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1. INTRODUCTION

In recent years the weak forms of continuities called weak continuity, quasi continuity and
almost continuity in topological spaces were studied by various authors [11, 12, 5]. Neubrunnovi [13]
showed that semi continuity is equivalent to quasi continuity. In 1973, Popa and Stan [1] introduced
weak quasi continuity. Weak quasi continuity is equivalent to weak semi continuity was proved by
Arya and Bhamini [18]. And Noiri in [14, 15] investigated the fundamental properties of weakly quasi
continuous functions and compared the interrelation among different continuous functions. In 2013
Lellis Thivagar introduced the concept of nano topology and discussed various weak forms of
continuities in nano topological spaces.

The purpose of this paper is to obtain some characterizations of quasi nano rgb-open maps
and quasi nano rgb-closed maps. We also investigate the relationships between such functions with
stronger forms of nano rgb-closed maps.

2. Preliminaries

Definition 2.1[17]: 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. Then U is divided into disjoint
equivalence classes. 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 XS U
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1. The lower approximation of X with respect to R is the set of all objects, which can be for certainly
classified as X with respect to R and it is denoted by Li(X). That is

Le(X) = U {R(X) ‘R(X) < X}, where R(x) denotes the equivalence class determined by x€U.

xeU
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). That is
Ue(X) = [ JIR():R(X) X # ¢}

xeU
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 Bg(X). That is
Br(X) = Ur(X) — Lr(X).

Definition 2.2[17]: If (U, R) is an approximation space and X, Y C U, then

(i) Lr(X) =X Uk(X)

(i) LR(¢)=UR(¢)= ¢and Le(U) = Ug(U) = U

(iii) Ur(XWU'Y) = Ug(X) U Ug(Y)

(iv)  Ur(XMY)< Ur(X) ™ Uk(Y)

(v) L(XWY) DLk(X) U La(Y)

(vi)  L(X MY)=L(X) N Lg(Y)

(vii) Lr(X) < Lg(Y) and Ug(X) < Ug(Y) whenever XY

(vili)  Un(X°) = [La(X)]° and La(X) = [Ua(X)1°

(ix) UrUR(X) = LgUg(X) = Ug(X)

(x) LrLr(X) = UgLr(X) = Lr(X)
Definition 2.3[9]: Let U be non-empty, finite universe of objects and R be an equivalence relation on
U. Let XC U. Let 7,(X) ={U,9, L(X), Ur(X), Br(X)}. Then 7z (X) is a topology on U, called as the
nano topology with respect to X. Elements of the nano topology are known as the nano-open sets in

Uand (U,z,(X)) is called the nano topological space. [74(X)]°is called as the dual nano topology
of 7,(X). Elements of [75(X)]° are called as nano closed sets.
Definition 2.4[9]: Let (U , TR(X)) be a nano topological space and AC U. Then A is said to be

(i) nano semi-open if AC Ncl(Nint(A))

(i) nano pre-open if AC Nint(Ncl(A))

(iii) nano « -open if AC Nint(Ncl(Nint(A)))

(iv) nano semi pre-open if AC Ncl(Nint(Ncl(A)))

(v) nano b-open if AC Ncl(NintA) W Nint(NclA).
Definition 2.5[7]: A subset A of a nano topological space (U'TR()())is said to be nano regular
generalized closed sets (briefly Nrgb-closed) if Nbcl(A) © G whenever AC G and G is regular open in
u.
Definition 2.6[7]: Let (U : Z'R(X))and (V,TR.(X))be nano topological spaces. Then a mapping
f - (U 1 TR(X))_) (V,Z—R,(Y))is said to be nano regular generalized b-continuous (nano rgb-
continuous) if the inverse image of every closed set in V is nano rgb-closed in U.
Theorem 2.7[7]: A function f :U —V is nano rgb-irresolute if and only if for every nano rgb-open

set FinV, f(F) is nano rgb-open in U.

Vol.3.Issue.4.2015(Oct-Dec) 2



DHANIS ARUL MARY A, AROCKIARANI I Bull.Math.&Stat.Res

On Quasi nano rgb-open maps
Definition 3.1: A function f: U — V is said to be quasi nano rgb-open if the image of every nano rgb
open set in U is nano openin V.
Example 3.2: Let U = {a, b, ¢, d} with U/R = {{a}, {b, d}, {c}} and X = {b, d}. Then the nano topology is
defined as 7,(X)={U, ¢, {b, d}} . Let V= {x, y, z, w} with V/R" = {{x}, {z}, {y, w}} and Y = {x, y}. Then
70 (Y) ={V, ¢, {x}, {x, v, w}, {y, w}}. Define f : (U , z’R(X))—> (V,Z’R.(Y)) to be a constant function
f(a) = f(b)=f(c) = f(d) = x. Then f is quasi nano rgh-open map.
Theorem 3.3: A function f: U —V is quasi nano rgb-open if and only if for every subset M of U,
f (Mgb—int(M)) = Aint f(M).
Proof: Let f be a quasi nano rgb-open function. Now, we have Nint(M) < M and Nrgb-int(M) is nano
rgb-open set. Hence we obtain that f (Afgh—int(M)) =f(M). As f(AFgb—int(M))is nano
open, f(Afgb—int(M)) = Aint f(M).
Conversely, assume that M is a nano rgb-open set in U. Then f(M) = f(Afgh—int(M)) <
Aint(f(M)) but A int(f(M)) =f(M). Consequently, f(M) = Nint(f(M)) and hence f is quasi
nano rgb-open.
Theorem 3.4: If a function f: U—V is quasi nano rgb-open, then fgb—int(f *(G)) c
f (W int(G)) for every subset G of V.
Proof: Let G be any subset of V. Then, #fgh—int(f ™ (G)) is a nano rgb-open set in U and f is quasi
nano  rgb-open,  then f(Afgb—int(f *(G))) < A int(f(f *(G))) cNint(G).  Thus,
AMgb—int(f 1(G)) < f (N int(G)).
Definition 3.5: A subset A is called a nano rgb-neighbourhood of a point u of U if there exists a nano
rgb-open set M such thatue M CA.
Theorem 3.6: For a function f: U—V, the following are equivalent:

(a) fis quasi nano rgb-open.

(b) For each subset M of U, f(Afgb—int(M)) < A4 int(f(M))

(c) For each ue U and each nano rgb-neighbourhood M of u in U, there exists a neighbourhood

N of f(u) in V such that N f(M).

Proof: (a) = (b): It follows from Theorem 3.3.
(b) = (c):Let ue U and M be an arbitrary nano rgbh-neighbourhood of u in U. Then there exists a
nano rgb-open set N in U such that ue NC M. Then by (b), we have f(N) = f(Nrgb-int(N))
Nint(f(N)) and hence f(N) = Nint(f(N)). Therefore, it follows that f(N) is nano open in V such that f(u)
ef(N) cf(m).
(c) = (a): Let M be an arbitrary nano rgb-open set in U. Then for each v € (M), by (c) there exists a
neighbourhood N, of v in V such that N, —f(M). As N, is a neighbourhood of v, there exists an

nano open set W, in V such thatve W, = N, . Thus, f(M) = U {W, :ve f(M)} which is nano open set

in V. This implies that f is quasi nano rgb-open function.
Theorem 3.7: A function f: U—V is quasi nano rgb-open if and only if for any subset B of V and for

any nano rgb-closed set F of U containing f _l(B) , there exists a nano closed set G of V containing B

such that f *(G) cF.
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Proof: Suppose f is quasi nano rgb-open. Let BCV and F be a nano rgb-closed set of U containing
f (B). Now, put G = V — f(U - F). It is clear that f (B) —F implies BCG. Since f is quasi nano
rgb-open, we obtain G as a nano closed set of V. Moreover, we have f *(G) cF.

Conversely, let M be a nano rgh-open set of U and put B =V \ f(M). Then U\ M is a nano rgb-closed

set in U containing f _l(B) . By assumption, there exists a nano closed set F of V such that B F and

f 71(F) c U\ M. Hence, we obtain f(M) —V \ F. On the other hand, it follows that B F, V\F cV \
B = f(M). Thus, we obtain f(M) = V \ F which is nano open and hence f is quasi nano rgbh-open

function.

Theorem 3.8: A function f: U—V is quasi nano rgb-open if and only if f *(ACI(B) c
Mgb—CI(f (B)) for every subset B of V.

Proof: Suppose that f is quasi nano rgb-open. For any subset B of V, f (B)  fgh—CI(f *(B)).
Therefore by Theorem 3.7, there exists a nano closed set F in V such that B—Fand f *(F) <
Agb—CI(f (B)).

Therefore, we obtain f *(ACI(B) < f *(F) < Argb—CI(f *(B)).

Conversely, let BCV and F be a nano rgb-closed set of U containing f *(B). Put W = 4Cl, (B),
then we have BCW and W is nano closed and f (W) < Afgb—CI(f *(B)) —F. Then by

Theorem 3.7, f is quasi nano rgh-open.

Theorem 3.9: f: U—V and g: V— W be two functions and g o f : U— W is quasi nano rgb-open. If g
is nano continuous, injective, then f is quasi nano rgh-open.

Proof: Let M be a nano rgb-open set in U, then (g f)(M)is nano open in W since go f is quasi

nano rgb-open. Again g is injective nano continuous function, f(M) = g (g o f(M)) is nano open in
V. This shows that f is quasi nano rgb-open.

Definition 3.10: A function f: U—V is called strongly nano rgb-open if the image of every nano rgb-
open subset of U is nano rgb-open in V.

Example 3.11: Let U = {a, b, ¢, d} with U/R = {{a}, {c}, {b, d}} and X = {a, b}. Then the nano topology
is defined as 75 (X)={U, ¢, {a}, {b, d}, {a, b, d}} . Let V = {x, y, z, w} with V/R' = {{x}, {y, w}, {z}} and
Y = {y, w}. Then 7o.(Y) = {V, @, {y, w}}. Define f :(U,7,(X))— (V,74.(Y)) to be f(a) = x, f(b)= x,
f(c) =y, f(d) =y. Then fis strongly nano rgh-open map.

Theorem 3.12: The composition of two strongly nano rgb-open maps is strongly nano rgb-open.
Proof: Let f: U—>V and g: V— W be two strongly nano rgb-open maps. Let F be a nano rgb-open set
in U. Since f is strongly nano rgh-open map, f(F) is nano rgbh-open in V. Also since g is strongly nano
rgb-open map, g(f(F)) = (g o ) (F) is nano rgb-open in W. Thus g o f : U— W is strongly nano rgb-
open.

Theorem 3.13: The composition of two quasi nano rgb-open maps is quasi nano rgh-open.

Proof: Let f: U—>V and g: V— W be two quasi nano rgb-open maps. Let F be a nano rgb-open set in
U. Since f is quasi nano rgb-open map, f(F) is nano open in V. Since every nano open set is nano rgb-
open, f(F) is nano rgb-open in V. Also since g is quasi nano rgb-open map, g(f(F)) = (g o f) (F) is nano
openinW. Thus g o f : U— W is quasi nano rgh-open.

Theorem 3.14: If f: U—V is nano rgh-open and g: V— W is strongly nano rgb-open, then

go f :U — W is nano rgbh-open.
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Proof: Let A be a nano open set in U. Since f is nano rgb-open, f(A) is nano rgb-open in V. Since g is
strongly nano rgb-open, g(f(A)) is nano rgb-open in W. Therefore, g(f(A)) = (g o ) (A) is nano open
in W. Hence g o f is nano rgb-open.
Theorem 3.15: If f: U—V is nano rgb-open and g: V— W is quasi nano rgb-open, then
go f:U > W isnano open.
Proof: Let A be a nano open set in U. Since f is nano rgb-open, f(A) is nano rgb-open in V. Since g is
quasi nano rgb-open, g(f(A)) is nano open in W. Therefore, g(f(A)) = (g o f)(A) is nano open in W.
Hence g o f is nano open.
Theorem 3.16: If f: U— V is strongly nano rgb-open and g: V— W is quasi nano rgbh-open, then
go f:U — W is quasi nano rgb-open.
Proof: Let A be a nano rgb-open set in U. Since f is strongly nano rgb-open, f(A) is nano open in V.
Also since g is quasi nano rgh-open, g(f(A)) is nano open in W. Therefore, g(f(A)) = (g o f)(A) is nano
open in W. Hence g o f is quasi nano rgb-open.
Theorem 3.17: If f: U—>V is quasi nano rgb-open and g: V—> W is nano open, then go f: U > W is
strongly nano rgbh-open.
Proof: Let A be a nano rgb-open set in U. Since f is quasi nano rgb-open, f(A) is nano open in V. Since
g is nano rgb-open, g(f(A)) is nano rgbh-open in W. Therefore, g(f(A)) = (g o f) (A) is nano rgb-open in
W. Hence g o f is strongly nano rgb-open.
Theorem 3.18: If f: U—V is quasi nano rgb-open and g: V— W is nano open, then
go f : U —> W is quasi nano rgb-open.
Proof: Let A be a nano rgh-open set in U. Since f is quasi nano rgb-open, f(A) is nano open in V. Since
g is nano open, g(f(A)) is nano open in W. Therefore, g(f(A)) = (g o f)(A) is nano open in W. Hence
g o f is quasi nano rgb-open.
Theorem 3.19: For any bijection f: U—V, the following are equivalent:

(i) f ' V— U is nano rgb-irresolute

(ii) f is strongly nano rgb-open map

(iii) fis strongly nano rgb-closed map
Proof: (i) = (ii): Let A be nano rgb-open set in U. By assumption we have, (f )™ (A) = f(A) is nano
rgb-open in V. Hence f is strongly nano rgh-open.
(i) = (iii): Let A be nano rgb-closed set in U. Then A" is nano rgb-open in U. By (ii),f(A%) is nano rgb-
open in U. Therefore f(A) = (f(A))* is nano rgb-open in V. Thus, f(A) nano rgb-closed in V, which
implies that f is strongly nano rgb-closed.
(iii) = (i): Let F be a nano rgb-closed set in U. By (iii), f(F) is nano rgb-closed in V. But f(F) =
(f )™ (F)and therefore f ™ is nano rgb-irresolute.

4. Quasi nano rgbh-closed maps
Definition 4.1: A function f: U—V is said to be quasi nano rgb-closed if the image of each nano rgb-
closed setin U is nano closed in V.

Theorem 4.2: Let f : (U, 7,(X))— (V, 7 (Y))be a function. Then,

(i) Every quasi nano rgb-closed function is nano rgb-closed

(ii) Every quasi nano rgb-closed function is nano closed

(iii) Every quasi nano rgb-closed map is strongly nano rgb-closed
(iv) Every strongly nano rgb-closed map is nano rgb-closed.
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Proof: (i) Let f :(U,7,(X))—>(V, 74 (Y))be a quasi nano rgb-closed map. Let F be a nano closed
set in(U,rR(X)), which implies F is nano rgb-closed in(U,rR(X)). Since f is quasi nano rgb-
closed, f(F) is nano closed in (V,rR.(Y)). Which implies f(F) is nano rgb-closed in (V,rR.(Y)).
Hence f is nano rgb-closed.

(i) Let f :(U,75(X))— (V, 7 (Y))be a quasi nano rgb-closed map. Let F be a nano closed set in
(U , z-R(X)). Then F is nano rgb-closed in (U , TR(X)). Since f is quasi nano rgb-closed, f(F) is nano
closed in (V,rR.(Y)), which implies f(F) is nano closed in (V,TR. (Y)) Hence fis nano closed.

(iii) Let f :(U,rR(X))—>(V,rR.(Y))be a quasi nano rgb-closed map. Let F be a nano rgb-closed
set in(U, 74 (X)).Since f is quasi nano rgb-closed, f(F) is nano closed in (V,74.(Y)). Since every
nano closed set is nano rgb-closed, f(F) is nano rgb-closed in (V,TR.(Y)). Hence f is strongly nano
rgb-closed.

(iv) Let f : (U, 7 (X)) = (V, 74.(Y))be a strongly nano rgh-closed map. Let F be a nano closed set
in(U,7,(X)). Which implies F is nano rgb-closed in(U,7,(X)). Since f is strongly nano rgb-
closed, f(F) is nano rgb-closed in (V,TR.(Y)). Which implies f(F) is nano rgb-closed in (V,TR.(Y)).
Hence f is nano rgb-closed.

Remark 4.3: Converse of the above theorem need not be true as can be seen from the following
examples.

Example 4.4: Let U = {x, y, z} with U/R ={{x}, {y, z}} and X = {x, z}. Then the nano topology is defined
as 75 (X)={U, ¢, {x}, {y, 2}} . Let V = {x, y, z, w} with V/R'= {{a}, {b, c}, {d}} and Y = {a, c}. Then
7o (Y)={V, 4, {a}, {a, b, ¢}, {b, c}}. Define f : (U, 75(X))— (V,74.(Y)) to be f(x) = b, f(y)= a, f(z) =

¢, f(w) =d. Then f is nano rgb-closed map but not quasi nano rgb-closed because f({y, z}) = {a, c} is
not nano closed in V.

Example 4.5: Let U = V = {a, b, ¢, d} with U/R = {{a, d}, {b}, {c}} = V/R'and X = Y = {a, c}. Then
7o (X)= 7. (Y) =4{V, ¢, {c}, {a, ¢, d}, {a, d}}. Define f :U —V asf(a)=a, f(b) =d, f(c) = cand f(d) =
d. Then the function f is nano closed but not quasi nano rgb-closed because f({a, c}) = {a, c} is not
nano closed in V.

Example 4.6: Let U = {a, b, ¢, d} with U/R ={{a, d}, {b}, {b, c}} and X = {a, c}. Then the nano topology
is defined as 7,(X)={U, ¢, {c}, {a, ¢, d}, {a, d}} . Let V= {x, y, z, w} with V/R" = {{x, z}, {y}, {w}} and Y
= {x, w}. Then 7. (Y) ={V, 4, (W}, {x, z, w}, {x, z}}. Define f :(U,75(X))— (V,7x(Y)) to be f(a) =
w, f(b)=x, f(c) = x, f(d) =y. Then f is strongly nano rgb-closed map but not quasi nano rgb-closed
because f({a}) = {w} is not nano closed in V.

Example 4.7: Let U = {a, b, ¢, d} with U/R = {{a}, {b, d}, {c}} and X = {b, d}. Then the nano topology is
defined as 7,(X)={U, ¢, {b, d}} . Let V = {x, y, z, w} with V /R" = {{x, w}, {y}, {z}} and Y = {x, z}. Then
o (Y)={V, 8, {2}, (%, 2, w}, {x, w}}. Define f:(U,75(X))— (V,7..(Y)) to be f(a) = x, f(b)=y, f(c)
=x, f(d) =y. Then f is nano rgb-closed map but not strongly nano rgb-closed because f({b}) = {z} is
not nano rgh-closed in V.

Remark 4.8: The following examples show that strongly nano rgb-closed maps and nano closed
maps are independent to each other.

Example 4.9: Let U = {a, b, ¢, d} with U/R = {{a, d}, {b}, {b, c}} and X = {a, c}. Then the nano topology
is defined as 7,(X)={U, ¢, {c}, {a, ¢, d}, {a, d}} . Let V= {x, y, z, w} with V/R" = {{x}, {y, w}, {z}} and Y
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= {y, w}. Then 7. (Y) = {V, 4, fy, wh. Define f :(U,7,(X))—=(V,7(Y)) to be f(a) = w, f(b)= x,
f(c) = x, f(d) =y. Then fis strongly nano rgb-closed map but not nano closed because f({a, b, d}) = {w,
X, Y} is not nano closed in V.

Example 4.10: Let U = {3, b, c, d} with U/R ={{a, c}, {b}, {d}} and X = {a, d}. Then the nano topology
is defined as 7,(X)={U, ¢, {d}, {a, c, d}, {a, c}} . Let V= {x, y, z, w} with V /R" = {{x, w}, {y}, {z}} and Y
= {x, z}. Then 7. (Y) = {V, 4, {z}, {x, z, w}, {x, w}}. Define f :(U,z5(X))—=> (V,7x(Y)) to be f(a) =
x, f(b)=y, f(c) = w, f(d) =z. Then fis nano closed map but not strongly nano rgb-closed because f({d})
= {z} is not nano rgb-closed in V.

Theorem 4.11: If a function f: U—V is quasi nano rgb-closed, then f (/4 int(B)) c

Afgb—int(f (B)) for every subset B of V.
Proof is similar to Theorem 3.4.

Theorem 4.12: A function f: U—V is quasi nano rgb-closed if and only if for any subset B of V and

for any nano rgb-open set G of U containing f 71(B) , there exists a nano open set N of V containing

B such that f *(N) cG.

Proof: Suppose f is quasi nano rgb-closed. Let BCV and G be nano rgbh-open set of U containing
f *(B). Now put N =(f(U)). Then N is nano open set of V containing B such that f *(N) cG.
Conversely, let F be a nano rgb-closed set of U and put B = (f(F)). Then we have f *(B) cFand F°
is nano rgb-open set in U containing f_l(B). By assumption, there exists a nano open set N of V
containing Band f *(N) cF. And so Fc (f "(N))°= f *(N°). Hence we obtain f(F) —N. Since
N is nano closed, f(F) is nano closed in V. This implies that f is quasi nano rgb-closed.

Theorem 4.13: A function f: U —V is quasi nano rgb-closed if and only if for every subset M of U,
ACIF (M) ¢ f(Agb—CI(M)).

Proof: Let f be a quasi nano rgb-closed. Now, we have M < Nrgb-Cl(M) and Nrgb-CI(M) is nano rgb-
closed set. Hence we obtain that f(M) < f (Afgb—CI(M)).As f(Afgb—CI(M))is nano closed,
ACIF (M) ¢ f(Agb—CI(M))

Conversely, assume that M is a nano rgb-closed set in U. Then ACIf (M) < f (Afgb—CI(M)) =
f(M). Consequently, f(M) = NCI(f(M)). Hence f(M) is nano closed. Hence f is quasi nano rgb-closed.
Definition 4.14: A function f: U — V is called strongly nano rgb-closed if the image of every nano rgb-
closed subset of U is nano rgb-closed in V.

Theorem 4.15: A function f: U — V is strongly nano rgb-closed if and only if for every subset M of U,
Agh—CIf (M) < f(Agb—CI(M)).

Proof: Let f be a strongly nano rgb-closed. Now, we have M < Nrgb-CI(M) and Nrgb-CI(M) is nano
rgb-closed set. Hence we obtain that f(M) < f(A#fgb—CI(M)). As f(Afgb—CI(M))is nano
closed, #fgb—CIf (M) c f(AFgb—CI(M))

Conversely, assume that M is a nano rgb-closed set in U. Thenfgbh—CIf (M) c
f(Argh—CI(M)) = f(M). Consequently, f(M) = NCI(f(M)). Hence f(M) is nano rgb-closed. Hence f
is strongly nano rgb-closed.

Theorem 4.16: The composition of two strongly nano rgb-closed maps are strongly nano rgb-closed.

Proof: Let f: U—>V and g: V— W be any two strongly nano rgb-closed maps. Let F be a nano rgb-
closed set in U. Since f is strongly nano rgb-closed map, f(F) is nano rgb-closed in V. Also since g is
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strongly nano rgb-closed map, g(f(F)) = (g o f)(F) is nano rgb-closed in W. Thus go f :U—>W is

strongly nano rgb-closed.
Theorem 4.17: If f: U—>V and g: V— W be any two functions. Then,

(i) If f is nano rgb-closed and g is quasi nano rgb-closed, then g o f is nano closed.

(ii) If f is quasi nano rgb-closed and g is nano rgb-closed, then g o f is strongly nano rgb-
closed.

(iii) If f is strongly nano rgb-closed and g is quasi nano rgh-closed, then g o f is quasi nano
rgb-closed.

Proof is obvious.
Theorem 4.18: If f: U—V and g: V—> W be any two functions such thatgo f : U—>W is strongly

nano rgb-closed, then
(i) fis nano rgb-irresolute surjection implies that g is strongly nano rgb-closed.
(ii) If g is nano rgb-irresolute injective, then f is strongly nano rgb-closed.

Proof: (i)Suppose that F is nano rgb-closed set in V. As f is nano rgb-irresolute, f _1(F) is nano rgb-

closed in U. Since g o f is strongly nano rgb-closed and f is surjective, (g o f (f *(F)) = g(F), which
is nano rgb-closed in W. Thus g is strongly nano rgb-closed function.
(i) Suppose F is any nano rgb-closed set in U. Since g o f is strongly nano rgb-closed, (g f)(F) is

nano rgb-closed in W. Again g is nano rgb-irresolute injective function, g (g o f)(F)) = f(F), which

is nano rgb-closed in V. This shows that f is strongly nano rgb-closed map.
Theorem 4.19: If f: U—V and g: V— W be any two functions such thatg o f : U— W is quasi nano

rgb-closed.
(iii) If f is nano rgb-irresolute surjection, then g is nano closed.
(iv) If g is quasi nano rgb-continuous injective, then f is strongly nano rgb-closed.

Proof: (i)Suppose that F is an arbitrary nano closed set in V. As f is nano rgb-irresolute, f_l(F) is

nano rgb-closed in U. Since g o f is quasi nano rgb-closed and f is surjective, (g o f (f (F)) = g(F),
which is nano closed in W. This implies that g is nano closed function.
(i) Suppose F is any nano rgb-closed set in U. Since g o f is quasi nano rgb-closed, (go f)(F) is

nano closed in W. Again g is nano rgb-continuous injective function, g (g o f)(F)) = f(F), which is

nano rgb-closed in V. This shows that f is strongly nano rgb-closed.

Theorem 4.20: Let U and V be nano topological spaces. Then the function f: U—V is a quasi nano
rgb-closed if and only if f(U) is nano closed in V and f(N) \ f(U \ N) is nano open in f(U) whenever N is
nano rgb-open in U.

Proof: Necessity: Suppose f: U—V is quasi nano rgb-closed function. Since U is nano rgb-closed, f(U)
is nano closed in V and f(N) \ f(U \ N) = f(N) ™ f(U) \ f(U \ N) is nano open in f(U) when N is nano rgb-
openin U.

Sufficiency: Suppose f(U) is nano closed in V, f(N)\ f(U \ N) is nano open in f(U) when N is nano rgb-
open in U, and P be nano closed in U. Then f(P) = f(U) \ (f(U \ P) \ f(P)) is nano closed in f(U) and
hence nano closed in V.

Corollary 4.21: Let U and V be nano topological spaces. Then a surjective function f: U —V is quasi
nano rgb-closed if and only if f(N) \ f(U \ N)is nano open in V whenever M is nano rgb-open in U.
Proof is obvious.
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Corollary 4.22: Let U and V be nano topological spaces and let f: U—V be a nano rgb-continuous

quasi nano rgb-closed surjective function. Then the topology on V is {f(N) \ f(U\N) : N is nano rgb-
open in U}.
Proof: Let A be nano open in V. Then f (A)is nano rgb-openin U, and f(f *(A)\fU\f(A)

= A. Hence all nano open sets in V are of the form f(N) \ f(U \ N), N is nano rgb-open in U. On the

other hand, all the sets of the form f(N) \ f(U \ N), N is nano rgb-open in U, are nano open in V from

the corollary 4.21.
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