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1. Introduction:In 1965 Zadeh [5] established concept of fuzzy set and in 1968 Chang [2]
introduced fuzzy topology and in 1981 Azad[1] investigated fuzzy semi-continuity properties
in fts. Ittanagi and Wali [3] instigated the notions of fuzzy maximal and minimal open sets.
Recently the notion of fuzzy G#rg-closed set introduced and investigated by Holabasayya
Sankannavar and Jenifer Karnel[4]. This paper, introduce new class of fuzzy minimal G#rg-
open and fuzzy maximal G#rg-open sets. Further some of their related properties
investigated.

Throughout this paper fts refers to fuzzy topological space.

Definition 1.1: A proper nonempty fuzzy open subset U of a fts X is said to be fuzzy minimal
open set, if any fuzzy open set which is contained in U is 0x or U.

Definition 1.2: A proper nonempty fuzzy open subset U of a fts X is said to be fuzzy maximal

open set, if any fuzzy open set which contains U is 1x or U.

Definition 1.3: A proper nonempty fuzzy closed subset F of afts X is said to be fuzzy minimal

closed set, if any fuzzy closed set which is contained in F is Ox or F.

Definition 1.4: A proper nonempty fuzzy closed subset F of a fts X is said to be fuzzy

maximal closed set, if any fuzzy closed set which contains F is 1x or F.
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Definition 1.5:[4] A fuzzy subset A of a fts X is said to be fuzzy generalized #rg-closed
(briefly, Fg#rg-closed) set, if cl(A) < U, whenever A < U and U is fuzzy #rg-open set in X.
The complement of fuzzy G#rg-closed set is their fuzzy G#rg-open set in fts X.

Definition 1.6: Let A be fuzzy subset of fts X, then fuzzy G#rg-closure of A is defined as
Fg#rg-cl(A) = A{ all fuzzy G#rg-closed sets containing the fuzzy set A}.

2.Minimal G#rg-open sets and maximal G#rg-closed sets:

A new class of sets called fuzzy minimal G#rg-open sets (fuzzy maximal G#rg-closed
sets) and fuzzy maximal G#rg-open sets (fuzzy minimal G#rg-closed sets)in fuzzy
topological spaces are introduced, which are subclasses of Fg#rg-open sets (Fg#rg-closed
sets). We investigate some of their properties infuzzy topological spaces.

Definition 2.1:Let U be any fuzzy G#rg-open subset of ftsX, U is called fuzzy minimal G#rg-

open set if and only if any fuzzy G#rg-open set which is contained in set U is Ox or U.

Remark 2.2:Fuzzy minimal open sets and fuzzy minimal G#rg-open sets are independent
andfuzzy open sets and fuzzy minimal G#rg-open sets are independent each other and is

illustrated in the following example.

Example 2.3:Let X = {a, b, ¢, d} be any fuzzy set and fuzzy subsets are 0x ={(a, 0), (b, 0), (c,
0), (d, 0)} =0,y = {(a, 1), (b, 0), (c, 0), (d, 0)}, @, ={(a, 0), (b, 1), (c, 1), (d, 0)}, a3 ={(a,
1), (b, 1), (c, 1), (d, 0)} and 1x ={(a, 1), (b, 1), (c, 1), (d, 1)}= 1. The fuzzy topology of X is T
= {0, a4, ay, a3, 1x}, then fuzzy minimal open sets are a; = {(a, 1), (b, 0), (c, 0), (d, 0)} and
a, ={(a, 0), (b, 1), (c, 1), (d, 0)}. Let fuzzy G#rg-open sets in fts X are 1x, 0x, a1 = {(a, 1), (b,
0), (¢, 0), (d, 0)}, B1 ={(a 0), (b, 1), (c, 0), (d, 0)} B> = {(a, 0), (b, 0), (¢, 1), (d, 0)}, B3 =
{@@ 1), (b, 1), (c, 0), (d, 0)}, B4 = {(a, 1), (b, 0), (c, 1), (d, 0)}, 03 = {(a 1), (b, 1), (c, 1), (d,
0)} and fuzzy minimal G#rg-open sets are a4, B1,8,. Here az is a fuzzy minimal open set
(fuzzy open set) but is not a fuzzy G#rg-open set and the fuzzy sets a; and 3, are fuzzy

minimal G#rg-open sets, but fuzzy minimal open sets (fuzzy sets).

Remark 2.4: From above discussion we have the following implications:
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Where, A = B means A implies B and A <« B means A is independent with B.

Theorem 2.5: i) Let G be fuzzy minimal G#rg-open set and H be fuzzy G#rg-open set, then G
AH =0xor G <H.

ii) Let G and H be fuzzy minimal G#rg-open sets, then G AH = 0x or G = H.

Proof: (i) Let G be fuzzy minimal G#rg-open set and H be fuzzy G#rg-open set. IfG A H =
Ox, then there is nothing to prove.But if G A H # Ox, then we have to prove that G < H.
Suppose G A H # 0x. Then G A H<U and G A H is fuzzy G#rg-open set, as the finite
intersection of fuzzy G#rg-open sets is a fuzzy G#rg-open set. Since G is a fuzzy minimal
G#rg-open set, we have G A H = G. Therefore G < H.

(ii) Let G and H are fuzzy minimal G#rg-open sets. Suppose,G A H # Ox, then we see that G
< Hand H< G by (i). Therefore G = H.

Theorem 2.6: Let G be a fuzzy minimal G#rg-open set. If x, is an element of G, then G <H

for any fuzzy open neighbourhood H of x,.

Proof: Let G be fuzzy minimal G#rg-open set and x, be an element of G. Suppose there
existsfuzzy open neighbourhood H of x, such that G <« H. Then G A H is a fuzzy G#rg-open
set such that G A H < G and G A H= Ox. Since G is a fuzzy minimal G#rg-open set, we have
G A H=G i.e. G < H. This contradicts our assumption that G « H. Therefore, G < H for any

fuzzy open neighbourhood H of x,,.

Theorem 2.7:Let G be fuzzy minimal G#rg-open set. If x, is an element of G, then G< H for
any fuzzy G#rg-open set H containing x,,.
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Proof: Let G be fuzzy minimal G#rg-open set containing an elementx,. Suppose there exists
a fuzzyG#rg-open set H containing x,, such that G <« H. Then G A H is a fuzzy G#rg-open set
such that G AH < G and G A H # Ox. Since G is a fuzzy minimal G#rg-open set, we have G
AH = G i.e. G <H. This contradicts our assumption that G « H. Therefore G < H for any

fuzzy G#rg-open set H containing x,,.

Theorem 2.8: Let G be fuzzy minimal G#rg-open setithen G =A{H: H is any fuzzy G#rg-

open set containing x, } for any element x, of G.

Proof: By Theorem™* and from the fact that G is fuzzy G#rg-open set containing x,, we have

G < A{H: H s any fuzzy G#rg-open set containing x, }< G. Therefore, we have the result.

Theorem 2.9: Let G be a nonempty G#rg-open set, then the following three conditions are
equivalent.

i) G is fuzzy minimal G#rg-open set.

il) G < Fg#rg-cl(A) for any nonempty fuzzy subset A of G.

iii) Fg#rg-cl(G)=Fg#rg-cl(A) for any nonempty fuzzy subset A of G.

Proof: (1)= (2) Let G be a fuzzy minimal G#rg-open set, x, €G and A be a nonempty fuzzy
subset of G. By Theorem*, for any fuzzy G#rg-open set H containing x,, A <G <H which
implies A < H. Now A = AAG < A A H. Since A is nonempty, therefore A A H= Ox. Since
H is any fuzzy G#rg-open set containing x,, by the property, x, € Fg#rg-cl(A). That is x, €
G implies x, €Fg#rg-cl(A) which implies G< Fg#rg-cl(A) for any nonempty fuzzy subset A
of G.

(2) = (3) Let A be fuzzy nonempty subset of G. That is A<G which implies Fg#rg-cl(A) <
Fo#rg-cl(G)---(i). Again from (2) G< Fg#rg-cl(A) for any non-empty fuzzy subset A of G
which implies Fg#rg-cl(G) < Fg#rg-cl(Fg#rg-cl(A))= Fg#rg-cl(A). That is Fg#rg-cl(G) <
Fog#rg-cl(A)--- (ii). From (i) and (ii), we have Fg#rg-cl(G)= Fg#rg-cl(A) for any nonempty
fuzzy subset A of G.

(3) = (1) From (3) we have Fg#rg-cl(G) = Fg#rg-cl(A) for any nonempty fuzzy subsetA of
G. Suppose G is not a fuzzy minimal G#rg-open set. Then there exists a nonempty fuzzy
G#rg-open set | such that | <G and 1+G. Now there exists an element (a,1)eG such that
(a,1)¢ I which implies(a,1)€ 1x—I. That is Fg#rg-cl({(a,1)})< Fg#rg-cl(1x—1)= 1x—I, as

1x—1is a fuzzy G#rg-closed set in X. It follows that Fg#rg-cl({(a,1)})# Fg#rg-cl(G). This is
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a contradiction to fact that Fg#rg-cl({(a,1)})=Fg#rg-cl(G) for any nonempty fuzzy subset
{(a,1)} of G. Therefore, G is a fuzzy minimal G#rg-open set.

Theorem 2.10: Let G be fuzzy nonempty finite fuzzy G#rg-open set, then there exists at least

one (finite) fuzzy minimal G#rg-open set H such that H<G.

Proof: Let G be nonempty finite fuzzy G#rg-open set. If G is a fuzzy minimal G#rg-open set,
we may set H = G. If G is not a fuzzy minimal G#rg-open set, then there exists a (finite)
fuzzyG#rg-open set G1 such that Ox=G1<G. If G1 is a fuzzy minimal G#rg-open set, we may
set H = G¢ If Gz is not a fuzzy minimal G#rg-open set, then there exists a (finite) fuzzyG#rg-
open set G2 such that Ox#=G2<G:. Continuing this process, we have a sequence of fuzzy
G#rg-open sets G>G1>G2>Gs... >Gk>... . Since G is a finite fuzzy set, this process repeats
only finitely. Then finally we get a fuzzy minimal G#rg-open set H =G, for some positive

integer n.

Corollary 2.11: Let G be a finite fuzzy minimal open set,then there exists at least one (finite)

fuzzy minimal G#rg-open set H such that H<G.

Proof: Let G be a fuzzy finite minimal open set, then G is a nonempty finite fuzzy G#rg-open
set. By theorem 2.10, there exists at least one (finite) fuzzy minimal G#rg-open set H such
that H<G.

Theorem 2.12: Let G and G, arefuzzy minimal G#rg-open sets for any element A of A. If G <

V1enGa, then there exists an element A of A such that G = G,_.

Proof: Let G < V;eaGy. Then GA(VeaGy)= G. That isV,ea(GAG;) = G. Also, by theorem
5(ii), Vaea(GAG))= 0x or G =G, for any A € A. It follows that there exists an element A € A
such that G =G,,.

Theorem 2.13: Let G and G,are fuzzy minimal G#rg-open sets for any element A of A. If G
=G, for any elementA € A, then(VyepaG1)AG = Ox.

Proof: Suppose that (VyeaGa)A G# Ox. That is Vyea(GyA G) # 0x. Then there exits an
element A € A such thatG; A G # Ox. By theorem 5(ii), we have G=G,, which contradicts the
fact that G # G, for any A € A. Hence(V,epGy)AG = Ox.
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Theorem 2.14: Let G,be fuzzy minimal G#rg-open set for any element 4 of A and G, AG,, for
any elements A and u of A with 1 # p Assume that |A| >2. Let u be any element of A, then
(Vaea-anyGa) A Gy, = Ox.

Proof: Put G byG,in theorem 2.12, then we have the result.

Corollary 2.15: Let G, be a fuzzy minimal G#rg-open set for any element A2 of A and G, #
G, forany elements A and u of A with 4 # u. If T is a proper nonempty fuzzy subset of 4,

then (VAEA—TGl)/\ (VYETGY): OX.

Theorem 2.16: Let G, and G, are fuzzy minimal G#rg-open sets for any element A € Aand

y € T. If there exists an element yof T such that G, # G, for any element A of A, then

(VyET Gy) * (VAEA Gk) :

Proof: Suppose that an element y! of T satisfies G, # Gy, for any element yof A. If
(VyerGy)< (VaeaGy), then we see G,; <Vje,4 Gy. By theorem 2.12, there exists an element A

of A such that G, = G, which is a contradiction. It follows that (VyerGy) < (VaecaGy)-

Theorem 2.17: Let G, be a fuzzy minimal G#rg-open set for any element A of 4 and G, # G,
for any elements A and u of A with A # p. If T is a proper nonempty fuzzy subset of A, then
(VyerGy) < (VaeaGy)-

Proof: Let k be any element of A-T, then GkAVerGy =V, er (G AG),) = 0x and GkA(VaeaGa)
= Vaea(GkNGy) = Gl (VyerGy) = (VaeaGa), then we have 0x=Gk. This contradicts our

assumption that Gk is a fuzzy minimal G#rg-open set. Therefore, we have the result.

Definition: Let F be any proper fuzzyG#rg-closed subset of X is called fuzzy maximal G#rg-

closed set if and only if any fuzzyG#rg-closed set which contains F is either 1x or F.

Remark 2.18: Fuzzy Maximal closed sets and fuzzy maximal G#rg-closed sets are

independent each other as illustrated as,

Example 2.19:Let X = {a, b, ¢, d} be any fuzzy set and fuzzy subsets are Ox ={(a, 0), (b, 0),
(c,0), (d,0} =0, a; ={(a 1), (b, 0), (c, 0), (d, 0)} az ={(a, 0), (b, 1), (¢, 0), (d, 0)}, a3 ={(a,
0), (b, 0), (¢, 1), (d, 0)}, ay ={(a, 0), (b, 0), (c, 0), (d, 1)}, a5 = {(a, 1), (b, 1), (c, 0), (d, 0)},
as = {(a, 1), (b, 0), (¢, 1), (d, 0)}, a7 = {(a 1), (b, 0), (¢, 0), (d, 1)}, ag = {(a, 0), (b, 1), (c, 1),
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(d, 0)} a9 ={(a 0), (b, 1), (c, 0), (d, 1)}, 10 = {(a, 0), (b, 0), (¢, 1), (d, 1)}, ay; ={(a, 1), (b,
1), (¢, 1), (d, 0)}, a2 = {(a, 1), (b, 1), (c, 0), (d, 1)} ay3 = {(a, 1), (b, 0), (c, 1), (d, 1)}, 14 =
{(a, 0), (b, 1), (c, 1), (d, 1)} and 1x ={(a, 1), (b, 1), (c, 1), (d, 1)}= 1, with the fuzzy topology
of Xis T = {0x, ay, ag, o171, 1x}, then fuzzy closed sets in X areOx, oy, o7, o414, 1x. The fuzzy
maximal closed sets are a, a,, and fuzzy G#rg-closed sets areOx, oy, a7, Qg, 019, 012, 013,
014, 1x,then fuzzy maximal G#rg-closed sets are a5, 043, ®t14. Buta,is fuzzy maximal closed
set but not fuzzy maximal G#rg-closed set and also a5 is fuzzy maximal G#rg-closed sets

but not fuzzy maximal closed set in fts X.

Theorem 2.20: Let F be any proper fuzzy subset of X is said to be fuzzy maximal closed set

iff 1x—F is fuzzy minimal G#rg-open set in X.

Proof: Let F be any fuzzy maximal G#rg-closed set. Suppose 1x—F is not a fuzzy minimal
G#rg-open set, then there exists fuzzy G#rg-open set U # 1x—F such that Ox#=U<1x— F.
That is F <1x—U and 1x—U is a fuzzy G#rg-closed set. This contradicts our assumption that

F is a fuzzy minimal G#rg-open set.

Conversely, let 1x—F be a fuzzy minimal G#rg-open set. Suppose F is not a fuzzy maximal
G#rg-closed set, then there exists a fuzzy G#rg-closed set E #F such that F < E #1x. That is
Ox#1x—E <1x—F and 1x—E is a fuzzy G#rg-open set. This contradicts our assumption that

1x—F is a fuzzy minimalG#rg-open set. Therefore, F is a fuzzy maximal G#rg-closed set.

Theorem 2.21: i) Let F be a fuzzy maximal G#rg-closed set and E be any fuzzy G#rg-closed
set,then FVE = 1x or E<F.

i) Let F and E arefuzzy maximal G#rg-closed sets, then FV E =1x or F = E.

Proof: i) Let F be fuzzy maximal G#rg-closed set and E be any fuzzy G#rg-closed set. If F V
E = 1x, then there is nothing to prove. But if F V E#1x, then we have to prove that E< F.
Suppose FV E+# 1xthen F<FV E and FV E is fuzzy G#rg-closed set, as the finite fuzzy
union of fuzzy G#rg-closed sets is a fuzzy G#rg-closed set, we have FV E=1xorFV E=F.
Therefore, F V E = F which implies E< F.

ii) Let F and E are fuzzy maximal G#rg-closed sets. Suppose F V E#1x, then we see that F <
E and E< F by (i). Therefore F = E.
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Theorem 2.22: Let F be a fuzzy maximal G#rg-closed set. If x,, is a fuzzy element of F, then

for any fuzzy G#rg-closed set E containing x,, FV E=1x or E<F.

Proof: Let F be a fuzzy maximal G#rg-closed set and x,, is a fuzzy element of F. Suppose
there exists a fuzzy G#rg-closed set E containing x, such that F\V E# X. Then F < F VE and
F V E is a G#rg-closed set, as the finite union of G#rg-closed sets is a G#rg-closed set. Since
F is a G#rg-closed set, we have F V E = F. Therefore E<F.

Theorem 2.23: LetF, ,Fp,F,are fuzzy maximal G#rg-closed sets such thatF, # Fg. If F, A Fg <
E,, then either F, = F, or Fg=F,.

Proof: Given that F,A Fp < F,. If F,= E, then there is nothing to prove. But if F, # F, then
we must prove Fg = F,. Now Fg A E, = Fg A (E,A 1x) = FgA(E,A\ (F,V Fg) (by theorem
2.21(i1)) = Fg AN ((E, A F) V (E, NFg))= (Fg NE, N Fy) V (Fg\ E,\ Fg)= (F, A Fg) V (F, A\ Fg)
(by F,AFp < E))= (F, V E)) \ Fg= 1xA Fj (Since F, and F, are fuzzy maximal G#rg-closed
sets by theorem 2.21(ii), F,V E,= 1x) = Fg. That is Fg A E,= Fz which implies Fz < E,.

SinceFp and F, are fuzzy maximal G#rg-closed sets, we have Fg = F,. Therefore Fz = F,.

Theorem 2.24: LetF,,Fg and F, be fuzzy maximal G#rg-closed sets which are different from

each other. Then (F, A Fg) «(F, A\ F,).

Proof: Let (FoA Fg) < (FoA Fy) which implies (FoA Fg) V (FyA Fg) < (FoA Fy) V (F,A Fp)
which implies (F,V F,) AFg < F, A (F,V Fg). Since by theorem 2.21(ii), F,V F, = 1x and
FoV Fg= 1x which implies X A Fg < F,, A X which implies Fg < F,. From the definition of
fuzzy maximal G#rg-closed set it follows that Fg = F,,. This is a contradiction to the fact that

Fq, Fg and F, are different from each other. Therefore (F A Fg)< (FoA F,).

Theorem 2.25: Let F be a fuzzy maximal G#rg-closed set and x be a fuzzy element of F, then

F= V{E: E is a fuzzy G#rg-closed set containing fuzzy elementx, such that F V E+#1x}.

Proof: By theorem 2.24 and from fact that F is a fuzzy G#rg-closed set containing x,, we
have F< V{E: E is a fuzzy G#rg-closed set containing x, such that F V E+ 1x}< F.
Therefore, we have the result.
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Theorem 2.26: If F be a proper nonempty cofinite fuzzy G#rg-closed subset, then there exists

(cofinite) fuzzy maximal G#rg-closed set E such that F < E.

Proof: If F is a fuzzy maximal G#rg-closed set, we may set E=F. Suppose F is not a fuzzy
maximal G#rg-closed set, then there exists (cofinite) fuzzy G#rg-closed set F1 such that F<
F1#1x. If F1 is a fuzzy maximal G#rg-closed set, we may set E=F;. If F1 is not a fuzzy
maximal G#rg-closed set, then there exists a (cofinite) fuzzy G#rg-closed set Fosuch that F<
F1< F2#1x. Continuing this process, we have a sequence of fuzzy G#rg-closed sets, F <Fi1<
Fo< F3< F<... < Fk<... .Since F is a cofinite fuzzy set, this process repeats only finitely.

Then, finally we get a fuzzy maximal G#rg-closed set E = E, for some positive integer n.

Theorem 2.27: Let F be a fuzzy maximal G#rg-closed set. If x,, is a fuzzy element of 1x—F,

then 1x—F < E for any fuzzy G#rg-closed set E containing fuzzy element x,,.

Proof: Let F be a fuzzy maximal G#rg-closed set and x, €1x—F. E < F for any fuzzy G#rg-
closed set E containing x,. Then E VF = 1x by theorem 2.21(ii). Therefore 1x—F <E.

We now introduce minimal G#rg-closed sets and maximal G#rg-open sets in topological

spaces as follows,

Definition 2.28: A proper nonempty fuzzy G#rg-closed subset F of fts X is said to be a fuzzy
minimal G#rg-closed set if and only if any fuzzy G#rg-closed set which is contained in F is
Oxor F.

Remark 2.29: Every fuzzy minimal G#rg-closedset need not a fuzzy minimal closed set as

seen from the following example.

Example 2.30: Let X = {a, b, c, d, e} with fuzzy subsets 0x ={(a, 0), (b, 0), (c, 0), (d, 0)} =0,
B:={(a 1)}, B.={(d, 1), (&, D} B3={(a 1), (d, 1), (&, D}, o= {(b, 1), (¢, D}, = {(a, 1),
(b, 1), (c, 1)}, az={(b, 1), (c, 1), (d, 1), (e, 1)} and 1x ={(a, 1), (b, 1), (c, 1), (d, 1)} = 1 with
fuzzy topology oof X is T = {Ox, B4, B2, B3, 1x}then the fuzzy closed sets in X areOx, 1x,a4,
a,, oz. Fuzzy minimalclosed sets are o, = {(b, 1), (c, 1)}. Fuzzy G#rg-closed sets in X are Ox,
Ix, ay={(b, 1), (¢, D)}, ax={(a 1), (b, 1), (¢, D}, as={(a, 1), (b, 1), (d, 1)}, as={(a, 1), (b,
1), (e, D} as={(a 1), (¢, 1), (d, 1)}, az= {(a, 1), (¢, 1), (e, 1)}, ag= {(b, 1), (c, 1), (d, 1)},
ag={(b, 1), (¢, 1), (e, )}, a10={(a 1), (b, 1), (c, 1), (d, D}, ay1= {(a, 1), (b, 1), (c, 1), (e,
D} asz={(a 1), (b, 1), (d, 1), (e, 1)}, ay3= {(a, 1), (¢, 1), (d, 1), (e, 1)}, az= {(b, 1), (c, 1),
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(d, 1), (e, 1)}. Fuzzy minimal G#rg-closed sets are a;= {(b, 1), (¢, 1)}, a,={(a, 1), (b, 1), (d,
1)}; Og= {(a, 1)! (b! 1); (e! 1)}! 0= {(a! 1)! (C! 1)! (d! 1)}! o= {(a’ 1)’ (C’ 1)! (e! 1)} Here 0=
{@@ 1), (b, 1), (d, D} as={(a 1), (b, 1), (e, 1)}, as={(a, 1), (¢, 1), (d, 1)}, az={(a, 1), (c, 1),

(e, 1)} are fuzzy minimal G#rg-closed set but not fuzzy minimal closed set.

Definition 2.31: A proper nonempty fuzzy G#rg-open set U of fts X is said to be a fuzzy
maximal G#rg-open set if and only if any fuzzy G#rg-open set which contains U is either 1x
or U.

Remark 2.32: Every fuzzy maximal G#rg-open set need not fuzzy maximal open set as seen

from the following example.

Example 2.33: Let X = {a, b, c, d, e} with fuzzy subsets 0x ={(a, 0), (b, 0), (c, 0), (d, 0)} =0,
61: {(a, 1)}! 62: {(d! 1)! (e! 1)}! B3: {(a! 1)’ (d’ 1)! (e! 1)} and 1X :{(a’ 1)1 (b’ 1)’ (C1 1)1 (d1
1)} = 1 with fuzzy topology of X is T = {Ox, B1, B2, B3, 1x}, then fuzzy maximal open sets
are B3={(a, 1), (d, 1), (e, 1)} and fuzzy G#rg-open sets of X are 1x, Ox, B;={(a, 1)}, a;={(b,
l)}’ 0= {(C! 1)}1 (X3: {(dv 1)}1 0= {(e’ 1)}’ aS:{(a’ 1)1 (d, 1)}1 O(6: {(a, 1)’ (e’ 1)}1 o7 = {(b,
l)’ (d’ l)}! 0(8: {(b1 1)! (e’ l)}’ a9 :{(Cv l)’ (d’ 1)}1 O(10 = {(C’ 1)’ (e, 1)}1 62: {(d’ 1)1 (e! 1)}!
Bs; ={(a, 1), (d, 1), (e, 1)}, then fuzzy maximal G#rg-open sets are o; = {(b, 1), (d, 1)}, ag=
{(b’ 1)! (e! 1)}’ O(9 :{(C’ 1)! (d1 1)}1 alO = {(C, 1)1 (e’ 1)}1 BS = {(a, 1)1 (d, 1)1 (e’ 1)} BUtO(7 =
{(b’ 1)1 (d’ 1)}! a8: {(b’ 1)! (e1 1)}1 a9 :{(C1 1)1 (d, 1)}’ alO = {(C’ 1)1 (e! 1)} are fuzzy
maximal G#rg-open sets but not fuzzy maximal open sets.

Theorem 2.34: A proper non-empty fuzzy subset A of fts X is a fuzzy maximal G#rg-open set

if and only if 1x—A is a fuzzy minimal G#rg-closed set.

Proof: Let A be a fuzzy maximal G#rg-open set. Suppose 1x—A is not a fuzzy minimal G#rg-
closed set. Then there exists a fuzzy G#rg-closed set F#1x—A such that Ox#=F<1x—A. That
iIs A<lx—F and 1x—F is a fuzzy G#rg-open set. This contradicts our assumption that A is a

fuzzy minimal G#rg-closed set.

Conversely let 1x—A be a fuzzy minimal G#rg-closed set. Suppose A is not a fuzzy maximal
G#rg-open set. Then there exists a fuzzy G#rg-open set E #A such that A<E # 1x. That is
Ox# 1x—E <1x—Aand 1x—E is a fuzzy G#rg-closed set. This contradicts our assumption that

1x—A is a fuzzy minimal G#rg-closed set. Therefore, A is a fuzzy maximal G#rg-closed set.
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