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ABSTRACT: In this paper, we introduce the concept of strongly supra N-continuous function and perfectly
supra N-continuous function and studied its basic properties. Also we introduce the concept of supra
N-Homeomorphism and supra N”- Homeomorphism. We obtain the basic properties and their relationship with
supra N-closed maps, supra N-continuous maps and supra N-irresolute maps in supra topological spaces.
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I. INTRODUCTION
In 1983, A.S.Mashhour et al [6] introduced the supra topological spaces and studied, continuous
functions and s~ continuous functions. R.Devi[2] have studied generalization of homeomorphisms and also have
introduced a-homeomorphisms in topological spaces.

In this paper, we introduce the concept of strongly supra N-continuous function and perfectly supra N-
continuous function and studied its basic properties. Also we introduce the concept of supra N-homeomorphism
and supra N -Homeomorphism in supra topological spaces.

Il. PRELIMINARIES
Definition 2.1[6]
A subfamily p of X is said to be supra topology on X if

) X,peu
if A e u Yie | then U A, € 1. (X,u) is called supra topological space.

The element of p are called supra open sets in (X, ) and the complement of supra
open set is called supra closed sets and it is denoted by p°.

Definition 2.2[6]

The supra closure of a set A is denoted by cI” (A), and is defined as supra cl(A) = N{B : B is supra
closed and A c B}.

The supra interior of a set A is denoted by int“(A), and is defined as supra int(A) = U {B: Bis supra
open and Ao B}

Definition 2.3[6]
Let (X, t) be a topological space and p be a supra topology on X. We call 4 a supra topology associated
with T, if t c .

Definition 2.4[5]
Let (X, 4) be a supra topological space. A set A of X is called supra semi- open set, if

Ac cI“(int“(A)). The complement of supra semi-open set is supra semi-closed set.

Definition 2.5[4]
Let (X, ) be a supra topological space. A set A of X is called supra o -open set, if

Ac int“(cl“(int“(A))). The complement of supra o -open set is supra a-closed set.

Definition 2.6[7]
Let (X, W) be a supra topological space. A set A of X is called supra Q closed set, if

sclt(A) c intH (U),whenever A cU, U is supra open set. The complement of the supra Q closed set is
supra € open set.
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Definition 2.7[7]

The supra Q closure of a set A is denoted by ch“(A), and defined as ch“(A) =N{B: B is supra Q closed
and A c B}.

The supra Q interior of a set A is denoted by QintH (A), and defined as QintH (A) ={B: B is supra Q open
and A oB}.

Definition 2.8
Let (X, 1) be a supra topological space . A set A of X is called supra regular open if A= int"(cl"(A)) and
supra regular closed if A= cl*(int"(A)).

Definition 2.9[9]

Let (X, W) be a supra topological space . A set A of X is called supra N-closed set if ch“(A) c U,
whenever A c U, U is supra a open set. The complement of supra N-closed set is supra N-open set.

Definition 2.10[9]

The supra N closure of a set A is denoted by NcIH (A), and defined as NcI“(A) =N{B: B is supra
N-closed and A c B}.

Definition 2.11[9]
Let (X, t) and (Y, o) be two topological spaces and u be an associated supra topology with t. A

function f:(X, t) — (Y, o) is called supra N-continuous function if f_l(V) is supra N-closed in (X, t) for
every supra closed set V of (Y,o).

Definition 2.12[9]

Let (X, t) and (Y, o) be two topological spaces and | be an associated supra topology with t. A
function f:(X, t) — (Y, o) is called supra N-irresolute if f*l(V) is supra N-closed in (X, 1) for every supra
N-closed set V of (Y, o).

Definition 2.13[10]
A map f:(X, 1) — (Y,o) is called supra N-closed map(resp. supra N-open) if for every supra

closed(resp. supra open) F of X, f(F) is supra N-closed(resp. supra N-open) in Y.

Definition 2.14[10]

A map f:(X, 1) — (Y,o) is said to be almost supra N-closed map if for every supra regular closed F
of X, f(F) is supra N-closed in Y.

Definition 2.15[10]
A map f:(X, 1) — (Y,o0) issaid to be strongly supra N-closed map if for every supra N closed F of X,
f(F) is supra N-closed in Y.

Definition: 2.16[10]
A supra topological space (X, t) is T, —space if every supra N-closed set in it is supra closed.

1.  SOME FORMS OF SUPRA N-CONTINUOUS FUNCTIONS
Definition 3.1
A map f.(X,t) —(Y,o0) is called strongly supra N-continuous function if the inverse image of every
supra N-closed set in (Y,o) issupra closed in (X, 1).
Definition 3.2
A map f:(X,1) — (Y,0) is called perfectly supra N-continuous function if the inverse image of every
supra N-closed set in (Y, o) is both supra open and supra closed in (X, t).
Theorem 3.3
Every perfectly supra N-continuous function is strongly supra N-continuous function.
Proof Let f:(X, t) — (Y, o) be a perfectly N-continuous function. Let VV be N-closed set in (Y, o). Since f is
perfectly N-continuous function f_l(V) is both supra open and supra closed in (X, t). Therefore f is strongly

supra N-continuous function.
The converse of the above theorem need not be true. It is shown by the following example.

Example 3.4
Let X=Y={a,b,c}and © = {X, o, {a}.{b}.{a,b}.{b,c}},c = {Y,0,{a,b}}.
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f:(X, 1) — (Y,o) be the function defined by f(a)=b, f(b)=a, f(c)=c. Here f is strongly supra N-continuous
but not perfectly supra continuous, since V={b,c} is supra N-closed in Y but f1({b,c}) = {ac}is
supra closed set but not supra open in X.

Theorem 3.5

Let f:(X, t) — (Y, o) be strongly supra N-continuous and g: (Y, o) — (Z, v) be strongly supra N-continuous
then their composition gof:(X, ) — (Z,v) is a strongly supra N-continuous function.

Proof Let V be supra N-closed set in (Z, v). Since g is strongly N-continuous, g(V) is supra closed in (Y, o).
We know that every supra closed set is supra N-closed set, g*(V) is supra N-closed in (Y, o). Since f is strongly
N-continuous, f(g™(V)) is supra closed in (X, t), implies (gof)(V) is supra closed in (X, t).Therefore gof is
strongly N-continuous.

Example 3.6

Let X=Y=Z={a,b,c}and © = { X, ¢, {a}.{b}{ab}{oc}{ac}} . o={Y ¢.{a}{b}{ab}{bc}}, vH{Z ¢.{fab}{bc}
}f:(X, t) — (Y,o0) be the function defined by f(a)=b, f(b)=a,f(c)=c. g: (Y,o) — (Z,v) be a function
defined by g(a)=c, g(b)=b, g(c)=a. Here fand g are strongly supra N-continuous and gof is also strongly supra
N-continuous function.

IV. SUPRA N-HOMEOMORPHISM AND SUPRA N-HOMEOMORPHISM
Definition 4.1
A bijection f:(X, t) — (Y, o) is called supra N-Homeomorphism if f is both supra N-continuous function and
supra N-closed map( f ! is N-continuous function).

Definition 4.2
A bijection f:(X, ©) — (Y, o) is called supra N"-Homeomorphism if f and f* are supra N-irresolute.

Theorem 4.3

Let f:(X, 1) — (Y, o) be a bijective supra N-continuous map. Then the following are equivalent
1) fisan N-open map

2) fisan N-homeomorphism

3) fisan N-closed map.

Proof (i) = (ii):If f is a bijective supra N-continuous function, suppose (i) holds. Let V be supra closed in (X,
1) then V° is supra open in (X, t). Since f is supra N-open map, f(V°) is supra N-open in (Y, c). Hence f(V) is
supra N-closed in (Y, o) implies f* is supra N-continuous. Therefore f is an supra N-homeomorphism.

(if) = (iii):Suppose f is an supra N-Homeomorphism and f is bijective supra N-continuous function then from
the definition4.1, f* is supra N-continuous, implies f is supra N-closed map.

(iii) = (i):Suppose f is supra N-closed map. Let V be supra open in (X, t) then V¢ is supra closed in (X, t).
Since f is supra N-closed map, f(V°) is supra N-closed in (Y, ¢). Hence f(V) is supra N-open in (Y, ). Therefore
fis an supra N-open map.

Remark 4.4

The composition of two supra N-Homeomorphism need not be an supra N-Homeomorphism. Since
composition of two supra N-continuous function need be supra N-continuous and composition of two supra N-
closed map need not be supra ~ N-closed map. It is seen from the following example

Example 4.5

Let X=Y=Z={a,b,c}and © = {X, ¢, {a}.{b.c}}, o ={Y,p,a}}. v={ Z, o,{a}. {b}. {a b}, {b,c}}.f:(X, ) — (Y,0)
be the function defined by f(a)=b, f(b)=c, f(c)=a. and g: (Y, o) — (Z,v) be the function defined by
g(a)=h, g(b)=c, g(c)=a. Here f and g is supra N-closed map, but its composition is not supra
N-closed map, since gof{b,c}={ab} is not supra N-closed in Z. Therefore gof is not an
supra N-Homeomorphism

Theorem 4.6

Every supra N-Homeomorphism is supra N-continuous.

Proof It is obvious from the definition 4.1

The converse of the above theorem need not be true. It is shown by the following example.

Example 4.7

Let X=Y={a,b,c}and t = {X, ¢,{a}.{b,c}}, o = {Y,0,{ab}{b,c}}.

f:(X, 1) — (Y, o) be the function defined by f(a)=b, f(b)=c, f(c)=a. Here f is supra N-continuous but
not supra N-Homeomorphism, since f'* is not supra N-continuous.
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Theorem 4.8

Every supra N"-Homeomorphism is supra N-irresolute.

Proof It is obvious from the definition 4.2

The converse of the above theorem need not be true. It is shown by the following example.

Example 4.9

Let X=Y={a, b,c}and 1 = {X, ¢, {a}{b,c}}, o = {Y, 0, {a,b}.{b,c}}. f:(X, 1) — (Y,0o) be the function
defined by f(a)=b, f(b)=c, f(c)=a.Here f is supra N-irresolute but not supra N"-Homeomorphism, since
f°' is not supra N-irresolute.

Theorem 4.10

If f:(X, 1) — (Y, 0) and g: (Y, o) — (Z,v) are supra N"-Homeomorphism then the composition gof is also supra

N’-Homeomorphism

Proof Let V be a supra N-closed set in (Z, v). Since g is supra N"-Homeomorphism g and g™ are supra N-

irresolute, then g™*(V) is supra N-closed set in (Y, 5).Now (gof) (V) =F*(g*(V)). Since f is N"-Homeomorphism

fand f are supra N-irresolute, then (g™ (V)) is supra N-closed set in (X, t). Thus gof is supra N-irresolute.
For an supra N-closed set V in (X, t). (gof)(V)=g(f(V)).By Hypothesis f(V) is supra N-closed set in

(Y, o). Thus g(f(V)) is supra N-closed set in (Z, v). Hence (gof)™ is supra N-irresolute. Therefore gof is supra

N*-Homeomorphism.

Theorem 4.11

If f:(X, t) — (Y, o) is a supra N"-Homeomorphism then Ncl(f(B))=f*(Ncl(B)),for every BcY is supra
N-closed.

Proof Since f is supra N-Homeomorphism f and f* are supra N-irresolute. Let B be supra N-closed set in
(Y, o). Since f is supra N-irresolute f'(B) is supra N-closed set in (X, t). Since B is supra N-closed set,
B=Ncl(B). Therefore f(NcI(B)) is supra N-closed set in (X, t). Since f'(B) is supra N-closed set,
Ncl(f(B))=F*(B) is supra N-closed in (X, t). Therefore Ncl (f*(B))= f(Ncl(B)) is supra N-closed set in
X, 1).

Theorem 4.12

If :(X, 1) — (Y, 0) is a supra N"-Homeomorphism then Ncl(f(B))=f(Ncl(B)),for every BcX is supra N-closed.
Proof Since f is supra N"-Homeomorphism f and f* are supra N-irresolute. Let B be supra N-closed set in
(X, 1). Since f' is supra N-irresolute f(B) is supra N-closed set in (Y, ). Since B is supra N-closed set,
B=Ncl(B). Therefore f(Ncl(B)) is supra N-closed set in (Y, ). Since f(B) is supra N-closedset, Ncl(f(B))=f(B)
is supra N-closed set in (Y, o). Therefore Ncl(f(B))= f(Ncl(B)) is supra N-closed in (Y, ¢).

Theorem 4.13

Every supra N"-Homeomorphism is strongly supra N-closed map.

Proof Since f:(X, 1) — (Y, o) is supra N"-Homeomorphism f and f* are supra  N-irresolute. f* is supra
N- irresolute implies f is strongly supra N-closed map.

The converse of the above theorem need not be true. It is shown by the following example.

Example 4.14

Let X=Y={a, b,c}and t = {X, ¢, {a,b}.{b,c}}, o = {Y, 0, {a}.{b,c}}. f:(X, t) — (Y,c) be the function
defined by f(a)=b, f(b)=c, f(c)=a. Here f is strongly supra N-closed but not supra
N -Homeomorphism, since f ! issupra N-irresolute(strongly supra N-closed map) but f is not supra
N-irresolute.

Theorem 4.15
If (X, t) and (Y,o)isa T§ —space, andif f:(X, t) — (Y, ) is a supra N-continuous function then f is

supra N-Homeomorphism.
Proof Let V be supra closed in (Y, o). Since f is supra N-continuous f'(V) is supra N-closed in (X, ).

Since (X, t) and (Y, o) is a T —space then every supra N-closed set is supra closed set. Let B be supra

closed set in (X, t) , then f(B) is supra N-closed in (Y, o), implies f is N-closed map(f* is N-continuous
function). Hence f is N-Homeomorphism.

Theorem 4.16

The set N"-h(X, 1) from (X, 1) on to itself is a group under the composition of maps.

ProofLet f,g € N™-h(X, 1), then by theorem4.10 gof € N™-h(X, 1), we know that the composition of
mapping is associative and the identity 1: (X, ) —(X, 1) belonging to N"-h(X, t) serves as the Identity
element.
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If f € N™-h(X, 1) then f* € N"-h(X, 1) such that fof* = f*of =I. Therefore inverse exists for each element of
N -h(X, t). Hence N -h(X, t) is a group under composition of maps.
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