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1. Introduction:

One of the main concepts of topology is continuous functions. In 1963, Levine [11]
introduced and concepts of semi open sets and semi continuity in topological spaces. The
generalizations of generalized continuity were introduced and studied by Balachandranet. al.[1],
Mashhour et. al.[14], Gnanambal [9], Devi et. al.[7], sundaram and shaik John[17] and Benchalli
et.al.[2] namely g-continuity, a-continuity and Pre-continuity, gpr-continuity, ga-continuity and
ag-continuity, w-continuity, wa-continuity and gwa-ccontinuity in topological spaces.

The noyion of nano topology was introduced by Lellisthivagar [12], which was defined in
terms of approximations and boundary region of a subset of a universe using an equivalence relation
on it.He has also defined a nano continuous, nano open mappings, nano closed mappings and their
representations in terms of nano closure ansnano interior.Bhuvaneshwariet. al [3,4,5,6] introduced

the concept of Nano ag-continuous and Nano ga-continuous, Nano rg-continuous and Nano gr-
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continuous, Nano gp-continuous and Nano pg-continuous in nano topological spaces.Recently,
Parvathy et.al [15], Lalitha et.al. [10] andRajendran et.al. [16],introduced the concepts of Nano gpr-
continuous, Nano g-continuous and Nanoga-continuous functions in nano topological spaces.

The structure of this manuscript is as follows. In section 2, we recall some existing
definitions which are more important to prove our main results. In section 3, we induct and study the
notion of NV gwa-continuous functions in nano topological spaces. In section 4, we introduce and

examine some theorems which satisfy the condition of NV gwa-irresolute functions.

2. Preliminaries:

In this section, we recall some basic definitions and results in nano topological spaces are

given, which are more important to prove our main results.
Definitions 2.1.[12]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 spaces. Let X € U.

(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 its denoted by Lp(X) . That is,
Lr(X) = U,ey{R(x): R(x) S X}, where R(x) denotes the equivalence class determined by x.

(if) 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 its denoted by Up(X) . That s,
Up(X) = Upey{R(x): R(X)NX # B}

(iii) The boundary region of X with respect to R is the set of all objects, which can be for
certain classified neither as X nor as not X with respect to R and its denoted by Br(X). That is,
Br(X) = Up(X) — Lp(X).

Preposition 2.2 [12]If (U, R) is an approximation space and X, Y < U, then
(i) LX) € X S Ur(X)

(i) L (@) = Ur(®) = @andL,(U) = Ur(U) =U

(iii) U (X UY) = Up(X) U Ug(Y)

(I(VYUr(X NY) S Ur(X) N UR(Y)

(V) Le(X UY) 2 Lg(X) U Lg(Y)

(Vi) Lp(X NY) S Lr(X) N Lg(Y)
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(vii) Lg(X) € Lr(Y)andUgr (X) < Ug(Y) whenever X € Y
(Vil)Up (X©) = [Lr(X)]“andLg(X) = [Ur (X)]°

(iX) UpUr(X) = LRUr (X) = Ur(X)

(X) LpLp(X) = UprLg(X) = Lp(X)

Definition 2.3.[12]Let U be the universe, R be an equivalence relation on U and tz(X) =
{U,0,Lr(X),Ur(X),Br(X)}, where X € U. Then by Property 2.2, tp(X) satisfies the following
axioms:
(i) Uand® € 7(X)
(i) The union of the elements of any sub collection of 7z (X) is Tz (X)
(iii) The intersection of the elements of any finite sub collection of 7z (X) is in 7z (X).

That is, Tz(X) is a topology on U called the nano topology on U with respect to X. We call
(U, tp(X)) as the nano topological space. The elements of 7z (X) are called as nano open sets and

[tr(X)]€ is called as the dual nano topology of 75 (X).

Remark 2.4.[12]If tz(X) is the nano topology on U with respect to X, then the set B =
{U,0,Lr(X), Br(X)}is the basis for t5(X).

Definition 2.5. [12]If (U, Tz (X)) is a nano topological space with respect to X and if A € U, then
e The nano interior of A is defined as the union of all nano open subsets of A and it is denoted
by Nint(A).That is, Nint(A) is the largest nano open subset of A.
e The nano closure of A is defined as the intersection of all nano closed subsets of A and it is

denoted by Ncl(A).That is, Ncl(A) is the smallest nano closed set containing A.

Definition 2.6.Let (U, 7z(X)) be a nano topological space and A € U. Then A is said to be
(1) nano semi open [12], if A € Ncl(WNVint(A))

(if) nanopre open [12], if A € Nint(N'cl(A))

(iii) nano a-open [12], if A € Nint(Wcl(NVint(A4)))

(iv) nano regular open [12], if A = NVint(Ncl(A))

Definition 2.6.A subset A of a nano topological space (U, Tz (X)) is called
(i) Vg-closed [3], if Ncl(A) < V whenever A € V and V is nano open in U.
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(if) v g-closed [10], if Vcl(A) < V whenever A € V and V is nano semi open in U.

(iii) Vga-closed [16], if Nacl(A) < G whenever A € G and G is hano V' g-open in U.
(iv) Nag-closed [4], if Nacl(A) < V whenever A € V and V is nano open in U.

(V) Mga-closed [4], if Nacl(A) < V whenever A € V and V is nano a-open in U.

(vi) gr-closed [5], if Nrcl(A) < V whenever A € V and V is nano open in U.

(vii) Vrg-closed [5], if Nrcl(A) < V whenever A € V and V is nano regular open in U.
(viii) Vgp-closed [6], if N'pcl(A) € V whenever A < V and V is nano open in U.

(ix) gpr-closed [15], if N'pcl(A) < V whenever A € V and V is nano regular open in U.
(X) Mgwa-closed [8], if Nacl(A) € G whenever A € G and G is N wa-open set in U.

Definition 2.7.A functionf: (U,7z(X)) = (V, Tz (Y)) is said to be

(i) Nano continuous [13], if the inverse image of every nanoopen set inV is open setin U.

(it) IV g-continuous [13], if the inverse image of every nano closed set inV is Vg-closed set in U.
(iii) v g-continuous [10], ifthe inverse image of every nano closed set in V is V" g-closed set in U.
(iv) V ga-continuous [16], if the inverse image of every nano closed set in V is V' ga-closed set
inU.

(v) Nag-continuous [4], if £71(S) is Nag-closed set in U, for every Nano closed set Sin V.

(vi) V" ga-continuous [4], if £~1(S) is Mga-closed set in U, for every Nano closed set Sin V.

(vii) Vgr-continuous [5], if the inverse image of every nano closed set in V is Vgr-closed set in U.
(viii) Nrg-continuous [5], if the inverse image of every nano closed set in V is Nrg-closed set
inU.

(ix) IV gp-continuous [6], if the inverse image of every nano closed set in V is Vgp-closed set in U.
(X) Vgpr-continuous [15], if the inverse image of every nano closed set in V is V' gpr-closed set
inU.

3. N gwa-continuous functions
In this section, we define and study the notions of NV gwa-continuous functionsin nano
topological spaces. Also we discuss some of its properties and study the relationship between other

existing nano continuous functionsin nanotopological spaces.

Definition 3.1.A functionf: (U, 7z (X)) - (V, 74 (Y)) is said to beVgwa-continuous, if the inverse

image of every nano closed set in V is NV gwa-closedset in U.
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Theorem 3.2.A function f: (U,7z(X)) > (V,7x(Y)) is Ngwe -continuous if and only if the
inverse image of every nano closed set in V is Ngwa-closed set in U.

Proof.Let f: (U, TR(X)) - (V,1x(Y)) be Vgwa-continuous function and F be nano closed set in
V. Thatis V — F is nano open set in V. Since f isVgwa-continuous,f ~1(V — F) is N gwa-open set
inU. That is, f~1(V) — f~Y(F) = U — f~1(F) is N gwa-open set in U. Hence f~1(F) is Ngwa-
closed set in U.Thus the inverse of every nano closed set in V is Mgwa-closed set in U.

Conversely, let the inverse image of every nano closed set in V is Ngwa-closed setin U.

Let H be a nano closed set in V. Then V — H is nano open set in V and f~1(V — H) is gwa-open
set inU. That is, f~1(V) = fY(F) =U — f~1(H) is Ngwa-open set in U. Hence f~1(H) is

Ngwa-closed set in U. This imples that, f is Vgwa-continuous.

Example 3.3. Let U = {a, b, c,d} with U/R = {{a},{c}, {b,d}}and X = {a, b} € U. Thenty(X) =
{U,0,{a}, {b,d},{a,b,d}} and N gwa-closed set = {U, @, {c},{a, c},{b, c},{c,d},{a, b, c}.{a,c, d},

{b,c,d}}.Let V={x,y,2z,w} with V/R = {{x}, w}, {y, z}} and Y ={x,z} € V. Then tx(Y) =
vV, 0,{x},{y, 2}, {x,y,2}}. Define f:(U,7p(X)) » (V,tg(Y)as f(a) =x, f(b) =y, f(c) =w
and f(d) = z. Then f1({w}) = {c}, f*({x,w}) = {a,c}and f1({y,z,w}) = {b,c,d}. That is,
the inverse image of every nano closed set in V is Mgwa-closed setin U. Therefore f is Ngwa-

continuous.

Theorem 3.4.Let f: (U, TR (X)) - (V,75(Y)) be a function. If f is nano continuous function, then
f is W gwa-continuous function.

Proof. Let F be any nano closed set in V. Since f is nano continuous, £~ (F) is nano closed set in
U. Since every nano closed set is N gwa-closed set. Hence f is V' gwa-continuous function.
Theorem 3.5. A function f: (U, 7z(X)) = (V,7x(Y)), then every nanoa-continuous function is
N gwa-continuous function.

Proof. Let F be any nano closed set in V. Since f is nano a-continuous function, £ ~1(F) is nano a-
closed set in U. Since every nano a-closed set is Mgwa-closed set. This implies that, f~1(F)

ISV gwa-closed setin U. Hence f is IV gwa-continuous function.

Theorem 3.6. A function f: (U, 7z (X)) = (V, 74 (Y)), then every nano regular-continuous function

is V' gwa-continuous function.
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Proof. Let F be any nano closed set in V. Since f is nano regular-continuous function, f~1(F) is

nano regular-closed set in U. Since every nano regular-closed set is NV gwa-closed set. This implies

that, f~1(F) is gwa-closed set in U. Hence f is V" gwa-continuous function.

Remark 3.7. The converse of the above theorem 3.4, 3.5 and 3.6 need not be true as seen from the

following example.

Example 3.8. Let U={a,b,c} with U/R ={{a},{b,c}} and X ={a} S U . Then 7z(X) =
{U,®,{a}} and Nano o-closed set= {U,®,{b},{c},{b,c}}, Nano regular closed set= {U, @} and
Ngwa -closed set = {U,®,{a}, {b} {c},{a, b}, {a,c},{b,c}} . Let V={x,y,z} with V/R =
{{x}, (v, z}}and Y = {y,z} € V. Then 7, (Y) = {V,®,{y, z}}. Define f: (U, tx(X)) > (V, 75 (Y))as
f(a) = x, f(b) = yandf(c) = z. Then f1({x}) = {a} is Ngwa-closed set in U but not in nano
closedset, nano a-closed set and nano regular closed set.Therefore f is Vgwa-continuous but not

nano continuous, nanoa-continuous and nano regular continuous.

Theorem 3.9. Let f: (U, TR(X)) - (V, 7 (Y)) be a function. If f is nano g-continuous(nano ga-
continuous, nano gr-continuous) function, then f is V'gwa-continuous function.

Proof. Let F be any nano closed set in V. Since f is nano g-continuous(nano ga-continuous, nano
gr-continuous) function, f~1(F) is nano g-closed(nano ga-closed, nano gr-closed) set in U. Since
every nano g-closed(nano ga-closed, nano gr-closed) set is NMgwa-closed set in U. Therefore
fL(F) is NMgwa-closed set in U. Hence f is Ngwa-continuous function but not in nano g-

continuous(nano ga-continuous, nano gr-continuous) function.

Example 3.10.From Example 3.8, f~1({x}) = {a} is Ngwa-closed set in U but not in nano g-
closed(nano ga-closed, nano gr-closed) set. Therefore f is V gwa-continuous function but not in

nano g-continuous(nano ga-continuous, nano gr-continuous) function.

Theorem 3.11. A function f: (U, 7z(X)) - (V, 74 (Y)), then the following hold.
(i) Every WV gwa-continuous function is nano ag-continuous function.
(i) Every W gwa-continuous function is nano gp-continuous function.

(iii) Every IV gwa-continuous function is nano rg-continuous function.
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(iv) EveryVgwa-continuous function is nano gpr-continuous function.
Proof.(i) Let f: (U, TR (X)) - (V, 5 (Y)) be N gwa-continuous function. Let F be any nano closed
set in V. Since f is Ngwa-continuous, f~1(F) is Ngwa-closed set in U. Since every N gwa-
closed set is nano ag-closed set. Therefore £~ (F) is nano ag-closed set in U. Hence f is nano ag-

continuous function.

Proof of (ii) to (iv) is as follows from the Proof (i).

Remark 3.12. The converse of the above theorem need not be true as seen from the following

examples.

Example 3.13. Let U = {a, b, c,d} with U/R = {{a}, {b}, {c,d}}and X = {a} € U. Thentz(X) =
{U, ®,{a}}. Herenanoag-closed set = {U, @, {b}, {c},{d},{a, b}, {a,c},{a,d},{b,c},{b,d},{c,d},
{a,b,c},{a,b,d},{a,c,d},{b,c d}} , nano gp -closed
set =
{U,0,{b},{c},{d},{a, b},{a,c},{a,d},{b,c},{b,d},{c,d},{a, b, c},{a, b,d},{a,c,d},{b,c,d}} and
Ngwa-closed set = {U, @, {b},{c}, {d},

{b,c},{b,d},{c,d},{b,c,d}}. LetV ={x,y,z,w}withV/R = {{x}, {z},{y, w}}and Y={xz}cV.
Then t(Y) = {V,8,{x, z}}. Define f: (U,7x(X)) » (V, 7 (Y))as f(@) =w, f(b) =y, f(c) =z
and f(d) = x. Then f1({y,w}) = {a, b} is nano ag-closed set and nanogp-closed set but not in
N gwa-closed set. Therefore f is nano ag-continuous and nano gp-continuous but f is not Ngwa-

continuous.

Example 3.14. Let U = {a, b, c,d} with U/R = {{a},{d}, {b, c}}and X = {a,c} € U. Thentz(X) =
{U,0,{a},{b,c},{a,b,c}}. Herenanorg-closed set = {U, @,{d}, {a, b}, {a,c},{a,d}, {b,d},{c,d},
{a,b,c},{a,b,d},{a,c,d},{b,c d}} ,nano gpr -closed
set =
{U,®,{b},{c},{d},{a, b}, {a,c},{a, d},{b,d},{c,d},{a,b,c},{a, b,d},{a,c,d},{b,c d}}and N gwa-
closed set = {U, @, {d},{a, d}, {b,d},

{c,d},{a,b,d},{a,c,d},{b,c,d}}. LetV ={x,y,zw}with V/R = {{x}, {y},{z,w}}and Y = {x}
V. Then 1 (Y) = {V,8,{x}}. Define f: (U, 7 (X)) » (V,p(Y)as f(a) =w, f(b) =z, f(c) =y
and f(d) = x. Then f~1({y, z,w}) = {a, b, c} isnanorg-closed set and nanogpr-closed setbut not
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in Mgwa -closed set. Therefore f isnanorg -continuous and nano gpr -continuous but f is

notV gwa-continuous.

Theorem 3.15.A function : (U, 7z (X)) = (V, 75 (Y)), then the following conditions are equivalent.
(i) f is Vgwa-continuous.

(ii) for every subset A of U, f(Ngwa — cl(A)) € Ncl(f (A)).

(iii) for every subset B of V, Ngwa — cl(f1(B)) € f~Y(Wcl(B)).

(iv) for every subset B of V, f~1(Wint(B)) € Ngwa — int(f 1(B)).

Proof.

(i) = (ii). Suppose (i) holds and let A be any subset of U . Since A S f~1(f(4)) c
FYWVcl(f(A)) . Now Ncl(f(A)) is closed in V and f is NMgwa -continuous, implies
FL(Vel(f (A)))is N gwa-closed set in UcontainingA.

Consequently, Ngwa — cl(A) € f~1(Ncl(f(A))).

Therefore f(Ngwa — cl(A)) € F(f 1N cl(f(A)))) € Ncl(f(A)).

Hence f (W gwa — cl(4)) € Ncl(f(A)).

(ii) = (iii).Suppose (ii) holds and let B be any subset of, then £ ~1(B) is subset in U.
By (ii), f(Wgwa — cl(f71(B))) € Ncl(f(f1(B))) € Ncl(B).
ThereforeNgwa — cl(f~1(B)) € f~ Y (W cl(B)).

(iii) = (iv).Suppose (iii) holds. Let B € V, thenV — B S V.
By (iii), (Mgwa — cl(f~1(V — B))) € f~1(Wcl(V — B)).
This implies that U — (¥ gwa — int(F~1(B))) € U — (f ' (Wint(B))).

Therefore, f~1(Wint(B)) € Ngwa — int(f 1 (B)).

(iv) = (i).Suppose (iv) holds. If F is any closed set in V, then V — F is an open set in V. Therefore
fAWV=F)=fYWNint(V-F)) € Ngwa — int(f1(V-F)) =U - (Ngwa —cl(f1(F))) .
This implies that, N'gwa — cl(f~1(F)) € f~1(F).

But f~1(F) € Ngwa — cl(f~1(F)) is always true.

Therefore, f~1(F) = Ngwa — cl(f~1(F)).

This implies, f~1(F) is M gwa-closed set. Therefore f is NV gwa-continuous function.
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Theorem 3.16. Let f: (U, (X)) » (V,1x(Y)) is Ngwa -continuous and g:(V,tx(¥)) -
(W, t5(Z)) is continuous, then g o f: (U, 7z (X)) = (W, 15(Z)) is N gwa-continuous.

Proof. Let g be a nano continuous function and B be any nano open set in W, then g~1(B) is

nanoopen in V. Since f is Ngwa-continuous, f~1(g=(B)) = (g ° f)"1(B) is N'gwa-open in U.

Hence g o f is NV gwa-continuous.

Remark 3.17.The composition of two V' gwa-continuous functions need not be NV gwa-continuous

function and this is shown by the following example.

Example 3.18. LetU = {a, b, c,d} with U/R = {{a},{d}, {b, c}}and X = {a,c} € U. Thentz(X) =
{U,0,{a},{b,c},{a,b,c}} . Let V ={x,y,z,w} with V/R = {{x}, v}, {z, W}} and Y ={x}cV.
Thentx(Y) = {U,0,{x}} and W = {p,q,7,s} with W/R = {{p},{r},{q,s}}and Z ={p,r} c W .
Thentz(Z) = {U,®,{p,7}}. Define f:(U,13(X)) » (V,7t5(V)) as f(a) = x, f(b) =y, f(c) = z,
f@)=wand g: (V7 (V) > W, (2) as g(x) =1, g(¥) =5, g(2) = q, gw) = p. Here f
and g are Vgwa-continuous but g o f is not M gwa-continuous, because F = {q, s} is nano closed
set in W but (ge)T'(F) =f (g7 (F) = f (97 Ua sD) = f{y, z}) = {b,c} which is
not Ngwa-closed in U. Hence the composition of two NV gwa-continuous functions need not be

N gwa-continuous.

4. V gwa-irresolute function
In this section, we define and study the concepts of Mgwa-irresolute functionwhich is
included in the class of M gwa-continuous functionin nano topological spaces. Further, some of its

basic properties and condition are investigated.

Definition 4.1. A function f: (U, 1z (X)) = (V, 7 (Y)) is said to be Mgwa-irresolute function, if

the inverse image of every N gwa-closed set in V is N gwa-closed set in U.

Theorem 4.2. A function f: (U, 7z (X)) = (V, 75 (Y)) is Ngwa-irresolute if and only if the inverse

image of every NV gwa-closed set in V is N gwa-closed set in U.
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Proof. Assume thatf isVgwa-irresolute and and B be any NV gwa-closed set in V, then f~1(B¢) is

N gwa-open set in U. Since f~1(B€) = U — f~1(B), f "1(B)is Ngwa-closed set in U. Hence, the
inverse image of every Vgwa-closed set in VV is M gwa-closed set in U.

Conversely, let G be any N gwa-closed set in V, then f~1(G°) is Ngwa-open set in U.

Since f~1(G°) = U — f~1(G), and so, f~1(G)is N gwa-closed set in U. Therefore, f is Ngwa-

irresolute.

Theorem 4.2. If a function f: (U, tx(X)) > (V, 1, (Y)) is Ngwa-irresolute, then it is Ngwa-
continuous.
Proof. Letf: (U, TR(X)) - (V,15(Y)) is Ngwa-irresolute function. Let Bbe anynano open set in

V. Since every nano open set is N gwa-open. This implies that,B is M gwa-open set in V. Since f is

N gwa-irresolute function, f~1(B) is Ngwa-open set in U. Therefore ,f is N gwa-continuous.

Remark 4.3.The converse of the above theorem need not be true as seen from the following

example.

Example 4.4. Let U = {a, b, c,d} with U/R = {{a},{c}, {b,d}}and X = {a,c} € U. Thentz(X) =
{U,0,{a,c}} andV = {x,y,z,w} with V/R = {{x}, v}, {z, W}} and Y ={x} € V. Thentz(¥) =
{U, 0, {x}} Define f: (U,TR(X)) - V,tp(Y)as f(a) =x, f(b) =y, f(c) =w, f(d) =z. Here
fN gwa-continuous but not NV gwa-irresolute, because F = {z,w} is nano closed set in V but
f1({z,w}) = {c, d} which is not Vgwa-closed in U.

Theroem 4.5.LetU, V and W be a nano topological spaces. If f:(U,tz(X)) » (V, 7 (Y)) is
Ngwa-irresolute and g: (V, er(Y)) - (W,147(2)) is Ngwa-continuous, then the composition
gof:(Utr(X)) » (W, 15(2))isN gwa-continuous.

Proof. Let Bbe a nano open set in W. Since g is M gwa-continuous, g~1(B) is N gwa-open set in
V.

Since f is Ngwa -irresolute, f~1(g™'(B)) is Ngwa -open set in U. But f~1(g7'(B)) =
(g o £)7X(B). Therefore g o f: (U, (X)) » (W, 15(2)) is N gwa-continuous.
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Theroem 4.6.LetU, V and W be a nano topological spaces. If f: (U,TR(X)) - (V, 7 (Y)) and

9:(V,7p (V) > (W,17(2)) are Ngwa -irresolute, then the composition g o f:(U,7z(X)) -

(W, 14 (2)) is N gwa-irresolute.

Proof. Let Hbe nanoNgwa-open open set in W. Since g is M gwa-irresolute, g1 (H) is N gwa-

open set in V. Since f is Ngwa -irresolute, f~1(g~*(H)) is Ngwa -open set in U . But
f g7 () = (g ° /L(H). Therefore g o f: (U, 7x(X)) » (W, 147(Z)) is N gwa-irresolute.

Theroem 4.7.LetU, V and W be a nano topological spaces. If f: (U,TR(X)) - V,tp(Y)) is
Ngwa -irresolute and g:(V,TR'(Y)) - (W,1x7(Z)) is nano continuous, then the composition
gof:(U,tx(X)) » (W,14(2)) is N gwa-continuous.

Proof. Let Gbe a nano open set in IW. Since g is nano continuous, g~ (G) is nano open set in V.
Since every nano open set is V" gwa-open set, this implies that,g =1 (G) is N gwa-open set in V.
Since f is Ngwa -irresolute, f~1(g7*(G)) is Ngwa -open set in U. But f~1(g7(G)) =
(g ° /)HG). Therefore g o f: (U, (X)) = (W, 14(2)) is N gwa-continuous.

Theroem 4.8.LetU, V and W be a nano topological spaces. If f: (U,rR(X)) -V, g (Y)) is
Ngwa-irresolute and g: (V, TR'(Y)) - (W, t57(Z)) is nano a-continuous, then the composition
gof: (U, (X)) » (W,1,(2)) is N gwa-continuous.

Proof. Let Abe a nano open set in W. Since g is nano a-continuous, g~*(4) is nano a-open set in
V. Since every nano a-open set is N gwa-open set, this implies that, g~ (4) is N gwa-open set in
V.

Since f is Ngwa -irresolute, f~'(g=1(4)) is Ngwa -open set in U. But f~1(g71(4)) =
(g ° )7(A). Therefore g o f: (U, 1x(X)) » (W, 14 (2)) is N gwa-continuous.

Theroem 4.9.LetU, V and W be a nano topological spaces. If f: (U,rR(X)) - V,tp(Y)) is
Ngwa-irresolute and g: (V, TR'(Y)) - (W, t57(Z)) is nano g-continuous, then the composition
gof: (U, (X)) » (W,1,(2)) is N gwa-continuous.

Proof. Let Obe a nano open set in W. Since g is nano g-continuous, g~1(0) is nano g-open set in
V. Since every nano g-open set is M gwa-open set, this implies that, g~ (0) is gwa-open set in
V.
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Since f is Ngwa -irresolute, f~1(g=1(0)) is Ngwa -open set in U. But f~1(g=1(0)) =
(g ° )71(0). Therefore g o f: (U, 7z (X)) = (W, 15+(2)) is N gwa-continuous.
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