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Abstract- This paper attempts to study how the topological
spaces can be used in Fuzzy and the relationship between
fuzzy resolvable spaces. Also how the fuzzy open sets and
closed sets can be used to derive the fuzzy resolvable spaces.
We prove that the fuzzy almost irresolvable space is a fuzzy
second category space.
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l. INTRODUCTION

Most of our traditional tools for formal modeling,
and computing are crisp, deterministic, and precise in
character. By crisp we mean yes or no type rather than more -
or-less type. In set theory, an element can either belong to a
set or not and in optimization a solution is either feasible or
not .To overcome such complex situation, the theory of fuzzy
set was L.A. ZADEH in his classical paper in the year 1965,
describing fuzziness mathematically for the first time.

Among the first field of mathematics to be
considered in the content of fuzzy sets was general topology.
The concept of fuzzy topology was defined by C.L.CHANG
in the year 1968. The paper of change paved the way for the
subsequent tremendous growth of the numerous fuzzy
topological concepts.

Today fuzzy topology has been firmly established as
one of the basic disciplines of fuzzy mathematics. EHEWIT
introduced the concepts of resolvability and irresolvablilty in
topological spaces.

The concepts of fuzzy almost resolvable spaces and
fuzzy almost irresolvable spaces, are introduced by
S.G.THANGARAJ and D.VIJAY AN.

In this dissertation work,

Chapter One: We have the general introduction about the
topic.

Chapter two: we have studied preliminaries and results,
which are useful for this work.
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Chapter three: we have studied some examples, propositions
fuzzy almost regarding fuzzy almost resolvable and
irresolvable spaces.

Il.  PRELIMINARIES

By a fuzzy topological space we shall mean a non-
empty set X together with a fuzzy topology T (in the sense of
Chang) and denote it by (X, T).

Definition 1: Let A4 and u be any two fuzzy sets in
(X,T),Then we define 4 v u: X —[01]as
follows (A v ) (x} = Max {Alx), plx)} vaeX

Also we define 4 A X —=[01]as follows

(A n ) Ge) = Min Q(x), plx)}

vxekX

Definition 2: Let (X, T be a fuzzy topological space and 4 be
any fuzzy set in (X, T). We define the closure and the interior
of A as follows:

Nint(A) =vip/uw<a pueTh

iield) =nipd=puwl—pell

Definition 3: A fuzzy set i in a fuzzy topological space
(X. This called fuzzy dense if ¢l{1) = 1.

Definition 4: A fuzzy set A in a fuzzy topological space
(X, T) is called fuzzy nowhere dense if int (cl{A)) = 0.

Definition 5: A fuzzy set X in a fuzzy topological space
(X.T) is called a fuzzy F_-Set in (X.T) if 1=V=,(1),
Where (1 — 4;)fori=1,2,... 0.

Definition 6: A fuzzy set A in a fuzzy topological space
(X, T)iscalled a fuzzy Gg-Set in (X, T)if A= ANZ04) =0
where 4; eTfori=1,2 ..

Definition 7: A fuzzy topological space (X.T) is called a
fuzzy open hereditarily irresolvable space if int{ cl(i)) = 0,
then int (1) = 0, for any non-zero fuzzy set 4 in (X.T).

Definition 8: A fuzzy topological space (X, T} is called a

fuzzy submaximal space if el{A) = 1 for any non-zero fuzzy
setAin (X, T}, theni eT.
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Definition 9: A fuzzy set A in a fuzzy topological space
(X.T is called fuzzy first category space if 1= V& ,{1,],
where are (4;)'s fuzzy nowhere dense sets in (X, T). Any
other fuzzy set in {X.T) is said to be of second category
space.

Definition 10: fuzzy topological space (¥, T} is called fuzzy
first category space if Vz=,(1;J=1, where (i;}'s are fuzzy
nowhere dense sets in (X, T.

A topological space which is not of fuzzy first
category space is said to be of fuzzy second category space.

Definition 11: Let {(X,T} be a fuzzy topological space. A
fuzzy set Ain (X, T is called a fuzzy g-nowhere dense set, if
Aisa fuzzy F,-set in (X,T) such that int(A) = 0.

Definition 12: A fuzzy set A in a fuzzy topological space
(x.T) is called a fuzzy e-first category set if A = Wz (4],
where the fuzzy sets (;)'s are fuzzy s-nowhere dense sets in
(X.T). Any other fuzzy set in (X.T) is said to be fuzzy o-
second category

Result 13: If Ais a fuzzy set in a topological space (X, T7,
then 2 = cl{A)

Proof: By Definition of ¢l{d)
cl1{A} is the smallest closed set containing 4 and so...
Sod = el(d)

Result 14:1f A is a fuzzy set in a topological space (X.TJ,
then int{i) = A

Proof:By Definition of int(i}
int(A) is the largest open set contained in 4 and so..
s oimt(A) <A

Result 15: If &« and g are fuzzy set in a topological space
(X.T) then m =g = int(x) =< int(f)

Proof: Let, &< . wanann (1)

AlSO int(@) =0 v vura e (20

Using(D) & (2 intlal=ax=p

Also int{a) is open and int{a) < B

But int{#] is largest open set contained in 2
~oint{e) < int(f)

(Hesult 2.1%)

Result 16: If @ and g are fuzzy set in a topological space
(X, T),thena =@ = cl(a) =cl(g)

Proof:Let,
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Also,

B=cl(B) e swwn.. (2) (By Result 2.13)
From(1) & (2) a =B = cl(B)
That is eI(§8) contains & and el(8) is closed. Also ¢l{a] is
smallest closed set containing a.

Sella) = el(f)

Result 17: If A is a fuzzy set in a topological space (X, T,
then int (1) = int (el (1))
Proof: A = el{A)(By Result 2.13)
o < B = int (a) = int(§) (By Result 2.15)
int (A1) = int (cl (A1)

Result 18: If A is a fuzzy set in a topological space
(X, T)then el(l —A) =1 — int(A)

Proof: elll —A) =nfu/1-A=pul—peTl}
1-clll - =1-afp/l-Az=pl-pueT)
=v{l-p/l1-A=pul—peT}
(By De Morgan’s Law)
[1-Aa; =V (1—a]
Replace 1 — uby g
=vig/1—-A=1-p.isopen }

=vif/f = LB is open}
1-—clll -2} =intld)
selll—4) =1—int(d)

Result 19: If & is a fuzzy set in a topological space (X, T,
then int(1 — 4) = 1 — ¢l(A)

Proof:iint{l —A) =vip/ u=1—-ALpueT)
1—intll -4 =1—vip/u =1-ApueT
=nl-p/pl-Apel)
(By De Morgan’s Law)
[1-va; =A 1 —a)]
Replace 1 — uby g
=A{f/1—-F =1- 4 fFis Closed}
=A{f/A =8 Fis Closed}
1-int(1 —24) = cl(2)
sint(l—24) =1 — cl(d)

Result 20:
i)if A is open then int (1) = 4
ii)if 4 is closed then cl(A} = A

Result 21: If A is a fuzzy set in a topological space
(X.T),then int [cl(1 — 2] = 1 — cllint(1)]

Proof: int [¢l(1 — 4)] = int[1 — int(A)] (Bylemma 2.18)
int [cl(l —2)]=1- cllint(A)] (ByLemma 2.19)

Www.ijsart.com



IJSART - Volume 3 Issue 11 - NOVEMBER 2017

Result 22: If A is a fuzzy set in a topological space (X, T,
then ellint(i — 23] = 1 — int[cl(1)]

Proof: el [int (1L — A)] = el [1— el(d)]
2.19)cl [int(1 — A)] = 1 — int[cl(A)]
2.18)

(By Lemma
(By Lemma

1. FUZZY ALMOST RESOLVABLE SPACES

Definition 1: A fuzzy topological space (¥,T)} is called a
fuzzy almost resolvable space if V4(4;} =1, where the
fuzzy sets (A Ms in (X, T) are such thatint{1} = 0.
Otherwise (X, T}is called a fuzzy almost irresolvable space.

Example 2: Let X = {a, b, c}the fuzzy sets 4,mand v are
defined on X as follows

A:X —[0,1]is defined as
Ala) =1; A(b) = 0.3: 2c) = 0.7

X = [0,1]is defined as
pla) =004 pw(b) = 1:ulc) = 0.6

v:X — [0,1]is defined as

via) =0.5; vib) = 0.6; vic) =1
then, Clearly T = {0, 4, pr. v, Avpe, Avu, prve, Adage, Anw, gao,
Av(pavol, pv Ginod, valdve), 13 is a fuzzy topology on X.

Table 1. OPEN SETS

a b c

0 0 0 0
a 1 0.3 0.7
0.4 1 0.6

v 0.5 0.6 1
Awp 1 1 0.7

Awuo 1 0.6 1

[Tt 0.5 1 1
Angt 0.4 0.3 0.6

Anv 0.5 0.3 0.7

e | 04 0.6 0.6
Av () 1 0.6 0.7
e CAan) 0.5 1 0.7
valdve) 0.5 0.6 0.7

1 1 1 1
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Table 2. CLOSED SETS

a b c
0 0 0 0
1-2 0 0.7 0.3
1—p 0.6 0 0.4
1-v 0.5 0.4 0
1—(ivp) | O 0 0.3
1 - (Avue) 0 0.4 0
1 — (pve) 0.5 0 0
1- (44 0.6 0.7 4
1-—{a
5 v 3
1-(u
6 A4 4
1 — (Avgav))
A4 3
1 — (v (Aav))
5 3
1 — (ualdvul)
5 A4 3
1
Table 3. Define @, 8,y as follows
A b c
0 0 0 0
& 1 0.2 0.3
B 0.2 1 0.7
¥ 0.3 0.4 1
n 1 0.1 0.5
1 1 1 1

Then int{a) = 0 //int(B) = 0//lint(y) = 0/lint(n) = 0
M) wiplvpivindi=1

~ (X, T) is a fuzzy almost resolvable space.

Example 3: Let X = {a,b.c}, The fuzzy sets A, u and v are
defined on X as follows

e = LX-[01] is defined as
Ala) =1; A(b) = 0.2; 2c) = 0.7

e = X —[01] is defined as
pla) =0.3; pu(b) = 1:pulc) = 0.2

e = X -—[01] is defined as
via) =0.7; vib) =0.4; vic)=1

Then,

Clearly

T=104 o dvp, dvo, pvo, dap, Ao,
e, Av (peaw), v CAaw), valive), 11
is a fuzzy topology on X.
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Table 4. OPEN SETS

Table 6. Define  a,, B, , ¥, as follows
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A b C a b C
0 0 0 0
A 1 0.2 0.7 ' 0 0 -
P 03 1 02 oty : el .
o 0.7 0.4 1 B 02 ] 0
Avp 1 1 0.7 ¥n 0 0.1 1
Avu 1 0.4 1 1 i T 1
oo 0.7 1 1
Anpe| 0.3 0.2 2
Then intla,) = 0;int(B,) = 0; intly,) = 0;
Anw 0 oy wip vy =1
7 2 7 ~ (X, T} is a fuzzy almost resolvable space.
e 0 0 0
3 A4 2 Example 4: Let X = {a, b, ¢}. The fuzzy sets A,u and v are
Av(pav) 1 0 0 defined onX as follow @:X — [0,1]is defined
4 7 as ala) = 0.6; a(b) = 0.5; alc) =0.5
v (Anv) 0 8:X = [0,1] is defined as
7 7 8@ =0.7; g(b) = 0.8; c) = 0.6
valdvu) 0 y:X = [0.1]is defined as
7 4 7 via) =0.6: y(b) = 0.5; ylc) = 0.5
1 1 Then, Clearly T = {0, o 1}
Table 5. CLOSED SETS Table 7. OPEN SETS
a b c b ¢
0 0 0 0 0 0 0 0
1-2 0 0.8 0.3 o 0.6 0.5 0.5
1—n 07 | 0 0.8 1 1 ! !
1—v 0.3 0.6 0
1— (Avp) 0 0 0.3 Table 8. CLOSED SETS
1— (Avo) 03 | 06 0 A b c
1 - v 0.3 0 0
1-( 07 | 08 0 0 0 0
.8 1—a 0.4 0.5 0.5
1-(4 1 1 1 1
3 .8 3
1-(u
7 .6 .8
1— (Av{unv)) int(f) = a; intly) = a;
6 3 clla) =1; cllp)=1: clly) =1;
1 — (v (Anv)) ~ a, fand y are dense sets
3 3
1 — (waldvel) Table 9.
3 .6 3 A B c
1 1-@ 0.4 0.5 0.5
1-p 03 0.2 0.4
1-y 0.4 05 05
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clll-gl=1-a

clll —yl=1-a
(I-ay{l-fvl—-y)=1
intll—al)=1-clla)=1-1=10
intll-gl=1-¢llfl=1-1=10
intll—yp)=1—clp)=1-1=0

~ (X, Tis fuzzy almost irresolvable space

Proposition 5: If AZ4(e; ) = 0, where the fuzzy set (pe;)'s
are fuzzy dense set in a fuzzy topological space (X.T}is a
fuzzy almost resolvable space.

Proof: Given that AZ (g ) = 0.ccvevvvvcvee, )
Where {u;}'s are fuzzy dense sets.

= ellp;) =1 vi

= 1-ecllp)l=1-1=0 But By
= 1—clly) = int (1 — ;)

(By Result 2.19)
Sint (1 — ) = 0 e v v v (2)
1-AZ{g) =1 -0 =1 (usingl)

1-—pl=1
=\/ _a-w
(By Demorgan’s Law)

(1 - AZilad =VEi(l - ay)

Let (1—p)=4

Then, we have ViZq(4;) =1

Where int (4;) = int(1 — ;) = 0 (Using 2)
~ (X.T) is a fuzzy almost resolvable space.

Definition 6: A fuzzy topological space (X.T) is called a
fuzzy hyper connected space if every fuzzy open set is fuzzy
dense in (X, T), thatis el(w; ) = 1 forall y; € T.

Proposition 7: If AZ (g ) = 0, where the fuzzy set (y;)'s
are fuzzy open set in a fuzzy hyper connected space
{X,T).then (X, T) is a fuzzy almost resolvable space.

Proof: Given that AZ,(u;) =0, where (u}'s are
open.Also, given that the fuzzy topological space (¥,T) is a
fuzzy hyper connected space.
The fuzzy open set y; is a fuzzy dense set in (X, T} for each
i= i) =1 ¥i

= 1-cl)=1-1=0  vi

= 1—clly) =int (1 - ;) (By Result
2.19)
= it — ) = 0 (1)
Given, Azl =0
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1- (gg)=1-0=1
i=1

1- \ =1

= v[_ﬂ'::l —pil=1
(By Demorgan’s Law)

(1 =AZle) = VE4(1 — a))
Let ':1 - pl:[:] = ‘llf

= V;{Af] =1

Where int (A;) = int (1 — ;) = 0 (from (1))
~ (X.T) is a fuzzy almost resolvable space.

Proposition 8: If VZ1{4;) = 1, where the fuzzy sets {4;)'s
are fuzzy g-nowhere dense set in a fuzzy topological space
(X. T, then (X, T is a fuzzy almost resolvable space.
Proof: Let (4;)'s (i =1to ) be fuzzy - nowhere dense
sets in (X, T).Then (1)'s are fuzzy F,- setsand int(1,) = 0
Given V(=1
Where int{l;) =0
= (X, T) is a fuzzy almost resolvable space

Definition 9: A fuzzy topological space (X, T} is called fuzzy
P-space, if countable intersection of fuzzy open sets in (X, T)
is fuzzy open, that is every non-zero fuzzy G- set in (X, T is
fuzzy open in (X, T.

Proposition 10: If AZ;(m;) =0, where the fuzzy set
(p;)' s are fuzzy Gg-sets in a fuzzy hyper connected space
and P- space, then (X, T is a fuzzy almost resolvable space.

Proof: Let (u;)'s (i= 1to ) be fuzzy G5 - Sets in the
fuzzy P- space (X,T)
= (u;)'s are G; - Sets
= (u;)'s are countable intersection of open sets
= Then (g;)'s are fuzzy open sets in (¥, T)
((X.T) isafuzzy P-space)
Hence, we have AZ,(w;) =0
Where, the fuzzy sets (p;}'s are fuzzy open sets in a fuzzy
hyper connected space (X, TJ.By Proposition 3.7

“If A= (u) =0, where the fuzzy set (;)}'s are
fuzzy open set in a fuzzy hyper connected space (X, T,
then (X, T) is a fuzzy almost resolvable space.”
~ (X, T} is a fuzzy almost resolvable space.

Proposition 11: In a fuzzy almost resolvable space {(x,T) if

(4;)'s are fuzzy F.-sets, then (X, T is a fuzzy e-first category
space.
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Proof: Let (X, T} be a fuzzy almost resolvable space.
Then we have ViZ(d;) = 1, where int(A;) = 0.

Since (A;)'s are fuzzy F,-sets in (X, T) and int(J;) = 0
= Vi,(4;) = 1where int(1;) = 0

We have (X, T) is fuzzy e-first category space.

Definition 12: A fuzzy topological space (X, T} is called a
fuzzy nodec space, if every non-zero fuzzy nowhere dense set
in (X, T) is a fuzzy closed set in (¥, T).

Proposition 13: If (X, T) is a fuzzy first category space and
fuzzy nodec space, then (X,T) is fuzzy almost resolvable
space.

Proof: Let (X, T} be a fuzzy first category space.Then we
have W=,04;1 =1 where the fuzzy set (1;)'s are fuzzy
nowhere dense sets in (¥, T,

Since, (X, T}is a fuzzy nodec space, the fuzzy nowhere
dense sets are fuzzy closed sets in (X, T,

Hence (4;}'s are fuzzy closed sets in (X, T). That is
cl(4;) = 2. Now int (cl(4;)) = 0 (Because of i}s are fuzzy
nowhere dense sets)
= int(4;) =0, Hencewe have ViZi(4;1 =1
Where the fuzzy sets (A;}s in (X, T) are such that
int(A;) =0

Hence (X, T is a fuzzy almost resolvable space.

Proposition 14: If the fuzzy topological space (X.T) is a
second category space, then (X, T) is a fuzzy almost
irresolvable space.

Proof: Let (X, T be a fuzzy second category space,
Then WE (&) = 1.Where the fuzzy set (4;)'s are fuzzy
nowhere dense sets in (X.T), Thatis WE,(4) =1

Where int(cl(i;)) =0

int(2;) < int(cl(4;)) (Using Result (2.17))

= int(4;) =0

Hence Vo1 =1
Where, int(A;) =0
= (X, T) is a fuzzy almost irresolvable space.

Definition 15: A fuzzy topological space (X,T) is called a
fuzzy volterra space if (x, T). el(AX (A1) = 1,Where (4;)'s
are fuzzy dense set and fuzzy Gz-set in (X.T).

Definition 16: A fuzzy topological space {X,T is called

weakly volterra space if cl(\{_4(4;)) = 0,Where (4;)'s are
fuzzy dense set and fuzzy &z-sets in (X, T).
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Proposition 17: If a fuzzy topological space (¥, T} is not a
fuzzy weakly volterra space, then (¥.T) is a fuzzy almost
resolvable space.

Proof: Let (¥, T} be a fuzzy non-weakly volterra space. Then
we have el =0
Where {4;}'s are fuzzy dense set and fuzzy & g-sets in (X, T).
Now et(A¥ (4 =0
=int(VI,(1-2))=1and cl(3;) =1
1-clli;)=1-1=0
= int(1 — 4;) = (By Lemma 2.19)
Let (i,)'s (j = 1 to 0o) be fuzzy sets in (X, T)
such that = int(g, ) =0
Take the first N (z,) s as (1— &)'s
Now V(- a) = V?:l{ﬂ;}

-l 0-2) s\ o) Vo

Thenwe have 1 = (Vizy(p)) = (Vizalp )) = 1
Where the fuzzy sets (i, )'sin (X.T) are such that

int(p) = 0.

~ (X, T) is a fuzzy almost resolvable space.

Proposition 18: If the fuzzy almost resolvable space (X, T} is
a fuzzy submaximal space, then (X, T} is a fuzzy first category
space.

Proof:  Let (X, TJ be a almost resolvable space.

Then W#,(4) =1, Where the fuzzy sets (1;)'s in (X, T)
are such that int(4;) = 0,VZ ;= 1, int(3) =0
1-VE4=1-1=0, 1—int(i;) =1

Then we have AZ,(1 — ;) = 0, where el{1 — ;) =1 (By
Lemma 2.19)

Since, the space (X, T} is a fuzzy submaximal space, the fuzzy
dense sets.(1—A4;)'s are fuzzy open sets in (X,T).Then
{4)'s are fuzzy closed sets in (X, T) and hence cl{i;} = ;.
Now int( el(A;)) = A; = int{1;) = 0.Then (1;)'s are fuzzy
nowhere dense sets in (X, T

Hence Ve, () = 1.
Where the fuzzy sets (A} sare fuzzy nowhere dense sets in
(X.T)

= (X, T) is a fuzzy first category space.

Proposition 19: If the fuzzy almost irresolvable space
(X.T) is a fuzzy submaximal space, then (X.T) is a fuzzy
second category space.

Proof: Let (X, T) be a fuzzy almost irresolvable space then
V=, 04) = 1.Where the fuzzy sets (i;)'s are such that
int(A) =10
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Now int(4;) =0
1-int(i)=1-0=1
=¢cl(1—4) =1 (using result 2.19)
ie., (1 — A;)'s are fuzzy dense sets in (X, T).
Since (X, T} is a fuzzy submaximal space, the fuzzy dense sets
{1 — 4;)s are fuzzy open sets in (X, T).
Then (4;)'s are fuzzy closed sets in (X.T)

-:I{A[-] =4
Now int(d;) =0
= int(d;) =0

Then [ 4;)'s are fuzzy nowhere dense sets in (X, T

Hence we have Wi,(4;) = 1,where the fuzzy sets
(4;)'s are fuzzy nowhere dense sets in( X, T.
= (X, T) is afuzzy second category space.

Definition 20: A fuzzy topological space (X, T is called a
fuzzy Baire space if int [ViZ10(4;)] = 0,Where(d;)'s are
nowhere dense sets in (X, T.

Proposition 21: If the fuzzy almost resolvable space (X,T) is
a fuzzy submaximal space, then (X, T} is not a fuzzy Baire
space.

Proof: Let the fuzzy almost resolvable space (X, T) be a fuzzy

submaximal space. Then By Proposition 3.18“(X,T) is a

fuzzy first category space and hence V=,(i; ) = 1”,Where

the fuzzy sets (4;)'s are fuzzy nowhere dense sets in (X, T).
Now int[WZ;{4)l =int(1)=1=10

= (X, T) is not a fuzzy Baire space.

Proposition 22: If the fuzzy almost resolvable space (X, T is
a fuzzy open here ditarily irresolvable space, then (X, T is
not a fuzzy baire space.

Proof: Let (X,T) be a fuzzy almost resolvable space then
V.04 ) = 1, Where the fuzzy sets (4;)"sin (X, T) are such
that int{4;) = 0.
Since (X, T is a fuzzy open hereditarily irresolvable space,
= int(1) =0
=intclld)=0

Now, int[\Wi,(4)] =int(1) =1= 0.

~ (X.T) is not a fuzzy Baire space

Proposition 23: If the fuzzy almost irresolvable space

(X, T)is a fuzzy open hereditarily irresolvable space, then
(X, T) is a fuzzy second category space.
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Proof: Given (X, T}is fuzzy almost irresolvable space.
Then W2,(4;) = 1, Where the fuzzy set (1,)'sin (X.T) are
such that int{;) = 0

Since (X.T) is a fuzzy open hereditarily irresolvable
space, int(31=0
intclld;2 =10

Then(4;)'=s are fuzzy nowhere dense sets in (X, T).Hence
WVizq(4;) = 1,Where the fuzzy sets (4;)"sfuzzy nowhere
dense sets in (X.T).

=~ (X, T) is afuzzy second category space.

Proposition 24: If Ais a fuzzy nowhere dense set in (X, T)
then int (1) = 0.

Proof: Let A be a fuzzy nowhere dense set in (X, T)

int (clA)) =0 1)
Now A=clA) (By Result 2.13)

int (A) < int (cl(A)) =0 (using 1)
Hence, wehave int (1) =0

Proposition 25: If 4is a fuzzy nowhere dense set in (X.T),
then 1 — A isafuzzy dense set in (X.T)

Proof: Let 4 be a fuzzy nowhere dense set in (X, T
int (1) =0 (By Proposition 3.24)

Now clll — 2} =1 — ine{2) (Byresult 2.18)
=1-0
=1

s 1— A4 isafuzzydensesetin (X, T).

Proposition 26: If VN, (4;)=1, where the fuzzy
sets{A;}'s are fuzzy nowhere dense sets in a fuzzy topological
space (X, T), then (X, T is a fuzzy almost resolvable space.

Proof: Given VWi =1
Where the fuzzy sets (4;)'s are fuzzy nowhere dense sets in a
fuzzy topological space (X, T).

Then int(VY, (1)) = int(1) =1

=1—int (VL(AJJ =0

Thenwe have el(AY (1 —2))=0.............. @
Since (4;)'s are fuzzy nowhere dense sets in (X, T)
By Proposition 3.25 “(1 —4;)'s are fuzzy dense sets in
x. Ty
Let (;)'s (i = 1,2,3... =) be fuzzy dense sets in (X, T)
In which the first ¥ fuzzy sets be 1 — 4;
Then AZy(u) = ALy(1 — 29 = ef(A 1 - 2).
From (1)= AfZs(w;) =0
Thatis  AZy(p;) =0
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:1—/\_ I{y[-J =1-0=1
[=
= 1 — AZq () = (By Demorgan’s Law)
Then Vi {l—pwlt=1
Now cllp) =1
1-cllpg)=1-1=10
=int{l—p)=0  (BylLemma2.19)
Let 6i=1-—p;
Then, we have

V:; 1':5['] =1

Where,int(&;) =0
= (X.T)is a fuzzy almost resolvable space.

Proposition 27: If each fuzzy set 4; is a fuzzy F-set in a
fuzzy almost resolvable space (X, T) then AZ4(1—4;]) =0,
where (1 — 4; Vs are fuzzy dense sets in (X, T).

Proof: Let (X, T} be a fuzzy almost resolvable space.
Then WiZ,04;) = 1, where the fuzzy sets (4;}'s in (¥, T} are
such that int(a;) =0

=1—(\/Zlmf3]=1—1=u

=>1—int(})=1-0=1
Then AZ,(1—4)=10 (By Demorgan’s Law)
and elll-4)=1 (By Lemma 2.18)
Since the fuzzy sets (4}Ms in (X, T)are fuzzy F,-sets
(1- 4;Vs are fuzzy Gz —setsin (X, T)
We have AZ4(1 —4;) =0
where (1 — 4;}'s are fuzzy dense and fuzzy G;- sets in
x. 1.

Definition 28: A fuzzy set A is called a residual set if 1 — iis
a fuzzy first category set.

Proposition 29: Let (X,T} be a fuzzy topological space.
Then the following are equivalent:

(#)(X,T) is a fuzzy baire space

cif)int(A) = 0 for every fuzzy first category set 4 in (X, T)
(iii)el{p) = 1 for every fuzzy residual set p in (X, T)

Proof: (i)=(ii)
Let A be a fuzzy first category set in (X, T)
= 1=Vz)

where JA;'s are fuzzy nowhere dense set in (X, T.
Now, int(A) = int(Vii{(4)) =10
(X, T) is a fuzzy Baire space )
~int(d) =0
(ii)=>(iii)

Let p be a fuzzy residual set in (X, T

= 1 — w is a fuzzy first category set in { X, T).

Page | 167

ISSN [ONLINE]: 2395-1052

By hypothesis, int{1l —u) =0
=1 —el{p) =0 (Bylemma2.19)

soel{p) =1
(iii)=>(i)

Let A be a fuzzy first category set in (¥.T)
A=VE ) 1)

Where A;'s are fuzzy nowhere dense set in (X, T
= (1 — A) is a fuzzy residual set in (X, T)
By hypothesis, we have ¢l(1 —2a) =1
= 1-—int(d) = 0 (Bylemma 2.18)
int(2) = 0
int(VZ;(4; ) =0 (Using 1)
Where 4;'s are fuzzy nowhere dense setin (X.T)
= (X, T)is a fuzzy Barie space.

1- _I{Af]=1—ﬂ:1
=
=Vil-4)=1 (By Demorgan’s Law)
Let 1- 4=
Hence Vil =1
Where int{u;) =0

~ (¥, T)is a fuzzy almost resolvable space.(¥, T) has a dense
fuzzy set 1, such that c2(1—4,) = 1

~ (X, T} is a fuzzy resolvable space
But this is a contradiction to (¥, T} being a fuzzy irresolvable
space.
= (X, T) is not a fuzzy almost resolvable space.

IV. CONCLUSION

We already study about the fuzzy topology, fuzzy
vector space with their properties. Based on the above result |
trying to prove fuzzy is almost resolvable space of fuzzy baire
space. Also it is proved that a fuzzy first category space and
fuzzy nodec space is fuzzy almost resolvable space.
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