International Journal of Scientific & Engineering Research Volume 3, Issue 10, October-2012 1

ISSN 2229-5518

G -s.- Open set in Bitopological Spaces

Hardi N. Aziz

Abstract— The aim of this paper is to introduce a new type of sets in Bitopological spaces called (i,j) - SC — open sets and give

some of their properties. Relationship between this new set and other class of sets are obtained.
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1 INTRODUCTION
n 1963 Kelly J. C. [9] was first introduced the concept of
bitopological spaces. Where X is a nonempty set and T4, T, are

topologies on X. In 1963 Levine N. [10] introduced the concept of
semi-open sets in topological spaces. Several properties of classic
notion have been studied and investigated. In 1971, Crossley and
Hildebrand [3] gave some properties of the semi — closure.
In this paper, | introduce the concept of new class of semi — open set
in bitopological space, and | find basic properties and relationships

with other concept of sets. Throughout this paper, (X, T, T,) is a
bitopological space and if A € X, then j — sInt(A) and j —
SCIL(A) denote respectively the semi — interior and semi — closure
of A with respect to T; of X.

2 PRELIMINARIES
Definition 2.1
Asubset A of a space (X, T) is called:
1. Semi—open[10],if A C Cl(]nt(A)).
2. Regular open [12], if A = Int(Cl(A)).

The family of all semi — open (resp., regular open) sets in X is

denoted by SO (X) (resp., RO (X)). The complement of a semi —
open (resp., regular open) set is said to be semi — closed (resp.,

regular closed) and is denoted by SC(X) (resp., RC(X)). The
intersection of all semi — closed sets of X containing A is called
semi — closure of A and is denoted by SCL(A). The union of all
semi — open sets of X contained in A called semi — interior of A and
is denoted by sInt(A). A subset A of a space X is called 6 —
open [13], if for each x € A, there exists an open set G such
thatx € G S Int(Cl(G)) C A. A subset A of a space X is

called @ — semi — open [8] (resp., semi—68 — open [5]), if for
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each x € A, there exists a semi — open set G such that x € G S
ClL(G) S A (resp., x € G € sCL(G) S A). The family of all

0 — open (resp., @ — semi — open, semi—@ — open) sets in X
denoted by 50 (X) (resp., 8S0(X), SO0 (X)).Apoint x € X is
said to be semi —8 — closure of a subsetA of X ifAN
sCl(U) # @, for each U € SO(X) containing X and is denoted
by SClg(A)[5]. A subset T* of subsets of X is called a
supratopology on X [7], if X,® € T* and T" is closed under
arbitrary unions. A subset A of a bitopological space (X, T1, T2) is
said to be Ij — clopen [1], if A is i-closed and j-open set in X. A
space X is regular if for eachx € X and each open setG
containing X, there exist an open set H such thatx € H €

Cl(H) € G [11].

Definition 2.2

A topological space X is called:

1. T, — Space [11] if for every two distinct points of X
there exist two open sets each one contains one of the
points but not the other.

2. Extermally disconnected
every U € T.

5], ifCL(U) €T, for

Theorem 2.3 [4]

Let (X, T) be a topological space. If G € Tand Y € SO(X), then
GNY eSOX).

Theorem 2.4 [6]

A space X is extermally disconnected if and only if
ROX) = RC(X).
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shown in the following example:

Theorem 2.5 Example 3.5
X = {a, b, c, d},
Forany spaces X and Y ,if A € Xand B € Y, then T

{(D. 5:1}, {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}, X

A

2

_ {(D, {a}, {b}, {c},{a,b},{a, c},{a,d}, {b,c}, {b,d}, {c,d}, {a,b, c}, {a,b, d},}
- {a,c,d}, {b,c,d}, X

1- sInty,y(A X B) = sIntyx(A) X sInty(B).[2].

2- Cly.y(A X B) = Clx(A) X Cly(B). [11].
Theorem 2.6

(1)) = Sc0X)
_ {(2), {a},{b},{c},{a,b}.{a,c},{a,d}, {b,c},{b,d}, {c,d}, {a,b,c},{a,D, d}.}
{a,c,d}, {b,c,d}, X

Let (Y, Ty) be a subspace of a topological space (X, T), then

1- FAESO(X)andA S Y, then A € SO(Y). [10].

2- If Ais closed subset in X and A € Y, then A is closed subset
in Y. [11].

3- FAESO(Y)andY € SO(X),then A € SO(X).[2].

4- If AisclosedinY and Y is closed in X, then A is closed in X.
[11].

3 (i,j) —S; — OPENSETS
In this section, | introduce and define a new type of sets in
bitopological spaces and | give some of its properties.

Definition 3.1

A subset A of a bitopological space (X, Tq,T,) is said to
be (i,j) — S¢ — open, if A is j — semi — open and for all x €
A, there exist ani — closed set F' such thatx € F CT A. A
subset B of X is called (i, j) — S — closed if and only if B¢ is
(i,j) — S¢ — open. The family of (i,j) — S — open (resp.,

(i,j) =S¢ — closed) subset of X is denoted by
(@,J) = ScO(X) (resp., (i, j) — ScC(X)).
Corollary 3.2

A subset A of a bitopological space (X, t,,T,) is (i,j) —Sc — open,
if Aisj — semi—open and it is a union of i — closed sets. This means
that A =U F,, where A is j — semi — open and F,, is ani — closed set
for eachy.

Corollary 3.3

A subset B of a bitopological space (X, T, T2) is (i,j) — S¢ — closed,
if and only if B isj— semi-closed and it is an intersection of i —
closed sets.

Proof. Follows from Corollary 3.2 taking A = B€.

It is clear that every (i,j) — S¢c — open subset of a space X is j — semi
— open set, but the converse is not true in general, as shown in the
following example:

Example 3.4

LetX = {a,b,c},t; = {0,{a}, {b, c}, X}, T, = {@, {b}, X}, then

(1,j) = ScOX) = {@,{b,c}, X}, we see that{b}ej—SOX),
but {b} ¢ (i,j) — Sc0(X).

It is clear that the union of any family of (i,j) — S — open sets in a
space X is also (i,j) —Sc — open. The intersection of two (i,j) —
Sc —open sets is not (i,j) — Sc —open set in general, as

IfA={ad}andB = {b,d},thenAn B = {d} ¢ (i,j) — ScO(X).

From the above example | notice that the family of all

(i,j) — Sc — open sets is a supratopology and it is not a topology in
general.
Lemma 3.6 [11]
Aspace X is T, if and only if every singleton set {x} is closed in X.
Proposition 3.7
Let (X, T4, T,) be a bitopological space. if (X,t;) isT; — space,
then (i,j) — ScO(X) = j — SO(X).
Proof. Let A be any subset of a space X and A € j — SO(X). If A = @,
then A€ (i,j) —ScOX). IfA+= @, letx € A. Since (X, ;) isT; —
space, then by Lemma 3.6 every singleton isi— closed and
hencex € {x} € A. Therefore, A € (3,j) — ScO(X), hence j—
SO(X) < (i,j) — ScO(X), but (i,j) —ScO(X) € j—SO(X) generally.
Thus (i,§) = ScO(X) = j — SO(X).
Proposition 3.8
A subset A of a bitopological space (X,t;,1,) is (i,j) — Sc — open
set if and only if for each x € A, there exists an (i,j) — Sc — open
set B such that
x € BC A
Proof. Assume thatA is (i,j) —Sc — open, then for eachx € A,
put A = Bis (i,j) — S¢ — open set containing x such thatx € B € A.
Conversely. Suppose that for each x € A, there exist an (i,j) — S¢c —
open setB such that x € B € A, thus A =U B,, where B, € (i,j) —
ScO0(X) for each x, therefore Ais  (i,j) — S¢ — open set.
Proposition 3.9
If a subset A of a bitopological space (X, T4, T,) isij —clopen, then A
is (i,j) — Sc — open.
Proof. Since A is ij —clopen, so A isj — open and i — closed, this
implies that A is j — semi — open and i — closed. Thus for all x €
A, x €A S A Hence A € (i,j) — Sc0(X).
Proposition 3.10
For any bitopological space (X, 14, 1;),
A €1i—500(X), then A € (i,j) — ScO(X).
Proof. Let A€i—S00(X) andA €j—SO(X). IfA=0, A€ (ij) —
ScO(X). If A = @, then for each x € A, there exists an i— semi-—
open set U such that
x€eUci—sCl(U) €A,
where i — CI(U) is
Therefore, A € (3,j) — ScO(X).

Since each 8 — semi — open is semi — 6 — open, so we have the
following:
Corollary 3.11
For any subset A of a bitopological space (X, T, T;), if A € j — SO(X)
and A €i—6S0(X), thenA € (i,j) — ScO(X).

ifAej—SOX) and

this implies thatx € i — CI(U) € A,

i— closed and A € j — SO(X).
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Proposition 3.12

Let(X,t;,T,) be a bitopological space and A, B< X. If A€ (i,j) —
ScO(X) and B is ij — clopen, then AN B € (i,j) — ScO(X).

Proof. SinceA € (4,j) —ScO(X), soA€j—SO(X) and sinceB
isij — clopen, then B isj— open, so by Theorem 23ANBEj—
SO(X). Letx € AnB, thenx € A and x € B therefore, there exist
ani— closed setF such thatx € F < A and since B isij — clopen,
soB isi— closed set, this implies that FN B isi— closed set,
therefore,

x€EFNB<SANB.ThusANnBis(i,j) — Sc — openinX.
Proposition 3.13

Let(X, t,,T,) be a bitopological space and A,B < X.Let (X, T;) be an
extermally disconnected. If A € (1,j) — ScO(X) and B € j — RO(X) n
i —RO(X), then AN B € (i,j) — ScO(X).

Proof. Let A€ (i,j) —ScO(X) andB €j—RO(X), thenA€j—
SO(X) and B is j — open, then by Theorem 2.3 AN B € j — SO(X).
Letx e AN B, thenx € Aand

x € B, therefore there exist ani — closed setF such thatx € F € A.
Since (X, t;) is extermally disconnected, then by Theorem 2.4 B
isi— regular closed set, this implies that Fn B isi— closed set,
thereforex e FNB<S ANnB. ThusANB is(i,j) —Sc — open set
inX.

Proposition 3.14

LetX,, X, be two bitopological spaces. IfA € (i,j) —ScO(X,)
and B € (i,j) — ScO(X,), then A X B € (3,j) — ScO(X; x X,).

Proof. Let(x,y) € AX B, thenx € A andy € B. Since A € (j,j) —
ScO(X,) and B € (i,j) — ScO(X,), then A € j—SO(X,) andB € j —
SO(X,), and there existi— closed setsF andE inX; andX,
respectively, such thatx € FS A andy € E € B, therefore (x,y) €
FXEC AXB. SinceA €j—S0(X;) andB € j — SO(X,), then by
Theorem 2.5 (1), Ax B =j—sIntg(A) xj—sInty(B) =j —
sIntyg,y(A X B), s0AX B €j—S0(X; X X;). SinceF isi— closed
inX; andE isi— closed inX,, then by Theorem 2.5 (2),F X E =
Clg(F) X Cly(E) = Clgyy(F X E). SOF X E isi— closed in X; X X,.
Therefore A X B € (i,j) — ScO(X; X X3).

Corollary 3.15

LetX;,X, be two bitopological spaces. IfA € (i,j) — ScC(X;)
and B € (i,j) — ScC(Xy), then A X B € (i, ) — ScC(X; X X,).
Proposition 3.16

LetY be a subspace of a bitopological space (X, tq,T;). If
A€ (i,j) —ScO(X)and A € Y, then A € (i,j) — ScO(Y).

Proof. Let A € (i,j) — ScO(X), then A € j — SO(X) and for
each x € A, there exists an i — closed set F such thatx € F C
A.Since A € j — SO(X) and A € Y, then by Theorem 2.6
(1),A €j—S0O(Y),since Fisi— closed setin XandF € Y,
then by Theorem 2.6 (2), Fisi — closed setinY.

Hence A € (i,j) — ScO(Y).

Proposition 3.17

LetY be a subspace of a bitopological space (X,t;,T,) andAC Y.
IfAe (ij)—Sc0(Y) andYej—RCX)Ni—RCX), thenAe
(i,J) — ScO(X).

Proof. Let A € (i,j) — ScO(Y), then A € j — SO(Y) and for eachx €
A there exist ani — closed setF in'Y such thatx € F € A. SinceY €
j—RC(X), thenY €j—S0O(X) and since A €j—SO(Y), so by
Theorem 2.6 (3), A € j — SO(X). Again since Y € i — RC(X)

ThenY isi— closed in X and F isi — closed in Y so by Theorem 2.6
(4), Fisi— closed in X. Therefore A € (i,j) — ScO(X).

Corollary 3.18

LetY be a subspace of a bitopological space (X,t;,T,) andB C Y.
If B € (i,j) —ScC(Y) andY€j—ROX)Ni—RO(X), thenBe
(i,j) — ScC(X).

Proposition 3.19

Let (X, T4, T,) be a bitopological space. if (X,t;) is regular space,

Proof. LetA€ 1. IFA=0,A € (i,j) — ScO(X). LetA = @,
since (X, ;) is regular, so for each x € A € X, there exists an i —
opensetGsuchthatxe GSi—CI(G) € A. Thusx € i—
CI(G) € A. Since A € T; which implies that A € j — SO(X),
therefore A € (i,j) — ScO(X). Hence t; € (i,j) — Sc0(X).

4 0n (i,j) — S — open Operators

Definition 4.1

Let (X, T;,T,) be a bitopological space and x € X. A subset N of X

is said to be (i,j) — Sc — neighborhood ofx, if there exists

an (i,j) —Sc —openset U in X such thatx € U € N.

Proposition 4.2

In a bitopological space (X,t;,T,) a subsetA of a spaceX

is (i,j) —Sc — open set if and only if it is an (i,j) —Sc —

neighborhood of each of its points.

Proof. Obvious.

Proposition 4.3

For any two subsets A, B of a bitopological space (X, T, T,) and

A € B,ifAis (i,j) — Sc — neighborhood of a point x € X, then B is

also (i,j) — S¢ — neighborhood of the same point x.

Proof. Straightforward.

Definition 4.4

IfA is a subset of a bitopological space (X,t;,1,), then the

G,j) = Sc — interior ((i,j) — ScInt(A)), the (i,j) — S¢ —

closure ((i,j) — ScCl(A)),

1-  (i,j) — ScInt(A) =U {U: U € A, U € (i,j) — ScO(X)}.

2- (1,j) = ScCl(A) =n{F:Ac F,X-F e (i,j) — ScO(X)}.

3- (i,)) = ScBd(A) = (i,)) — ScCl(A) — (i,)) —
Sclnt(A)

Proposition 4.5

For any subsetsA,B of a bitopological space (X,tq,T,), the
following statement are hold:

1- (i,j) — ScInt(A) is (1,j) — Sc — open setin X.

2- Ais(i,j) —Sc — open setifand only if A = (i,j) — ScInt(A).
3- (i) — ScInt((i,j) — ScInt(A)) = (i,j) — ScInt(A).

4- (i,j) — ScInt(®) = @ and (i,j) — ScInt(X) = X.

5-  (i,j) — ScInt(A) < A.

6- IfA C B, then (j,j) — ScInt(A) € (i,j) — ScInt(B).

7-  (i,j) — ScInt(A) U (4,j) — ScInt(B) <€ (i,j) — ScInt(A U B).
8- (i,j) — ScInt(A N B) < (i,j) — ScInt(A) N (i, j) — ScInt(B).

In general the (i,j) — ScInt(A) U (i,j) — ScInt(B) # (i,j) —
ScInt(A U B) and (i,j) — ScInt(A N B) # (i,j) — ScInt(A) N (i,)) —
S¢Int(B), as shown in the following examples:

Example 4.6

LetX = {a,b,c,d},t; = {0, {b},{c},{b,c},X}and 1, =
{0,{a},{a, b}, X},

then (i,j) — ScO(X) = {@,{a,d}, {a,c,d},{a,b,d}, X}
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IfA=1{ad} andB = {cd}
ScInt(B) = @ and
(i,j) — ScInt(A U B) = (4i,j) — ScInt({a, ¢, d}) = {a,c,d} # {a,d}
= (i,j) — ScInt(A) U (i,j) — ScInt(B)

then(i' ]) - SCInt(A) = A' (l!]) -

Example 4.7
Consider the space X as in Example 3.5.If A = {a,d}and B =
{b,d}, then (i,j) — ScInt(A) = {a,d}, (i,j) — ScInt(B) = {b,d} and
(i,)) = ScInt(A N B) = (i,j) — ScInt({d}) = @ = {d}

= (i,j) — ScInt(A) N (i,j) — ScInt(B)

In general, if (i,j) — ScInt(A) € (i,j) — ScInt(B), then is not

necessarily that A € B, as shown in the following example:

Example 4.8

Consider the space X as in Example 4.6. if A = {c,d},B = {a,d},

then(i,j) — ScInt(A) = @ < (i,j) — ScInt(B) = {a,d}, but A € B.

Proposition 4.9

If A is any subset of a bitopological space X, then

(i,j) — ScInt(A) € j — sInt(A) € A S j — sCI(A) € (i, ) — ScCI(A).
In general, (i,j) — ScInt(A) #j—sInt(A) and j—

sCI(A) # (i,j) — ScCI(A), as shown in the following examples:

Example 4.10

LetX = {a,b,c}, 1, = {0,{a},{b,c}, X}, and

T, = {@,{a}, {b}, {c}.{a,b}, {a,c}, {b,c},X}, then (ij) —S.O0X) =

{0,{a},{b,c},X}

If A = {a,b}, then j — sInt(A) = {a,b} # {a} = (i,j) — ScInt(A).

Example 4.11

LetX = {a,b,c},t; = {0,{a},{a, b}, {a,c}, X},

1, = {9,{a}, {b}, {c},{a, b}, {a, c}, {b, c}, X},then

{0, {b}, {c},{b, c},X}.

If A = {b}, then (i,j) — ScCI(A) = {a,b} # j — sCI(A) = {b}.

Proposition 4.12

Let A be any subset of a bitopological space X. fANF # @ for

every i — closed setF of X containing x, then the pointx is in

the (i,j) — Sc — closure of A.

Proof. Suppose that U be any (i,j) — Sc — open set containing x,

then there exist an i — closed setF such thatx € F € U, so by

hypothesisA N F # @, which implies that AnU # @, for every

(i,j) — S¢c — open set U containing x. Therefore,

x € (i,j) — ScCI(A).

Proposition 4.13

For any subsets A,B of a bitopological space X, the following

statements are true:

1-  (i,j) —ScCl(A) is (i,j) — S¢ — closed setin X.

2- Ais (i,j) —Sc — closed setifand only if A = (i,j) — ScCI(A).

3- (1)) = ScCI((G,)) — ScCI(A)) = (i,j) — ScCl(A).

4-  (i,j) = ScCl(®) = @, and (i,j) — ScCIX) = X.

5- IfA C B, then (i,j) — ScCI(A) € (i,j) — ScCI(B).

6- (i,j) —ScCl(A) U (4,j) —ScCI(B) € (i,j) — ScCI(A U B).

7-  (i,j) = ScCI(ANB) € (i,j) — ScCI(A) N (i,j) — ScCI(B).

Proof. Obvious.

(1)) =Sc0(X) =

In  general, (i,j) — ScCl(A) U (§,j) — ScCI(B) # (i,j) —
ScCI(AUB) and (i,j) — ScCI(ANB) # (4,j) — ScCI(A) N (§,j) —
ScCI(B), as shown in the following examples:

Example 4.14
Consider the space X as in Example 3.5, if A = {a,b} and B = {c},
then (i,j) — ScCI(A) = {a,b}, (i,j) — ScCI(B) = {c}and

(i,j) = ScCl(AUB) = (i,j) — ScCl({a,b,c}) = X # {a,b, c}

= (1,j) = ScCl(A) U (i, j) — ScCI(B)

Example 4.15
Consider the spaceX as in Example 4.10, ifA = {a b}
and B = {a, c}, then (i,j) — ScCI(A) = X,(i,j) — ScCI(B) = X and
(i,j) —=ScCI(ANB) = (i,j) — ScCl({a}) = {a} # X
= (1,j) — ScCl(A) N (i,j) — ScCI(B)

The proof of the following result is obvious.
Proposition 4.16
For any subset A of a bitopological spaceX, the following
statements are true:
X —[(1,j) — ScCl(A)] = (i,j) — ScInt(X — A).
X = [(L)) = ScInt(A)] = (i,)) — ScCI(X — A).
(1)) — ScCl(A) =X — [(i,)) — ScInt(X — A)].
(i) — ScInt(A) = X — [(,j) — ScCl(X — A)]
Proposition 4.17
Let A be a subset of a bitopological space X, then we have:
IfA € (i,j) — ScO(X), thenj — Clg(A) < (i,j) — ScCI(A).
If Ais both (i,j) — S¢c — open and (i, j) — S¢ — closed set, then
A = () — ScInt((i,j) — ScCI(A)).
Proof. 1) Assume thatx & (i,j) — ScCl(A), then by Proposition
4.12 there exist an (i,j) —Sc— openU containingx such
that A N U = @, this implies that
An(,j) — ScCI(U) = g, since A € (i,j) — ScO(X), butj —
sCl(U) < (i,j) — ScCI(U) implies that Anj—sCI(U) = @,
therefore x € j — sClg(A).
2) If Ais both (i,j) — S¢c — open and (i, j) — S¢ — closed set, then
(i,j) — ScInt((i,j) — ScCl(A)) = (i,j) — ScInt(A) = A.
Proposition 4.18
For any subset A of a space X, we have the following properties:
(i,)) — ScBd(A) = (i,j) — ScCI(A) N (i, j) — ScCI(X — A).
(i,j) — ScBd(A) is (i,j) — S¢ — closed set.
(i,) = ScInt(A) N (i,) — ScBd(A) = 0.
(i, ) — ScCI(A) = (i,j) — ScInt(A) U (i, ) — ScBA(A).
(i,j) — ScBd((i, j) — ScInt(A)) < (i,j) — ScBd(A).
(i,j) — ScBd((, ) — ScCI(A)) € (i,j) — ScBA(A).
(i,j) — ScBd((i,j) — ScBd(A)) < (i,)) — ScBd(A).
(i,j) = ScBd(A) = (i,j) — ScBd(X — A).
(i,j) — ScInt(A) = A —[(i,j) — ScBd(A)].
Proof. Obvious.

The following result can be proved straightforward statements:
Proposition 4.19

For any subsetA of a bitopological spaceX, we have the
following:

IfA is both (i,j) —Sc— open and(i,j) —Sc — closed, then
(i,j) — ScBd(A) = 0.
IfA is (1,j) —Sc—
(i,j) — ScBd(A) = A.

closed and (i,j) — ScInt(A) = @, then

Denote the (i,j) —Sc — closure of a setA in a subspaceY
by (i,j) — ScCly (A).
Proposition 4.20
IfA andY are subsets of a bitopological space X,ACYCX

andY €i—RC(X) Nj—RC(X), then (ij) — ScCly(A) < (i) —
ScCI(A).
Proof. Letx € (i,j) — ScCly(A), thenUNA=# @, for each
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(i,j) — Sc — open set U in Y containing x. Since U € (i,j) — ScO(Y)
and Y €i—RC(X)Nj—RC(X), then by Proposition 3.17 U €
(i,j) — ScO(X), thus x € (i,j) — ScCI(A). Therefore

(i,7) — ScCly(A) < (,)) — ScCI(A).

Proposition 4.21

If A and Y are subsets of a bitopological space X, AC Y S XandY
isi — clopen andj— clopen, then (i,j) —ScCI(A)NY = (i,j) —
ScCly (A).

Proof. Letx € (4,j) — ScCI(A) nY, thenx € (i,j) — ScCI(A)
and x € Y. Take any

V € (i,j) —ScO(Y) containingx, sinceY is i— clopen andj—
clopen, this implies thatY isj— regular closed andi— regular
closed, then by Proposition 3.17

V € (i,j) — ScO(X) containing x and hence VN A # @, then we get
that

x € (1,j) — S¢Cly(A). Thus (j,j) — ScCI(A) N Y < (i,j) — ScCly(A).
On the other hand, letx € (i,j) — ScCly(A), so thatx€eY.
LetV € (i,j) — ScO(X) containing x. Since Y isi— clopen and j —
clopen thenVNYe€(,j)—Sc0X), sinceVNYSYCX, so by
Proposition 3.16 VNY € (i,j) — ScO(Y). Consequently
An(VNY)+#0, henceAnV # @, sox € (i,j) — ScCI(X), implies
that

X € (i,)) —ScClX)nY, therefore, (i,j) —ScCly(A) < (i,j) —
ScCl(A) N Y.

Thus, (i,j) — ScCl(A) NY = (i,j) — ScCly (A).
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