Quest Journals

Journal of Research in Applied Mathematics
Volume 8 ~ Issue 11 (2022) pp: 01-07
ISSN(Online) : 2394-0743 1SSN (Print):2394-0735
www.questjournals.org

Research Paper

Nano ga*-continuous functions in Nano topological spaces
P.Anbarasi Rodrigo™, P.Subithra

Ussistant Professor, Department of Mathematics, St.Mary’s College (Autonomous),
(Affiliated to ManonmaniamSundaranar University, Abishekapatti, Tirunelveli)
Thoothukudi-1, TamilNadu, India
“Research Scholar, Reg.No. 21212212092003,

Department of Mathematics, St. Mary’s College (Autonomous),

(Affiliated to ManonmaniamSundaranar University, Abishekapatti, Tirunelveli)
Thoothukudi-1, TamilNadu, India

tanbu.n.u@gmail.com
%p.subithral8@gmail.com

Abstract: The aim of this paper is to introduce and study the concept of new class of functions called nano
ga*-continuous function and nano ga*-irresolute function in nano topological spaces. Some of the basic
properties of nano ga*-continuous functions and nano ga*-irresolute functions are analysed.

Keywords: Nga*-closed sets, Nga*-continuous functions, Nga *-irresolute functions.

Received 28 Oct., 2022; Revised 07 Nov., 2022; Accepted 09 Nov., 2022 © The author(s) 2022.
Published with open access at www.questjournals.org

. Introduction

Continuity of functions is one of the core concepts of topology. In general, a continuous function is
one, for which small changes in the input results in small changes in the output. The concept of nano topology
was introduced by M.LellisThivagar and Carmel Richard, which was defined in terms of approximations and
boundary region of a subset of a universe using an equivalence relation on it. He has defined nano closed sets,
nano interior and nano closure of a set in nano topological spaces. He has also introduced nano continuous
functions, nano open mappings, nano closed mappings and nano homeomorphisms in nano topological spaces.
Nga*-closed set is introduced by P.Subithra and P.Anbarasi Rodrigo in nano topological spaces. The aim of
this paper is to introduce and study the concept of new class of functions called nano ga*-continuous function
and nano ga*-irresolute function in nano topological spaces. Some of the basic properties of nano ga’-
continuous functions and nano ga*-irresolute functions are analysed.

Il.  Preliminaries
In this section, we recall some basic definitions and results in nano topological spaces which are useful in the
sequel.
Definition 2.1:[5] Let U be a non-empty finite set of objects called the universe and R be an equivalence
relation on U named as the indiscernibility relation. Elements belonging to the same equivalence class are said
to be indiscernible with one another. The pair (U,R) is said to be the approximation space. Let X Sy U. Then
1) The lower approximation of X with respect to R is the set of all objects, which can be for certain
classified as X with respect to R and it is denoted by Ly (X).

L= 00 = | J (RG:RE) Sy X)

2) The upper approximation of X with respect to R is the set of all objects, which can be possibly
classified as X with respect to R and it is denoted by Ug (X).

U0 = RG:RE@ X = 6}

X
3) The boundary region of X with respect to R is the set of all objects, which can be classified neither as
X nor as not —X with respect to R and it is denoted by By (X).
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Br(X) = Ur(X) — Lr(X).
Definition 2.2:[5] Let U be the universe, R be an equivalence relation on U and
X)) ={U, ¢, Up(X), Lg (X), Br(X)} where X cyU. Then R(X) satisfies the following axioms:

1) U and ¢ € tr(X),
2) The union of the elements of any sub collection of i (X) is in TR(X),
3) The intersection of the elements of any finite sub collection of i (X) is in Tx(X).

That is, T (X)is a topology on U called the nano topology on U with respect to X. We call (IU, TR(X)) as the
nano topological space(NTS). The elements of T (X) are called as nano open sets. The complement of nano-
open sets is called nano closed sets.

Definition 2.3:[5] If (U, tg (X)) is a NTS with respect to X and if S €y U, then

. The nano interior of S is defined as the union of all nano open subsets of S and it is denoted by
Nint(S). Thatis, Nint(S) is the largest open subset of S.
. The nano closure of S is defines as the intersection of all nano closed sets containing S and it is

denoted by Ncl(S). Thatis, Ncl(S) is the smallest nano closed set containing S.

Definition 2.4: A subset S of a NTS (U, 7x(X)) is called;

1) Nano pre-open[5] if S Sy Nint(Ncl(S))

2) Nano semi-open[5] if S Sy Ncl(Nint(S))

3) Nano a-open[5] if S Sy Nint(Ncl(Nint(S)))
4) Nano regular-open[5] if S = Nint(Ncl(S))

The complements of the above-mentioned sets are called their respective closed sets.

Definition 2.5: A subset S of a NTS (U, 7x(X)) is called

1) Ng-closed[2] if Ncl(S) Sy F, whenever S Sy F and F is nano open in U.
2) Ngs-closed[4] if Nscl(S) Sy F, whenever S Sy and F is hano open in U.
3) Nag-closed[8] if Nacl(S) Sy [, whenever S CyIF and IF is nano open in U.
4) Ng*-closed[11] if Ncl(S) Sy F, whenever S CyF and FF is Ng-open in U.

Definition 2.6: A function f :(U, 7g (X)) — (V, ox(Y)) is called

1) N-continuous[6] if £~(S) is N-closed in U for every nano closed set S in V.

2) Np-continuous[12] if £~1(S) is Np-closed in U for every nano closed set S in V.
3) Na-continuous[7] if £=1(S) is Na-closed in U for every nano closed set S in V.

4) Nr-continuous[10] if £~1(S) is Nr-closed in U for every nano closed set S in V.

5) Ng-continuous[3] if £~1(S) is Ng-closed in U for every nano closed set S in V.

6) Ng*-continuous[9] if f~1(S) is Ng*-closed in U for every nano closed set S in V.
7 Nag-continuous[9] if f~1(S) is Nag-closed in U for every nano closed set S in V.
8) Ngs-continuous[10] if £~1(S) is Ngs-closed in U for every nano closed set S in V.

Definition 2.7:[1] A Nano generalized a*(in short, Nga™) closed set is a subset S of a NTS([U, TR(X))
ifNacl(S) Sy Nint*(F)whenever S Sy FandF is Ng-open in U.

Result 2.8:[1]

a) Every nano closed set is Nga*-closed.
b) Every Nga*-closed set is Ng-closed.

c) Every Ng*-closed set is Nga*-closed.
d) Every Nga*-closed set is Nag-closed.
e) Every Nga*-closed set is Ngs-closed.
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1. Nano Generalized a*-Continuous Functions

Definition 3.1: A function f :(U, 7x(X)) — (V,0x(Y)) is called Nano generalized a*-continuous (in short,
Nga*-continuous) if £-1(S) is Nga*-closed in (U, (X)) for every nano closed set S in (V, o (Y)). Thatis, if
the inverse image of every nano closed set in (V,ox(Y)) is Nga*-closed in (U,7x(X)) then f is Nga*-
continuous.

Instance 3.2: Let U={p,q,rs} with U/R={{p}{r}.{a,s}}. Let X={p,q}<SyU. Then mX)={¢
U{p}{a.s}{p.a.s}tand Nga*-closed set={¢p ,U{r}{p.r}{qr}{rs}ip.qr}, {prs}{qrs}}. Let V={p,qrs}
with VIR={{q}{r}.{p.s}}. Let Y={p,r} =yV. Then ox(Y)={¢p,V.{r}.{p.s}.{p.r.;s}} and nano closed
set={ o,V {q}.{a,/}.{p.a,s}}. Let f:(U,7x(X)) — (V,0r(Y)) be defined by f(p)=p, f(q)=s, f(r)=q, £(s)=r
then £~1(p)=p, £F~1(q)=r, F~1(r)=s, £~1(s)=g. Then f is Nga*-continuous.

Theorem 3.3: A function f:(U,7x(X)) — (V,0(Y)) is Nga*-continuous iff the inverse image of every
nano-open set in (V, o (Y)) is Nga*-open set in (U, g (X)).

Proof: Let f:(U, (X)) — (V,0r(Y)) be a Nga*-continuous function. Let § be any nano-open set in
(V,0r(Y)). Then S¢is nano-closed in (V,ox(Y)). Since f is Nga*-continuous, £1(S) is Nga“*-closed in
(U, 7r(X)). Thatis U-f~1(S) is Nga*-closed in (U, t(X)). Hence £~1(S) isNga*-open in (U, tp(X)).

Conversely, let us assume that the inverse image of every nano-open set in (V, a,R(Y)) is Nga*-open set in
(U,7x(X)). Let T be a nano closed set in (V,ox(Y)). Then T¢is nano-open in (V,or(Y)). Then by our
assumption, £~1(T¢) is Nga*-open in (U, 7x(X)). That is U-f1(T) is Nga*-open in (U,7r(X)). Hence
f~(T) is Nga*-closed in (U, 7g(X)). Thus the inverse image of every nano closed set in (V, ox(Y)) is Nga*-
closed in (U, tg(X)). Hence f is Nga*-continuous

Theorem 3.4: Every N-continuous function is Nga*-continuous.

Proof: Let f:(U,7g(X)) — (V,0x(Y)) be a N-continuous function. Let S be any nano closed set in
(V,0x(Y)). Then the inverse image of S under the map f is nano closed in (U, tg(X)). By result 2.8 a), £-1(S)
is Nga*-closed in (U, 7r(X)). Hence f is Nga*-continuous.

Remark 3.5: The invert of the preceding theorem may not be true as seen in the succeeding instance.

Instance 3.6: Let U={p,q,r} with U/R={{p,r}.{q}}. Let X={p,r} Sy U. Then tx(X)={d,U{p,r}}, nano
closed set={ ¢ ,U,{q}} and Nga*-closed set={¢ ,U,{q},{p,q}.{q.r}}.- Let V={p,q,r} with V/IR={{r},{p,q}}. Let
Y={r} S\V. Then og(Y)={¢,V {r}} and nano closed set={ ¢,V, {p,q}}. Let f:(U,7x(X)) — (V, ox(Y)) be
defined by f(p)=r, £(q)=p, £(r)=q then £~1(p)=q, £~1(q)=r, £-1(r)=p. Then f is Nga*-continuous but not N-
continuous since £~ ({p,q})={q.r} is not nano closed in ([U, TR(X)).

Theorem 3.7: Every Na-continuous function is Nga*-continuous.

Proof: Let f:(U,7x(X)) — (V,0r(Y)) be a Ne-continuous function. Let S be any nano closed set in
(V,0r(Y)). Then the inverse image of S under the map f is Na-closed in (U, 7r(X)). Since every Na-closed
setis Nga*-closed, £~1(S) is Nga*-closed in (U, 7g(X)). Hence f is Nga*-continuous.

Remark 3.8: The invert of the preceding theorem may not be true as seen in the succeeding instance.

Instance  3.9: Let U={p,q,rs} with U/R={{p}{r}.{a.s}}. Let X={rs}cyU. Then
TR(X)={d,U{r}.{a,s}.{a.,r,s}}, Na-closed set={¢d ,Ufpl{pr}{pas}} and Nga*-closed set={¢p
Uiphip.ad{pr}{pship.ar}{p.as}{prs}}. Let V={p,q.rs} with V/R={{p}.{a}{r.s}}. Let Y={q,s} S\V.
Then or(Y)={¢,V {a}{r.s}.{a.r,s}} and nano closed set={ ¢,V, {p}{p.a}.{p.rs}}. Let £:(U, (X)) —
(V, or(Y)) be defined by f(p)=p, f(a)=r, £(r)=s, £(s)=q then £~1(p)=p, £-1(q)=s, £~2(r)=q, £-1(s)=r. Then f is
Nga*-continuous but not Ner-continuous since £~ ({p,r,s})={p,q.r} is not Na-closed in ([U, TR(X)).
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Theorem 3.10: Every Nga™-continuous function is Np-continuous

Proof: Let f:(U,7x(X)) — (V,0x(Y)) be a Nga*-continuous function. Let S be any nano closed set in
(V,0r(Y)). Then the inverse image of S under the map f is Nga*-closed in (U, 7g(X)). Since every Nga*-
closed set is Np-closed, f~(S) is Np-closed in (U, 7 (X)). Hence f is Np-continuous.

Remark 3.11: The invert of the preceding theorem may not be true as seen in the succeeding instance.

Instance 3.12: Let U={p,q,r,s} with U/R={{q}{p,q}.{r.s}}. Let X={q}cyU. Then
TRX)={d,U{r,s}{p.r.s}.{a.r.s}}, Np-closed set={ ¢ ,U{r},{s}{r,;s}{pr,s}{qrs}} and Nga*-closed set={cd
JU{r,s}{p,r,s}{q.rs}} Let V={p,q,rs} with V/R={{r}{p,q.s}} Let Y={q,s} SyV. Then
or(Y)={¢,V,{p,q,5}} and nano closed set={ ¢V, {r}}. Let f:(U, 1x(X)) — (V, or(Y)) be defined by f(p)=q,
f(q)=s, £(r)=p, f(s)=r then £~1(p)=r, F~1(q)=p, £~ 1(r)=s, F~1(s)=g. Then f is Np-continuous but not Nga*-
continuous since £~ ({r})={s} is not Nga*-closed in (U, 7g(X)).

Theorem 3.13: Every Nr-continuous function is Nga *-continuous.

Proof: Let f:(U,7x(X)) — (V,0r(Y)) be a Nr-continuous function. Let S be any nano closed set in
(V,0r(Y)). Then the inverse image of S under the map f is Nr-closed in (U, 7r(X)). Since every Nr-closed
setis Nga*-closed, f71(S) is Nga*-closed in (U, 7g(X)). Hence f is Nga*-continuous.

Remark 3.14: The invert of the former theorem does not holds as seen in the succeeding instance.

Instance  3.15: Let U={p,q,rs} with U/R={{p}.{q,r}{s}}. Let X={qs}cyU. Then
RX)={d,U{s}.{a,r}.{a.r.s}}, Nr-closed set={¢d ,UfpL{pship.ar}} and Nga*-closed set={¢
Uiphi{p.abiprhipship.ark{p.ash{prs}}. Let V={p,qrs} with V/IR={{p}.{r}{a,s}}. Let Y={qr}<SyV.
Then ox(Y)={¢,V.{r},{a,s},{a,r,s}} and nano closed set={ ¢,V, {p}{p.r}{p,a.;s}}. Let f:(U,x(X)) —
(V, or(Y)) be defined by f(p)=p, f(a)=s, £(r)=q, £(s)=r then £~ (p)=p, £-1(q)=r, F1(r)=s, £1(s)=q. Then f is
Nga*-continuous but not Nr-continuous since £~1({p})={p} is not Nr-closed in (IU, TR(X)).

Theorem 3.16: Every Nga*-continuous function is Ng-continuous

Proof: Let f:(U, tx(X)) — (V,0r(Y)) be a Nga*-continuous function. Let S be any nano closed set in
(V,0r(Y)). Then the inverse image of S under the map f is Nga*-closed in (U,7g(X)). By result 2.8 b),
f71(S) is Ng-closed in (U, 7 (X)). Hence f is Ng-continuous.

Remark 3.17: The invert of the former theorem may not be true as seen in the succeeding instance.

Instance 3.18: Let U={p,q,r,s} with U/R={{p,q}.{r,s}}. Let X={q,r,s} Sy U. Then tp(X)={$,U,{p,q}.{r.s}},

Ng-closed set={ ¢ ,U,{p}.{a}.{r}.{s}{p.a}.{p.r}.{p.s}{a 1} {as}irs}{p.ar}{p.as}.{p.rs}.{qrs}} and Nga'-
closed set={¢ ,U, {p,q}{rs}}. Let V={p,q,r,s} with V/R={{p}{r}{a.s}}. Let Y={q,r} S\V. Then
or(M={d,V{}{a,s}{a.rs}} and nano closed set={ .V, {p}{p.r}{p.a,s}}. Let fF:(U,x(X)) —
(V, or(Y)) be defined by f(p)=r, £(q)=p, £(r)=s, £(s)=q then £ (p)=q, £-1(q)=s, £~2(r)=p, £-1(s)=r. Then f is
N g-continuous but not Nga*-continuous since = ({p})={q} is not Nga*-closed in (IU, TR(X)).

Theorem 3.19: Every Ng*-continuous function is Nga*-continuous.

Proof: Let f:(U,7x(X)) — (V,0r(Y)) be a Ng*-continuous function. Let S be any nano closed set in
(V,0r(Y)). Then the inverse image of S under the map f is Ng*-closed in (U, 7g(X)). By result 2.8 ¢), f~1(S)
is Nga*-closed in (U, 7g(X)). Hence f is Nga*-continuous.

Remark 3.20: The invert of the preceding theorem may not be true as seen in the succeeding instance.

Instance 3.21: Let U={p,q,r} with U/R={{r},{p,q}}. Let X={r} Sy U. Then 1z (X)={¢,U,{r}}, Ng*-closed
set={ ¢ ,U{p,q}} and Nga*-closed set={d ,U{p}{q}.{p.qa}}. Let V={p,q,r} with V/R={{p,r},{q}}. Let
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Y={p,r} SyV. Then ox(Y)={¢,V,{p,r}} and nano closed set={ $,V, {q}}. Let f:(U, 1xg(X)) — (V, 0r(Y))
be defined by f(p)=q, f(q)=r, f(r)=p then £~1(p)=r, £-1(q)=p, f~1(r)=q. Then f is Nga*-continuous but not
Ng*-continuous since £~ ({q})={p} is not Ng*-closed in (U, 7 (X)).

Theorem 3.22: Every Nga*-continuous function is Nag-continuous.

Proof: Let f:(U, 7r(X)) — (V,0r(Y)) be a Nga*-continuous function. Let S be any nano closed set in
(V,0r(Y)). Then the inverse image of S under the map f is Nga*-closed in (U,7g(X)). By result 2.8 d),
£71(S) is Nag-closed in (U, 7 (X)). Hence f is Nag-continuous.

Remark 3.23: The invert of the former theorem may not be true as seen in the succeeding instance.

Instance 3.24: Let U={p,q,r,s} with U/R={{r},{q,s}}. Let X={p,r} Sy U. Then tx(X)={d,U,{r}}, Nag-
closed set={ ¢ ,U{p}{a}{s}.{p.al.{p.r}{p.s}.{ar}, {as}irs}, {p.arhi{p.ash{p.rs}{qrs}} and Nga“-closed
set={¢ ,U,{p}.{a}.{s}, {p.a}b.{p.s}{a;s}, {p.q.s}}. Let V={p,q.r.s} with V/R={{p}.{q,r}.{s}}. Let Y={q,s} S\V.
Then og(Y)={¢,V.{s}{a,r}.{a,r,s}} and nano closed set={ ¢V, {p}{p.sh{p.ar}}. Let f:(U, (X)) —
(V, or(Y)) be defined by f(p)=r, £(q)=p, £(r)=s, £(s)=q then £~ (p)=q, £-1(q)=s, £-(r)=p, £-1(s)=r. Then f is
Nag-continuous but not Nga*-continuous since £~ ({p,s})={q.r} is not Nga*-closed in (IU, TR(X)).

Theorem 3.25: Every Nga™-continuous function is Ngs-continuous.

Proof: Let f:(U, tr(X)) — (V,0r(Y)) be a Nga*-continuous function. Let S be any nano closed set in
(V,0r(Y)). Then the inverse image of S under the map f is Nga*-closed in (U, 7x(X)). By result 2.8 ),
£71(S) is Ngs-closed in (U, 7 (X)). Hence f is Nag-continuous.

Remark 3.26: The invert of the former theorem may not be true as seen in the succeeding instance.

Instance 3.27: Let U={p,q,rs} with U/R={{q}.{p,q}.{r.s}}. Let X={q}cy U. Then

TR(X)={$,U{p}.{a}{p.a}}, Ngs-closed set={ ¢ U {ph{ab{rt{s}{p.r}{p.s}{ar},
{ashirship.arb{p.a.s}{p.r,s}{qrs}} and Nga*-closed set={¢ ,U{r,s}, {p,r,;s}{qr,s}}. Let V={p,q,r,s} with
V/IR={{p,q}{r,s}}. Let Y={q,rs}SyV. Then ox(V)={d,V{p,q}, {rs}} and nano closed

set={ o, V.{p,a}.{rs}}. Let F:(U,7x(X)) — (V,0r(Y)) be defined by f(p)=q, F(a)=s, £(r)=p, £(s)=r then
f~1(p)=r, £-1(q)=p, f1()=s, £1(s)=q. Then f is Ngs-continuous but not Nga*-continuous since
£~ ({p,a})={p.r} is not Nga*-closed in (U, g (X)).

Remark 3.28: The composition of two Nga*-continuous functions need not be Nga*-continuous.

Instance 3.29: Let U={p,q,rs} with U/R={{p}{a}.{rs}}. Let X={q,s}<SyU. Then txX)={¢
U{aq}.{rs}.{q,r.s}}, nano closed set={ ¢ U {p}{p.a}.{p.r.s}}and Nga*-closed set={¢
Uiphip.al{pr}{p.ship.ar}{p.as}{prs}}). Let V={p,q,rs} with V/R={{p}{r}{q.s}}. Let Y={p,q} S\V.
Then ox(Y)={d,V.{p}.{a,s}.{p.q.,s}}, nano closed set={ &, V.{r}.{p.r}.{q.r,s}} andNga*-closed
set={ ¢,V{r}{p.r}.{ar}{rs}.{p.ar}, {prsr{qrs}}. Let W={p,qrs} with W/R={{p,q}{rs}}. Let
Z={p,q} Sy W. Then Ar(Z)={ o, W,{p,q}}, nano closed set={¢, W {rs}} and Nga~-closed
set={cp, W {r}.{s}, {r.s}{p.r.s}{a,rs}}. Let f:(U, (X)) — (V,0x(Y)) be defined by f(p)=r, £(q)=s, F(r)=p,
f(s)=q then £~(p)=r, £-1(q)=s, £~1()=p, £7(s)=q. Then f is Nga*-continuous. Let g:(V,ag(Y)) —
(W, 2g(Z)) be defined by g(p)=r, g(a)=p, &(1)=s, g(s)=q then g~ (p)=q, ™' (@)=s, 8" (=p, g~'(s)=r. Then g
is  Nga*-continuous. Let S={p} be nano closed in (U, 7x(X)). Then (fog)™?
(S)=g (" 1(S)=g L (F*({p})=g *({r}) ={p} which is not Nga*-closed in (W,Ax(Z)). Hence (fog)
(W, Ax(Z)) — (U, tr(X)) is not Nga*-continuous.

Theorem 3.30: The composition of Nga*-continuous function and N-continuous function is Nga*-continuous.

Proof: Let f:(U, (X)) — (V, or(Y)) be Nga*-continuous function and g :(V, o (Y)) — (W, Ax(Z)) be N-
continuous function. Let S be nano closed set in (W, Ag(Z)). Since g is N-continuous, g~1(S) is nano closed in
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(V,0r(Y)). Since f is Nga*-continuous, £-1(g~1(S)) is Nga*-closed in (U, 7g(X)). Thus (go )~ (S) is
Nga*-closed in (U, 7x(X)). Hence (g ) :(U, tp (X)) — (W, Ax(Z)) is a Nga*-continuous function.

V. Nano Generalized a*-Irresolute Functions

Definition 4.1: A function f:(U,7g(X)) — (V,0x(Y)) is called Nano generalized a*-irresolute (in short,
Nga*-irresolute) function if the inverse image of every Nga*-closed set in (V, a,R(Y)) is Nga*-closed in

(U, 7 (X)).

Instance 4.2: Let U={p,q,rs} with U/R={{p}{a.,r}.{s}}. Let X={gs}<yU. Then xX)={d
U{s}{a.r}{a.rs}rand Nga“-closed set={¢ ,U{p}.{p.at.{p.r}.{p.s}.{p.a.r}, {p.a,s}h{p.r,s}}. Let V={p,q.r.s}
with VIR={{q}{r}.{p.s}}. Let Y={p,r} =yV. Then ox(Y)={d,V.{r}.{p,s}.{p.r.s}} and Nga*-closed
SEt:{ ¢1vl{q}l{pvq}!{q!r}l{QIS}v{plqu}! {p,q,S},{q,r,S}}. Let ﬂ::(U!TlR(X)) i (V'O-IR(Y)) be deﬁned by
f(p)=q, £(q)=p, £(r)=r, £(s)=s then £~1(p)=q, £~ (q)=p, £1(r)=r, £~1(s)=s. Then f is Nga*-irresolute.

Theorem 4.3: Every Nga*-irresolute function is Nga*-continuous.

Proof: Let Letf :(U,7x(X)) — (V,0x(Y)) be Nga*-irresolute function. Then the inverse image of every
Nga*-closed set in (V,05(Y)) is Nga*-closed in (U, 7g(X)). Let S be a nano closed set in (V,ox(Y)). By
result 2.8 a), S is Nga*-closed in (W, O']R(Y)). Since f is Nga*-irresolute function, £~1(S) is Nga*-closed in
(U, 7r(X)). Hence f is Nga*-continuous.

Remark 4.4: The invert of the preceding theorem may not be true as seen in the succeeding instance.

Instance 4.5: Let U={p,q,r,s} with U/R={{r},{q,s}}. Let X={p,r} Sy U. Then tx(X)={d,U,{r}} and Nga*-

closed set={¢ Uf{pl{a}{s}{p.a}{pstias}{p.a.s}}. Let V={pqrs} with V/R={{r}{p.qs}}.  Let
Y={q,s} S\ V. Then ox(Y)={d,V.{p,q,s}}, nano closed set={,V,{r}} and Nga*-closed

set={d, V.{r}.{p.,r}.{a. /1 {r.s}{p.ar}{p.r.s} {a.rs};. Let £:(U, (X)) — (V, 0x(Y)) be defined by f(p)=r,
f(q)=s, f(r)=p, f(s)=q then £~(p)=r, £-1(q)=s, F~1(r)=p, F~1(s)=q. Then f is Nga*-continuous but not Nga*-
irresolute since £~ ({p,r})={p.r} is not Nga*-closed in (U, tr(X)).

Theorem 4.6: The composition of two Nga*-irresolute functions is Nga*-irresolute.

Proof: Let f :(U,7x(X)) — (V,0p(Y)) and g :(V, 0r(Y)) — (W, Ax(Z)) be two Nga*-irresolute functions.
Let S be a Nga“-closed set in (W, Ag(Z)).Since g is Nga*-irresolute, g~1(S) is Nga*-closed in (V, ag(Y)).
Also, since f is Nga-irresolute, £ (g~1(S)) is Nga*-closed in (U, 7g(X)). Thus (g )~ (S) is Nga*-closed
in (U, 7r(X)). Hence  (gof): (U, 1x(X)) — (W, Ax(Z)) is a Nga*-irresolute function.

Theorem 4.7: The composition of Nga*-irresolute function and Nga*-continuous function is Nga*-
continuous.

Proof: Let f:(U,7r(X)) — (V,0r(Y)) be Nga*-irresolute function and g:(V,or(Y)) — (W, Ax(Z)) be
Nga*-continuous function. Let S be nano closed set in (W, Ax(Z)). Since g is Nga*-continuous, g~1(S) is
Nga*-closed in (V,or(Y)). Since f is Nga*-irresolute, f~(g™(S)) is Nga*-closed in (U, 7x(X)). Thus
(go )™ (S) is Nga“-closed in (U,7g(X)). Hence (go ) :(U, (X)) — (W, Ax(Z)) is a Nga*-continuous
function.

Corollary4.8: The composition of Nga*-irresolute function and N-continuous function is Nga *-continuous.

Corollary4.9: The composition of Nga *-irresolute function and Na-continuous function is Nga *-continuous.

Corollary4.10: The composition of Nga*-irresolute function and Ng*--continuous function is Nga*-
continuous.

Corollary4.11: The composition of Nga*-irresolute function and Nr-continuous function is Nga *-continuous.
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