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Abstract— In this article we introduce a new class of Binary supra closed sets namely Binary Supra R*G closed
sets in Binary Topological spaces. Also We examine some of its characteristics. Further we introduce a strong
form of Binary Supra continuity called Binary Supra R*G-continuous and Binary Supra R*G- Irresolute functions.
We present some basic and comparative properties of these functions.

Index Terms— Binary Supra R"G-closed set, Binary Supra R"G-open set, Binary Supra R"G-Continuous
function, Binary Supra R*G- Irresolute function, Binary Supra R*G-T), Space.

In 1983, Mashhour et al[5] introduced the concept of Supra topological spaces and studied Supra Continuous
maps. Since the advent of these notions, many researchers extended their studies in Supra topological spaces and
found new class of Supra closed sets. The authors D.Savithiri, C.Janaki, [8] introduced the concept of R*G-closed
sets in 2013. In 2017, M. Lellis Thivagar and J. Kavitha [4] constructed a new structure by merging binary and
Supra topology namely Binary Supra topological Spaces.

As an extension, in this article, we introduce a new class of Binary Supra R*"G closed sets and Continuous
Functions with concrete examples. Moreover some of its basic characterizations and relationships with other
Binary Supra closed sets is discussed.

Let X be a nonempty set. The subclass p < P(X) where P(X) is a power set of X is called a supra topology on X
if X, € pand p is closed under arbitrary union. The pair (X, ) is called a supra topological space. The members
of p are called supra open sets and some of the properties are discussed in [3]. Let (X,t} be a topological space
and 1 be an associated supra topology on X. A function f: X— Y is supra continuous functions if the inverse image
of each open set in Y is supra open in X.

A single structure which carries the subsets of X and Y for studying the information about the ordered pair (A,B)
of XxY. Such a structure is called a binary structure from X to Y is given in [2].

2. Preliminaries

Definition 2.1: [3] (i) The supra closure of a set A is denoted by cl*(A) and is defined as cl*(A) = "{B: B is a
supra closed and A  B}.

(ii) The supra interior of a set A is denoted by int*(A) and is defined as int*(A) = U{B: B is a supra open and A o
B}.

Definition 2.2: [2] Let X and Y be any two non empty sets. A binary topology from X to Y is a binary structure
up < P(X) x P(Y) that satisfies the following axioms:

() (0,9) € Hoand (X,Y) € po.
(if) (A1nAz, BinB2) € Py whenever (A1,B1) and (A2,B2) € Wy

(iii) If {(Aw,Bo) : acA} is a family of members of Wy, then (VA UB,) € M.
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If Wpis a binary topology from X to Y then the triplet (X, Y, W) is called a binary topological space and the
members of W, are called binary open sets.

The complement of an element of P(X) x P(Y) is defined component wise. That is the binary complement of (A,
B)is(X-A,Y-B).

Definition 2.3:[6] Let (X, Y, up) be a binary topological space and A < X , B < Y. Then (A, B) is called binary
closed if (X —A, Y — B) is binary open.

Definition 2.4: [7]Let (A,B), (C,D) € P(X) x P(Y). Then
A, B)c(C,D)ifAcCandBcD. (i) (A,B)u (C,D)=(Au C,BuUD).
(iif) (A, By~ (C,D)=(AnC, BN D).

Definition 2.5:[9] A subset (A,B) of a binary topological space (X, Y, up) is said to be a binary R*G-closed set if
pogClL(A,B) < (U,V) whenever (A,B) < (U,V) and (U,V) is binary regular open in (X, Y, Wb).

Definition 2.6:[4] A Binary Supra Topology from X to Y is a structure B, < P(X) xP(Y) that satisfies the following
axioms. (1) If (X,Y) € By and (¢,)€ B,.

(i) If {(A4,By) : aeA} is a family of members of By, then (UA,,UB,) € B,.

If Buis a binary Supra topology from X to Y then the triplet (X, Y, B,) is called a binary supra topological space
and the members of By, are called Binary supra open sets. The complement of Binary supra open set is called as a
Binary supra closed set.

Definition 2.7: [4] Let (X, Y, By) be a binary supra topological space and A = X, B Y. Let (A, B)'" = {Aq (A,
B.) be binary supra closed and (A, B) < (Aq, Bo)} , (A, B)* = n{By :(A,, B,) be binary supra closed , (A, B) <
(Aq, Bo)}. Thus the pair ((A, B)'",(A, B)?") is called the Binary Supra closure of (A,B) and denoted by B,CI(A,B).

Definition 2.8: [4] Let (X, Y, B,) be a binary supra topological space and Ac X, B Y. Let(A, B)" = U{A,:
(Aq, Bo) be binary supra open, (Aq, Bo) < (A, B)}, (A, B)*’ = U{Bq: (Aq, By) is binary supra open , (Aq, Bo) <
(A, B)}. Thus the pair ((A, B)",(A, B)*) is called the Binary Supra interior of (A,B) and denoted by BnInt(A,B).

Definition 2.9:[4] Let (X, Y, By) be a Binary Supra topological space and (x, y) € X x Y, then a subset (A, B) of
(X, Y) be called a Binary Supra neighborhood of (x, y) if there exists a Binary Supra open set (U, V) such that (x,
y) € (U, V) c (A, B).

Definition 2.10:[4] Let (X, Y, B,) be a binary supra topological space. Let (A,B)  (X,Y). Define (A,B,uap) =
{(AnU, BNV) : (U,V) € B,}. Then papis a binary supra topology from A to B. The binary supra topological
space (A,B,pa ) is called a binary supra subspace of (X, Y, B,).

Definition 2.11: [4] A subset (A,B) of (X,Y, By) is called a

(i) binary supra a-open (In short B,aO) set if (A,B) < BuInt(B.CI(BpInt(A,B))).
(ii) binary supra semi-open (In short B,SO)set if (A,B) < B.CI(BuInt(A,B)).
(iii) binary supra preopen (In short B,PO) set if (A,B) < B.Int(B.CI(A,B)).

(iv) binary supra regular open (In short B,RO) set if (A,B) = BuInt(B.CI(A,B)).

(iv) binary supra regular semi-open (In short B,RSO) set if (U,V) < (A,B) < B.CI(U,V) where (U,V) isa B,.RO
set.

Definition 2.12:[4] Let (X,Y, By) be a binary supra topological space, let (X,t) be a supra topological space. Let
f: Z — XxY be a function, then fis called a

(i) binary supra continuous if f1(A,B) is supra open set in Z for every binary supra open set (A,B) of XxY.
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(i) binary supra a-continuous if f1(A,B) is supra a-open set in Z for every binary supra open set (A,B) of XxY.

(iii) binary supra semi-continuous if f1(A,B) is supra semi-open set in Z for every binary supra open set (A,B) of
XxY.

(iv) binary supra pre-continuous if f*(A,B) is supra pre-open set in Z for every binary supra open set (A,B) of
XxY.

3. Binary Supra R*G-Closed Sets

Definition 3.1: Let (X,Y,By) be a binary supra topological space and (A,B) < (X,Y). Then (A,B) is called a binary
supra regular * generalized closed (In short BuR*G-closed) set if there exists a binary supra regular open set
(U,V) such that Bugcl(A,B) < (U,V) whenever (A,B) < (U,V).

Definition 3.2: A subset (A,B) of a binary supra topological space (X,Y,By) is said to be a binary supra R*G-open
(In short B,R*G-open) if (A,B)¢ is BuR"G-closed.

Definition 3.3: (i) The binary supra R*G closure of a set (A,B) is denoted by BuR*"GCI(A,B) and is defined as
Bu.R*"GCI(A,B) = {(U,V) : (U,V) is a binary supra R"G- closed and (U,V) < (A,B)}.

(ii) The binary supra R™G interior of a set (A,B) is denoted by B.R"GInt(A,B) and is defined as B,.R"GInt(A,B)
=u{U\V):(U\V)isabinary supra R*G- openand (U,\V)> (AB)}.

Theorem 3.4: In a binary supra topological space (X,Y, By), if (A,B) < (X,Y) then
(i) BUR*GCI(A,B) is the smallest Bu.R"G-closed set containing (A,B) .
(i1) (A,B) is binary supra R*"G-closed in (X,Y,B,) iff (A,B) = B,R*"GCI(A,B).

Proof: (i) Let {(Ai,Bi) ;i €A} be the collection of all binary supra R"G-closed sets containing (A,B). Then (C,D)
= {(Ai,Bi) ; 1 €A} is a binary supra R"G-closed set. Now each (A;,Bi) is a superset of (A,B) means that (A,B)
is contained in their intersection. Hence (A,B) < (C,D), that is (C,D) < (Ai,Bi) for each (x,y) €A and therefore
(C,D) is the smallest BuR"G-closed set containing (A,B).

(ii) Let (A,B) be a BuR"G-closed set. Since (A,B) < BuR*"GCI(A,B) is the smallest B\R"G closed set containing
(A,B). Conversely, let Bu.R*"GCI(A,B) = (A,B) then (A,B) is binary supra R"G-closed because by definition
BuR"GCI(A,B) is the smallest binary supra R*G-closed set containing (A,B) and B,R*GCI(A,B) = (A,B) follows
that (A,B) is BuR"G-closed.

Theorem 3.5: Let (X,Y,By) be a binary supra topological space and (A,B) a subset of (X,Y). Then

(i) BUR"GInt(A,B) is the largest binary supra R*G-open set contained in (A,B).

(i1) (A,B) is binary supra R*G-open if and only if B,R*GInt(A,B) = (A,B).

Proof: (i) Let (C,D) be any BuR"G-open subset of (A,B) and (x,y) € (C,D) that is (x,y) € (C,D) < (A,B). Since
(C,D) is binary supra R*G-open, (A,B) is a R*G-neighborhood of (x.y) € (C,D) and consequently (x,y) is a binary
supra R"G interior of (A,B). Since (x,y) € (C,D) = (x,y) € BuR*GInt(A,B). Therefore (C,D) < BuR"GInt(A,B)
. Since (C,D) is BuR"*G-open, thus BuR"GInt(A,B) is the largest B,R"G-open subset of (A,B).

(i) Let (A,B) = BuR*GInt(A,B), BuR"GInt(A,B) is BuR*G-open. Then (A,B) is also BuR"G-open. Conversely,
since (A,B) is a BuR"G-open, then B.R"GInt(A,B) is the largest BuR"G-open subset of (A,B). Hence
BLR"GInt(A,B) = (A,B).

Theorem 3.6: Every (i) binary supra closed (ii) binary supra g closed (iii) binary supra g*-closed set is binary
supra R*G-closed set .

Proof: (i) Let (A,B) < (X,Y,By) be a binary supra closed set and (A,B) < (U,V) where (U,V) be a Bu-regular open.
Since (A,B) is binary supra closed and every By-closed set is Bug-closed set, Bugcl(A,B) < Bucl(A,B) = (A,B) <
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(U,V). Hence (A,B) is a BuR"G-closed set.

(ii) Let (A,B) < (X,Y,By) be a Bug-closed set and (A,B) < (U,V) where (U,V) is a Bu-regular open. Since every
BuRO set is Bu-open and (A,B) is Bug-closed, Bucl(A,B) < ((U,V). Every By-closed set is Bug-closed set means
Bugcl(A,B) < Bucl(A,B) < (U, V) and therefore (A,B) is BuR*G-closed.

(iii) Let (A,B) < (X,Y,By) be a Bug*-closed set and (A,B) < (U,V) where (U,V) is a By-regular open. Since every
BuRO set is Bug-open and (A,B) is Bug*-closed, Bucl(A,B) < ((U,V). Every By-closed set is Bug-closed which
implies Bugcl(A,B) < Byucl(A,B) < (U,V) implies that (A,B) is B.R"G-closed.

Remark 3.7: The following example makes clear that the converse of the Theorem 3.6 need not be true.

Example 3.8: Let X = {a,b}, Y= {1,2}, By = { (¢,9) ,({a},9), ({b},9), (X,9), (X,{1}), (X,{2}), (X,Y)) be a binary
supra topology. In the binary supra topological space (X,Y,By), binary supra subset ({a},{1}) is a BuR"G-closed
set, but it is not a Bu-closed , Bug-closed and Bug*-closed set.

Theorem 3.9: The finite union of B,R"G-closed set is Bu.R*G-closed.

Proof: Assume that (A,B) and (C,D) are BuR"G-closed sets in (X,Y,By). Let (A,B) U (C,D) < (U,V) where (U,V)
is a BuRO. Then (A,B) < (U,V) and (C,D) < (U,V). Since (A,B) and (C,D) are B,R"G-closed, B.gcl(A,B) —
(U,V) and B,gcl(C,D) < (U,V) implies Bugcl[(A,B) U (C,D)] = Bugcl(A,B) U Bugel(C,D) < (U,V), hence (A,B)
v (C,D) is a BuR"G-closed set.

Remark 3.10: The intersection of two BuR*G-closed set in (X,Y, By) need not be a BuR*G-closed set as shown
in the following example.

Example 3.11: In the binary supra topological space (X,Y,By) where X = {a,b}, Y= {1,2} and B, = {(¢,9), ({a},9),
({b}.0), (X,0), (X,{1}, (X,{2}), (X,Y)}. The binary supra subsets (A,B) = ({a},{1}) and (C,D) = ({a},{2}) are
binary supra R"G-closed sets, but (A,B) n (C,D) = ({a},9) is not a Bu.R"G-closed set.

Theorem 3.12: Let (X,Y,By) be a binary supra topological space, A < X, B c Y. If (A,B) is a binary supra R"G-
open in (X,Y,B,), then A€ is uyR”G-closed set in X and B is ppR*G-closed setin Y.

Proof: By definition, ux = {A < X; (A,B) € By, for some B c Y) is a supra topology on X and py = {B < Y; (A,B)
€ By for some A < X) is a supra topology on Y. Since (A,B) is a binary supra R"G-open, then it is By-open in
(X,Y,B,) implies A epx and B € py. That is A is supra open in X and A€is supra closed set in X. Similarly B is
supra closed set in Y. Every supra closed set is supra R*G-closed set. Therefore A€ and B¢ are supra R*G-closed
sets in (X, ux) and (Y, py) respectively.

Remark 3.13: The following example shows that the converse of the above theorem need not be true from the
fact that every supra R*G closed set need not be a supra closed set.

Example 3.14: Let X = {ab}, Y = {1,2}, ux = {¢,{a},X} py = {4,{2},Y} and By = {(9.9),(9,{2})
J(0,Y),({a},0},({a},{2}),({a},Y), (X,0), (X,{2}),.(X,Y)}. In the supra topological space (X, ux), {b} is uR* G-
closed set and {2} is upR"G-closed set in (Y, wy), but ({a},{1}) is not a binary supra open set in (X,Y,B.).

Theorem 3.15: Let (A,B)be an BuR"G closed set in a binary supra topological space (X,Y,By). Then Bygcl(A,B)
c (A,B) contains no non-empty By- regular closed set in X.

Proof: Let (U,V) be a By- regular closed set such that (U,V) < Bugcl(A,B) — (A,B). Then (U,V) < (X,Y) — (A,B)
implies (A,B) c (X,Y) — (U,V). Since (A,B) is BuR"G-closed set and (X,Y) — (U,V) is By-regular open, then
Bugcl(A,B) < (X,Y) — (A,B). That is (U,V) < (X,Y) — Bugcl(A,B). Hence (U,V) < Bugcl(A,B) N (X,Y) —
Bugcl(A,B)) =(d,¢). Thus (U,V) = (¢,4), whence Bpgcl (A,B) — (A,B) does not contain nonempty By-regular closed
set.

Theorem 3.16: Let (A,B) be a binary supra R*G-closed set in a supra binary topological space (X,Y,B) and (A,B)
c (C,D) < Bugcl(A,B). Then (C,D) is a binary supra R*G- closed set.
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Proof: Since (A,B) is a binary supra R*G-closed set, there exists a binary supra regular open set (U,V) such that
Bugcl(A,B) < (U,V). Since (C,D) < Bugcl(A,B), Bugcl(C,D) < Bugcel(Bugcl(A,B)) i.e., Bu.gcl(C,D) < Bugcl(A,B)
< (U,V). Therefore (C,D) is also a binary supra R*G- closed set.

Theorem 3.17: Let (X,Y,B,) be a binary supra topological space and A < X, B < Y. Suppose that (A,B,uag) is a
binary supra subspace of (X,Y,By). Suppose (C,D) is a BuR*G-closed set in (X,Y,By) and (C,D) < (A,B). Then
(C,D) is BuR"G-closed set in (X,Y,Bua ).

Proof: Since (C,D) is a BuR"G-closed set in (X,Y,By), we have B,gcl(C,D) < (U,V) where (U,V) is a B,RO in
(X,Y,By) and hence it should be in B,. By definition of binary supra subspace, (U N A,V N B) € pag. Let (U,V)
be a Buag-RO set and (C,D) < (U,V). Buag gcl(C,D) = Buag gcl(CnAD nB) € Buaggcl(CnUD N V)
(U,V). Therefore (C,D) is a BLR"G —closed set in (X,Y,Bpag).

Remark 3.18: The following example makes clear that the converse of the above theorem need not be true.

Example 3.19: Let X = {a,b,c}, Y = {1,2}, Clearly, By, = {(0,0),(0,{2}),({b},{1}),({b},Y},({c},{2}),({b,c},Y),
(X,{2}),(X,Y)} is a binary supra topology from X to Y. Let (A,B) = ({a,b}, {1,2}) be a subset of (X,Y). Let pas
= {(d,9), ({a},9), ({b},d), (X,9),(X,{1}),(X,{2}),(X,Y)} be a binary supra topology from A to B. Consider (C,D)
= ({b},{1}) < (A,B) which is a Buas R"G-closed set in(X,Y,Buag) but (C,D) is not a BuR"G-closed set in
(X,Y,By).

Remark 3.20: The following example shows that the concept of binary supra R*G-closed set is independent with
the concepts of

1. binary supra semi-closed sets

2. binary supra pre-closed sets

3. binary supra semipre-closed sets
4. binary supra wg-closed sets

5. binary supra a-closed sets

Example 3.21: Let X = [ab,c}, Y = {12} , Bu = {(¢:0).(,{2}),({b}.{1}), ({b},Y},({c},{2}).({b.c}.Y),
(X,{2}),(X,Y)}. In the binary supra topological space (X,Y,B.),

1.LetA=({a},{1}),B=({b},{1}) then A is a BuR"G-closed set but it is not a Bysemi-closed set and B is a Busemi-
closed set but it is not a B,R"G-closed set.

2. Let A=(9,Y),B = ({b},d) then A is a BuR"G-closed set but it is not a Bupre-closed set and B is a Byupre-closed
set but it is not a BuR*G-closed set.

3. Let A = ({a},Y),B = ({c},9) then A is a BuR"G-closed set but it is not a Busemipre-closed set, but B is a
Busemipre-closed set but it is not a BuR"G-closed set.

4.LetA=({a},Y),B=({b},0) then A is a BuR"G-closed set but it is not a Bywg-closed set and B is a Bywg-closed
set but it is not a BuR"G-closed set.

5.Let A= {a},{2}),B = ({c},9) then A is a BuR"G-closed set but it is not a Bua-closed set and B is a Bua-closed
set but it is not a ByR"G-closed set.

The above discussions are implicated in the following diagram.

557



Tuijin Jishu/Journal of Propulsion Technology
ISSN: 1001-4055
Vol. 45 No. 3 (2024)

1.BuR*G-closed 2.Byclosed 3.B.g-closed 4.Bug¥-closed 5.Bua-closed 6.Bpsemi-closed 7. Bypre-closed
8. Busemipre-closed 9. Bywg-closed

A — B means that A implies B not in reverse, A B means that & _arnq B are independent.
4. Binary Supra R*G-Continuous and Irresolute functions

Definition 4.1: Let (X,Y,By) be a binary supra topological space. Let (Z,t) be a supra topological space and p be
a supra topology associated with t. Let f: Z — X x Y be a function. Then fis called a binary supra R*G-continuous
(Shortly BuR"G-continuous) function if the inverse image of every binary supra closed subset (A,B) of XxY is
supra R*"G- closed in Z.

Definition 4.2: Let (X,Y,B,) be a binary supra topological space. Let (Z,t) be a supra topological space and p be
a supra topology associated with 1. Let f: Z — X x Y be a function. Then f'is called a binary supra R G-irresolute
(Shortly B,R*G-Irresolute) function if the inverse image of every binary supra R*G-closed subset (A,B) of XxY
is supra R*G-closed in Z.

Theorem 4.3: Let (X,Y,By) be a binary supra topological space and (X,t) be a supra topological space. Then a
function f:Z—XxY is binary supra R*G-continuous iff the inverse image under f of every binary supra open set
(A,B) in (X,Y,By).

Proof: let (U,V) be a binary supra open subset of (X,Y,By). If £1(U,V) = ¢, then ¢ is BuR*G-open. Suppose
Y(U,V) # ¢, then let x be an arbitrary element of £''(U,V) so that f(x) € (U,V). Since f is binary supra R"G-
continuous, there is a supra R"G-open set G containing x such that f{G) < (U,V) or G < (U, V) corresponding
to a binary supra open set (U,V) in XxY. Hence x € G < !(U,V). It is clear that f''(U,V) is a supra neighborhood
of x implies f!(U,V) is supra open. Therefore ''(U,V) is supra R*G-open.

Conversely, let (U,V) be any binary supra open set containing f(x) so that x € f''(U,V) where £'(U,V) is B,R"G-
open. Put £'(U,V) = A where A is a binary supra R*G-open set containing x. Also f(A) = f(f''(U,V)) < (U,V).
Hence by definition, f'is binary supra R*G-continuous at x, but x is arbitrary, it follows that f is B,R*G-continuous
at every point x of Z. Thus f'is binary supra R*G-continuous.

Theorem 4.4: Let (X,Y,B,) be a binary topological space and f: Z — XxY be a function such that Z\f"'(A,B) =
(X\A, Y\B) for all A X, and B c Y. Then f is binary supra R*"G-continuous iff f"'(A,B) is supra closed in Z for
all binary supra closed sets (A,B) in (X,Y,By).

Proof: Assume that f'is binary supra R"G-continuous. Let (A,B) € XxY be binary supra closed. Therefore (X\A,
Y\B) is a binary supra open set. Since f'is binary supra R*"G-continuous, by Theorem 4.3, we have, "' (X\A, Y\B)
is supra R*"G-open in Z. Hence !(A,B) is supra R*"G-closed in Z.

Conversely, assume that f"/(A,B) is supra R*G-closed in Z for all binary closed set (A,B) in (X,Y,By). Let (A,B)
€ XxY be a binary supra open set. Since (A,B) € By, (X\A, Y\B) is binary supra closed in XxY, by assumption,
f1(X\A,X\B) is supra R*G-closed in Z. Thus Z\f"'(A,B) is supra R*G-closed in Z. Hence f'(A,B) is supra R*G-
open in Z. Therefore f is binary supra R*G-continuous.

Theorem 4.5: a) Every binary supra continuous function is BuR*G-continuous.
b) Every Bug-continuous function is BuR"*G-continuous.
c¢) Every Bug*-continuous function is BuR*G -continuous.

Proof: Obvious from the Theorem 3.6.
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Remark 4.6: The converse of the Theorem 4.5 need not be true as shown in the following example.

Example 4.7: Let X=[a,b},Y = {1,2},Z= {a,b,c,d} and B, = {(¢,9),({a},{2}),({b},Y),(X,Y)} be a binary supra
topology from X to Y and © = {¢,{a},{b,c},{a,b}, {a,b,c},,Z} be a supra topology on Z.. Define a function f: Z —
XxY as f(a) = ({b},0), f(b) = (¢,{1}), f(c) = (¢,{2}), f(d) = ({a},d). Then f is BuR"G-continuous but it is not a
binary supra continuous, Bug-continuous and B.g*-continuous since ! ({b},{1}) = {a,b} is not supra closed, pg-
closed, ppg*-closed set in (Z,7).

Theorem 4.8: Let (Z,7) be a supra R*GT" ), space and f: Z—>XxY be a function. Then f is BuR"G-continuous iff
f is Bug-continuous.

Proof: Let f be a BuR*G-continuous function and (A,B) a binary supra closed set of XxY. Then by hypothesis, f
(A,B) is BuR"G-closed in XxY. Since Z is a uyT 12 space, f''(A,B) is a supra g-closed set in Z and hence f is
binary supra g-continuous.

Conversely, let f'be a Bug-continuous function, then f'{(A,B) is Bug-closed for every binary supra closed set (A,B)
of XxY. Every Byg -closed set is BuR"G -closed which implies that f is B,R*G-continuous.

Remark 4.9: B R"G-irresolute function need not be a BuR"G-continuous function which is shown by using the
following example.

Example 4.10: Let X = {a,b}, Y = {1,2}, Z= {a,b,c,d} Bu= {(¢,9),({a},0), ({b},0),(X,0),(X, {1}, (X, {2}).(X,Y)}
be a binary supra topology of (X,Y,By) and t = {¢,{c},{a,c},{b,d}, {b,c,d},Z} be a supra topology of Z. Define f:
Z — XxY as f(a) = ({b},0), f(b) = (9,{1}), f(c) = (¢,{2}), f(d) = ({a},0) then fis B,R*G — irresolute but it is not
a BuR"G-continuous function.

Definition 4.11: A map f: Z — XxY is said to be a Binary supra contra R*G-continuous function (In short B,
contra R*"G-continuous) if the inverse image of a By-open set (A,B) of XxY is supra R*G-closed set in Z.

Example 4.12: Let X = {a,b}, Y = {1,2}, Z = {a,b,c,d} By = {(9,9), ({a},{2}),({b},Y), (X,Y)} be a binary supra
topology of (X,Y,By.) and © = {¢,{a,b},{b,c},{a,b,c}} be a supra topology of Z. Define f: Z — XxY as f(a) =
(¢,{2}), f(b) =({a},0), f(c)=(¢,{1}), f(d) = ({b},0) then fis B, contra R*G —continuous function.

Definition 4.13: A function f: Z —>XxY is said to be a

(i) binary supra almost contra continuous (shortly B, almost contra - continuous) function if the inverse image
of every binary supra regular open set (U,V) of XxY is a supra closed set in Z.

(ii) binary supra almost contra regular*generalized continuous (shortly B, almost contra R™G-continuous)
function if the inverse image of every binary supra regular open set (U,V) of XxY is supra R"G- closed set in Z.

Theorem 4.14: Every binary supra almost contra continuous function is binary supra almost contra R*"G-
continuous function.

Proof: Straight forward from the definition.
Remark 4.15: The converse of the above theorem need not be true as seen in the following example.

Theorem 4.16: Suppose that supra R*G closed sets of Z is closed under arbitrary unions. The following statements
are equivalent for a given function f: (Z,n) — XxY.

(i) f is binary supra almost contra R*G- continuous function.
(i) For every binary supra regular closed subset (A,B) of XxY,f1(A,B) € R*"G*O(Zn).

(iii) For each xeZ and each binary supra closed set (A,B) in XxY containing f(x), there exists a supra R*G- open
set U in Z containing x such that f(U) < (A,B).
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Proof: (i) = (ii): Let (A,B) be a binary supra regular closed set. Then (X-A,Y-B) is a binary supra regular open
set. Since f is binary supra almost contra R*"G- continuous function, the inverse image of (X-A,Y-B) €
RAGHC(Z,n). Hence f1(A,B) € R*"G*O(Z,n).

(i)= (i) and (iii) = (i) are obvious.

(i) = (iii): Let (A,B) be a binary supra regular closed set in XxY containing f(x). f1(A,B) € R*"G*O(Zn) and x
e f1(A,B). Taking U = f(A,B), f(U) — (A,B).

(i) = (ii): Let (A,B) e BLRC(XxY) and x ef'(A,B). From (iii), there exists a supra R*G open set U in Z
containing x such that U < f1(A,B). We have f1(A,B) = u {U: xef(A,B)}. Thus f(A,B) is supra R*G-open in
Z.

Definition 4.17: Amap f: Z - XxY is called a

(1) binary supra R"G-closed (In short B,R"G — closed) if f(U) is BuR"G-closed in XxY for every supra closed
set U of Z.

(i1) binary supra R*G-open (In short ByR*G-open) if f(U) is BuR"G-open in XxY for every supra open set U of
Z.

Definition 4.18: Amap f: Z - XxY is called a

(i) binary supra contra R"G-closed (In short contra B,R*G — closed) if f(U) is B,R"G-closed in XxY for every
supra open set U of Z.

(ii) binary supra contra g-closed (In short contra B,g — closed) if f(U) is Bug-closed in XxY for every supra open
set U of Z.

Definition 4.19: A binary supra topological space (X,Y,B,) is said to be a binary supra R*G locally indiscrete (In
short B,R"G-locally indiscrete) if every binary supra R"G -open subset of (X,Y,B,) is binary supra closed.

Theorem 4.20: a) If f: Z — XxY is binary supra contra R*G-open map and the space (X,Y,B,) is BuR"G- locally
indiscrete, then f is a binary supra- closed map.

b) If f: Z — XxY is binary supra R*G-open map and the space (X,Y,B,) is BuR"G- locally indiscrete, then f'is a
binary supra contra -closed map.

¢) If f: Z — XxY is binary supra contra R"G-closed map and the space (X,Y,By) is BuR"G- T” /> space then fis a
binary supra contra g- closed map.

Proof: a) Let G be any supra closed set in Z. By hypothesis, f(G) is BuR"G-open in XxY. Since Y is Bu.R"G-
locally indiscrete, f(G) is binary supra closed in XxY. Therefore f is a binary supra closed map.

b) Let H be a supra open set in Z. Since f'is a B,R*G-open map, f(H) is Bu.R"G-open and B,R"G- locally indiscrete
implies that f(H) is binary supra closed in XxY. Thus f is a binary supra contra- closed map.

c) Let V be a supra open subset of Z. By hypothesis, f(H) is BuR"G-closed in XxY. Since (X,Y,By) is BAR "GT"-
space, f(H) is Bug-closed which implies that f is a binary supra contra g-closed.

Conclusion: We introduce a new class of Binary Supra closed sets namely Binary Supra R*G closed sets. We
then studied some fundamental properties of it. In further we introduce the concept of Binary R*"G"-continuous
and irresolute functions and analyzed their behavior. The interrelations with other continuous functions in Binary
Supra topological spaces also studied by using some concrete examples. In future, Binary supra R"G-
homeomorphisms can be extended further.
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