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On Bk Generalized & ak Generalized in Intuitionistic Topological Spaces
Hind F. ABBAS

Directorate of Education Salah Eddin/ Khaled Ibn Al Walid School/ Tikrit City
Abstract
In this paper, we introduce some two weaks called fk —generalized and
ak —generalized by using
Bk —intuitionistic open and ok — intuitionistic open and investigate some
properties . Finaly
we study the relations between this concepts .
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1 -Introduction

In this sections we give some definitions which are needed in this paper .

Definition 1.1 [1] Let M € X = @ and. The Intuitionistic set M (IS, for
short) is the

form M =(x,M; M, )and M, , M, € X with condition M; M,=¢ . The set
M,

is called "the set of members" of M and M, is called " the set of non-
members"*

of M.
Definition 1. 2 [1] Let X # @, and let M = (x, M; M, ), N =(x,N; N,) are two
Intuitionistic sets respectively. Also, let{ Mg; s€ S} be a collection of
"Intuitionistic
setsin X", and M; =(x, M{?, M@y, the following is valid .
1)Mc N iff M; €N, and N, €M, ,
2)M=N iff M c Nand Nc M,
3) The complement of M is denoted by M and defined by M
=(x, M3, M),
Hu M =(xuMP AnMP) N M=(xnMP uMP ),
5) @ =(x, 8, X) , X =(x, X, @).

Definition 1.3 [2] Let X #@®, weX and let M=(x,M; M,) be an
Intuitionistic set
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the Intuitionistic point (IP f, for briefily) "Is w " defined by w=
(x, {w}, {w}) in X. Also
a Vanishing Intuitionistic point defined by Is w =(x, @, {w}€) in X.The Is
wis said
belongin M (w € M, for brief) iff w € M, , also Is p contained in M
(W € M, for short) iff we M, .

Definition 1.4 [3] Let X # @ . An Intuitionistic topology ( ITS, for short)
on X is
a collection p of an "Intuitionistic sets " in X satisfying :

(1) ¢,X ep.

(2) uw isclosed under finite intersections.

(3) u isclosed under arbitrary unions.

Each element in pis called "Intuitionistic open set™ and denoted by
"l0Ss"

The complement of an " Intuitionistic open set” is called "Intuitionistic
closed set"

denoted by "ICS" .

Definition 1.5 [3] Let (X,pn) be an ITS and let M =(x,M;,M,) € X.
Then:
intM)=u{V:VcM Veul,
cM)=n{]J:Mc],]e u}.
Definition 1.6. [3]
Let (X,u) be an ITS. IS M of X is said to be
1. 1a0S if M C lint(Icl(Iint(M))),
2. 1B0S if M < Icl(Tlint(Icl(M))) .
The family of all intuitionistic a-open and -open sets of (X, u) are denoted
by "laOS(X)"
and "IBOS(X)" respectively. Also the complement of all intuitionistic a-open
and B-open sets of (X, u) are denoted by "laCS(X)" and "IBCS(X)"
respectively.

Section 2 Bk generalized & ak generalized Closed Sets

In this section, we give define and study some properties of Sk —generalized &

ak —generalized closed sets.
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Definition 2.1 Let (X, ) be an ITS and IS M € X is said to be Bk intuitionistic
open if

there exists intuitionistic closed set F s.t, F € M A. The collections of all Sk
intuitionistic open

sets in intuitionistic topological space (X, u) denoted by BKIO .

Definition 2.2 Let (X, ) be an ITS and IS M <€ X is said to be Sk — generalized
intuitionistic closed (for short , BkgIC ) set if fkcl(M) € Q whenever M € Q and
QisBkis 10Sin (X,u) . Also IS M c X

is Bk — generalized intuitionistic open (for short , Bkgl0 ) if M is BkgIC in (X, u)

Definition 2.3 Let (X, u) be an ITS and IS M < X is said to be ak intuitionistic
open if

there exists intuitionistic closed set F s.t, F © M. The collections of all ak
intuitionistic open

sets in intuitionistic topological space (X, 1) denoted by akIO .

Definition 2.4 Let (X, ) be an ITS and IS M < X is said to be ak — generalized
intuitionistic closed (for short , akgIC ) set if akcl(M) € Q whenever M € Q and
Qisakis10Sin (X,u).Also IS M € X

is ak — generalized intuitionistic open (for short , akglO ) if M is akgIC in (X, u)

Proposition 2.5 If M is BkIO and Bkglc then M is BKIc.
Proof. Suppose that M is kIO and pkglc. Since M is kIO and M € M, we have
Bkcl(M) € M, also M < Bkcl(M) , thus Bkcl(M) = M. Therefore M is BKIc .

Proposition 2.6 If M is akIO and akgIC then M is oKIc.
Proof: it's obvious .

Proposition 2.7 If 1ISM of X is Bkglc and M € N € Bkcl(M) , then N is fkgIC
setinX.

Proof. Let M be Bkglc sets.t, M € N < Bkcl(M) . Let W be BkIO of X s.t, N €
of Xst, N_W.

Since M is Bkcl(M), so Bkecl(M) € W . Now Bkel(M) < Bkel(N) €
Bkel(Bkel(M)) = Bkel(M) € W,

Thus Bkel(N) € W, where W is BkIO. Therefore N is fkcl(M) set in X .

Proposition 2.8 If ISM of X is akgICand M € N € akcl(M) , then N is akgIC
setinX.
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Proof. Let M be akglc set s.t, M € N € akcl(M) . Let W be aklIO of X s.t, N ©
of Xst, N_W.

Since M is akcl(M), so akel(M) € W . Now akcl(M) € akcl(N) €

akel(akel (M)) = adkel(M) < W,

Thus akcl(N) € W, where W is akIO. Therefore N is akcl(M) set in X .

Proposition 2.9 The intersection of a fkglc set and a BKkIc set is Bkglc.

Proof. Let M be Bkglc and F be Bklc. Assume that N is klcsets.t, MNF S N,
LetW = X\ F.ThusM € N uUW, since W is BkIO, then N U W is BkIO and
since

M is Bkglc, then Bklc(M) N u W. So that Bklc(M n F) < Bkic(M) n
Bklc(F) = Bkic(M) n F

c(NnW)nF=(NnF)u(Wn F)=(Nn Fudec N.

Proposition 2.10 The intersection of a akglc set and a aklc set is akglc.

Proof: it's obvious .

Proposition 2.11 Let (X, x) be an ITS. Then M is Bkglc iff pkcl(M)\ M does not
contain

any non-empty akcl set.

Proof. Suppose that M is Bkglc set in X. Let F be Bkcl set s.t, F € Bkel(M)\ M
and F # @. Then F € X \ M this implies M € X \ F. Since M is Bkglc and X \ F
is BKIO , thus Bkecl(M) € X \ F, that is F € Bkcl(M). Hence F € Bkel(M) n(X \
Bkcl(M)) =@ .

So that F = @ and it a contradiction. Therefore Bkcl(M)\ M does not contain any
non-empty akcl

setinX.

conversely . Let M € W, where W is BKkIO in X . If Bkcl(M) is not contained in
W,

then Bkel(M) N X \ W # @ . Now, since Bkel(M) n X\ W < Bkel(M) \ M and
Bkcl(M) N X \ W is a non-empty akcl set, this is a contradiction and so M is
Bkglc .

Proposition 2.12 Let (X, u) be an ITS. Then M is Bkglc iff kcl(M)\ M does not

contain
any non-empty okcl set.

Proof. It's obvious .

Proposition 2.13 Let (X, x) be an ITS. Then M is Bkglc, then the following
are equivalent:
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1- M is BKIc.
2- Bkel(M) \ M is BKIc .
Proof. (1) ) =(2). If M is a Bkglc set which is also BkIc, then Bkcl(M) \ M = @

Thus M is a BKIc.

(2) ) = (1). Let Bkcl(M) \ M be a BkIc set and M be Bkglc. Then by
Proposition 2.11 ,

Bkcl(M) \ M does not contain any non-empty BkIc subset. Since pkcl(M) \ M
is BkIc and

Bkecl(M) \ M = @, this shows that M is BkIc.

Proposition 2.14 Let (X, u) be an ITS. Then M is akglc, then the following
are equivalent:

1- M is aKlc.

2- akel(M) \ M is aklc.

Proof. It's obvious .

Proposition 2.15 Let (X, u) be an ITS. Then the following are equivalent:
1- each subset of X is Bkglc.

2- BkOI(M) = Bkel(M) .

Proof. (1) ) = (2). Let M € BkOI(M).Then by hypothesis, M is Bkglc ,s0
Bkcl(M) € M ,hence Bkcl(M) € M, therefore M € BkOI(M). Also let N €
BkOI(N).

Then X \ N € BkOI(M), so by hypothesis X \ N is Bkglc and then X \ N
€ BkOI(M),

thus N € BkOI(M) . Therefore BkOI(M) = Bkel(M) .

(2) )= (1). If Nisasubset of (X,u) s.t, N < M where N € BkOI(N),
then N € Bkcl(N), and so Bkcl(N) & N .Therefore N is Bkglc.
Proposition 2.16 Let (X, u) be an ITS. Then the following are equivalent:
1- each subset of X is akglc.

2- akOI(M) = akcl(M) .

Proof. It's obvious .

Proposition 2.17 Let (X, u) be an ITS. Then the following are equivalent:
1- each subset of X is akglc.

2- akOI(M) < akcl(M) .

Proof. It's clear .
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Section 3 The relations between Bk generalized & ak generalized Closed
Sets

We give this important proposition .

Proposition 3.1. Let (X,u) be an ITS. Then The implication among some
types are given by the

following diagram .
aklc —> akglc

/

Bklc—> Bkglc

Proof. It is clear that every aklc set is akglc. Also every Bklc set is Bkglc .
akglc—> Bkglc

Let (X, u) be an ITS. Since every alc is Slc also every aglc is fglc . Therefore
akglc is Bkglc .

Remark 3.2 by transitivity we get akte> Bkglc
But the converse is not true in general as it is shown in the following example.

Example 3.3. Let ] = {c,d, n} with topology u = {j, @, M, N} , where M
=(j,{c},{d,n}), N=(j,{c},d). Then

1- (J,u) is Bkglc , but not Bklc .

2- (J, ) is Bkglc , but not akglc .

3-(J, u) is Bkglc , but not aklc.

Example 3.4. Let ] = {c,d, n} with topology p = {j,®, M } , where M
=(j,{c},{d,n}).Then (J,w)is Bklc, but not aklc.

Example 3.4. Let ] = {c,d,n} with topology p = {j,®, M } , where M
=(j,{c},{d,n}).Then (J,w)is Bklc, but not aklc.

Remark 3-5. akglc and gklc are independent notions .The following two
examples
shows this two cases .

~

Example 3.6. Let E = {w,r, i} with topology u = {E,®,K,S,G,Z,1} , where K
=(e,{w}{r,i}), S=(e{w} @), G=(e{w,r},{i}), Z= (e, {w}{r}) 1=
(e {w,r},@)and
D = {2,4,6} . Then (E, u) is Bklc but not akglc .
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Example 3.7. Let E = {o, p,u } with topology p = {E, , W ,R K,P, T, H, 7} ,
where

W= (e, {0}, {p,u}), R=(e {0}, {p}), K= (e {0},0), P=(e{0,p}, @) T
=(e 0,0),

H=1(ed {p,u}),Z="(e @ {p}). Then (E,u) is akglc but not SKic .

Proposition 3.8 Let (X, u) be an ITS. Then M is akglc, then the following
are equivalent:

1- M is aklc.

2- Bkcl(M) \ M is BKIc.

Proof: by using the proposition 3-1 we get the result .

Proposition 3.9 Let (X, u) be an ITS. Then the following are equivalent:
1- each subset of X is Bkglc.

2- akOI(M) < Bkcl(M) .

Proof: by using the proposition 3-1 we get the result .

Proposition 3.10 Let (X, u) be an ITS. Then the following are equivalent:
1- each subset of X is akglc.

2- akOl(M) € akcl(M) < Bkel(M) .

Proof. It's clear .

Proposition 3.11 If ISM of X is akglc and M € N € akcl(M) , then N is
BkgIC setin X.

Proof: by using the proposition 3-1 we get the result .

Proposition 3.12 If ISM of X is aklc and M € N € akgcl(M) , then N is
akgIC setin X.
Proof: by using the proposition 3-1 we get the result .

Proposition 3.13 If ISM of X is aklcand M € N € Bkcl(M) , then N is BkgIC
setinX.

Proof: by using the proposition 3-1 we get the result .

Proposition 3.14 The intersection of a akglc set and a aklc set is akglc.

Proof: it's obvious .

Proposition 3.15 If M is akIO and akglc then M is BKIc.

Proof. Suppose that M is akIO and akglc. Since M is akIO and M < M, we have
akcl(M) < Bkel(M) € M, also M € akcl(M) < Bkcl(M) , thus Bkecl(M) = M.
Therefore M is BKIc.

Proposition 3.16 If M is akIO and BkgIC then M is BKIc.
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Proof: It's clear .

Proposition 3.17 Let (X, u) be an ITS. Then the following are equivalent:
1- each akglc is BkgIC.

2- akOI(M) < Bkcl(M) .

Proof: by using the proposition 3-1 we get the result .
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