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sets in topological spaces, which was first introduced in [8], the concept of ij-semi-preopen set in bitopological spaces was explored and used to define and study the notion of precontinuity in bitopological spaces. In [7], the notions of preopen, semi-open and 
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-open were generalized to bitopological spaces. In [4], several notions of generalized open sets were generalized to bitopological spaces.

      The notion of b-open set was introduced in [1]. In this paper, analogously to [4,6,7], we generalize this concept to bitopological spaces. We explore this notion and discuss connections to preceding mentioned ones. Moreover, ij-b-continuity is introduced and several characterizations and properties of pairwise b-continuity are studied.
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 stand for bitopological spaces with no separation axioms assumed unless otherwise mentioned.

Definition 1.  Let 
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[image: image22.wmf]))

(

(int

))

(

(

int

A

cl

A

cl

A

i

j

j

i

È

Í

and A is ij-b-closed if X\A is ij-b-open. A is pairwise b-open if it is both 12-b-open and 21-b-open.
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. Next, we show that an ij-b-open set need not be neither ij-semi-open nor ij-preopen set and an ij-semi-preopen set need not be an ij-b-open set.

Example 1. Let X={a,b,c,d} and consider the topologies 
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. Then {b} is a pairwise-b-open set that is not a 12-semi-open set.
Example 2. Let X={a,b,c,d}, 
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2. B-open sets in bitopological spaces:
      In this section, the relations between the concept of ij-b-open sets and the concepts of ij-semi-open, ij--preopen, ij-semi-preopen and ij-
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-open sets are discussed.
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Proof. (1) and (2) were proved in [6]. Clearly every ij-semi-open set and every ij-preopen set is an ij-b-open set. If A is an ij-b-open set, then 
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      Hence, A is an ij-semi-preopen set. This completes the proofs of parts (3) and (4) together.■

Theorem 2. (1) Arbitrary unions of ij-b-open sets are ij-b-open sets.

(2) The intersection of an ij-b-open set with an 
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(2) Obvious. ■ 
      We recall the following well-known result to prove that the intersection of an ij-b-open set with any set that is both 
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Theorem 3. Let A be an ij-b-open subset of 
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Hence A is an ij-b-open set in 
[image: image71.wmf])

|

,

|

,

(

2

1

B

B

B

Á

Á

. ■
      The converse of the preceding Theorem need not be true as can be seen from the following example, even when 
[image: image72.wmf]B

A

|

1

Á

Î

.

Example 5. In Example 4, 
[image: image73.wmf]B

d

A

|

}

{

1

Á

Î

=

 where B={a,b,d}. Hence A is an ij-b-open set in
[image: image74.wmf])

|

,

|

,

(

2

1

B

B

B

Á

Á

, but not an ij-b-open set in 
[image: image75.wmf])

,

,

(

2

1

Á

Á

X

.

      Analogously to the definitions of ij-sint(A), ij-scl(A),ij-
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      Next, we show that every ij-b-open set can be written as a disjoint union of ij-preopen sets.
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Corollary 1. The following are equivalent for a subset A of 
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Corollary 2. The following hold:

(1) Every ij-b-open set is a disjoint union of an ij-preopen set and an ij-semi-open set.

(2) If A is an ij-b-open set and
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which is ij-preopen.

(2) Obvious. ■

      The proof of the following result is a direct consequence of the previous definitions and thus omitted.
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Theorem 8. For a subset A of 
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      From the preceding Theorem, we immediately obtain the following result in which connections between ij-bcl and ij-bint notions and other operations defined, analogously, by generalized open sets are provided.
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(3)  ij-bcl(ij-sint(A))=ij-scl(ij-sin t(A).

(4)  ij-bint(ij-scl(A))=ij-sint(ij-scl(A)).
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(7)  ij-pint(ij-bcl(A))=ij-bcl(ij-pint(A))=ij-pint(ij-pcl(A)).
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      The following lemma is needed to prove that the converse of part (4) of Theorem 10 is also true.
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4. Pairwise b-continuity:
Definition 3 [5,6] A map 
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      Clearly every pairwise continuous map is pairwise precontinuous, but the converse need not be true and pairwise precontinuity is independent of precontinuity of the induced maps, see [6].

Analogously to Definition 3, we introduce the following definition:

Definition 4. A map 
[image: image216.wmf])

,

,

(

)

,

,

(

:

2

1

2

1

d

d

Y

X

f

®

Á

Á

 is Piarwise b-continuous if the inverse image of each 
[image: image217.wmf]i

d

-open subset of Y is ij-b-open in X, where
[image: image218.wmf]j

i

¹

and 
[image: image219.wmf]}

2

,

1

{

,

Î

j

i

.

      Since every ij-preopen set is ij-b-open, every pairwise precontinuous, and thus every pairwise continuous, map is pairwise b-continuous, but the converse need not be true as shown next.

Example 6. Consider the space 
[image: image220.wmf])

,

,

(

2

1

Á

Á

X

 from Example 2 and the map 
[image: image221.wmf])

,

,

(

)

,

,

(

:

2

1

2

1

Á

Á

®

Á

Á

X

X

f

 defined by f(a)=b and f(b)=f(c)=f(d)=a. Then f is pairwise b-continuous but not pairwise precontinuous.

The following result is easy to prove:
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      Since ij-preopen notion is strictly stronger than the ij-b-open one, the result in Corollary 5 is stronger than that of Theorem 4.1 in [6].
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Therefore, f(A) is ij-b-open, which completes the proof. ■

Corollary 5. Let 
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      Again, the result in Corollary 6 is stronger than the result of Theorem 4.2 of [5]. Its proof is similar to that of Theorem 12 and thus omitted.
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ملخص


      إن الهدف من هذا البحث أن نقدم تعاميم لمفهوم المجموعات المفتوحة البائية�(b-open sets), الاتصال البائي  (b-continuity) والاتصال البائي المزدوج (pairwise b-continuity) في الفضاءات التوبولوجية الثنائية (Bitopological spaces). بالإضافة إلى ذلك فإننا نقدم العديد من خصائص هذه المفاهيم وندرس العلاقة بينها وبين مفاهيم أخرى معروفة.


Abstract


      The aim of this paper is to introduce generalizations of b-open, b-continuity and pairwise b-continuity in bitopological spaces. In addition, the relationship between several properties of these notions and connections with several other known ones are provided.


Keywords: ij--b-open set, ij--b-continuity, Bitopological spaces.


2003 AMS Subject Classification: 54D10, 54E55.


�











PAGE  
101
Al-Manarah, Vol. 13, No. 3, 2007.


_1219578921.unknown

_1219589704.unknown

_1219590987.unknown

_1219592022.unknown

_1219592032.unknown

_1219593857.unknown

_1219661231.unknown

_1245746868.unknown

_1245748323.unknown

_1245748454.unknown

_1245747226.unknown

_1245747225.unknown

_1220186780.unknown

_1220186900.unknown

_1219662088.unknown

_1219594813.unknown

_1219595288.unknown

_1219595622.unknown

_1219596106.unknown

_1219596197.unknown

_1219596446.unknown

_1219595980.unknown

_1219596068.unknown

_1219595375.unknown

_1219595560.unknown

_1219595330.unknown

_1219595065.unknown

_1219595200.unknown

_1219594849.unknown

_1219594485.unknown

_1219594603.unknown

_1219594694.unknown

_1219594562.unknown

_1219594430.unknown

_1219594458.unknown

_1219594082.unknown

_1219592858.unknown

_1219593101.unknown

_1219593704.unknown

_1219593819.unknown

_1219593679.unknown

_1219592954.unknown

_1219593059.unknown

_1219592889.unknown

_1219592730.unknown

_1219592832.unknown

_1219592114.unknown

_1219592144.unknown

_1219592693.unknown

_1219592082.unknown

_1219592042.unknown

_1219591732.unknown

_1219591194.unknown

_1219591394.unknown

_1219591641.unknown

_1219591318.unknown

_1219591129.unknown

_1219591159.unknown

_1219591021.unknown

_1219590443.unknown

_1219590724.unknown

_1219590869.unknown

_1219590903.unknown

_1219590835.unknown

_1219590604.unknown

_1219590683.unknown

_1219590517.unknown

_1219589957.unknown

_1219590160.unknown

_1219590200.unknown

_1219590069.unknown

_1219589809.unknown

_1219589857.unknown

_1219589773.unknown

_1219588281.unknown

_1219588760.unknown

_1219589231.unknown

_1219589429.unknown

_1219589503.unknown

_1219589397.unknown

_1219588983.unknown

_1219589088.unknown

_1219588799.unknown

_1219588578.unknown

_1219588674.unknown

_1219588679.unknown

_1219588625.unknown

_1219588389.unknown

_1219588539.unknown

_1219588352.unknown

_1219580128.unknown

_1219587685.unknown

_1219587995.unknown

_1219588118.unknown

_1219587854.unknown

_1219587748.unknown

_1219587804.unknown

_1219587451.unknown

_1219587525.unknown

_1219580373.unknown

_1219580398.unknown

_1219580361.unknown

_1219579811.unknown

_1219580030.unknown

_1219580082.unknown

_1219580010.unknown

_1219579094.unknown

_1219579327.unknown

_1219579061.unknown

_1219573875.unknown

_1219576089.unknown

_1219576755.unknown

_1219578410.unknown

_1219578702.unknown

_1219578864.unknown

_1219578575.unknown

_1219578002.unknown

_1219578048.unknown

_1219576858.unknown

_1219576530.unknown

_1219576674.unknown

_1219576719.unknown

_1219576597.unknown

_1219576369.unknown

_1219576408.unknown

_1219576165.unknown

_1219574658.unknown

_1219575573.unknown

_1219575727.unknown

_1219576048.unknown

_1219575643.unknown

_1219575475.unknown

_1219575519.unknown

_1219575115.unknown

_1219574325.unknown

_1219574520.unknown

_1219574604.unknown

_1219574342.unknown

_1219573997.unknown

_1219574065.unknown

_1219573893.unknown

_1219515930.unknown

_1219572875.unknown

_1219573518.unknown

_1219573772.unknown

_1219573826.unknown

_1219573689.unknown

_1219573382.unknown

_1219573503.unknown

_1219573372.unknown

_1219573165.unknown

_1219573321.unknown

_1219563243.unknown

_1219563532.unknown

_1219572600.unknown

_1219572758.unknown

_1219572301.unknown

_1219563691.unknown

_1219563748.unknown

_1219563378.unknown

_1219563395.unknown

_1219563284.unknown

_1219562003.unknown

_1219562512.unknown

_1219563052.unknown

_1219562075.unknown

_1219561970.unknown

_1219561993.unknown

_1219515977.unknown

_1219513605.unknown

_1219514930.unknown

_1219515162.unknown

_1219515621.unknown

_1219515742.unknown

_1219515271.unknown

_1219515035.unknown

_1219514301.unknown

_1219514645.unknown

_1219514918.unknown

_1219514395.unknown

_1219514146.unknown

_1219513639.unknown

_1219513933.unknown

_1219512456.unknown

_1219512970.unknown

_1219513094.unknown

_1219513376.unknown

_1219513013.unknown

_1219512637.unknown

_1219512829.unknown

_1219512485.unknown

_1219503071.unknown

_1219512427.unknown

_1219503104.unknown

_1219503163.unknown

_1219502799.unknown

_1219502978.unknown

_1219502670.unknown

