in® . <the
equivalence class containing the fuzzy point xPezﬁ, will be
denoted by (xp). ThenV¥D €T, 0 = U (xx).

b4 P Y 1 I eo P

The set of all fuzzy continuous maps of (X,T) inta (Y,T)

is denoted by C(X,Y;T,T/).
{
Theorem 1: \f feC(X,Y;T,T) and VKF-‘YCVUB’KP Y XV ===,af(:<P)

_________ T

Proof: Let x, & and let De T/
T

_____ Ty
Since f€ C(X,Y;T, T, flde T.

i Xp S Yo s - ===> x,€ f'(0).
Since p \:._ Y‘V‘ xve £~ 0) ‘<P€

So f(nv)é 0 === f(xP)E 0.



Therefore f(xp) Q*f(yq)'

Corollary:si.l: ¥ € C(X,Y;T,T ), Xp % Y === flxp) =, flyg).

Definition 1.2: f,g € C(X,Y:T,T/) are said to be fuzzy
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topologically equivalent written as f = g 1ff fixp) =,glxp ) ¥XpeT,

,T')
Theorem 1.3: ¥ f,g¢€ C(X,Y:T,T’),f(= g iff f 90y = g
____________ T7')
¥Yoe T

¢
¥ g”'(0). Then there exist xFeﬁ3 such that xpé€ £f1(0) but KF¢g

Froof: Let f—:'ﬁ and let there be D€-T'such that fYO)
_____ LT
g-Y0) or xp€ g HO) but xp¢ FHD).

That is, f(xp)e O but g(xp)f 0 or g(xF)G 0 but f(xF)¢ 0.

So f(xF) ﬁ.g(x?), a contradiction.

Therefore f-H(0) = g {(0).

Conversely let f~1(0) = g~-i(0).

If possible let fCi{F' Then there exists a xfelg such

sl

that f(xF) ﬁ,g(xp).

Therefore there exists a D(ETlsuch that fixp)€ 0 but g(xﬂ
40 or g(xp)€ 0 but fixp)d 0.

That is, xFef"(D) but xpé¢ gi(0) or xp€ g (0 but xF¢ -1(0)

Se fI(0) # g-0O), a cotradiction.

Hence f = g holds.
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Definition 1.4: A map F : T-——>T is said to be a fuzzy

topological map if it satisfies the following conditions:

(1)  F(Oy) Ox » Flly) = 1x «

.. /
(ii) F(U 0) = U F(0) for all T, cT.
OGT‘ QE€T,

A
(i11) F(ND) = NFD), if a7/ NOeT.
o¢T, o€, o¢T,
/
Remark 1.5 2 Dib[21 has shown that if (X,T) and (Y,T) be
/ .
topological spaces, then F: T--->T is a topological map iff

there exists a continuous function f: (X T)———2 (Y,T!) such

that F(OQ) = f (), VOeT!



The sufficiency of the fuzzy version of the above result
is obvious. However the following example will show that the
necessity part of the fuzzy version of the above result is
not true.

Example:l.é Let X = {x,y,z> and ¥ = {a,b’
T={0,I::;7g:;;;:0),(3/4,3/4,0),(9,0,1/4),(3/4,3/4,1/4),(7/8,%@)@)
T={0,1,(3/4,0),(0,1/4),(3/4,1/4)?

’
Let F: T-—-T be defined by

F(3/4,0) = (7/8,7/8,0)

F(O,1/4)

i

(0,0,1/74)
F(3/74,1/4) = (7/8,7/8,1/4)
F(Q) =0, Feiy = 1
-3
Then F isAfuzzy topological map.
The only fuzzy continuous map of (X,T) into (Y,T3 is f
where f: X——>Y is defined by f(x) = f(y) ¥a, f(z) =b.
But if O =(3/4,0), then 0eT){ but FY0) = (3/4,3/4,0) # F(0O).
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