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Abstract

M. Khan and T. Noiri introduce Ig* -continuous functions, strongly Ig* -continuous
S S
functions and weakly 7 e -continuous functions. In this paper we introduce and analyze some
S

additional properties of 7 g5, -continuous function, Strongly 7 ggs -continuous functions and

contra Z ggs -continuous functions and obtain some results.

1. Introduction

M. Khan and T. Noiri introduce Ig*s -continuous functions, strongly

7 s -continuous functions and weakly 7 " -continuous functions. It turns
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out that weak 7 s -continuity is weaker than weak Z-continuity defined by

Ackgoz et al. In 1996, Dontchev introduced a new class of functions called

contra continuous functions. He defined a function f: X — Y to be contra

continuous if the pre image of every open set of Y is closed in X. A new
weaker form of this class of functions, called contra-e-continuous functions,
contra e-continuous functions, and contra a-continuous functions were

introduced and investigated by Ekici. Wadel Al-Omer et al. introduced the

concept of contra e-Z-continuous functions in ideal topological spaces. In this

paper we introduce and analyze some additional properties of Ig*s-
continuous function, strongly Ig*s -continuous functions and contra Ig*s-

continuous functions and obtain some results.
2. Preliminaries

Definition 2.1 [22]. The 6-closure of A, denoted by Clg(A), is defined to
be the set of all x e X such that ANCIU) = for every open
neighbourhood U of X. If A = Cly(A), then A is called 0-closed. The

complement of a 0-closed set is called a 0-open set. The 0-interior of A is
defined by the union of all 6-open sets contained in A and is denoted by

Remark 2.2 [22]. The collection of 3-open sets in a topological space
(X, 1) forms a topology t¢ on X.

Definition 2.3 [22]. The 3-closure of A, denoted by Cl5(A), is defined to
be the set of all x € X such that AN Int(Cl(U)) = <& for every open
neighbourhood U of X. If A = Cly(A), then A is called a §-closed set. The
complement of a 3-closed set is called 8-open. The 8-interior of A is defined by

the union of all 3-open sets contained in A and is denoted by Ints(A),

Remark 2.4 [22]. The collection of 8-open sets in a topological space
(X, 1) forms a topology t5 on X.

Definition 2.5. A subset A of a topological space (X, 1) is said to be
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(1) regular open [20] if A = Int(CI(A)),
(2) preopen [18] if A < Int(CI(A)),
(3) semiopen [17] if A < CI(Int(A)),

The complement of a regular open (resp. preopen, semiopen) set is called
a regular closed (resp. preclosed, semiclosed) set. The set of all regular open
(resp. preopen, semiopen, regular closed, preclosed, semiclosed) sets of (X, t)

is denoted by RO(X) (resp. PO(X), SO(X), BO(X), RC(X), PC(X), SC(X))
S—-int(A)={UU:UcA and U is semi-open sets} and
scl(A)={1G: A = G and G is semi-closed}.

Remark 2.6 [22]. A set A < X is 8-open if and only if it is the union of
regular open sets of X.

An ideal 7 on a topological space (X, 1) is a non-empty collection of

subsets of X which satisfies the following conditions.
(1) AeZ and Bc A= BeZ and
2) AeZand Be A=> AUBel.

Definition 2.7 [12]. Let (X, t) be a topological space with an ideal Z on X

and () be a set operator from @X) to @(X). For a subset
Ac X, A"(Z,7)={xeX:UUAg¢Z for every Uep(x)} where
wx) ={U € 1 : x € U} is called the local function of A with respect to Z and .

We will simply write A* for A*(Z, 1).

Definition 2.8 [12]. Let (X, t) be a space with an ideal Z on X. The set
operator cl* is called a *-closure and is defined as cl"(A)= A c A" for
Ac X. We will denote by 1"(Z,t) the generated by cl, that is,
T(Z)={Uc X:cl"(X-U)=X-U}. 1°(Z) is called *-topology which is
finer than 1. The elements of t"(Z, 1) are called *-open and the complement
of an *-open set is called *-closed. The interior of a subset A in (X, 1*(Z, 1))
is denoted by int*(A).
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Definition 2.9 [5]. A subset S of an ideal topological space (X, 1, Z) is

called semi-I-open if S U CI*(Int(S)). The complement of a semi-I-open set is

called a semi-I-closed set. The family of all semi-I-open (resp. semi-I-closed)
sets of (X,t1,Z) is denoted by SZO(X) (resp. SZO(X)). We set

STOX, x) ={U : U € STO(X) and x e U} and STO(X, x) =
{U:U e STO(X) and x € U}.

Definition 2.10 [3]. The intersection of all semi-I-closed sets containing
A is called the semi-I-closure of A and is denoted by sZCI(A). A subset A is

semi-I-closed if, and only if sZCI(A) = A. The union of all semi-I-open
subsets of (X, 1) contained in A — X is called the semi-I-interior of A and is

denoted by sZInt(A).

Definition 2.11 [3]. An ideal topological space (X, 1, Z) is semi-I-normal
if for each disjoint closed sets Fj, Fy of X, there exist disjoint semi-Z-open
sets Wy, W, such that F; < W;, where i =1, 2.

Definition 2.12 [3]. A function f: (X, 1, Z) - (Y, o) is called a semi-
continuous function if for every open subset Vof Y, f (V) is semi-open in X.

Definition 2.13. A subset A of X is g-closed if cl(A) c U whenever
A c U and Uis open.

Lemma 2.14. The following statements are true Let A be a subset of a
topological space (X, 1). Then A € PO(X) if and only if sCl(A) = Int(CI(A))

[7]
Definition 2.15. A space X is said to be T'Z g -space if every 7 g -closed

set is closed.
Definition 2.16. A function f : (X, 1) — (Y, o) is said to be strongly
continuous, if f71(V) is semi-closed in (X, 1) for every closed set Vin (Y, o).
Definition 2.17. A function f : (X, 1) - (Y, o) is said to be perfectly
continuous, if f71(V) is clopen in (X, t) for every open set Vin (Y, o).
Definition 2.18. A function f: (X, 1) - (Y, o) is called completely
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continuous, if the inverse image of every open set in Y is regular open in

(X, 7).

Definition 2.19. A function f : (X, 1) - (Y, o) is called totally semi-

continuous, if the inverse image of every semi-open set in Y is clopen in

(X, 7).
Definition 2.20. A function f:(X,1,7Z) > (Y,0) is called Z g-
continuous, if the inverse image of every closed set in Yis Z g5, -closed in X.
Definition 2.21. A function f:(X, 1) > (Y, o) is said to be contra-
continuous if (V) is closed in (X, 1) for each open set Vin (Y, o).
Definition 2.22. A function f:(X, 1, Z)—> (Y, 0, J) is called Z g -

irresolute, if the inverse image of every 7 45, -closed set in Yis Z g54 -closed in

X.

Definition 2.23. A space X is said to be 7 g5, - T5 -space if for any distinct
points x and y ox there exists two disjoint 7 g, -open sets U and V such that

x € U and y € V respectively.

3. Z g5s-Continuous Function

In this division, we analyze some additional properties of Z g5 -
continuous function, Strongly Z g5, -continuous functions and obtain some

results.

Definition 3.1. A subset A of X is called generalized & semi-closed (briefly
7 gss -closed) set if Z,.(A) c U whenever A c U and U is 8-open in (X, 1).

The family of all 7 4, -closed subsets of the space X is denoted by Z g5,-C(X)
and Z g, -open subsets of the space X is denoted by Z g55-O(X).

Definition 3.2. A function f:(X, 1, Z) — (Y, 0) is said to be Z g-
continuous, if the f_l(V) is 7 455 -closed in (X, 1, T) for every closed set Vin

(Y, o).
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Theorem 3.3. Let f:(X,1,7)—>(Y,0) be bijective T gz55-continuous
and g:(Y,0) > (Z,n) be Dbijective continuous function  then

gof:(X,1,7) > (Z, 1) is T g -continuous function.

Proof. Let Vbe any open subset of Z then g~!(V) be open in Y and as fis
7 g5 -continuous gl (V) is 7 gss-open in X ie., (go V) is 7 gss -
open in Ximplies gof is 7 e -continuous function.

Definition 3.4. A function f : (X, 1) - (Y, o, Z) is said to be strongly
7T g5 -continuous, if f7Y(V) is semi-closed in (X, t) for every T g5 -closed set
Vin (Y, o, 7).

Theorem 3.5. A function f:(X,1)—>(Y,0,Z) is strongly T gs-
continuous, if and only if the inverse image of each T 455 -open set in Vis a

semi open set in U.
Proof. Suppose f:(X,1)—>(Y,0,Z) is strongly Z g, -continuous
function and V'is T g -open set in Y. Then Y -V is T g -closed in Y. By

hypothesis f1(Y -V)=X—-f}V) is a semi-closed set in X and hence
f_l(V) is semi-open set in X. On the other hand, if F'is 7 g, -closed set in Y,
then Y — F' is an Z 4, -open set in X.

By hypothesis f1(Y - F) = X — f(F) is semi-open set in X, implies
f 71(F) is semi-closed set in X. Therefore f is strongly Z g5, -continuous.

Theorem 3.6. The following are equivalent for the function
f:(X,1)>({,0 1)

(1) The function f is strongly T g, -continuous.

(2) For each x € U and each T g5 -open set Vin (Y, o, I) with f(x) eV,
there exist a semi open set Win (X, t) such that x e W and f(W)c V.

3) fHV) < S —int(f (V) for each 7T g5 -open set Vof Y.
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(4) f7Y(F) is semi closed in (X, 1) for every 7T gss -closed set F of Y.

Proof.

(1) — (2) Suppose (1) holds. Let x € U and V be a 7 4, -open set in V
containing f(x). Since f is strongly Z g5 -continuous, implies V) is a
semi open set in (X, 1) such that x e f~}(V). Put W = f"}(V), then x e W
and f(W) = f(f (V). Thus (2) holds.

(2) - (3) Suppose (2) holds. Let V be any Z g5 -open set in Y and
x € fY(V). By (2), there exists a semi open set Win (X, t) such that x € W
and f(W) < V. This implies x € W = S —int(W) < S — int(f (V). That is
x € S —int(f(V)). Therefore, f1(V) = S — int(f 1(V)).

(8) > (4) Suppose (3) holds. Let F be any 7 g5s -closed set of Y. Set
V =Y - F, then Vis Z 4 -open set in Y. By (3) FLV) < S —int(f H(V)).
That is f (V- F)c S—int(f (V- F)). This implies X —f(F)c X
— scl(f~Y(F)). This implies scl(f Y(F)) = f1(F). But f1(F) < scl(f1(F))
is always true. Thus, f }(F) = scl(f }(F)). Therefore, f~(F) is semi closed
in (X, 7).

(4) — (1) Suppose (4) holds. Let V be any Z g5 -open set of Y. Set
F =Y —V. Then Fis I g -closed set of Y. By (iv), f_l(F) is semi closed in

(X, 7). But fY(F) = f1(Y - V)= X = f}V). This implies f (V) is a semi

open set in (X, t). Therefore fis strongly 7 g8 -continuous.
4. Perfectly 7 g, -Continuous Function

Definition 4.1. A function f : (X, t) > (Y, o, Z) is said to be perfectly
7T g55 -continuous, if f7Y(V) is clopen in (X, 1) for every T gos -open set Vin
Y, o, 7).
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Theorem 4.2. If a function [ : (X, 1) —> (Y, o, Z) is perfectly continuous
and Y is T g5 -space, then f is perfectly T g5 -continuous.

Proof. Let G be a T g -open set in Y. Since Y is T'Z 45, -space, G is an
open set in Y. Since f is perfectly continuous, f~}(G) is clopen in (X, 1).
Therefore f is perfectly Z g55 -continuous function.

Theorem 4.3. Every perfectly T g, -continuous function into finite Tj -
space is strongly continuous.

Proof. Obvious because every finite 77 -space is discrete space. Therefore

every subset A of X is open and hence 7 g5, -open. Since f is perfectly 7 g -

continuous function, f_l(A) is clopen for every subset A of X. Therefore f is

strongly continuous.

Theorem 4.4. Let X be a discrete topological space, Y be any topological
space and f :(X, 1) —> (Y, o, Z) be a function. Then the following are

equivalent.
(1) f is perfectly T g5, -continuous.
(2) f is strongly T g5 -continuous.
Proof.
(1) = (2) Obvious because every clopen set is open.
(2) > (1) Let Vis a T g5 -open in Y. By hypothesis, Y (V) is open in

(X, 7). Since X is discrete space, f (V) is also closed set in (X, ). Therefore

f1s perfectly 7 g5, -continuous.

Theorem 4.5. Let A be any subset of X. If f:(X,1)—> (Y,0,2I) is
perfectly I g5 -continuous, then the restriction function fls: A —>Y is

perfectly T g5 -continuous.

Proof. Let V be a Zg5-open set of Y. Since [ is perfectly 7 g5 -
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continuous, £ 1(V) is clopen set in (X, 1). Then, (f [4) (V)= ANfHV) is
clopen in A and hence f |4 is perfectly 7 g5, -continuous.

Theorem 4.6. Let f : (X, 1) > (Y, 0, Z) and [ :(Y,0,Z) > (Z, n, J) be
two function.

(1) If f, g are perfectly T g5 -continuous function, then (g o f) is perfectly

7 g5s -continuous function.

(2) If f is perfectly T g5 -continuous function and g is T g5, -irresolute, then

(g o f) is perfectly T g5 -continuous function.

(3) If f is perfectly T g55-continuous function and g is strongly T g -

continuous, then (g o f) is perfectly T g5 -continuous function.

(4) If f is perfectly I g5s-continuous function and g is I g5 -continuous,

then (g o f) is perfectly continuous function.

(5) If f is perfectly I g5s-continuous function and g is I g5 -continuous,

then (g o f) is totally semi-continuous function.

(6) If [ is T g5 -continuous and g is strongly continuous then (gof) is

7 g5 -continuous.

(1) If [ is T g5 -irres-olute and g is perfectly I g5, -continuous, then (gof)
is T ggs -irresolute function.

Proof.

(1) Suppose F is a Z g, -closed set in Z. Since g is perfectly 7 g5 -
continuous function, g_l(F ) is clopen in Y. Now f is perfectly 7 205 -
continuous function and every closed set is 7 g, -closed set, implies g Y(F) is
T g5 -closed set in Y and (g }(F)) = (g f) '(F) is clopen in (X, x).

Therefore (g o f) is perfectly Z g5, -continuous.
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(2) Suppose Fis a T g -closed set in Z. Since g is 7 g5, -irresolute, g_l(F)

is T g -closed set in Y. Now f is perfectly Z g5 -continuous function,
F g Y (F)) = (g o Y X(F) is clopen in (X, t). Therefore (g o f) is perfectly
7 g5s -continuous.

(3) Suppose U is a T 455 -open set in Z. Since g is strongly 7 g5 -
continuous g_l(F) is semi-open and hence 7 g, -open set in Y. Now f is

perfectly Z g5, -continuous function, F g Y (F) = (g Y Y(F) is clopen in
(X, ). Therefore (g o f) is perfectly Z 45, -continuous.

(4) Suppose F'is an open set in (X, 1). Since gis 7 g5, -continuous g NF)
is Zgss-open set in Y. Now f is perfectly 7 g5, -continuous function,
f g (F)) = (g o f)1(F) is clopen in (X, t). Therefore (g o f) is perfectly
continuous.

(5) Suppose F is semi open set in Z. Since g is 7 g5, -continuous gil(F) is
Zgss-open set in Y. Now f is perfectly Z g5 -continuous function,

F g Y (F) = (g Y }(F) is clopen in (X, t). Therefore (gof) is totally

semi-continuous.

(6) Let G be an open set in Z. Since g 1s strongly continuous, g_l(G) 18

clopen in Y and hence open in Y. Since [ is I g5 -continuous,
e G) = (g°f)(G) is Zgss-open in (X, 7). Hence (gof) is T gp-
continuous.

(7) Let G be a T g5, -open set in Z. Since g is perfectly Z g5, -continuous,
g_l(G) is clopen and hence it is Z g5, -open in Y. Again since f is Z g5 -
irresolute, f1(g71(Q)) = (g o /) H(G) is 7 gss -open in (X, 1). Hence (g o f) is

T g5 -irresolute.

Definition 4.7. A function f:(X, 1) > (Y, 0, Z) is called completely
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7 455 -continuous, if the inverse image of every Z 45, -open set in Y is regular
open in (X, 1).
Theorem 4.8. If a function f:(X,t)—> (Y,o,Z) is completely
continuous and Y is T g5, -space, then f is completely T g5 -continuous.
Proof. Let G be a Z g5, -open set in Y. Since Y is T'Z g5, -space, G is an
open in V. Since f is completely continuous, f_l(G) is regular open in (X, 1).

Therefore, fis completely 7 g5, -continuous function.

Lemma 4.9. Let V be pre-open subset of X. Then V \ U is regular open in
X for each regular open set U of X.

Theorem 4.10. Let A be pre-open subset of X. If f : (X, 1) > (Y, 5, Z) is
completely T g5 -continuous, then the restriction function flg: A —>Y is

perfectly 7T g5 -continuous.

Proof. Let V be a T g -open set of Y. Then, (f L) V) = AN W)

Since (V) is regular open and A is pre-open, by lemma 4.9, (f 14)" (V) is
regular open in the relative topology of A. Hence f |4 is completely 7 285

continuous.

Theorem 4.11. Let f: (X, 1) > (Y,0,Z) and g:(Y,0,Z) > (Z, n, J)

be two function. Then

(1) If f is completely continuous and g is completely T g5 -continuous then

(g o f) is completely T g55-continuous.

(2) If [ s completely I g5-continuous and g is T gss-irresolute, then

(g o f) is completely T g55-continuous.

(3) If [ is completely T g5, -continuous and g is perfectly T g, -continuous,

then (g o f) is completely T g55 -continuous function.

Proof. (1) Let G be a 7 g5, -open set in Z. Then g 1(G) is regular open in
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Y as g is completely Z g5, -continuo us. So, g }(G) is open in Y. Since f is
completely continuous, f~(g71(G)) = (g o /) (G) is regular open in (X, 1).
Hence (g o f) is completely Z g5, -continuous.

(2) Let G be a T g5, -open set in Z. Since g is 7 g5, -irresolute, g 1G) is
Zgss-open in Y. Since f is completely 7 g5 -continuous, /aCa(€))
= (g o f)1(G) is regular open in (X, 1). Hence (g o f) is completely T gss -
continuous.

(3) Let G be a T g, -open set in Z. As g is perfectly 7 g5 -continuous,
g (G) is clopen and hence T g6 -Oben in Y. Again since f is completely Z g5, -

continuous, f 1(g7X(G)) = (g ) (G) is regular open in (X, ). Hence

(g o f) is completely 7 g5 -continuous.
5. Contra 7 g, -continuity

Definition 5.1. A function f:(X, 1, Z) > (Y, o) is said to be contra
7T g5 -continuous if FLV) is 7T gss -closed in (X, 1, 7) for each open set Vin
¥, o).

Definition 5.2. A function f:(X, 1, Z) = (Y, 6) is said to be contra
7,4 -continuous if V) is 7,4 -closed in (X, 1, 7) for each open set V in
(Y, o).

Proposition 5.3. Every contra g-continuous function is contra 7 g5s -
continuous.

Proof. Let f : (X, 1, Z) - (Y, 6) be a contra g-continuous function and
let V be any open set in Y. Then, f (V) is g-closed in X. Since every g-closed

set is 7 45, -closed, f_l(V) 1s 7 g5 -closed in X. Therefore f is contra 7 g -

continuous.
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However, converse need not true as seen from the following example.

Example 5.4. Let X ={a,b,¢c d}, t=1{0, {b}, {b, ¢, d}, X},
c=1{0,{a}, {c}, {a, c}, X} and Z ={0, {c}}. Then the identity function
f:(X,,Z7) > (Y,0) is contra I gq-continuous but not contra g-
continuous.

Remark 5.5. The following example shows that Z g5 -continuity and

contra 7 g, -continuity are independent.

Example 5.6. Let X = {a, b, ¢}, T = {0, {a}, X}, o = {0, {b}, {b, ¢}, X} and
7 = {0, {c}}. Then the identity function f : (X, 1, Z) - (Y, o) is contra Z g, -
continuous but not Z g -continuous. The function f: (X, t, Z)— (Y, o)
defined by f(a)=c, f(b) = a@ and f(c) = b is Z g5, -continuous but not contra

7 g5 -continuous.

Proposition 5.7. Every conira I g5, -continuous function is contra Trg-
continuous.

Proof. The proof follows from the fact that every Z g5, -closed set is 7, -
closed in X.

Example 5.8. Let X ={a, b,c}, 1 =10, {a}, {c}, {a, ¢}, X},
c=1{0,{},{a,c}, X} and Z ={0,{c}}. Then the identity function
f:(X,1,7) > (Y,0) is contra Irgcontinuous but mnot contra Z g -
continuous.

Definition 5.9. A map f:(X,t,Z)—> (Y,c) is called contra *-
continuous if the inverse image of every open set in (Y, o) is *-closed in
(X, 1, ).

Proposition 5.10. Every contra *-continuous function is contra T g -
continuous.

Proof. Let f: (X, 1, Z) > (Y, o) be a contra *-continuous function and
let V be any open set in Y. Then, f_l(V) is *-closed in X. Since every *-closed

set is 7 g5 -closed, YV is 7T gss -closed in X.
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However, converse need not true as seen from the following example.

Example 5.11. Let X = {a, b, ¢}, 1 = {0, {a}, X}, c = {0, {b}, {b, ¢}, X} and
T = {0, {c}}. Then the identity function f : (X, 1, Z) — (Y, o) is contra 7 g -
continuous but not contra *-continuous.

Theorem 5.12. Let f:(X,t, Z)—> (Y, o) be a function. Then the

following are equivalent

(1) fis contra T g5, -continuous.
(2) The inverse image of each closed set in Yis T gos ~open in X.

(3) For each point x in X and each closed set Vin Y with f(x) e V, there is
an 7 gs5 -open set U in X containing x such that f(U) < V.

Proof.

(1) = (2). Let F be closed in Y. Then Y — F' is open in Y. By definition of
contra 7 g5 -continuous, YUY -F) is 7 gss -closed in X. But fFAY-F)=
X - f}(F). This implies f~!(F) is 7 g5, -open in X.

(2) = (3). Let x € X and V be any closed set in Y with f(x) € V. By (2),
V) is 7 g55 -open in X. Set U = f7Y(V). Then there is an 7 g5 -open set U
in X containing x such that f(U) c V.

(3) = (1). Let x € X and V be any closed set in Y with f(x) € V. Then
Y -V is open in Y with f(x) e V. By (3), there is an 7 g, -open set U in X
containing x such that f(U)< V. This implies U = f (V). Therefore,
X-U=X-f1V)=f(Y-V) whichis 7 g -closed in X.

Theorem 5.138. Let f: (X, 1, Z) > (Y,0) and g : (Y, 6) > (Z, n). Then
the following properties hold

(1) If f is contra I g5 -continuous and g is continuous then g o f is contra

7 gss -continuous.
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(2) If f is contra I g5 -continuous and g is contra continuous then g o f is

7T g5 -continuous.

@) Iffis 7T g5 -continuous and g is contra continuous then g o f is contra

7 g5 -cOntinuous.
Proof.

(1) Let Vbe a closed set in Z. Since g is continuous, g_l(V) is closed in Y.
Since fis contra 7 g5, -continuous, (g o AWV = FUg (V) is 7 g5 -open in
X. Therefore g o f is contra Z g5, -continuous.

(2) Let V be any closed set in Z. Since g is contra continuous, gil(V) is
open in Y. Since f is contra 7 4 -continuous, (g o AV = g (V) is
T 455 -closed in X. Therefore g o f is Z g5 -continuous.

(3) Let V be any closed set in Z. Since g is contra continuous, g_l(V) is
open in Y. Since f is Z g5, -continuous, (g o ATV = g (V) is T gss -
open in X. Therefore g o f is contra 7 4, -continuous.

Definition 5.14. A space (X, 1, Z) is said to be an 7 g, -space if every
T 55 -open set is *-open in (X, 1, 7).

Theorem 5.15. A function f:(X,t,Z)— (Y,0) is contra T gs-
continuous and X is an T g5 -space then [ is conira *-continuous.

Proof. Let V be a closed set in Y. Since f is contra Z g5, -continuous,
V) is 7 gss -open in X. Since X is an 7 4, -space, f1(V) is #-open in X.
Therefore fis contra *-continuous.

Theorem 5.16. If f:(X, 1, Z) > (Y, 0) is a contra T g -continuous,

closed injection and Y is Ultra normal, then (X, t, I) is T 455 -normal.

Proof. Let F{ and F; be disjoint closed subsets of X. Since fis closed and
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injective, f(F}) and f(Fy) are disjoint closed subsets of Y. Since Y is Ultra
normal, f(F}) and f(F,) are separated by disjoint clopen sets V; and V,

respectively. Hence F,  f1(V)), fH(V;) e Tg5s0(X) for i=1,2 and

AV N F1(Vy) = 0. Thus Xis 7T g5 -normal.
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