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1. Introduction

The introduction of topological space was given by Ryszard Engelking[19] in the year 1977. operation y
of a topology tconcept was put-forth by S. Kasahara [2]. A new idea was imposed by H. Ogata [16]. The
concept of new mapping relating the sets are given [1]. G.S.S. Krishnan and K. Balachandran [4] investigated
the concept y- preopen sets. Continuity and separation axioms in [12],[13]. Generalization was introduced
byJamal M. Mustafa [7]. R.Seethalakshmi [18] have also said about Nearly Binary Open Sets in this concept.

In this paper, binary y -open sets in binary topological spaces is introduced and discussed. And here we
will also show up with some of the its definitions and properties with examples, which helps to illustrate the
binary y -open sets.

2. BINARY y-OPEN SETS

To understand the concept, go through [11],[16]. In this section,b—O- binary open set, b— C —binary
closed set,b-cl- binary closure, BTS -binary topological space,B y —TS-binaryy — topological space, b y-
binary y —open set, b yO- binary y —open sets, b yC —binary y — closed sets, By —set of all binary

y —open sets, b-int- binary interior, LP-limit point, LPs- limit points

Now we see the basic definitions
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Definition 2.1

For BTS (¢,1,8), (i)An operation y on the BT ‘B’ is a mapping y:B->2% x 2Y such that (p, )< y((p, o))
for every (p, 0)€ B.(ii)Take a nonempty set (3, X) < (¢,n), then (3 X) is called by if for all (7,2)€ (3, N),
there exists (p, o) € B such that (7,2) € (p, o), ¥((p, o))< (3, X). For example,InBTS, {={a, b}, n={1,2}

B={(2,9), {a}{1}). ((,;mM}on x 7.
y: B — 2%x27 be an operation defined as follows:

(3, X) if (3,%) = ({a}, {1}
AR U EbL{Z)  ifF QX)) # ({a} {1

For every (3, X))€ B, then y((3, X)) :{
Here (@, 8),({,n), ({a},{1}) are b yO.
(iii)(3, R) isb yC if (3, X)°e By.
Result 2.1:
Let {(A,, B,)! a €eQ} be any collection of b yO ona BTS({,n, B). Then U,co(4,, B,) isalsoab yO.
Proof: (44,B1),(4,,B3),....(4,,B,) areby0 on a BTS.
Let (7,2) € Ugea(Aq, Bz). Then (7,2) € (4;, B;), for some j eQ.
Since (4;,B;) isby, 3by (p, o) such that (7,2) € (p, o), v((p,0))<E (A]-,Bj).
It follows that y((p, 6))S Ugea(As, By)-
Remark 2.1: Arbitrary intersection of b yO is not binary y-open set.
Result 2.2:
Let {(A,, B.)! a €{1, 2,...,n}} be any finite collection of b yOon a BTS. Then N, (4;, B;) is aby.
Proof: Let (41, B1), (43, By),....(4,,B,) be by0in ({,n,B).
By induction on n, put n=2,Let (a, b) € (4; N A,,B; N B,). Then (a, b) € (44, B;) and
(a, b) € (A;, By).Since (A4,B1) isby0O, 3(Uy,V;) € By such that (a, b) € (Uy, V1) and
y((Uy, V1)< (A4, B1). Also (A4,,B,) isbyO, 3(U,,V,) € By such that (a, b) € (U,, V,)and

y((U3, V1)< (Ay, By). Therefore (a, b) € (U nU, VinVy)andy((Uy NnU,, ViNVy)) S (A1 NAy BN
B;). Hence (A; N A5, B; N By) isbinary y — open. Let us take this result is true for n-1. (4; N 4,. .. N
A,, BiNB,...NnB,)=(A;NA4,...NnA,_1, BiNB,...NnB,_1) N (4,,B,). By hypothesis, N*;(4;,B;)
is a binary y — open.

Result 2.3:
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Let {(A,, B,)! a eQ} be any collection of b yC on a BTS.
Then(i) Ny cq(A4,, By)isalsoab yC and (ii)Uqeq(A,, B,) need notbe ab yC.
Proof: Let (AliBl)J (Az,Bz),(An,Bn) be b}/C Then (Al,Bl)C, (Az,Bz)C Y ey (An,Bn)C .. . are
b yO.
(A4:°, B9, (45 B, . . . , (4,5 B, are byC. By result 2.1, Uga(4,° B,5) is

b yO.(i.e)Ua EQ(AUU Ba)c € %Y- (na EQ(ALZ’ Ba))c isb ]/O.=> na EQ(Aa' Ba)is alsoab )/C-

(i) By remark 2.1, Ngca(Ay, By)¢ need not be a by0.So,Ucq(4,, B,) need not be a binary y —
closed set.

Result 2.4:

Let {(A,, B,)! a €{1,2,...,n}} be any finite collection of b yC on a BTS ({,n, 8). Then U’_;(4;,B;) is a
binary y — closed set.

Definition 2.2:

Let (P, Q) be any subset of a BTS (¢,n,8 ) and y be an operation on B. Let (P,Q), =U{P;:(P;,Qq) is
binary y-open and (P;,Q1) (P, Q)} and (P, Q).. =U {Q1:(P;, Q,)is binary y —open and (P;,Q;) < (P,
Q)} .Then clearly ((P, Q).,(P, Q)..) is binary y —open and also ((P, Q)..,(P, Q)..) € (P, Q).

Also binary y — interior of (P, Q) is denoted as By - int (P, Q) and is defined by the union of all b yO
contained in (P, Q).That is By —int (P, Q) = ((P, @)..,(P, Q)..)-

In the above example, By-int({b},{2} )=(9, ), By-int ({a}, {1} )=({a}, {1})
Proposition 2.1:
(P, Q)of ({,n)isbyin({,n, B)ifand only if (P, Q) = By- int (P, Q).
Proof :
Let us take (P, Q) is binary y — open in (¢, n, B). By Definition 2.2, P< (P, Q), andQ < (P, Q).. .
Therefore (P, Q) € ((P, Q)..(P, 0)..).((P, Q)..(P, Q)..) € (P, Q).
Thus (P, Q) = ((P, Q)..,(P, @)-.).
Conversely assume that (P, Q) = By- int (P, Q).By the above definition, (P, Q) isby.

Definition 2.3:

Let (P,Q)* = n{P;: (P;,Q1) is a binary y-closed & (P,Q) < (P;,Q1)} and (P,Q)**= n{Q1: (P;,Q) is a
binary y-closed &P, Q) € (P, Q1)}.Then clearly ((P,Q)*,(P,Q)**) is binary y —closed and also (P, Q)

<((P.Q)*.(P.Q)**) .
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Binary y-closure of (P,Q) is denoted as By-cl(P,Q) and is defined as intersection of all b yC containing

(P,Q). That is By-cl(P, Q) = ((P.Q)*,(P.Q)**)
Proposition 2.2:

(P, Q) of (¢,n) isbinary y — closed set in ({,n,B) if and only if (P, Q) =By- cl (P, Q).
Proposition 2.3:

Let (P, Q) € (¢,n). Then in BTS({, 1, B),
(i)By-int(@, 8)=(0, )

(i)By-int(X, Y)=({,n)

(1)) By -int(By-int (P,Q))= By-int(P,Q)
(iV)By-cl(@, 0)=(0, 0)
W)By-cl({,m)=(S,m)

(vi)By-cl(By-cl (P,Q))= By-cl(P,Q)
Definition 2.4:

Let ¢ and 1 be any two non empty sets. A binary y- topology is a binary y- structureBy c 2% x 27 if it
satisfies the following

(1) (@,0) € By (ii) (¢,n) € By (iii)finite intersection of b yO is binary y —open set.
(iV)If {(Aq, By)/ aed} is acollection of members of By, then (Ugyes Aar Unes Bo) € By.
Result 2.5:

If B and By are binary and binary gamma topology respectively, then By c B. And two topologies
are same, if y is identity function on B.

Proof:

Let (3, X)e By.Therefore there exists (p,o)EB such that (7,3) € (p,0),
Y((p,0))E (3, R), foreach (7,2) € (), X).

Since (p, 0)< y((p, 0)), hence, for every (7,2) € (3, X), there exists b—O(p, o) such that (7,2) € (p, o), (p, o)
c (3, X). Therefore (3, X)) € B. Hence By € B.

Take y:8->2X x 2V such that (p, 0)= y((p, 0))
Let (3, X)) € B and let (7,2) € (3,X)). Since (3, R) is b—0, there exists (p, o) € B such that
(7,2) € (p,0), (p,0)S (3, R).Hence, for each (7,2) € (3, X), there exists (p, o) € B such that
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(7,2) € (p,0)and y(p, o))< (3, ), since (p, 6)=y((p, 0)).
Therefore (3, X)€ By. Hence B c By.
Definition 2.5:

Let ({,n, By ) bea By — TS and let (7,2) € ((,n). The by (3,R) is a binaryy - neighbourhood of (7,2) if
T€Aand 1€ B.

Definition2.6:

Let (3, X)€ By — TS. A point (7,2) € (¢,n) is said to be a LP of (3,X) if every byO (p, o) containing
(7,2)contains a point of (3, X) different from (7,2). The set of all LPs of (3, X) in the By — TS is denoted

by (3, %),

For example, Take BTS (¢,n, B), where {={a, b, ¢, d}, n={1,2, 3, 4, 5}

B = {(8,0), {a}{1}), {b}{2}), a b}{1, 2}), ((,m)}on  x n.Lety:B — 2% x 27 be an operation
defined as follows:

(3 X) if (A 8) = ({b},{2})
GXuUEbL{Z) if X)) = (b} {2D)

For every (3, X)e B, then y((3, X)) :{
By = {(2,9), ), ({b}L{ZD}-
Let ({a, b},{2, 3D < (¢ ).
Take ({a}.{1}) €(¢n).
Neighborhood of ({a}{1}) is (¢,n)
({a b}.{2, 3})n (¢ n) =({a, b} {2, 3})
Therefore ({a},{1}) isa LP.
Theorem 2.1:
Let (3, X)SBy — TS.Then (7,2) € By -cl(3, ) iff every b y O (p, 0 ) containing (7,2) intersects (3, X).
Proof:
Suppose (7,2) & By -cI(, R). Then (p, o) = @,1) - By -cl(>,R) isan by O, which containing (,2).
Since (3, 8)S By -, R), (p,0) NG, R)=.
Suppose there exist (p, ) € By such that(1,3) €(p, o) and (p, )N R)=¢.

Let(C,n) - (p,o)= (P, Q). Then (P, Q) is By -closed and (7,2) ¢ (P, Q). Therefore (7,2) ¢ By -cl(3, X),
since by definition of binary gamma closure.

Theorem 2.2:
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By -cl(3, X) =(3, ®)U (3, %), .
Proof:

Let (7,2) €(,X)U (3, X), . Then (7,2) €(,X) or (3, X), . Let us take(7,2) € (3, X), . Then every by0
containing (7, 2) intersect (3, X). By theorem 2.1, (7, 2) € By-cl(3, X). Suppose (7,2) €(3, N) .

Then (7,2) € By -cl(3, X). since (3, X)c By -cl(3, X).Therefore (3, X)U (3, N)y' c By -cl(3, R).

If (7,2) €(3 ), then (7,2) €(3, X)U (3, N)y'.Suppose (7,2) &(3, X). Then by theorem 2.1, every by (p, o)
of (7,2) intersects (3, X). It follows that (p, o) intersect (3, X) different from (7,2),

since (7,2) €(3, N). Therefore(7,2) € (3, X), . Thus By -cl(3, R)(3, X)U (3,X), .
Theorem 2.3:

A subset of a By — TS is binary y-closed iff it contains all its LPs.

Proof:

By Proposition 2.2, the set (3, X) is binary y-closed iff (3, X) = By -cl(3, X).Also by theorem 2.2, therefore a
subset of a By — TS is binary y-closed iff it contains all its LPs.

Proposition 2.4:

Let (3, X) be a subset of the BTS (¢,n, B ). Then (7,2) € b-cl(3, X) iff every b—O(p, o) containing (7, 2)
intersects (3, X).

Proof:

Suppose (7,2) € b-cl(3, X). Then (p,0) = (¢,n) \ b-cl(3,X) is an b—O, which containing (7,2).
Since(3, X)< b-cl(3, R), (p, a)N(3, X)= ¢.

Suppose there exist (p, ) € B such that (7,2) €(p, o) and (p,a)N(A, R)= ¢. Take({,n) \ (p,a)= (P, Q).
Then (P, Q) isb— C and (7,2) € (P, Q). Since by definition of binary closure, (7,2) & b-cl(3, X).

Proposition 2.5:
b-cl(3, X) =(3, X)U (3, N)".
Proof:

Let (1,2) €0, 8)U (O, R). Then (7,2) €, X)or (A, R). Assume that (7,2) € (A, X) . Then every b—0
containing (7,1) intersect (3, X ). By proposition 2.4, (7,2) € By -cl(3,R). Suppose (7,2) €3, X).

Then (7,2) € By -cl(3, R),since (3, R)c By -cl(3, R). Therefore (3, X)U (3, R) S By -c/(3, R).

If(7,2) €G,R), then (7,2) €G3, X)U (3, R) .Suppose (1,2) &, R). Then by same proposition, every b—0
(p, o) of(7,2) intersects(3, R ). Hence (p, o) intersect(3, X)) difterent from (7,1),
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since (1,2) €0, R). Therefore (7,2) € (3, X) . Thus b-cl(, R)S O, R)U (3, R)'.
Proposition2.6:

X)'S(N), .

Proof:

Let (7,2) € (3, X). Then every b—0O intersect with (3, X) except (7,2). By the result 2.5,(7,2) € (3, N)y'.
Proposition 2.7:

b-cl(3, X) < By -cl(), X).

Proof:,

Let (7,3) € b-cl(3, X). Then b-cl(3, X)= (3, X) U (3, X) S(3,X) U (3, ), .

By theorem 2.2, b-cl(3, X) € By -cl(3, X).

Result 2.6:

By -int(3, K) € b-int(3, X).

3. CONCLUSION

Hence, we have discussed new concepts. And the theories approached in this concept are beneficial in
mathematical operation.
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