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Abstract — A new class of functions, called slightly -
generalized ~-continuous functions is introduced. Basic proper-
ties of slightly m-generalized -y-continuous functions are studied.
The class of slightly m-generalized -y-continuous functions prop-
erly includes the class of slightly gvy-continuous functions and
wgy-continuous functions. Also, by using slightly m-generalized
~-continuous functions, some properties of domain/range of func-
tions are characterized.
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1 Introduction and Preliminaries

In the literature, y-open sets are being studied by many authors. Andrijevic [6] intro-
duced b-open sets in 1996 and Dontchev and Przemski [11] studied sp-open sets in that
year and in 1997, El-Atik [16] introduced y-open sets. Fujimoto et. al. [17] introduced
~v-continuous functions. Slightly v-continuous functions were introduced by Ekici and
Caldas [15] in 2004. Al-Omari and Noorani [5] introduced the notion of gy-continuous
functions and investigated some of their basic properties. Ravi et.al. [23] introduced
slightly gy-continuous functions. Sreeja and Janki [25] introduced 7g~y-closed sets and

mgy-continuous functions.
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In this paper, we define slightly m-generalized «-continuous functions and show that
the class of slightly m-generalized ~y-continuous functions properly includes the class
of slightly gy-continuous functions and mwgvy-continuous functions. Secondly we ob-
tain some new results on wgy-closed sets and investigate basic properties of slightly
m-generalized ~v-continuous functions concerning composition and restriction. Finally,
we study the behaviours of some separation axioms and related properties, 7G~O-
compactness and mGyO-connectedness under slightly m-generalized y-continuous func-
tions. Relationships between slightly m-generalized v-continuous functions and 7G~O-
connected spaces are investigated. In particular, it is shown that slightly m-generalized
~v-continuous image of mGyO-connected spaces is connected.

Throughout this paper, (X, 7) and (Y, 0) (or X and Y) represents a topological
space on which no separation axioms are assumed, unless otherwise mentioned. The
closure and interior of A C X will be denoted by cl(A) and int(A) respectively.

Definition 1.1. 1. A subset A of a space X is called regular open [28] if A =

int(cl(A)).

2. A subset A of a space X is called w-open [29] if the finite union of regular open
sets. The complement of w-open set is called w-closed.

3. A subset A of a space X is called G-open [1] if A C cl(int(cl(A))).

4. A subset A of a space X is called b-open [6] or sp-open [11] or vy-open [16] if A C
cl(int(A))Uint(cl(A)) [16].
The complement of ~y-open set is y-closed [16].

The intersection of all y-closed sets containing A is called the vy-closure of A and

is denoted by ~ycl(A) [16].
A is said to be vy-clopen [16] if it is y-open and ~y-closed.
The largest y-open set contained in A (denoted by yint(A)) is called the vy-interior
[16] of A.

5. A subset A of a space X is said to be generalized closed [21] (briefly g-closed) if
cl(A) C U, whenever A C U and U is open in X.
The complement of g-closed set is called g-open.

6. A subset A of a space X is said to be w-generalized closed [12] (briefly mg-closed)
if cl(A) C U, whenever A C U and U is w-open in X.
The complement of mg-closed set is wg-open.

7. A subset A of a space X is said to be gy-closed [13] if ycl(A) C U, whenever A
C U and U is open in X.

8. A subset A of a space X is said to be gy-open [13] if F' C ~int(A) whenever F C
A and F is closed in X.

Also it is a complement of gy-closed set.
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9. A subset A of a space X is said to be wgy-closed [25] if yel(A) C U, whenever A

10.

C U and U s m-open in X.

A subset A of a space X is said to be wgy-open [25] if F C ~yint(A) whenever F
C A and F is m-closed in X.

Also it is a complement of wgy-closed set.

If A is both mwgy-closed and 7wgy-open, then it is said to be wgy-clopen.

In this paper, the family of all open (resp. mg-open, Tgy-open, clopen) sets of a space
X is denoted by O(X) (resp. tGO(X), ntGyO(X), CO(X)) and the family of wgy-open
(resp. clopen) sets of X containing x is denoted by mGyO(X, ) (resp. CO(X, x)).

Definition 1.2. A function f : X — Y is called:

1.
2.

w-irresolute [14] if f1(F) is w-closed in X for every w-closed set F of Y .
T gy-continuous [25] if {1 (F) is wgy-closed in X for every closed set F of Y .

slightly continuous [24] (resp. slightly gy-continuous [23]) if for each z € X and
each clopen set V of Y containing f(z), there exists an open (resp. gy-open) set
U such that f(U) C V.

. wgy-irresolute [25] if f1(F) is wgy-closed in X for every mwgy-closed set F of Y.

strongly ~v-closed [13] if the image of each ~-closed set in X is vy-closed in Y.

7 gy-homeomorphism if it is bijective, wgy-irresolute and its inverse f~' is wgy-
irresolute.

Definition 1.3. /23] A function f: X — Y is called slightly gy-continuous if the inverse
image of every clopen set in Y is gy-open (resp. gy-closed, gy-clopen) in X.

Proposition 1.4. [6] The intersection of an open and a y-open set is a y-open set.

Lemma 1.5. [25] A subset A of a space X is wgy-open if and only if F C ~int(A)
whenever F is w-closed and F C A.

Lemma 1.6. [10] In any space (X, T), the intersection of an open set and wg-open set
i X 18 a mg-open set in X.

2

Slightly m-generalized y-continuous functions

Definition 2.1. A function f : X — Y is called slightly w-generalized ~v-continuous
(briefly slightly 7 gy-continuous) if the inverse image of every clopen set in Y is wgy-
open in X.

The proof of the following Theorem is straightforward and hence omitted.

Theorem 2.2. For a function f: X — Y, the following statements are equivalent:

1. fis slightly mgy-continuous.
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2. Inverse image of every clopen subset of Y is mgy-open in X.
3. Inverse image of every clopen subset of Y is wgy-closed in X.
4. Inverse image of every clopen subset of Y is wgy-clopen in X.

Obuviously, slight gy-continuity implies slight wgy-continuity and gy-continuity im-
plies slight 7gy-continuity. The following Fxamples show that the implications are not
reversible.

Example 2.3. Let X = Y ={a, b, ¢}, 7 = {0, {a}, X} and 0 = {0, {a}, {b, ¢}, Y}.
Then the function f: (X, 7) — (Y, o) defined by f(a) = a, f(b) = b and f(c) = c is
slightly mgy-continuous but not slightly gy-continuous.

Example 2.4. Let X = Y ={a, b, ¢}, 7 = {0, {b}, {c}, {b, ¢}, X} and 0 = {0, {a},
Yy, Let f: (X, 1) — (Y, o) be the identity function. Then fis slightly 7gy-continuous
but not mgy-continuous.

A space is called locally discrete if every open subset is closed [9]. Also, a space is
called as g7-T 2 if every mgy-closed subset of it is gy-closed.

The next two Theorems are immediate of the definitions of a locally discrete and
g7-T1 /2 space.

Theorem 2.5. If f: X — Y is slightly wgy-continuous and Y is locally discrete, then
f is mgy-continuous.

Theorem 2.6. If f : X — Y is slightly mgy-continuous and X is gy-Ty,2 space, then f
15 slightly gy-continuous.

Definition 2.7. [27] A topological space X is called hyperconnected if every open set is
dense.

Remark 2.8. The following Example shows that slightly mgy-continuous surjection do
not necessarily preserve hyperconnectedness.

Example 2.9. Let X = {a, b, ¢}, 7 = {0, {a}, X} and o = {0, {b}, {c}, {b, ¢}, X}.
Then the identity function f : (X, 7) — (X, o) is slightly 7gy-continuous surjective.
Also (X, ) is hyperconnected. But (X, o) is not hyperconnected.

3 Basic properties of slightly mgy-continuous func-
tions

Definition 3.1. The intersection of all wgy-closed sets containing a set A is called
mwgy-closure of A and is denoted by wgycl(A) [3].

Remark 3.2. It is obvious that wgycl(A) is wgy-closed and A is 7wgy-closed if and only
if mgycl(A) = A.

Lemma 3.3. Let A be a wgy-open set and B be any set in X. If N\B = 0, then A N
ngycl(B) = 0.
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Proof: Suppose that A N wgycl(B) # ) and x € A N wgycl(B). Then x € A and x €
ngycl(B) and from the definition of 7gycl(B), ANB # (). This is contrary to hypothesis.

Proposition 3.4. Let A be wgy-open in X and B an open in X. Then A N B is wgy-open
mn X.

Proof: Let F be any m-closed subset of X such that F C ANB C A. By Lemma
1.5 F C ~int(A) = U{G € X : G is y-open in X and G C A}. Then F C (UG)NB =
U(GNB). Since GNB is a vy-open set in X and GNB C ANB for each y-open set G C A,
F C U(ANB) C 7int(ANB) and by Lemma 1.5 ANB is mgy-open in X.

For a subset A of space X, the m-kernel of A [4], denoted by 7m-ker(A), is the inter-
section of all m-open supersets of A.

Proposition 3.5. A subset A of X is mgy-closed if and only if vcl(A) C mw-ker(A).

Proof: Since A is mgy-closed, ycl(A) C U for any m-open set U with A C U and
hence ycl(A) C m-ker(A). Conversely, let U be any m-open set such that A C U. By
hypothesis, ycl(A) C m-ker(A) C U and hence A is mgy-closed.

The union of two mgy-closed sets is generally not a mgy-closed set and the intersec-
tion of two mgy-open sets is generally not a wgy-open set.

Example 3.6. Let X = {a, b, ¢} and 7 = {0, {b}, {c}, {b, ¢}, X}. Then A = {a, b}
and B = {a, ¢} are wgy-open sets but their intersection ANB = {a} is not a wgy-open
set.

Example 3.7. Let X = {a, b, ¢} and 7 = {0, {b}, {c}, {b, ¢}, X}. Then A = {b}
and B = {c} are mgy-closed sets but their union AUB = {b, ¢} is not a wgy-closed set.

Proposition 3.8. Let f: (X, 7) — (Y, o) be a function. If fis slightly 7 gy-continuous,
then for each point x € X and each clopen set V containing f(x), there exists a wgy-open
set U containing = such that f(U) C V.

Proof: Let x € X and V be a clopen set such that f(x) € V. Since f is slightly
mgy-continuous, f~1(V) is mgy-open set in X. If we put U = f7}(V), we have x € U and
f(U) C V.

Let (X, 7) be a topological space. The quasi-topology on X is the topology having as
base all clopen subsets of (X, 7). The open (resp. closed) subsets of the quasi-topology
are said to be quasi-open (resp. quasi-closed). A point x of a space X is said to be
quasi closure of a subset A of X, denoted by cl, A, if A N U # () for every clopen set U
containing x. A subset A is said to be quasi closed if and only if A = cl,A [26]. If the
closure of A in topological space coincides with wgycl(A), then it is denoted by (X, ).

Proposition 3.9. Let f : (X, 7) — (Y, o) be a function. Then the following are
equivalent:

1. For each point z € X and each clopen set V containing f(x), there exists a mgy-open
set U containing x such that f(U) C V.



Journal of New Results in Science 3 (2013) 60-71 65

2. For every subset A of X, f(rgycl(A)) C cly(f(A)).
3. The map f: (X, p) — (Y, o) is slightly continuous.

Proof: (1) = (2). Let y € f(rgycl(A)) and V be any clopen nbd of y. Then there
exists a point x € X and a wgy-open set U containing x such that f(x) =y, x € mgycl(A)
and f(U) C V. Since x € wgycl(A), UN A # () holds and hence V N f(A)# (). Therefore
we have y = f(x) € cl,(f(A)).

(2) = (1). Let x € X and V be a clopen set with f(x) € V. Let A = f~1(Y\V), then
x ¢ A. Since f(mgycl(A)) C cly(f(A)) C cl,(Y\V) = Y\V, it is shown that mgycl(A) =
A. Then since x ¢ wgycl(A), there exists a mgy-open set U containing x such that U N
A = ) and hence f(U) C {(X\A) C V.

(2) = (3). Suppose that (2) holds and let V be any clopen subset of Y. Since
f(rgyel(f1(V))) Cel,(f(f71(V))) Cely(V) =V, it is shown that wgycl(f~1(V)) = 71(V)
and hence we have f~1(V) is mgy-closed in (X, 7) and hence f~1(V) is closed in (X, p).

(3) = (2). Let y € f(mgycl(A)) and V be any clopen nbd of y. Then there exists a
point x € X such that f(x) = y and x € wgycl(A). Since f is slightly continuous, f~1(V)
is open in (X, u) and so wgy-open set containing x. Since x € wgycl(A), 71 (V) N A #
(0 holds and hence V N f(A) # (). Therefore, we have y = f(x) € cl,(f(A)).

Now we investigate some basic properties of slightly wgvy-continuous functions con-
cerning composition and restriction. The proofs of the first three results are straight-
forward and hence omitted.

Theorem 3.10. If f : X — Y is wgy-irresolute and g : Y — Z s slightly wgvy-
continuous, then g o f : X — Z is slightly mgy-continuous.

Theorem 3.11. If f: X — Y s slightly wgy-continuous and g : 'Y — Z is continuous,
then g o f : X — Z is slightly 7gy-continuous.

Corollary 3.12. Let {X; : i € I} be any family of topological spaces. If f: X — 11X
15 slightly mgy-continuous mapping, then P; o f : X — X; is slightly wgy-continuous for
each © € I, where P; is the projection of I1.X; onto X;.

Lemma 3.13. Let f: X — Y be bijective, w-irresolute and strongly v-closed. Then for
every wgy-closed set A of X, f(A) is mgy-closed in Y.

Proof: Let A be any mgvy-closed set of X and V a m-open set of Y containing f(A).
Since (V) is a m-open set of X containing A, vcl(A) C £71(V) and hence f(vycl(A)) C
V. Since f is strongly 7-closed and ~ycl(A) is y-closed in X, f(ycl(A)) is y-closed in Y.
Since ycl(f(A)) C vel(f(ycl(A))) €V, yel(f(A)) € V. Therefore f(A) is mgy-closed in Y.

Theorem 3.14. Let f : X — Y and g : Y — Z be functions. If f is bijective, -
wrresolute and strongly v-closed and if g o f : X — Z is slightly 7wgvy-continuous, then g
15 slightly mgy-continuous.

Proof: Let V be a clopen subset of Z. Then (g o f)~}(V) = (g7 }(V)) is mgy-
closed in X. Then by the above Lemma, g~'(V) = f(f~*(g7!(V))) is mgy-closed in Y.

Combining Theorems 3.10 and 3.14, we obtain the following result.
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Corollary 3.15. Let f: X — Y be a bijective wgy-homeomorphism and let g : Y — Z
be a function. Then g o f: X — Z is slightly mgy-continuous if and only if g is slightly
T gy -continuous.

Lemma 3.16. [25] Let A C X. If A is open, then
TO(A, 7/A) = VN A such that V € 7O(X, T).

Let B C A C X. Then we say that B is mgy-closed relative to A if ycly(B) C U
where B C U and U is m-open in A.

Theorem 3.17. Let B C A C X where A is wgy-closed and m-open set. Then B is
wgy-closed relative to A if and only if B is wgy-closed in X.

Proof: We first note that B C A and A is both wgv-closed and 7-open set, then
~vel(A) C A and ycl(B) C vcl(A) C A. Now from the fact that A N ycl(B) = ycla(B), we
have vcl(B) = vcla(B) € A. If B is mgy-closed relative to A and U is m-open subset of
X such that BC U, then B=B N A CUnN A where UN A is m-open in A. Hence as B
is mgy-closed relative to A, vcl(B) = vcla(B) € U N A C U. Therefore B is mgy-closed
in X.

Conversely, if B is wgy-closed in X and U is a m-open subset of A such that B C
U, then U =V N A for some m-open subset V of X. As B C V and B is wgy-closed in
X, vcl(B) € V. Thus ycla(B) = vcl(B) N A € V N A = U. Therefore B is mgy-closed
relative to A.

Theorem 3.18. If f: X — Y is slightly wgy-continuous and A is mgy-closed and w-open
subset of X, then f/A : A — Y is slightly 7 gy-continuous.

Proof: Let V be a clopen subset of Y. Then (f/A)~}(V) ={1(V) n A C 71(V).
Since f1(V) is mgy-closed in X, (f/A)~}(V) is wgy-closed in X . Since (f/A)~H(V) =
f=1(V) N A C A C X, by Theorem 3.17, (f/A) 7' (V) is mgy-closed in the relative topology
of A. Therefore f/A is slightly mgy-continuous.

4 Some application theorems

Definition 4.1. A space is called

1. wgy-Ty (resp. ultra Hausdorff or UTy [24]) if every two distinct points of X can
be separated by disjoint wgy-open (resp. clopen) sets.

2. mGyO-compact (resp. mildly compact [26]) if every mwgy-open (resp. clopen) cover
has a finite subcover.

Example 4.2. Let X = {a, b, ¢} and 7 = {0, {a}, X}. Then (X, 7) is wgy-Ts.

The following Theorem gives a characterization of wgy-T5 spaces and is an analogous
to that in general topology, hence its proof is omitted.

Theorem 4.3. A space X is wgy-Ts if and only if for every point x in X,
{z} = {F : Fis mgy-closed nbd of z}.
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Theorem 4.4. If f : X — Y s slightly wgy-continuous injection and Y is UTy, then
X is mgy-Ts.

Proof: Let x;, xo € X and x; # Xo. Then since f is injective and Y is UTs, f(x;) #
f(x2) and there exist Vi, Vo € CO(Y) such that f(x;) € V; and f(x2) € Vo and V; N
Vy = (. Since f is slightly mgy-continuous, x; € f~1 (V;) € 1GyO(X) for i = 1, 2 and
f=1(Vy) N £71(Vy) = 0. Thus X is wgy-Ts.

Theorem 4.5. If f : X — Y is slightly wgy-continuous surjection, and X is wGyO-
compact, then Y is mildly compact.

Proof: Let {V, : V, € CO(Y), a € I} be a cover of Y. Since f is slightly mgy-
continuous, {f"1(V,): a € I} be mgy-open cover of X so there is a finite subset Iy of I
such that X = U{f"}(V,) : @ € Iy}. Therefore, Y = U{V,, : a € Iy} since f is surjective.
Thus Y is mildly compact.

We shall continue to work by generalizing the well known theorems in general topol-
ogy.

Recall that a space X is submaximal if every dense set is open and it is said to be
extremally disconnected if the closure of every open set is open.

Lemma 4.6. If X is submaximal and extremally disconnected, then every [(3-open set
in X is open [18]. That is, every y-open set in X is open.

Remark 4.7. By Lemma 4.6 and the following diagram, we can say that every mgy-
open set in X is wg-open.

y-open — open

l l
gy-open — g-open
! !

Tgy-open — Tg-open

Theorem 4.8. If f : X — Y is a slightly continuous, g : X — Y is a slightly mgv-
continuous, Y is UTy, X is submazximal and extremally disconnected, then A = {z € X

s flx) = g(z)} is wg-closed.

Proof: Let x ¢ A, then f(x) # g(x). Since Y is UTy, there exist Vi, Vo € CO(Y)
such that f(x) € V; and g(x) € Vo and Vi NV, = (). Since f is slightly continuous and
g is slightly mgy-continuous, f~}(V}) is open in X and g~'(V;) is mgy-open and hence
mg-open in X since X is submaximal and extremally disconnected (Remark 4.7) with x
e 71V Ng t(Vy). Let U= f1(Vy) N g }(Vy). Then U is a mg-open set (Lemma
1.6). If z € U, then z € f7}(V;) and z € g7*(V,). Hence f(z) # g(z). This shows that
U C A°¢ and therefore A is mg-closed.

Definition 4.9. A subset of a space X is said to be wgy-dense if its wgy-closure equals
X.

The next Corollary is a generalization of the well known principle of extension of
the identity.
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Corollary 4.10. Let f, g be slightly wgy-continuous from a space X into a UTy-space
Y. If f and g agree on wgy-dense set of X, then f = g everywhere.

Definition 4.11. Let A be a subset of X. A mapping v : X — A is called slightly
T gy-continuous retraction if r is slightly mgy-continuous and the restriction 1|4 is the
identity mapping on A.

Theorem 4.12. Let A be a subset of X and r : X — A be a slightly 7gvy-continuous
retraction. If X is UTs, then A is mgy-closed set of X.

Proof: Suppose that A is not mgy-closed. Then there exists a point x in X such that
x € mgryel(A) but x ¢ A. It follows that r(x) # x because r is slightly mgy-continuous
retraction. Since X is UTy, there exist disjoint clopen sets U and V such that x € U
and r(x) € V. Since r(x) € A, r(x) € VN A and V N A is clopen set in A. Now let W
be arbitrary mgy-nbhd of x. Then W N U is a mgy-nbhd of x. Since x € wgycl(A), (W
N U) N A # (. Therefore, there exists a point y in W N U N A. Since y € A, we have
r(y) =y € U and hence r(y) ¢ V N A. This implies (W) € V N A because y € W. This
is contrary to slight wgy-continuity of r from Proposition 3.8. Hence A is mgy-closed.

Definition 4.13. A space X is called m Gy O-connected provided X is not the union of
two disjoint, non-empty mgy-open sets.

Example 4.14. Let X = {a, b, ¢} and 7 = {0, {c}, {a, b}, X}. Then (X, 7) is not
7w Gy O-connected.

Theorem 4.15. If f : X — Y s slightly wgvy-continuous surjection, and X is wGyO-
connected, then Y is connected.

Proof: Assume that Y is disconnected. Then there exist disjoint, non-empty clopen
sets U and V for which Y = U U V. Therefore, X = {~}(U) U {}(V) is the union of
two disjoint, mgy-open nonempty sets and hence is not 7GyO-connected.

Slight mgy-continuity turns out to be a very natural tool for relating 7GvyO-connected
spaces to connected spaces. In Theorem 4.15, we have seen that the slightly mgy-
continuous image of a mGvyO-connected space is connected but that a slightly mgy-
continuous function is not necessarily a mGyO-connected function which is defined
below.

Definition 4.16. A function f: X — Y is called w Gy O-connected if the image of every
7w Gy O-connected subset of X is a connected subset of Y.

The following Fxample shows that a slightly wgy-continuous function is not neces-
sarily Gy O-connected.

Example 4.17. Let X = Y ={a, b, ¢}, 7 = {0, {a, ¢}, X} and o = {0, {a}, {b}, {qa,
by, Y}. Let f: (X, 1) — (Y, o) be defined by f(a) = f(c) = a and f(b) = b. Then fis
slightly mgvy-continuous but it is not wGryO-connected.

Next we show by the Example that a 7GyO-connected function need not be slightly
Tgy-continuous.
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Example 4.18. Let X = {% :n € NPU{0} and T be the usual relative topology on X.
Let Y = {0, 1} and o be the discrete topology on Y. Define f: (X, 7) — (Y, o) by
f(x) = 0 for every n € N and f(0) = 1. It can be seen that the wgy-open sets in (X,
T ) are precisely the open sets. It then follows that f is w Gy O-connected but not slightly
T gy -continuous.

Thus we have established that slight mgvy-continuity and 7GyO-connectedness are
independent.

Definition 4.19. A space X is said to be Gy O-connected between the subsets A and
B of X provided there is no wgy-clopen set F for which A C F and F N B = (.

Example 4.20. Let X = {a, b, ¢} and 7 = {0, {c}, {b, ¢}, X}. Take A = {a, b} and
B ={b, ¢}. Then (X, 7) is mGyO-connected between the subsets A and B.

Definition 4.21. A function f: X — Y is said to be set w GyO-connected if whenever
X is wGyO-connected between subsets A and B of X, then f(X) is connected between
f(A) and f(B) with respect to the relative topology on f(X).

Example 4.22. Let X = {a, b, ¢}, 7 = {0, {c}, {b, ¢}, X} and o0 = {0, {c}, X}.
Let f: (X, 7) — (X, o) be the identity function. By the above Example, (X, T) is
7 Gy O-connected between the subsets A and B. It implies that f(X) is connected between
f(A) and f(B) with respect to the relative topology on f(X).

Theorem 4.23. A function [ : X — Y is set w GyO-connected if and only if {*(F) is
mwgy-clopen in X for every clopen set F of f(X) (with respect to the relative topology on

fX)).

Proof: The proof is obtained by following similar arguments as in ([8, Theorem 7])
or ([30, Theorem 20]) or ([7, Theorem 4.9]) or ([10, Theorem 3.23]).

Obviously, every slightly mgy-continuous surjective function is set m1GyO-connected.
On the other hand, it can be easily shown that every set 7GyO-connected function is
slightly mwgy-continuous. Thus we have seen that in the class of surjective functions,
slight mgvy-continuity and set mGyO-connectedness coincide. The following Example
shows that in general slight mgvy-continuity is not equivalent to set 7GyO-connectedness.

Example 4.24. Let R be real numbers with the usual topology and let f: & — R by f(x)
=-lifzx< 0and f(x) = 1if v > 0. Since R is connected, f is slightly 7 gqy-continuous.
However, {1} is clopen in f(R) but f1({1}) = [0, +00) is not wgy-open i.e., f is not
set m Gy O-connected.

5 Conclusion

General topology is important in many fields of applied sciences as well as branches
of mathematics. In reality it is used in data mining, computational topology for geo-
metric design and molecular design, computer-aided design, computer-aided geometric
design, digital topology, information systems, particle physics and quantum physics etc.
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The notions of sets and functions in topological spaces and fuzzy topological spaces
are extensively developed and used in many engineering problems, information systems,
particle physics, computational topology and mathematical sciences.

By researching generalizations of closed sets, some new separation axioms have been
founded and they turn out to be useful in the study of digital topology. Therefore, all
topological functions defined in this paper will have many possibilities of applications
in digital topology and computer graphics.
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