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AC∗ AND AC∗
2-PAIRWISE PARACOMPACTNESS IN BITOPOLOGICAL

SPACES

S. UMAMAHESWARI1 AND M. SARASWATHI

ABSTRACT. This paper deals with two new classes of AC∗ pairwise and AC∗2
pairwise paracompact spaces in bitopological spaces some characterizations
and several basic properties of AC∗ and AC∗2 pairwise paracompact spaces are
obtained. Also introduced the AC∗-pairwise normal spaces in bitopological
spaces and its properties were discussed.

1. INTRODUCTION

We are focused on the idea ofAC∗- pairwise paracompact spaces,AC∗2-pairwise
paracompact spaces and AC∗- pairwise normal in bitopological spaces. Various
characterzations of bitopological compactness have showed up in the writing
of Fletcher in [5]. The bitopological paracompactness has also been consid-
ered by M. C. Datta in [4], C- paracompact spaces and C2- paracompact spaces
were characterized by Arhangelskii. C- paracomapact spaces and C2- paracom-
pact spaces were concentrated in [7]. S. Alzahrani in [1] research C- normal
topological property. In this paper, every bitopological space are presumed to
be pairwise Hausdorff. According to D. H. Fermlin in [2], we consider a space
angelic. We use the idea of an angelic spaces in C- pairwise paracompact and
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C2- pairwise paracompact spaces and C-pairwise normal in bitopological spaces.
Throughout this paper pw denotes pairwise.

2. PRELIMINARIES

The preliminary definitions of pw- compact, pw - Hausdorff, pw - regular, pw
normal, pw- paracompact, pw- continuous and pw- homeomorphism are studied
in the following references in [3], [4], [5] and [6].

3. AC∗ AND AC∗2 PAIRWISE PARACOMPACT SPACES

Definition 3.1. Let (L, τ1, τ2) be an angelic bitopological space and (Y, τ ∗1 , τ
∗
2 ) be

an angelic pw-compact subspace of (L, τ1, τ2). If there is a bijection mapping t :

(L, τ1, τ2) → (M, δ1, δ2), (M, δ1, δ2) is an angelic pw-paracompact space and the
restriction t|Y : Y → t(Y ) is a pw- homeomorphism, then (L, τ1, τ2) is said to be an
AC∗ pw- paracompact space.

Definition 3.2. Let M be an angelic bitopological space and (Y, τ ∗1 , τ
∗
2 ) be an an-

gelic pw-compact subspace of (L, τ1, τ2). If there is a bijection function t : (L, τ1, τ2)→
(M, δ1, δ2), (M, δ1, δ2) is a pw- Hausdorff angelic pw- paracompact space and the re-
striction t|Y : Y → t(Y ) is a pw- homeomorphism, then (L, τ1, τ2) is said to be an
AC∗2 pw- paracompact space.

Theorem 3.1. Every AC∗ pw- paracompact space (AC∗2 pw- paracompact space) is
a topological property.

Proof. Suppose (M, δ1, δ2) is anAC∗-pw paracompact (AC∗2 pw-paracompact) space
and (L, τ1, τ2) ∼= (P, λ1, λ2). Let (M, δ1, δ2) be an angelic pw- paracompact (pw-
Hausdorff angelic pw-paracompact) space and t : (L, τ1, τ2) → (M, δ1, δ2) be a
bijective mapping 3 the restriction t|Y : Y → t(Y ) is pw-homeomorphism for
every angelic pw-compact subspace Y ⊆ L. Let u : (P, λ1, λ2) → (L, τ1, τ2) be a
pw-homeomorphism. Hence, (M, δ1, δ2) and t◦u : (P, λ1, λ2)→ (L, τ1, τ2) has the
topological properties. �

Theorem 3.2. Every AC∗ pw- paracompact space (AC∗2 pw- paracompact space)
has an additive property.
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Theorem 3.3. If (L, τ ′1, τ
′
2) is a submetrizable space of (L, τ1, τ2) with (τ ′1, τ

′
2) ⊆

(τ1, τ2), then (L, τ ′1, τ
′
2) is an AC∗2 pw- paracompact.

Theorem 3.4. If (L, τ1, τ2) is an AC∗ pw- paracompact (AC∗2 pw- paracompact)
Frechét space and tα : (Lα, τ1, τ2) → (Mα, δ1, δ2) is a witness of the AC∗-pw para-
compactness (AC∗2-pw paracompactness) of (L, τ1, τ2), then t is pw- continuous.

Corollary 3.1. If (L, τ1, τ2) is an AC∗-pw paracompact (AC∗2-pw paracompact) first
countable space and tα : (Lα, τ1, τ2) → (Mα, δ1, δ2) is a witness of the AC∗-pw
paracompact (AC∗2-pw paracompact) of (L, τ1, τ2), then t is pw- continuous.

Corollary 3.2. If (L, τ1, τ2) is an AC∗2-pw paracompact Frechet space, then X is pw-
Hausdorff.

Theorem 3.5. If (L, τ1, τ2) is a T1 space 3 the only angelic pw- compact subsets are
the finite subsets, then M is an AC∗2 pw- paracompact space.

Theorem 3.6. Let (L, τ1, τ2) be the pw- Hausdorff locally angelic pw- compact space.
Then (L, τ1, τ2) is an AC∗2-pw paracompact space.

Definition 3.3. A topological space (L, τ1, τ1) is termed as lower angelic pw- com-
pact if ∃ a coarser topology (τ ′1, τ

′
2) on (L, τ1, τ1) 3 (X, τ ′1, τ

′
2) is T2 angelic pw-

compact.

Theorem 3.7. If (L, τ1, τ2) lower angelic pw- compact space, then L is an AC∗2-pw
paracompact.

Proof. Suppose (τ ′1, τ
′
1) is a T2 angelic pw- compact topology on (L, τ1, τ1) 3 (τ ′1, τ

′
1)

⊆ (τ1, τ
′
2). Next (L, τ ′1, τ

′
2) is T2 angelic pw- paracompact and the identity mapping

idL : (L, τ1, τ2) → (L, τ ′1, τ
′
2) is a pw- continuous function. If (Y, τ ∗1 , τ

∗
2 ) is some

angelic pw-compact subspace of (L, τ1, τ2), next the restriction of the identity
mapping on Y onto idL(Y ) is a pw- homeomorphism as Y is an angelic pw-
compact, idL(Y ) is pw- Hausdorff being a subspace of the T2 space (L, τ ′1, τ

′
2)

and every pw-continuous 1-1 function of an angelic pw-compact space onto a
pw-Hausdorff space is a pw- homeomorphism. Hence, (L, τ1, τ2) is an AC∗2-pw
paracompact. �

Theorem 3.8. If (L, τ1, τ2) is anAC∗2-pw paracompact countably angelic pw-compact
Frechet, then (L, τ1, τ2) is lower angelic pw- compact.



9756 S. UMAMAHESWARI AND M. SARASWATHI

4. AC∗- PAIRWISE NORMAL AND ITS PROPERTIES

Definition 4.1. A space (L, τ1, τ2) is termed as an AC∗- normal if ∃ a pw nor-
mal space (M, δ1, δ2) and a bijective t : (L, τ1, τ2) → (M, δ1, δ2) 3 the restriction
t|Y : Y → t(Y ) is pw- homeomorphism for every angelic pw- compact subspace
(Y, τ ∗1 , τ

∗
2 ) ⊆ (L, τ1, τ2).

Definition 4.2. A space (L, τ1, τ2) is termed as an angelic countably pw- normal if
there exists a pw-normal space (M, δ1, δ2) and a bijective t : (L, τ1, τ2)→ (M, δ1, δ2)

3 the restriction t|Y : Y → t(Y ) is a pw-homeomorphism for each angelic countable
subspace (Y, τ ∗1 , τ

∗
2 ) ⊆ (L, τ1, τ2).

Example 1. An AC∗ pw- normal space is not an AC∗2-pw paracompact.

Lemma 4.1. If t : (L, τ1, τ2) → (M, δ1, δ2) is a bijective function, (L, τ1, τ2) is an
AC∗-pw normal space and any finite subset of (L, τ1, τ2) is discrete, then (M, δ1, δ2)

is T1.

Theorem 4.1. Every angelic pw- compact non-pw normal space is not an AC∗-pw
normal.

Proof. Consider (L, τ1, τ2) is an angelic pw- compact non-pw normal space. As-
sume (L, τ1, τ2) is an AC∗-pw normal, then ∃ a pw-normal space (M, δ1, δ2) and a
bijective mapping t : (L, τ1, τ2) → (M, δ1, δ2) 3 the restriction t|Y : Y → t(Y )

is pw- homeomorphism for every angelic pw- compact subspace (Y, τ ∗1 , τ
∗
2 ) ⊆

(L, τ1, τ2). Since (L, τ1, τ2) is an angelic pw- compact, then (L, τ1, τ2) ∼= (M, δ1, δ2),
and this is a contradiction as (M, δ1, δ2) is pw-normal and (L, τ1, τ2) is not an an-
gelic pw- compact non-pw normal space. Hence (L, τ1, τ2) cannot be an AC∗-pw
normal. �

Theorem 4.2. Let (L, τ1, τ2) be an AC∗-pw normal space. If every countable sub-
space of (L, τ1, τ2) is included in an angelic pw- compact subspace, then (L, τ1, τ2)

is an angelic countably pw- normal.

Proof. Take (L, τ1, τ2) is any AC∗-pw normal space 3 if (Y, τ∗, δ
∗
2) is any count-

able subspace of (L, τ1, τ2), then ∃ an angelic pw-compact subspace E such that
(Y, τ ∗1 , τ

∗
2 ) ⊆ E. Take (M, δ1, δ2) is a pw- normal space and t : (L, τ1, τ2) →

(M, δ1, δ2) be a bijective mapping 3 t|Y : Y → t(Y ) is pw- homeomorphism for
every angelic pw- compact subspace (Y, τ ∗1 , τ

∗
2 ) of (L, τ1, τ2). Now, take (Y, τ ∗1 , τ

∗
2 )
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is some countable subspace of (L, τ1, τ2). Choose an angelic pw- compact sub-
space E of (L, τ1, τ2) 3 S ⊆ E, next t|E : E → t(E) is pw- homeomorphism,
hence t|Y : Y → t(Y ) is pw- homeomorphism as (t|E)|Y = p|Y . �

Theorem 4.3. Let (L, τ1, τ2) be an AC∗-pw normal. If (L, τ1, τ2) is a Frechét pw-
Lindelöf space 3 any finite subspace of (L, τ1, τ2) is discrete, then (L, τ1, τ2) is an
AC∗2-pw paracompact.

Theorem 4.4. If (L, τ1, τ2) is pw-Lindelöf epinormal space then (L, τ1, τ2) is an
AC∗2-pw paracompact.

Theorem 4.5. If (L, τ1, τ2) is an AC2- paracompact Frechet space, then (L, τ1, τ2)

is an epinormal.
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