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Abstract: Topologists have introduced and investigated many different generalizations of continuous maps in
fuzzy topology which proved to be very useful for the development of modern technology. The field of the
mathematical science which goes under the name of topology especially in fuzzy topology is concerned with all
questions directly or indirectly related to continuity. In this paper we defined and characterized the concept of
somewhat Gz — continuous maps and obtained some significant results in this context with help of various
supporting examples.
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1. Introduction

Fuzzy topology has found applications in upcoming fields such as digital topology and image processing. It was
in the year 1968 that C. L. Chang [5] grafted the notion of a fuzzy set into general topology and for such spaces
he attempted to develop the basic topological concepts like open set, closed set, neighborhood, interior of a set,
continuity, compactness etc. Azad [1] has introduced the concept of fuzzy semi-open sets in fuzzy topological
spaces. Beceren [2] introduced and studied the concept of strongly a-continuous functions, strong semi-
continuity and fuzzy pre-continuity and investigate various characterizations. Further the author verified that
fuzzy strongly a-continuous map is the stronger form of fuzzy a-continuous map. Csaszar [6] introduced the
notions of generalized topological spaces. He also introduced the notions of continuous functions and associated
interior and closure operators on generalized neighbourhood systems and generalized topological spaces. In
1963, Norman Levine [10] has presented the thought of semi-open sets and semi-continuous maps in topological
spaces. Mashhour et. al. [8-9] introduced and studied pre-open sets, a-open sets, semi-open sets, semi-pre-open
sets, simply open sets, regular semi open sets and locally closed sets respectively. Palaniappan and Rao [13]
introduced and investigated regular generalized open sets, generalized pre-open sets. In 1974, Arya and Gupta
[16] introduced the concept of complete continuity which is an intermediate between strong continuity and
continuity. Palani Cheety [11] introduced the concept of generalized fuzzy topology and investigates various
properties. In this paper, we have introduced the concept of somewhat

Gy —continuous maps and verify the results with the help of some counter examples.
2. Organization

Some required basic definitions, concepts of G — topological space and notations are discussed in Section 3.
In section 4, we have introduced and studied the concept of somewhat Gz — continuous map. Finally, Section 5
concludes the paper.

3. Preliminaries

Definition 3.1: Let X be a non-empty universal crisp set. A fuzzy topology on X is a non-empty collection t of
fuzzy sets on X satisfying the following conditions

i) Fuzzy sets 0 and 1 belong to t
i) Any arbitrary union of members of tisint
iii) A finite intersection of members of T isint

Here 0 and 1 represent the Zero Fuzzy Set and the Whole Fuzzy set on X, defined as, 0(x)=0,V x € X
1(x)=1,V x € X and the pair (X, 1) is called Fuzzy Topological Space on X. For Convenience, we shall denote
the fuzzy topological space simply as X.
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Definition 3.2: Let X be a crisp set and let "7" be a collection of fuzzy sets on X. Then "T" is called G —
topologyon X if it satisfies following conditions

i) The fuzzy sets 0 and 1 are in ‘7" where 0,1: X — I are defined as 0(x) = 0 and 1(x) = 1 forallx € X
i) If {A;}, j € ] is any family of fuzzy sets on X where A; € 7" then Ujg; A; € T

The pair (X, T) is called Gz — topological space

Definition 3.3: Let (X,7) be Gy —topological space. The members of the collection ‘T’ are called Gz —open
sets in Gz —topological space. The complement of G+ —open set in X is called Gz — close set.

Definition 3.4: Let (X,7) be G —topological space. For a fuzzy set A in X the Closure of A is defined as
Cly(A) =inf{K : A € K,K® € T}. Thus Cl(A) is the smallest closed set in X containing the fuzzy Gz —open
set A. From the definition, if follows that Cl;-(A) is the intersection of all G —closed sets in X containing A.

Definition 3.5: Let (X,7) be Gz —topological space. For a fuzzy set A in X, the interior of A, is defined as
I7(A) =Sup{Q : Q € A,Q € T}. Thus I-(A) is the largest G —open set in X contained in the fuzzy set A.
From the definition, if follows that I-(A) is the union of all G —open set in X contained in A.

Proposition 3.1: Let (X, T") beGz —topological space. Then:

i) 0 and 1 are fuzzy G —closed sets in X.
i) Arbitrary intersection of Gz —closed sets in X is Gz —closed set in X.

Definition 3.6: Let (X,T) be Gr —topological space. Then a fuzzy set A in X is called Gz — o —open set if
A € 17(C1,(I7(A))). The fuzzy set 1 in X is called Gy — a —closed set if A° is Gy — a —open set in X.
Definition 3.7: Let (X,7) be Gy — topological space. Then a fuzzy set A in X is called G —Semi open set if
A € Clr(I7(A)). The fuzzy set A in X is called G —semi closed set if L° is G —semi open set in X.

Definition 3.8: Let (X, T") be G — topological space. Then a fuzzy Set A in X is called Gz —pre-open set if A <
I+(Cl3()). The fuzzy set A in X is called G —  —open set if A < Cly(I(Clr(A))). 1

Definition 3.9: Let(X,7;) and (Y, T;) be two G —topological spaces and let F:X — Y be a mapping from set X
to set Y. Then f is called Gz —continuous mapping if f=1(2) is Gz —open in (X, 7;) for each Gz —open set A in
(Y, 73).

Proposition 3.2: Let (X, 77) and (Y, 7;) be two Gz —topological spaces and let F:X — Y be a mapping from set
X to set Y. Then following statements are all equivalent:

i) F is fuzzy continuous.
i) For each fuzzy closed set A in Y, F~1(Q) is fuzzy closed set in X.

Proposition 3.3: Let (X,7;) and (Y, 7;) be two G —topological spaces and let F:X — Y be a mapping from set
X to set Y. Let B be a basis for 7, if for each G — basic open set pin B, F~1(uw) is fuzzy open in X, then
F:X =Y is Gg —continuous.

Proposition 3.4: Let (X,7;) and (Y,7;) and (Z,7;) be Gy —topological spaces and F:X - Y, G:Y > Z, be
maps. If ‘F’ and ‘G’ are Gz —continuous maps, then GoF: X — Y is also G —continuous map.

4. SOMEWHAT Gz — CONTINUOUS MAPS

Definition 4.1: A mapping F: (X,7;) = (Y,7;) is said to be somewhat Gz — continuous maps if A # 0y
isGr — open set on Y and F~1(A) # 0y thenthere is Gz — open set B # 0y on X such that B € F~1(A).

Definition 4.2: A mapping F: (X,7;) — (¥, 73) is said to be somewhat Gz — pre —continuous map if A # Oy is
Gy —openseton Y and F~1(A) # 0y then there is Gz — pre — open set B # 0y on X such that B €
F1(A).
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Remark 4.1: In aGg — topological space (X,7;,7;) every Gy — continuous map is pairwise Gy — pre —
continuous map but not converse in general which is shown in Example 4.1

Example 4.1: Let X ={x;,x,} and Y = {y,,y,} .Consider fuzzy sets A = {(x;,0.3),(x,,0.6)}, B =
{(x,,0.5),(x,,04)} , C={(x,05),(x;,06)} on X. Again P={(y,,02),(y,,05)} , Q=
{(%1,0.6),(y,,03)}, R ={(y,,0.6),(y,,0.6 )}and S = {(y,,0.6),(y,,0.6 )} on Y. Let ; ={0,4,B,C, 1},
T, ={0,P,Q,R,S,1}. Then we define a mapping F(X,7;) — (Y, 7;) such that F(x;) = y; and F(x,) = v,.
Now we observe that set S = {(y,,0.6), (v,,0.6)} # Oy is Gz — open set on Y and F~1(S) # 0y and there
is Gz — pre — open set B = {(x;,0.5), (x,,0.4)} # 05 on X such that B € F~1(S) . Therefore F(X,T;) —
(Y,7;) is somewhat Gy —pre — continuous map but not Gy — continuous map because S =
{(31,0.6),(y,,0.6) isnot G — open set in Y.

Definition 4.3: A mapping F: (X,7;) — (Y, 7;) is said to be somewhat Gz — semi — continuous maps if A #
0y is Gz — open set on Y and F~1(A4) # 0y then there is Gy — semi — open set B # 04 on X such that B €
F1(A).

Remark 4.2: In a Gy —topological space (X,7;,7;) every G — continuous map is pairwise Gy — semi —
continuous map but not converse in general which is shown in Example 4.2

Example 4.2: In Example 4.1, the mapping F(X,7;) — (Y,7;) is somewhat G — semi — continuous map
but not Gz — continuous map because of the same reason as in Example 4.1

Definition 4.4: A mapping F: (X,7;) = (Y, 7,) is said to be somewhat G — 8 — continuous maps if A # 0y
is Gr —openset on Y and F~1(A) # 0y then there is Gr — B — open set B # 0y on X such that B
F1(4).

Remark 4.3: In a Gy — topological space (X,7;,7,) every Gz — continuous map is pairwise Gz — 8 —
continuous map but not converse in general which is shown in Example 4.3.

Example 4.3: In Example 4.1, the mapping F(X,7;) — (Y, J;) is somewhat G — 8 — continuous map but
not Gr — continuous map because of the same reason as in Example 4.1.

Definition 4.5: A mapping F: (X,7;) = (Y, 7;) is said to be somewhat Gr — a — continuous maps if A # 0y
is Gr —openseton Y and F~1(A) # 0y then there is Gx — a — open set B # 0y on X such that B
F1(A).

Remark 4.4: In a Gy — topological space (X,7;,7;) every Gy — continuous map is pairwise G — o —
continuous map but not converse in general which is shown in Example 4.4.

Example 4.4: In Example 4.1, the mapping F(X,7;) — (Y, 73) is somewhat G — a — continuous map but
not Gr — continuous map because of the same reason as in Example 4.1

5. Conclusion

In this Paper we have studied a new concept of somewhat G — continuous maps and have established several
relationships with the help of some counter examples, which are summarized as below in figure-1

Pairwise Gy — pre — continuous map
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Figure-1
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