





On asg closed sets in Topological spaces 9

wg-closed set

sgclosed set
=

gp-closed set mg-closed set

)
//ﬂ%

g-closed set

-closed set

-closed set

Figure 3.1 Implication of sg- closed set
Where A —— B represents A implies B
A —— B represents A does not implies B
A «— B represents B does not implies A

Theorem 3.54 For z € X, the set X — {x} is asg-closed or a-open.

Proof: Suppose X — {x} is not a-open. Then X is the only a-open set
containing X —{x}. = int (scl (X —{x})) C X. Then X —{z} is asg-closed
m X

Theorem 3.55 Let A CY C X and suppose that A is asg-closed in X, then
A is asg-closed relative to Y .

Proof: Given that A CY C X and A is asg-closed in X. To show that A
is asg-closed relative to Y. where U is a-open in X. Since A is asg-closed,
A C U, implies that int (scl (A)) C U, It follows that Y Nint (scl (A)) CY NU.
Thus A is asg-closed relative to Y .

Theorem 3.56 If A is asg-closed and A C B C int (scl(A)). Then B is
asg-closed.

Proof: Let U be a a-open set of X, such that B C U. Then A C U
and since A is asg-closed, we have, int (scl (A)) C U Now,int (scl (B)) C
int (scl (int (scl (A)))) = int (scl (A)) C U Hence B is asg-closed set.

Theorem 3.57 If a subset A of (X,7) is a-open and asg-closed, then A is
semi-closed in (X, T).
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Proof: If a subset A of (X, 7) is a-open and asg-closed. Then int (scl (A)) C
U C A. Hence A is semi-closed in (X, T).

Theorem 3.58 If a set A is asg-closed, then int (scl (A)) — A contains no
non-empty a-closed set.

Proof: Let F be a non-empty a-closed set such that F C int (scl (A)) — A,
then F' C int (scl (A)) and A C X — F, we have int (scl (A)) C int (X — F).
= int (scl (A)) € X —cl(A) = cl(A) C X —int(scl(A)). Therefore F' C
int (scl (A))N(X — int (scl (A))) = ¢. Hence int (scl (A)) — A contains no
non-empty a-closed set.

Theorem 3.59 Let A be a-closed in (X, T), then A is semi-closed iff
int (scl (A)) — A is a-closed.

Proof: Necessity:

Let A be semi-closed, then scl(A) = A. Hence int (scl (A)) — A = {¢}.
Which is a-closed.
Sufficiency:

Suppose int (scl (A)) — A is a-closed. Since A is asg-closed by theorem(),
int (scl (A)) — A = {¢}. Then int(scl(A)) = A. This means that A is semi-

closed.
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