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CHAPTER V
FUZZY 6 — SEMI IRRESOLUTE FUNCTIONS

Definition: 5.1

A fuzzy set A in a fts (X,7) is said to be fuzzy §-semi open if there exists fuzzy §-
open set n such thatn < A <cln.

The complement of a fuzzy §-semi open set is said to be a fuzzy §-semi closed
set.
Notation: 5.2

We denote Fx (8-SO) is the set of all fuzzy §-semi open sets in a fuzzy topological
space (X,7).
Definition: 5.3

A fuzzy set a is called a fuzzy §-semi neighbourhood of a fuzzy point x,, in X if
there exists a § € Fx (6-SO) such that x,€ f < «a .
Definition: 5.4

A fuzzy set « is called a fuzzy §-semi g-neighbourhood of a fuzzy point x;, in X
if there exists a § € Fx(8-SO) such that x, q f < a.
Note: 5.5

We denote the set of all fuzzy §-semi neighbourhood (resp. fuzzy &-semi g-

neighbourhood) of x, by N(x,)(resp. Ny(Xp))-
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Definition: 5.6

A function f: (X,7) = (Y,0) is called a fuzzy &-semi irresolute function if
f~1(B) € Fx(8-SO) for each B € Fy (6-SO).
Example: 5.7

Let X= {as b} and T= {¢7 Ala A27 A37 A47 A57 A6’ A7’ Ag, A9 }

WhereA,(a):li0 : Az(a):fs : A3(a)=-f; ,
A@=; , As@=g;
AB = , Ab=: , Ab=s |,
A®)=; L A=
M@=, A@= , A@== , A@== ;
Asb)=2  , A=, A)=2 , Ag(b)=7¢.

Then (X, 7) is a fuzzy topology.

Here Ajs is the only fuzzy §-semi open set in (X, 7).

~ The identity function f : (X, 7) = (X, 7) is a fuzzy §-semi irresolute function.

Theorem: 5.8

For a function f : X— Y we have the following equivalent relations:
(i) fis fuzzy §-semi irresolute.
(ii) For each fuzzy point x, in X and each f € Fy (6-SO) with f (x,) € 3 a
a € Fx (6-SO) such that x, € a and f(a) < B.

(iii) For each fuzzy point x,, in X and each 8 € Fy (8-SO) satisfying f (x;) q # 3
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a € Fx(6-SO) such that x, q @ and f(a) < B.
Then (i) = (i) = (i) = ().
Proof:
i) = (i):
Let x, be a fuzzy point in X and B € Fy (6-SO) such that f (x,) € B. Then

x, € f71(B). Since f is fuzzy &-semi irresolute, f~*(B) € Fx (6-SO) Let f~* () = a then
we have f () =f f~1(B) < B.
(i) = (iii) :

Let x, be a fuzzy point in X and f € Fy (6-SO) satisfying f (x,) q f5.
Now take f(x) =y then S(y) + p > 1 and there is a possible real number t (say) such
that B(y) >t > 1—p so that B € N(y,), where N (y,) is the set of all fuzzy §-semi
neighbourhooii of y,.

By (ii), there exists a @ € Fx (6-SO) such thatx, € a and f(a) <[ .

Nowa (x)2t=a(x)>1-p = a(x)+p> 1. Thusa € N, (x;) Where N (x;,)
is the set of all fuzzy §-semi g-neighbourhood of x,,.i.e. x,q @ .
(i) = (@):

Let x, be a fuzzy point in X and 4 be a fuzzy §-semi open set in Y such that
%q1 T ie. f (xp) q A . Then 3 a fuzzy §-semi open set u in X containing X, such that
f (U< A.
. We obtain x, € p < cl(8 — int p) < cl(6 — int(f (1))

and hence, £ (1) < cl(8 — int f ().
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Thus £ (1) is a §-semi open set in X.
i.e. fisafuzzy §-semi irresolute function.
Theorem: 5.9
Let f : X— Y is a fuzzy §-semi irresolute function then for each fuzzy §-semi
closed set A in Y, f () is a fuzzy §-semi closed set in X.
Theorem: 5.10
For any fuzzy §-semi irresolute function f: X - Y,
(1) £ (Fs — scl(y)) < Fs — scl(f(y)), for any fuzzy set y in X.
(ii)f ' (F5 — sint (1)) < Fs — sint (f ' (1)), for any fuzzy set 1 in Y.
Proof:
():
Let x, be a fuzzy point of X such that x, € F5 — scl(y).
Then by (ii) of theorem 5.8,
vyqa=f{)qf(a) = Bqf()
= f (xp) € Fs — scl (f(y))
= x, € f ' (F5 — scl(f(y)))
= F5 —scl(y) <f' (Fs-scl (f(y)))
= f (F5 - scl(y)) < f (f "' (F5 ~scl(f(y))))
< Fs5 —scl{f(y)).
(ii) :

For any fuzzy set A in Y, Fs — sint (4) is a fuzzy §-semi open set in Y and since f is
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fuzzy - semi irresolute f 1 (Fs — sint(4)) is a fuzzy §-semi open set in X.

Hence, f (Fs - sint(1)) = Fs — sint(f "(Fs - sini(1)))

< Fs —sint(f (1)) .

Theorem: 5.11

The function f : X — Y is fuzzy §-semi irresolute iff Fg — scl (f 'l(u)) <
f~ (Fs - scl (n)) , for any fuzzy set . in Y.
Proof:

Letf: X — Y is a fuzzy §-semi irresolute function then for any fuzzy set u in Y,
Fs — scl(f Ty < f '](F(g — scl(u)), follows from the theorem 5.10.

Conversely, let A be a fuzzy §-semi closed set in Y, then
Fs—scl (') < £ (Fs—scl (M) =f"'(A)
~f 'l(l) is a fuzzy &-semi closed set in X. .
Thus, f is a fuzzy §-semi irresolute function.
Definition: 5.12

A fuzzy topological space X is said to be fuzzy semi compact if every fuzzy semi
open cover of X has a finite sub cover.
Definition: 5.13

A fuzzy topological space X is said to be fuzzy §-semi compact if every fuzzy 6-
semi open cover X has a finite sub cover.
Theorem: 5.14

A fts X is fuzzy §-semi compact iff for every collection {A j: j € J} of fuzzy

60



§-semi closed sets of X having the finite intersection property, Ajej A; # Oy .
Proof:

Let { Aj:j€1J } be a collection of fuzzy §-semi closed sets with the finite
intersection property.

If possible let Ajej4; = 0y .

Then Ajej4;’ = 1x.
Since { Aj': j € J} is a collection of fuzzy §-semi open sets cover of X, then from the
fuzzy §-semi compactness of X it follows that there exists a finite subset F € J such that
Viej Aj' =lx.Then Ve Aj = Ox which gives a contradiction and therefore Vjep A; # Ox .

Conversely, let {A; : j € J} be a collection of J-semi open sets cover of X.
Suppose that for every finite subset F & J, we have Vjep A; # 1x
Then Vjey 4" # Ox.

Hence {A j: j € J} satisfies the finite intersection property. Then from the
hypothesis we have V¢ Aj' #0x. which implies Ve A; # 1xand this contradicting that
isa {A;:j € J}isa &-semi open cover of X.

Thus X is fuzzy §-semi compact.

Theorem: 5.15

If f: X — Y be a fuzzy §-semi irresolute function and X be a fuzzy §-semi
compact space then f (X) is also a fuzzy §-semi compact space.
Proof:

Let f: X — Y be a fuzzy §-semi irresolute function and U = {A;: JE A} be a
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collection of fuzzy §-semi open sets cover of f (X) < Y. Then M = {f (A D:jJEA}isa
fuzzy 6-semi open cover of X. As X is a fuzzy §-semi compact 3 a finite subcover
M’ = {£f(A)):j€ N'}, where A’ is a finite subset of A of X.

Then f(M") = {f f (A i) : JEA'} is a finite sub cover of fuzzy §-semi open sets of

f (X). Hence f (X) is a fuzzy §-semi compact space.
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