Malaya Journal of Matematik, Vol. 6, No. 3, 530-535, 2018
https://doi.org/10.26637/MJM0603/0011

Min-Max r¢*B-continuous and Max-Min
ng*B-continuous functions in topological spaces
A. Devika'* and R. Vani?

Abstract

The aim of this paper is to study the notions of minimal ng*-closed set, maximal mwg*f-open set, minimal
wg*B-open set, maximal wg*B-closed set, minimal ng*B-continuous, maximal ng*B-continuous, minimal wg*f-
irresolute, maximal wg*B-irresolute , minimal-maximal ng*B-continuous and maximal-minimal wg*3-continuous
and their basic properties are studied.

Keywords
minimal ng*B-closed set, maximal ng*B-open set, minimal wg*B-open set, maximal wg*B-closed set, minimal
g*B-continuous, maximal wg*B-continuous, minimal zg*B-irresolute, maximal wg*B-irresolute , min-max wg*p-

continuous and max-min zg*3-continuous.

AMS Subject Classification
54A054

*Corresponding author: 2anupamasrivatsan@gmail.com
Article History: Received 24 March 2018; Accepted 22 June 2018

1.2 Department of Mathematics, PSG College of Arts and Science, Coimbatore-641014, Tamil Nadu, India.

©2018 MJM.

Contents
1 Introduction............cooiiiiiiiiiiiiiinnnnan, 530
2 Preliminaries............coiiiiiiiinnnna 530
3  Minimal 7g*3-closed set and maximal 7g*3-open set . 532
4 Minimal 7g*-continuous functions and maximal
7g* B-continuous functions ..........coviveiiniennnns 533
References...........cocciiiiiiiiiiiiiiiine 534

1. Introduction

Norman Levine [3] introduced the concept of generalized
closed sets in topological spaces. Recently, the concept of ©
generalized regular star beta closed sets in topological spaces
was introduced by Devika et. al.,[2]. Nakaoka and Oda [4,5,6]
have introduced minimal open sets and maximal open sets,
which are subclasses of open sets. Later on many authors con-
centrated in this direction and defined many different types of
minimal and maximal open sets. Inspired with these develop-
ments, we further study a new type of closed and open sets
namely minimal 7g*-closed sets, maximal g*3-open sets,
minimal 7g*B-open sets, maximal g*-closed sets and their
respective continuous and irresolute functions.

Throughout this paper a space X means a topological
space (X,7). The class of mg*B -closed sets is denoted by

IIG*B C(X). For any subset A of X its complement, interior,
closure, mg*B -interior, Tg*B -closure are denoted respec-
tively by the symbols A¢, int(A), cl(A), wg*B-int(A), ng*B
-cl(A).

2. Preliminaries

Definition 2.1. A subset A of a topological space (X,T), is
called

1. a generalized closed set (briefly, g-closed) [3] if cl(A) C
U whenever A C U and U is open in X.

2. a generalized regular star closed set (briefly mg*f -
closed) 2] if Bcl(A) C U whenever A CU and U is
7g-open subset of X.

Definition 2.2. [1] A proper nonempty open subset U of X is
said to be a minimal open set if any open set contained in U
is ¢ orU.

Definition 2.3. [I] A proper nonempty open subset U of X is
said to be a maximal open set if any open set containing in U
isXorU.

Definition 2.4. [/] A proper nonempty closed subset F of X
is said to be a minimal closed set if any closed set contained
inFis¢orF.
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Definition 2.5. [I] A proper nonempty closed subset F of X
is said to be a maximal closed set if any closed set contained
inFisXorF.

Theorem 2.6. [I] Let X be a topological space and F C X.
F is a minimal closed set iff X — F is a maximal open set.

Theorem 2.7. [I] Let X be a topological space and U C X.
U is a minimal open set iff X — U is a maximal closed set.

Definition 2.8. [/] Ler X and Y be the topological spaces. A
function f: X — Y is called

1. minimal continuous (briefly, min-continuous) if f~1(A)
is an open set in X for every minimal open set AinY.

2. maximal continuous (briefly, max-continuous) if f ' (A)
is an open set in X for every maximal open set AinY.

3. minimal irresolute (briefly, min-irresolute) if f~'(A) is
minimal open set in X for every minimal open set A in
Y.

4. maximal irresolute (briefly, max-irresolute) if f~1(A)
is maximal open set in X for every maximal open set A
inY.

5. minimal-maximal continuous (briefly, min-max-continuous)

if f~Y(A) is maximal open set in X for every minimal
open setAinY.

6. maximal-minimal continuous (briefly, max-min-continuous)

if f~Y(A) is minimal open set in X for every maximal
open setAinY.

We now introduce minimal mg*f-open sets and maximal
ng* B-closed sets in topological spaces as follows.

Definition 2.9. A proper nonempty ng*B-open subset U of X
is said to be a minimal ng*B-open set if any ng*B-open set
contained in U is ¢ or U.

Remark 2.10. Every minimal open set is minimal Tg* -open
but not converserly.

Example 2.11. Ler X = {a,b,c} and T ={¢,{c},{a,b},X}.
Since {a} is minimal Tg*3-open set but not minimal open set.

Remark 2.12. Every minimal ng*3-open set is minimal mg —
open but not conversely.

Example 2.13. Let X = {a,b,c} and v = {¢,{c},{b,c},X}.
Since {a} is minimal wg-open set but not a minimal ©g*B-
open set.

Theorem 2.14. Every minimal open set is Tg* -open set but
not converserly.

Example 2.15. X ={a,b,c} andt={¢,{c},{a,c},X} Then
the subset {a,b} is g*B-open set but not minimal open set.

Theorem 2.16. Every minimal mg-open set is ©g* 3-open set
but not conversely.
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Example 2.17. In Example 2.15, the subset {a,b} is mg* -
open set but not minimal Tg-open set.

Theorem 2.18. 1. Let U be a minimal wg* B-open set and
W be a wg*B-open set. ThenUNW =@ orU CW.

2. LetU andV be minimal g*3-open sets. Then UNV =
QorU=V.
Proof:

1. Let U be a minimal wg*B-open set and W be a ng*3-
open set. If U NW = @, then there is nothing to prove.
IfUNW £ @. Then UNW C U. Since U is a minimal
ng*B-open set, we have UNW = U. Therefore U CW.

2. Let U andV be minimal wg*B-open set. [FUNV # @,
thenU CV andV C U by (i). Therefore U =V.

Theorem 2.19. Let U be a minimal ng*-open set. If x € U,
then U C W for any regular open neighborhood W of x.
Proof: Let U be a minimal wg* B-open set and x be an element
of U. Suppose there exists a regular open neighborhood W
of x such that U ¢ W. Then UNW is a ng*-open set such
that UNW C U and UNW # ¢. Since U is a minimal wg*3-
open set, we have UNW = U. That is U C W, which is a
contradiction for U ¢ W. Therefore U C W for any regular
open neighborhood W of x.

Theorem 2.20. Let U be a minimal ng*3-open set. If x € U,
then U C W for any wg*B-open set W containing x.

Theorem 2.21. Let U be a minimal ng*B-open set. Then
U=n{W:W eIG*BO(X,x)} for any element x of U.
Proof: By Theorems([2.18-2.20] and U is ng* B-open set con-
taining x, we have U C "{W : W € TIG*BO(X,x)} CU

Theorem 2.22. Let U be a nonempty ng*3-open set. Then
the following three conditions are equivalent.

1. U is a minimal ng*B-open set
2. U C ng*B-cl(S) for any nonempty subset S of U

3. wg*B-cl(U) = ng*B-cl(S) for any nonempty subset S
of U.

Proof: (1) = (2) Let x € U; U be minimal ng*B-open set
and S(# @) C U. By Theorem[2.18-2.20], for any ng* 3-open
set W containingx, SCU CW =SCW.NowS=SNU C
SNW. Since S # @, SONW # @. Since W is any wg* B-open set
containing x, then x € £g*B-cl(S). Thatisx €U = x € ng* -
cl(S) = U C ng*B-cl(S) for any nonempty subset Sof U

(2) = (3) Let S be a nonempty subset of U. Thatis S CU =
ng*B-cl(S) C wg*B-cl(U) — (i). Againfrom (2)U C ng*B-
cl(S) for any S(+£ @) CU = ng*B-cl(U) C ng*B-cl(ng*B-
cl(S)) = ng*B-cl(S). That is ng*B-cl(U) C ng*B-cl(s) —
(ii). From (i) and (ii), we have ng*B-cl(U) = ng*B-cl(S)
for any nonempty subset S of U.

(3) = (1) From (3) we have ng*B-cl(U) = ng*B-cl(S) for
any nonempty subset S of U. Suppose U is not a minimal

N %,
= 7

(N
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ng*B-open set. Then 3 a nonempty ng*f -open set'V such
thatV C U and 'V # U. Now 3 an element a in U such that
a¢V =aecVC Thatis ng*B-cl({a}) C ng*B-cl(V°) =
V¢, as V¢ is mg*B-closed set in X. It follows that ng*p -
cl({a}) # ng*B-cl(U). This is a contradiction for mg*p-
cl({a}) =mg*B- cl(U) for any {a}(# ¢) C U. Therefore U
is minimal 7g*B-open set.

Theorem 2.23. Let V be a nonempty finite ng*-open set.
Then there exists at least one (finite) minimal Tg* B-open set
U such thatU C V.

Proof: Let V be a nonempty finite ng*f-open set. If' V is
a minimal ©wg*B-open set, we may set U =V. IfV is not
a minimal wg*B-open set, then 3 (finite) ng*B-open set Vy
such that @ #Vy C V. If Vi is a minimal ng*B-open set,
we may set U = V. If V| is not a minimal g*f3-open set,
then there exists (finite) Tg* B-open set V, such that ¢ #V, C
V1. Continuing this process, we have a sequence of Tg*B-open
setVOVIDVL,DV3 Dl OVeD s Since V is a finite
set, this process repeats only finitely. Then finally we get a
minimal ng*B-open set U =V, for some positive integer n.
A topological space X is said to be locally finite space if each
of its elements is contained in a finite open set.

Corollary 2.24. Let X be a locally finite space and V be a
nonempty ng*B-open set. Then 3 at least one (finite) minimal
ng*B-open set U such that U C V.

Proof: Let X be a locally finite space and V be a nonempty
ng*B-open set. Let x in V. Since X is locally finite space, we
have a finite open set Vy such that x in V. Then VNV, is a
finite ng*B-open set. By Theorem 2.22 there exists at least
one (finite) minimal ng*B-open set U such that U CV NV,.
That is U C VNV, CV. Hence there exists at least one (finite)
minimal ©g*B-open set U such that U C V.

Corollary 2.25. Let V be a finite minimal open set. Then
there exists at least one (finite) minimal wg*f-open set U
such thatU C V.

Proof: Let V be a finite minimal open set. Then V is a
nonempty finite ©g*B-open set. By Theorem 2.23, there ex-
ists at least one (finite) minimal ©g* B-open set U such that
ucv.

Theorem 2.26. Let U and U, be minimal wg*B-open sets
for any element A € . If U C Uy cr Uy, then there exists an
element A € T such that U = Uj.

Proof: Let U C Uy crU,. Then UN(UperUy) =U. That is
Uper(UNU,) =U. Also by Theorem [2.22] (2), UNU; = @
or U = U, forany A € T. It follows that 3 an element A € T’
such that U = U,

Theorem 2.27. Let U and U; be minimal ng* B-open sets for
any A €. IfU = U, forany A €T, then (Uy U, )NU = .
Proof: Suppose (U, crU, ) NU # @. That is Uy cr(U),NU) #
. Then there exists an element A € T such that U NU, # ¢.
By Theorem 2.22(2), we have U = U,, which contradicts the
fact that U # Uy, for any A € T. Hence (Uy U, ) NU = 0.

We now introduce Maximal wg*-closed sets in topologi-
cal spaces as follows.

Definition 2.28. A proper nonempty ng*-closed F C X is
said to be maximal wg*B-closed set if any ng*B-closed set
containing F is either X or F.

Remark 2.29. Every maximal ng*B-closed set is maximal
mg-closed but not conversely.

Theorem 2.30. A proper nonempty subset F of X is maximal
ng*B-closed set iff X — F is a minimal g*B-open set.
Proof: Let F be a maximal ng*f-closed set. Suppose X — F
is not a minimal wg* B-open set. Then there exists Tg* B-open
setU #X —F suchthat @ 2U CX —F. Thatis F CX —-U
and X — U is a ng*B-closed set which is a contradiction for
F is a maximal wg*B-closed set.

Conversely let X — F be a minimal wg*-open set. Suppose
F is not a maximal ng*B-closed set, then there exists mg*3-
closed set E # F such that F CE #X. Thatis ¢ #X —E C
X —F and X — E is a ng*B-open set which is a contradiction
for X — F is a minimal ng*B-open set. Therefore F is a
maximal wg* B-closed set.

Theorem 2.31. Let F be a maximal wg*B-closed set. If x is
an element of F, then for any ng*-closed set S containing x,
FuS=XorSCF.

Proof: Let F be a maximal ng*-closed set and x is an ele-
ment of F. Suppose there exists ng*3-closed set S containing
x such that FUS #X. Then F C FUS and let FUS is a
ng*B-closed set. Since F is a wg*B-closed set, we FUS =F.
Therefore S C F.

Theorem 2.32. Let F be a proper nonempty cofinite wg*f3-
closed set. Then there exists (cofinite) maximal ng*B-closed
set E such that F C E.

Proof: If F is maximal ng* B-closed set, we may set E = F. If
F is not a maximal ng* B-closed set, then there exists (cofinite)
ng*B-closed set Fy such that F C Fy # X. If F\ is a maximal
ng*B-closed set, we may set E = F\. If F is not a maximal
ng*B-closed set, then there exists a (cofinite) ng* B-closed set
F, such that F C Fy C F, # X. Continuing this process, we
have a sequence of tg*B-closed, F CF| CF, C ————— C
R . Since F is a cofinite set, this process
repeats only finitely. Then, finally we get a maximal ng*f3-
closed set E = E, for some positive integer n.

3. Minimal 7g*3-closed set and maximal
ng*B-open set

We now introduce minimal wg*B-closed sets and maximal
g* B-open sets in topological spaces as follows.

Definition 3.1. A proper nonempty ng*-closed subset F of
X is said to be a minimal wg* B-closed set if any ng* B-closed
set contained in F is ¢ or F.

Remark 3.2. Every minimal closed set is minimal wg*3-
closed but not conversely.
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Definition 3.3. A proper nonempty wg*-open subset U C X
is said to be a maximal ng*-open set if any ng*-open set
containing U is either X or U.

Remark 3.4. Every maximal open set is maximal wg* -open
but not conversely.

Theorem 3.5. A proper nonempty subset U of X is maximal
ng*B-open set iff X — U is a minimal ng*B-closed set.

Proof: Let U be a maximal wg* B-open set. Suppose X — U is
not a minimal ©g* B-closed set. Then there exists Tg* B-closed
setV#X —Usuchthat o #V C X —U. ThatisU CX -V
and X —V is a ng*B-open set which is a contradiction for
U is a minimal ng*B-closed set. Conversely let X — U be a
minimal Tg* B-closed set. Suppose U is not a maximal mg*3-
open set. Then there exists a ng*3-open set E #+ U such that
UCE+#X. Thatiso #X —ECX—-UandX —E isa ng*-
closed set which is a contradiction for X — U is a minimal
ng*B-closed set. Therefore U is a maximal ng* B-closed set.

Theorem 3.6. (i) Let F be a maximal ng*f-open set and W
be a wg* B-open set. Then FUW = X or WUF.

(ii) Let F and S be maximal wg*3-open set. Then FUS = X or
F=S.

proof: (i) Let F be a maximal ng*B-open set and W be a
ng*B-open set. If FUW=X, then there is nothing to prove.
Suppose FUW+#X. Then FCFUW. Therefore FA\W=F as F is
a maximal wg*B-open set in X. Hence WUF.

(ii) Let F and S be maximal ng*B-open sets. If FUS#X, then
we have FCS and SCF by (i). Therefore F=S.

Theorem 3.7. Let Fy,Fg,F5 be maximal mg*B-open sets
such that Fo # Fg. If Fo N Fg C Fs, then either Fy = Fj
or Fﬁ = F5

Proof: Given that Fy NFg C Fs. If Fy = F5 then there is
nothing to prove.

If Fo # Fs then we have to prove Fg = F5. Now FgNFs =
FgN(FsNX) = Fg N (Fs N (Fo UFg)(by Theorem3.6(ii)) =
Fﬁ N ((F5 NFy)U(Fs ﬁFB)) = (F[; NFsNFy)U (FB NFsN
Fg) = (Fu NFg)U(Fs N Fg)(by Fu NFg C Fs) = (Fy UF5)N
Fg = X NFg (Since Fy and F5 are maximal wg*3-open sets
by Theorem|[3.6](ii), Fo UF5 = X) = Fg. That is FgNFs =
Fg = Fg C F3. Since Fg and Fg5 are maximal wg" 3-open sets,
we have Fg = Fg. Therefore Fg = F.

Theorem 3.8. Let Fo, Fg and Fy be different maximal ng* B-
open sets to each other. Then (Fo NFg) ¢ (Fo N Fy).

Proof: Let (Fo NFg) C (FuNF5) = (FoeNFg)U(FsNFg) C
(Fa NF5) U (Fs ﬂFB) = (Fy UFjs) ﬂFﬁ C F5N (Fy UFﬁ).
Since by Theorem 3.6(ii), Fo UFs =X and Fo UFg =X =
XNFg CFsNX = Fg C Fs From the definition of maximal
g*B-open set it follows that Fg = Fs, which is a contradic-
tion to the fact that Fo, Fg and Fg are different to each other.
Therefore (Foy N Fg) ¢ (Fou N Fs).

Theorem 3.9. Let F be a maximal ng*-open set and x be
an element of F. Then F = U { S : S is a ng* -open set con-
taining x such that FUS # X }.

Proof: By Theorem 3.7 and fact that F is a ng*p-open set
containing x, we have F C {S : S is a mg*-open set con-
taining x such that FUS # X} C F. Therefore we have the
result.

Theorem 3.10. Let F be a proper nonempty cofinite ng*3-
open set. Then there exists (cofinite) maximal ng* B-open set
E such that F C E.

Proof: If F is maximal wg*3-open set, we may set E=F. IfF
is not a maximal ng* B-open set, then 3 (cofinite) mg* B-open
set F\ suchthat F C Fy # X. If F\ is a maximal wg* B-open set,
we may set E = Fy. If F} is not a maximal ng*3-open set, then
3 a (cofinite) ng*B-open set Fy such that F C F| C F, # X.
Continuing this process, we have a sequence of Tg*3-open,
FCFCFC.... Fioooeonnn Since F is a cofinite set, this
process repeats only finitely. Then, finally we get a maximal
ng*B-open set E = E, for some positive integer n.

4. Minimal 7g*f-continuous functions and
maximal
ng*B-continuous functions

Definition 4.1. Let X and Y be the topological spaces. A
function f: X — Y is called

1. minimal ng* B-continuous (briefly, min-wg* B-continuous)
if f~Y(A) is mg* B- open set in X for every minimal open
setAinY.

2. maximal ng* B-continuous (briefly, max-ng* B-continuous)

if f~Y(A) is mwg*B- open set in X for every maximal
opensetAinY.

3. minimal nwg* B-irresolute (briefly, min-ng*B-irresolute)
if f~Y(A) is minimal wg* B-open set in X for every min-
imal open set AinY.

4. maximal ng*B-irresolute (briefly, max-ng* B-irresolute)
if f~Y(A) is maximal 7wg* B-open set in X for every max-
imal open set A inY.

5. minimal-maximal ng* B-continuous (briefly, min-max-
ng* B-continuous) if f~'(A) is maximal ng* B-open set
in X for every minimal open set AinY.

6. maximal-minimal ©g* B-continuous (briefly, max-min-
ng* B-continuous) if f~'(A) is minimal wg* B-open set
in X for every maximal open set A inY.

Theorem 4.2. Every continuous function is minimal 1g*3-
continuous function but not conversely.

Proof: Let f : X — Y be a continuous function. To prove
that f is minimal ng*B-continuous. Let N be any minimal
open set in Y. Since every minimal open set is an open set
and every open set is Tg*B-open set, N is a ng*-open set
inY. Since f is continuous, f 1 (N) is a ng*B-open setinY.
Hence f is a minimal ng* -continuous.
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Example 4.3. Let X = Y = {a,b,c} be with
v ={¢,{a},{a,b},X} and p = {@,{b},{b,c},Y}. Let f:
X — Y be an identity function. Then f is a minimal wg*3-
continuous function but it is not a continuous function, since
for the open set {b,c} inY, f~1({b,c}) = {b,c} which is not
a ng*PB-open set in X.

Theorem 4.4. Let X and Y be the topological spaces. A
Sunction f: X — Y is minimal ng* B-continuous if and only
if the inverse image of each maximal closed setinY is a mg* -
closed setin X.

Proof: The proof follows from the definition and fact that
the complement of minimal g* B-open set is maximal ng* -
closed set.

Theorem 4.5. If f : X — Y is continuous function and g :
Y — Z is minimal ©tg* B-continuous functions. Then go f :
X — Z is a minimal ng* B-continuous.

Proof: Let N be any minimal open set in Z. Since g is minimal
ng*B-continuous, g~'(N) is a mg*B-open set in Y. Again
since f is continuous, f~' (g7 (N)) = (gof) ' (N) isa ng*B-
open set in X. Hence go f is a minimal wg*B-continuous.

Theorem 4.6. Let X and Y be the topological spaces. A
Sfunction f : X — Y is maximal ng* B-continuous if and only
if the inverse image of each minimal closed set inY is a mg* -
closed set in X.

Proof: The proof follows from the definition and fact that
the complement of maximal ng*B-open set is minimal wg*3-
closed set.

Theorem 4.7. If f : X — Y is continuous function and g :
Y — Z is maximal wg* B-continuous functions, then go f :
X — Z is a maximal ng* B-continuous.

Proof: Similar to that of Theorem 4.5.

Theorem 4.8. Let X and Y be the topological spaces. A
Sunction f : X — Y is minimal ng* B-irresolute if and only if
the inverse image of each maximal wg*f - closed setinY is a
maximal wg* B-closed set in X.

Proof: The proof follows from the definition and fact that
the complement of minimal g* B-open set is maximal ©£g* -
closed set.

Theorem 4.9. If f: X — Y and g: Y — Z are minimal
g* B-irresolute functions. Then go f : X — Z is a minimal
ng* B-irresolute function.

Proof: Let N be any minimal ng*B-open set in Z. Since
g is minimal wg*B-irresolute, g~'(N) is a minimal ©g*B-
open set in Y. Again since f is minimal wg*f-irresolute,
Y g " (N)) = (go f)~N(N) is minimal wg* B-open set in X.
Therefore go f is minimal wg* B-irresolute.

Theorem 4.10. If f: X — Y and g : Y — Z are maximal
ng* B-irresolute functions, then go f : X — Z is a maximal
ng* B-irresolute function.

Proof: Similar to that of Theorem 4.9.

Theorem 4.11. Every min-max ng* 3-continuous function is
minimal ©g* B-continuous function but not conversely.
Proof: Let f : X — Y be a min-max ng* B-continuous func-
tion. Let N be any minimal open set in Y. Since f is min-max
ng*B-continuous, f~'(N) is a maximal wg*B open set in
X. Since every maximal wg* B open set is a ng*B-open set,
f~Y(N) is a mg* B-open set in X. Hence f is a minimal 7g* -
continuous.

Example 4.12. Ler X = Y = {a,b,c} be with
v={.{a}.{a,b},X} and pt = {9, {b},Y}. Let f:X —>¥
be an identity function. Then f is a minimal ©g* 3-continuous
function but it is not a min-max ng*B-continuous, since for
the minimal open set {b} inY, f~1({b}) = {b} which is not
a maximal wg*B-open set in X.

Theorem 4.13. Every max-min wg*3-continuous function is
maximal wg* B-continuous function but not conversely.
Proof: Similar to that of Theorem 4.11.

Example 4.14. Ler X = Y = {a,b,c} be with
t={o,{b},{b,c}, X} and u ={¢,{a,b},Y}. Let f : X —
Y be an identity function. Then f is a maximal T£g* B-continuous
Jfunction but it is not a max-min ng*B-continuous, since for
the maximal open set {a,b} in Y, f~'({a,b}) = {a,b} which
is not a minimal ©g*B-open set in X.

Theorem 4.15. If f : X — Y is maximal ng*B-irresolute
and g 1Y — Z is min-max ng* B-continuous functions, then
gof:X — Z is a min-max ©g* B-continuous function.
Proof: Let N be any minimal ng*-open set in Z. Since g
is min-max ng*B-continuous, g~'(N) is a maximal wg*B-
open set in'Y. Again since f is maximal wg*B-irresolute,
Y g Y (N)) = (go f) "' (N) is a maximal wg*B-open set in
X. Hence go f is a min-max ng* B-continuous.

Theorem 4.16. If f : X — Y is maximal ng*-continuous
(resp. mg*B-continuous) and g : Y — Z is min-max wg*f3-
continuous functions, then go f : X — Z is a minimal ng* -
continuous.

Proof: Let N be any minimal ng*-open set in Z. Since g is
min-max wg*B-continuous, g~ (N) is a maximal 1g* B-open
setin Y. (resp. since every maximal Tg*-open set in mg*3-
open, g~ (N) is wg* B-open set in Y ). Again since f is maxi-
mal 7g* B-continuous (resp. ng*B-continuous), f~' (g~ (N)) =
(gof)"Y(N)isamg*B-open setin X. Hence go f is a minimal
g* B-continuous.
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