International Journal of Applied Mathematics A International Academ}' of Sclence,
4

& Statistical Sciences (IJAMSS)
ISSN(P): 2319-3972; ISSN(E): 2319-3980 Engineering and Technology

Vol. 5, Issue 3, Apr - May 2016; 19-30 IASET Connecting Rescarchers; Nurturing Innovations
© IASET

ON NANO (1,2)* SEMI-GENERALIZED CLOSED SETS IN NANO BITOPOLOGICAL
SPACES

K. BHUVANESWARI' & J. SHEEBA PRIYADHARSHINI
' Associate Professor, Department of Mathematics, Mother Teresa Women’s University,
Kodaikanal, Tamil Nadu, India
Research Scholar, Department of Mathematics, Mother Teresa Women’s University,

Kodaikanal, Tamil Nadu, India

ABSTRACT

The purpose of this paper is to define Nano Bitopological space and study a new class of sets called Nano (1, 2)*
semi-generalized closed sets in Nano Bitopological spaces. Basic properties of Nano (1, 2)* semi-generalized closed sets
are analyzed. Also the new Characterization on Nano (1, 2)* semi-generalized spaces are introduced and their relation with

already existing well known spaces are also investigated.

KEYWORDS: Nano (1, 2)* Open Sets, Nano (1, 2)* Closed Sets, Nano (1, 2)* Closure, Nano (1, 2)* Interior,
Nano (1, 2)* Semi Closed Sets, Nano (1, 2)* Semi-Closure, Nano (1, 2)* Semi-Interior, Nano (1, 2)* Semi-Generalized

Closed Sets, Nano (1, 2)* Semi- 7, , Nano (1, 2)* Semi- 7;,, , Nano (1, 2)* Semi- T}

1. INTRODUCTION

In 1970, Levine [11] introduced the concept of generalized closed sets as a generalization of closed sets in
topological spaces. While in 1987, P.Bhattacharyya et.al. [1] Have introduced the notion of semi generalized closed sets in
topological spaces. In 1975, S.N.Maheshwari et al., [12] have defined the concepts of semi separation axioms. The notion
of nano topology was introduced by Lellis Thivagar [8]. In 1963, J.C.Kelly [7] initiated the study of bitopological spaces.
Mean while in 1987, Fukutake [4] introduced generalized closed sets and pairwise generalized closure operator in
bitopological spaces. In 1989, Fukutake [5] introduced semi open sets in bitopological spaces. In 2014, K. Bhuvaneswari et
al., [3] have introduced the notion of nano semi generalized and nano generalized semi closed sets in nano topological
space. In this paper, the concept of new class of sets on nano bitotpological spaces called nano (1, 2)* semi generalized
closed sets and the characterization of nano (1, 2)* semi generalized spaces are introduced. Also study the relation of these

new sets with the existing sets.

2. PRELIMINARIES

Definition 2.1 [10]: A subset A of a topological space (X, 7)is called a semi open set if 4 < cl[Int(A)]. The

complement of a semi open set of a space X is called semi closed set in X.

Definition 2.2 [1]: A semi-closure of a subset A of X is the intersection of all semi closed sets that contains A and

it is denoted by scl (A).
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20 K. Bhuvaneswari & J. Sheeba Priyadharshini

Definition 2.3 [1]: The union of all semi open subsets of X contained in A is called semi-interior of A and it is

denoted by s/nt(A4) .

Definition 2.4 [1]: A subset A of (X,7)is called a semi generalized closed set (briefly sg-closed) if

scl(A) c U whenever A < U and U is semi-open in X.

Definition 2.5 [6]: A space (X,7) is called 7 space, if and only if, each pair of distinct points x, y of X, there

exist a open set containing one but not the other.

Definition 2.6 [6]: A space (X, 7)is called 7

12 Space, if and only if, every generalized closed set is closed.

Definition 2.7 [6]: A space (X, 7)is called 7] space, if and only if, each pair of distinct points x, y of X, there

exists a pair of open sets, one containing x but not y, and the other containing y but not x.

Definition 2.8 [12]: A space (X,7) is called semi -7 (briefly written as s-7 ), if and only if, each pair of

distinct points X, y of X, there exist a semi open set containing one but not the other

Definition 2.9 [12]: A space (X,7)is called semi-7,, (briefly written as s-7,,), if and only if, every semi

generalized closed set is semi closed.

Definition 2.10 [12]: A space (X,7)is called semi-7; (briefly written as s- 7)), if and only if, each pair of

distinct points x, y of X, there exists a pair of semi open sets, one containing x but not y and the other containing y but not

X.

Definition 2.11 [9]: Let U 1is the universe, R be an equivalence relation on U and

7.0 =U0,9,] (X),U (X), B (X)} where X CU . Then it satisfies the following axioms:
e Uand D e (X)
e The union of the elements of any sub-collection of 7 (X) isin 7 (X)
o The intersection of the elements of any finite sub collection of 7- R(X ) isin T R(X )

Then TR(X) is a topology on U called the nano topology on U with respect to X. (U’TR(X)) is called the
c
nano topological space. Elements of the nano topology are known as nano open sets in U. Elements of [T R( X )] are
called nano closed sets ing- ,(X) .
Definition 2.12 [9]: Let (U, 7 (X)) be a nano topological space and 4 < U . Then A is said to be

e Nano semi open if 4 < Ncl[NInt(A4)]
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, Then

of X.

Nano semi closed if Nint[Ncl(A)]c A

NSO (U, X), NSC (U, X) respectively denote the families of all nano semi open, nano semi closed subsets of U.

Definition 2.13 [3]: If (U, 7 (X)) is a nano topological space with respect to X where X U and if 4 c U

The nano semi-closure of the set A is defined as the intersection of all nano semi closed sets containing A and it is

denoted by Nscl (A). Nscl (A) is the smallest nano semi closed set containing A.

The nano semi-interior of the set A is defined as the union of all nano semi open subsets contained in A and it is

denoted by NsInt (A). NsInt (A) is the largest nano semi open subset of A.
Definition 2.14 [3]: A subset A of (U, 7 (X)) is called nano semi-generalized closed set (briefly Nsg-closed)

if Nscl(A) =V whenever AV and V is nano semi open in (U, 7 (X)) .
Definition 2.15 [5]: Let (X, T 2) be a bitopological space and A — U . Then A is said to be
(1,2)* Semi open if A< 7, ¢l Int(4)]

(1,2)* Semi closed if 7= Int[7 cl(A)]c A

(1, 2)*SO(X), (1, 2)*SC(X) respectively denote the families of all (1, 2)* semi open, (1, 2)* semi closed subsets

Definition 2.16 [5]: If (X, 7, ) is a bitopological space with respect to X and if 4 € X', then

The (1, 2)* semi-closure of the set A is defined as the intersection of all (1, 2)* semi closed sets containing A and

it is denoted by 77, , scl(A). 77, , scl (A) is the smallest (1, 2)* semi closed set containing A.

The (1, 2)* semi-interior of the set A is defined as the union of all (1, 2)* semi open subsets of A contained in A

and it is denoted by T,,sht (A). T,,sht (A) is the largest (1, 2)*semi open subset of A.

Definition 2.17 [5] A subset A of (X,7 ) is called (1, 2)* semi-generalized closed set (briefly (1, 2)* sg-

closed) if 7-, scl(A) c U whenever A CU and Uis (1, 2)* semi open in (X, 7 ).

3. NANO (1, 2)* SEMI-GENERALIZED CLOSED SETS

In this section, the definition of nano bitopological space and nano (1, 2)* semi-generalized closed sets are

introduced and studied some of its properties.
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22 K. Bhuvaneswari & J. Sheeba Priyadharshini

Definition 3.1: Let U be the wuniverse, R be an equivalence relation on U and
TRI,Z(X) = U{TRI(X)’TRz(X)} where 7 (X)=1{U, 9, [ (X),[J (X), B (X)} and X cU . Then it is
satisfies the following axioms:

e Uand ® e (X)
e The union of the elements of any sub-collection of 7 (X) isin 7 (X).
e The intersection of the elements of any finite sub collection of 7 (X) isin 7 (X).

Then (U T R (X)) is called the nano bitopological space. Elements of the nano bitopology are known as nano
12

(1, 2)* open sets in U. Elements of [‘[R (X)]° are called nano (1, 2)* closed sets inTR (X).
2 1,2

12

Example 3.2: Let U = {a,b,c,d} with U / R = {{c},{d},{a,b}}
X, ={a,c} And 7 o (X)={U,4.1¢}{a.b.c} {a,by}

X, ={b.d} And 7 (X)={U.¢.4d}. a,b,d} {a.b})}

Then 7 (X)={U.¢{c}.{d} @b} {a.b.c}. {a.b.d} } are (1,2)* open set.
The nano (1, 2)* closed sets = {U, 8, {c}, {d}. {c,d},{a,b,c}, {a,b,d}}.

Definition 3.3: If (U, R (X)) is a nano bitopological space with respect to X where X cU and if
12

Ac U, then

e The nano (1, 2)* closure of A is defined as the intersection of all nano (1, 2)* closed sets containing A and it is

denotedby N 7= ¢l(A). N cl(A) is the smallest nano (1, 2)* closed set containing A.

e The nano (1, 2)* interior of A is defined as the union of all nano (1, 2)* open subsets of A contained in A and it is

denoted by N - Int(A). N, Int(A) Is the largest nano (1, 2)* open subset of A.

5 >
Definition 3.4: A subset A of (U T R (X)) is called nano (1, 2)* semi open set if
1.2

Ac Ng cl[Ng ,Int(A)]. The complement of a nano (1, 2)* semi open set of a space U is called nano

(1, 2)* semi closed set in (U’TRI (X)) )

Theorem 3.5: Let (U, R (X)) be a nano bitopological space. If a subset A of a nano bitopological space
12
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(U’TRl,z(X)) is nano (1, 2)* closed set in (U,TRI,E(X)) , then A is a nano (1, 2)* semi closed set in (U’TRM(X)) .

Proof: Let A be a nano (I, 2)* closed set. That is Nz cl(4)=A4. To prove
Nfl,zlnt(NTchl(A))gA Since A is a nano (I, 2)* semi closed set. Implies

Nt 1,zlnt(NT 1,261(14)) =Nr 1’zlnt(z‘l) < A (By 3.1(ii)). Hence A is a nano (1, 2)* semi closed
set. Also every nano (1, 2)* open set is nano (1, 2)* semi open set.

Example 3.6: Let U = {a,b,c,d} with U/ R = {{c},{d},{a,b}}
X, ={a,c} And 7, (X) = {U.¢ (e} {a.b.c}. {a,b}}

X.=0.d} and 7, () ={U.4.4d} {a.b,d}. {a.b}}

Then 7 p (X)={U.¢.{c}.{d} 1. b} {a.b.c}, {a, b, d} } are (1, 2)*open sets.
The nano (1, 2)* closed sets = {U, ¢, {c}, {d}, {c,d},{a,b,c}, {a,b,d}}.

The nano (1, 2)* semi closed sets = {U, ¢, {c}, {d}, {a, b}, {c.d},{a,b,c},{a,b,d} }

Let A={c, d} be a nano (1, 2)* closed set.

Nz, cl(4)={c.d}.

Nt 1,2ll’lt(Nf[ 1,ZC’Z(A)) = {c,d} Which implies Nz'lgzlnt(NTuCZ(A))g A

Hence every nano (1, 2)* closed set is a nano (1, 2)* semi closed set.

Remark 3.7: The converse of the Theorem 3.5 is not true. In the Example 3.6, {a, b} is a nano (1, 2)* semi closed

set but it is not nano (1, 2)* closed set.

then

Definition 3.8: If (U,TR (X)) is anano bitopological space with respect to X where X c U andif AU,
12

The nano (1, 2)* semi-closure of A is defined as the intersection of all nano (1, 2)* semi closed sets containing A
and it is denoted by N 7, scl(A). N ,scl(A) isthe smallest nano (1, 2)* semi closed set containing

A.

The nano (1, 2)* semi-interior of A is defined as the union of all nano (1, 2)* semi open subsets of A contained in

Aanditis denoted by N g sInt(A). N slnt(A) Ts the largest nano (1, 2)* semi open subsets of A.

Definition 3.9: A subset A of (U, R (X)) is called nano (1, 2)* semi-generalized closed set (briefly
12
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24 K. Bhuvaneswari & J. Sheeba Priyadharshini
N (1, 2)*sg-closed) if N 7, ,scl(A)) < V whenever ACV and V is nano (1, 2)* semi open in (U’TR (X))
) 1,2

Example 3.10: Let U = {a,b,c,d} with U / R = {{c},{d},{a,b}}
X, ={a,c} And 7 p (X)={U.4.1c} {a.b.c}. {a.b})

X, =b.d} and 7, (X)={U.4.4d}. {a.b,d}, {a.b}}

Then 7 p (X)={U.4.{c}.{d}. {a.b}. {a.b.c}. (@ b.d} } which are (1,2)* open sets.

The nano (1, 2)* closed sets ={U, ¢, {c},{d},{c,d},{a,b,c},{a,b,d}}.
The nano (1, 2)* semi closed sets = {U, @, {c},{d},{a,b},{c,d},{a,b,c},{a,b,d}}
The nano (1, 2)* semi open sets = {U ,¢,{a,b,d},{a,b,c},{c,d},{a,b},{d},{c}}

The nano (1, 2)* semi-generalized open sets are

{U,p,{a}{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}}

The nano (1, 2)* semi-generalized closed sets are

{U,p,{a}{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}}

Theorem 3.11: Let (U T R (X)) be a nano bitopological space. If a subset A of a nano bitopological space
1.2

U, (X)) is nano (1, 2)* closed set in (U, (X)), then A is a nano (1, 2)* semi-generalized closed set in
z-Rl,z z-Rl,z
Uz (Y.

Proof: Let A be a nano (1, 2)* closed setin U and A = V', V is nano (1, 2)* semi open in U. Since A is nano

(12)* closed, N cl(A)=A4. So, AcV and N cl(A)=A4 implyNg cl(A)cV . Also,

N, scl(Ad)c Nt cl(A)implies Nz scl(A) <V, AV ,Visnano (1, 2)* semi open in U. Therefore,

A is anano (1, 2)* semi-generalized closed set.

Theorem 3.12: Let (U, R (X)) be a nano bitopological space. If a subset A of a nano bitopological space
12

(U,»Z-Rl 2()(')) is nano (1, 2)* semi closed set in (U,»Z-Rl G(X)) , then A is a nano (1, 2)* semi-generalized closed set in
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Uo7 (X)).

Proof: Let A be a nano (1, 2)* semi closed set of Uand A C V', V is nano (1, 2)* semi open in U. Since A is
nano (1, 2)* semi closed, Nz scl(A)=A.So, ACV and N scl(A)=A imply N scl(4)cV .
Also, AC V', Visnano (1, 2)* semi open in U. Therefore, A is a nano (1, 2)* semi-generalized closed set.

Remark 3.13: The converse of the above Theorem 3.12 need not be true. In the Example 3.10, let

A=1{b,c,d} c U . Here NT1 2SCI(A) cV, AcV, Visnano (1, 2)* semi open set in U. Hence A is nano (1, 2)*

semi-generalized closed set. Now N7 cl(4)=U and N Int(N, cl(A))=U & A which implies that the set

A is not a nano (1, 2)* semi closed set.
Theorem 3.14: The intersection of two nano (1, 2)* semi-generalized closed sets in (U’T x (X)) isalso a
1,2

nano (1, 2)* semi-generalized closed set in (U Ta 2(X ).

Proof: Let A and B be two nano (1, 2)* semi-generalized closed sets in (U’TR (X)). Let V be a nano (1, 2)*
1,2

semi open set in U such that AV and BV . Then A(VB <V As A and B are nano (1, 2)* semi-generalized

closed sets n(U,r Rl,z(X))’ Nt 1,2scl(A) cV and N 1 1,2scl(B) cV. Now
Ng scl(ANB)=Ng scl(A)NNg scl(B)cV Ths we have Nz scl(ANB)cV
whenever A( 1B < V', V is nano (1, 2)* semi open set in (U ,TRM(X )) which implies A\ B is a nano (1, 2)* semi-
generalized closed set in (U ’TRM(X ).

Example 3.15: Let U ={a,b,c,d} with

U/R ={{a},id}{b,ct) . X =1b.cjand 7 (X)={U.¢,1b,c}}

U/R, = ay, e}, b, d}}. X, =1b.d} and T (X)={U.4,1b,d}}

Then TRI,E(X) ={U,9,{b,c},{b,d}} are (1, 2)* open sets.

The nano (1,2)* semi open sets are

{U,9,{b},{a,b},{b,c},{b,d},{c,d} {a,b,c},{a,b,d}, {a,c,d},{b,c,d}}.

Then the nano (1, 2)* semi-generalized closed sets are

U.¢,1a},1b},{c},{d},{a, b} {a,c} {a,d}, {c,d},{a,c,d}}.
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26 K. Bhuvaneswari & J. Sheeba Priyadharshini
Here {a,c,d}({a,c} ={a,c} is also a nano (1, 2)* semi-generalized closed Sets.
Theorem 3.16: Let A be a nano (1,2)* semi-generalized closed subset of(U,7, (X)). If
12

Ac Bc N scl(A), then B is also a nano (1, 2)* semi-generalized closed subset of (U, 7, (X))

Proof: Let V be a nano (1, 2)* semi open set of a nano (1, 2)* semi-generalized closed subset of - R (X)
suchthat BCV . AsAC B, thatis ACV . As A is a nano (1, 2)* semi-generalized closed set, NT1 2SCI(A) cV.
Given B C NTMSCZ(A)7 then Nz-uscl(B) c Nz-l’zscl(A) . As Nz-uscl(B) c Nz-l’zscl(A) and
N, scl(A) =V, which implies N scl(B) CV whenever BV and V is nano (1, 2)* semi open. Hence B is

also a nano (1, 2)* semi-generalized closed subset of (U, Ts 2(X ).

Theorem 3.17: Let A be a nano (1, 2)* semi generalized closed set in(U, 7, (X)). Then N scl(4)— A4

has no non-empty nano (1, 2)* semi closed set.

Proof: Let A be nano (1, 2)* semi generalized closed set in (U, . (X)) and F be anano (1, 2)* semi closed
subset of NTMSCI(A)—A . Thatis, F' < NTMSCZ(A)— A . Which implies that ' < N 1Jscl(A) (1 A°. That is
Fc NT1,2SCI(A) and FF < A°. F < A° Implies that 4 = F° where [’ is anano (1, 2)* semi open set. Since A is
nano  (1,2)*  semi  generalized  closed, NTMSCZ(A) c F° That is,FC [NTMSCZ(A)]C . Thus

Fc NTMSCZ(A) N [NTLZSCZ(A)]C = ¢ Therefore F' = ¢

Theorem 3.18: Let A be a nano (1, 2)* semi generalized closed set in (U, Rl,z(X)) . Then A is nano (1, 2)*
semi closed if and only if, Nz-lszscl(A) — A isnano (1, 2)* semi closed set.

Proof: Let A be a nano (1, 2)* semi generalized closed set in (U, RI,E(X)) . If A is nano (1, 2)* semi closed,
then NTLzSCI(A) — A = ¢, which is a nano (1, 2)* semi closed set.

Conversely, let N 1,2SCI (A)— A be nano (1,2)* semi closed. Then by the above Theorem 3.17

Nz, ,scl(A)— A does not contain any non-empty nano (1,2)* semi closed set. Thus, N scl/(4)— A =¢. Thatis,

N, scl(A)= A. Therefore A is nano (1, 2)* semi closed.

4. CHARACTERIZATIONS ON NANO (1, 2)* SEMI-GENERALIZED SPACES

In this section some new characterizations of Nano (1, 2)* semi-generalized spaces are introduced and studied
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some of its properties.
Definition 4.1: If (U,7 . (X)) is a nano bitopological space with respect to X where X c U and if
1,2

Ac U, Then

e The nano (1, 2)*semi generalized closure of A is defined as the intersection of all nano (1, 2)* semi generalized
closed sets containing A and it is denoted by N -, sgcl(A4). N sgcl(A)is the smallest nano (1, 2)*

semi generalized closed set containing A.

e The nano (1, 2)* semi generalized interior of A is defined as the union of all nano (1, 2)* semi generalized open
subsets of A contained in A and it is denoted by N, sglnt(A) N ¢  ,sgint(A) is the largest nano (1,2)*

semi generalized open subset of A.
Definition 4.2: A space (U’T 2 (X)) is called nano (1,2)*- T, (briefly written as N (1, 2)*- 7)), if and only
1,2

if, each pair of distinct points x, y of X)), there exist a nano (1, 2)* open set containing one but not the other.
p p yorr R P g
12

Definition 4.3: A space (U, T Ris (X)) is called nano (1,2)* semi - T, (briefly written as N(1, 2)*s- T, ), if and
only if, each pair of distinct points x, y of 7= RI,E(X ), there exist a nano (1, 2)* semi open set containing one but not the
other.

Definition 4.4: A space (U, Tr, (X)) is called nano (1,2)* semi-generalized-7; (briefly written as N
(1,2)*sg- 1)), if and only if, each pair of distinct points x, y OfTRl,z(X) , there exist a nano (1, 2)* semi generalized open
set containing one but not the other.

Remark 4.5: Every nano (1,2)* semi- 7, space is nano (1,2)* semi generalized- 7, space since every nano (1,2)*

semi open set is nano (1,2)* semi generalized open set but converse is not true.
Theorem 4.6: If in any nano bitopological space (U, 7, (X)), nano (1, 2)* semi generalized closures of
1,2

distinct points are distinct, then - R (X)is nano (1, 2)* semi generalized- T
12

Proof: Letx,y € TRIE(X)7 x#y imply N 1JSgCl{)C} #Nr 1’ngcl{y} . Then there exists a point
ZET p (X) such that z belongs one of two sets, say N7, sgcl{y} but not to Nz sgcl{x} . If suppose that

ze Nt sgelix}, thenz e N sgcl{y} c N sgclix}, which is contradiction. So,

yeX—Nr, sgclix}, where X — N sgcl{x} isnano (1, 2)* semi generalized open set which does not contain
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28 K. Bhuvaneswari & J. Sheeba Priyadharshini
x, This shows that X is semi generalized- T},

Theorem 4.7: In any nano bitopological space (U, 7, (X)) , nano (I, 2)* semi generalized closures of
1,2

distinct points are distinct.

Proof: Let X,y € TRl,z(X) withXx # ). To show that Nz-usgcl{x} #* NT1,2SgCZ{y} Considered the
two sets NT1,25gCl{x} and Nz-usgcl{y} in TRLE(X). Then there exists a point z € TRI,E(X) such that z belongs

one of two sets, say N, sgcl{y}but not toNg _sgel{x}. If suppose thatz € Nz sgcl{x}, then

ze Nt sgel{y} © N sgel{x}, which is contradiction. Hence N 7, sgcl{x} # N sgcl{y}

Definition 4.8: A space (U, 1 ® 2(X)) is called nano (1, 2)*- 7, (briefly written as N (1, 2)*- T, ,), if and
only if, every nano (1, 2)* generalized closed set is nano (1, 2)* closed.
Definition 4.9: A space (U,z- R (X)) s called nano (1, 2)* semi- Tl/2 (briefly written as N (1, 2)* s- Tl/2 ), if
1,2

and only if, every nano (1, 2)* semi generalized closed set is nano (1, 2)* semi closed.

Theorem 4.10: A space (U, 7, (X)) isnano (1,2)* semi-T,
1,2

space. Then foreach x € 7= , (X)), {x}is
1,2

nano (1, 2)* semi open or nano (1, 2)* semi closed.
Proof: Suppose that for some x € 7=, (X'), {x} is not nano (1, 2)* semi closed. Since 7~ (X) is the only
1,2 1,2

nano (1, 2)* semi open set containing {x}°, the set {x}° is nano (1, 2)* semi generalized closed and so it is nano (1, 2)*

semi closed in the nano (1, 2)* semi-7;,, space (U, 7, (X)). Therefore {x} is nano (1, 2)* semi open
12

Theorem 4.11: A space (U, 7 , (X)) is nano (1,2)* semi-7,
1,2

12+ if and only if, every subset of X is the

intersection of all nano (1, 2)* semi open sets and all nano (1, 2)* semi closed sets containing it.
Proof: Necessity: Let (U, R (X)) be nano (1, 2)* semi-7,,, space with B c X arbitrary. Then
1,2

B=0 {{x}" x e B} is an intersection of nano (1, 2)* semi open sets and nano (1, 2)* semi closed sets by Theorem 4.10,
it is nano (1, 2)* semi open sets and nano (1, 2)* semi closed sets.

Sufficiency:
For each x € X', {x}° is the intersection of all nano (1, 2)* semi open sets and all nano (1, 2)* semi closed sets

containing it. Thus {x}° is either nano (1, 2)* semi open or nano (1, 2)* semi closed and hence X is nano (1, 2)* semi- T,
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Definition 4.12: A space (U, Tx (X)) s called nano (1, 2)*-T, (briefly written as N (1, 2)*- 1)), if and only
1,2

if, each pair of distinct points x, y of X, there exists a pair of nano (1, 2)* open sets, one containing x but not y, and the

other containing y but not x.

Definition 4.13: A space (U,z- R (X)) is called nano (1, 2)* semi-T1 (briefly written as N (1, 2)*s- T1)7 if
1,2

and only if, each pair of distinct points x, y of X, there exists a pair of nano (1, 2)* semi open sets, one containing x but not

y and the other containing y but not x.
Definition 4.14: A space (U’TR (X))is called nano (1, 2)* semi generalized -1, (briefly written as
1,2

N(1,2)*sg- 1), if and only if, each pair of distinct points x, y of X, there exists a pair of nano (1, 2)* semi generalized

open sets, one containing x but not y, and the other containing y but not x.

Theorem 4.15: Let (U, Tr, (X)) beanano (1, 2)* semi symmetric space. Then the following are equivalent
e U,r RI,E(X)) is nano (1, 2)* semi- T
e U,r Rl,z(X)) is nano (1, 2)* semi- 7| ,
e U,r RI,E(X)) is nano (1, 2)* semi- 7,
Proof: (i) —> (i) Let A be a subset of (U, RI,Z(X)) is nano (1, 2)* semi- 7 by Remark 4.5 Every nano
(1.2)* semi- T, space is nano (1.2)* semi generalized- 7| space.

Hence A is is nano (1, 2)* semi- T} , in (U, 1 K (X)) .

(if) — (iii) Let A be a subset of (U, Rl,z(X)) is nano (1, 2)* semi-7,,,. That is A is semi generalized

closed. By theorem 4.7 A is nano (1, 2)* semi-7; in (U, 7, (X))
12

(fii) > (@) Let x#) and since (U,Z-Rm(X)) is nano (1, 2)* semi-7;. Let as assume that
Xe NTMO c {y}° for some NTI,ZO € SO(U’TRLZ(X)) . Then x ¢ NTMSCZ{J/} and hence y ¢ NTMSCZ{X} .
Therefore there exists N7, ,0, e SOU ,TRM(X )) such that ye N7 0c{x} and (U>TRI,2(X ))is a nano
(1,2)* semi- T} space.
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