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Abstract. The aim of this paper is to introduce and characterize a new
class of functions called almost b—1 -continuous functions in ideal
topological spaces by using b— | -open sets.
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1 Introduction

The concept of ideals in topological spaces has been introduced and studied by
Kuratowski [12] and Vaidyanathaswamy,[21]. An ideal | on a topological space

(X,7)is a nonempty collection of subsets of X which satisfies (i) Ael and
Bc Aimplies Beland (ii) Ael and B el implies AuB el . Given atopological
space (X,7)with an ideal I on X and if P(x) the set of all subsets of X , a set
operator (.)* P(X) — P(X),calledthe local function [21] of A with respect to 7 and
I, is defined as follows: for AcX, Ax (7,1)= {xeX| UnAgl forevery

U ez(x)}, where 7(x) ={U er|x €U}. AKuratowski closure operator C1*(.) for

a topology 7+ (r.I} called the =*—topology, finer than ris defined by
C1*(A)=AUA*(z,1) when there is no chance of confusion, A* (1) is denoted by
A* If I isanideal on X, then (X,z’, | ) is called an ideal topological space. The aim

of this paper is to introduce and characterize a new class of functions called almost
b—1 continuous functions in ideal topological spaces by using b—1I -open sets.

2 PRELIMINARIES

Let A be a subset of atopological space (X,7).We denote the closure of A and the

interior of A by CI(A) and Int(A), respectively. A subset A of a topological space
(X,7)is said to be regular open [20] if A= Int(CI(A)). A set Ac X is said to be

o —open [22]ifit is the union of regular open sets of X. The complement of aregular
open (resp. & —open ) set is called regular closed (resp. & —closed ). The intersection
ofall —closed sets of (X,7) containing A is called the &—closure [22] of A and is
denoted by Cl;(A). A point xe X is calleda @—closure of Aif CI(A)NA =D for
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every open set V of X containing x. The set of all @—cluster points of A is called the
6@—closure of A [22] and is denoted by Cl,(A), If A= Cl,(A), then A is said to be
6 —closed [22].

2000 mathematics subject Classifications. 54D10.

The complement of &—closed set is said to be —open[22]. A subset A of a
topological space (X, 7) is said to be b—open [4] (resp. semiopen [13], preopen[14],
B—open[1]) if A Int(CI(A))UCI(Int(A)) (resp. A =CI(Int(A)), A< Int(CI(A)),
Ac CI(Int(CI(A)))). The set of all regular open (resp. regular closed, &—open,

& —closed,b—open preopen) sets of (X,z) is denoted by RO(X) (resp. RC(X),
00(X),6C(X),BO(X),PO(X)). A subset S of an ideal topological space (X,z,1) is
called b—1-open [7] if S cInt(CI*(S)) w Cl*(Int(S)). The complement ofa b—1 -
open set is called a b—1 -closed set [7]. The intersection of all b—1 -closed sets
containing S is called the b—1 - clouser of S and is denoted by bl CI(S). Theb—1

interior of S is defined by the union of all b—1I -open sets contained in S and is
denoted by bl Int(S). The set of all b—1—opensets of (X,z,l) is denoted by

BIO(X). The set of all b—1I-open sets of (X,7,l) containing a point XxeX is
denoted by BIO(XX).

Definition 2.1 A function f :(X,7)—(Y,0) is said to be:
(1) b-continuous [4]if f (V) is b-open in X for every open set V of Y;
(2) almost continuous [18]if f (V) is open in X for every regular open set V

of X;
(3) R-map [8]if f (V) is regular open in X for every regular open set V of X.

(4) almost b-continuous [19]if f (V) is b-open in X for every regular open set
VofY.

Definition 2.2 A function f :(X,z,1)—>(Y,o,1) is said to be b—1 -irresolute
if f*(V)is b—1I-openinX for every b—I -open subset Vof Y.

Definition 2.3 A function f :(X,7,1)—(Y,0) is said to be:
(1) b—1 -continuous [7]if f*(V) is b—1 -open in X for every open set V of Y,
(2) weakly b—1 -continuous [5] if for each X € X if for each open subset Vin
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Y containing f(x), there exists U eBIO(X, x) such that f(U)cCI(V).
Definition 2.4 An ideal topological space (X,z,1) is said to be:
(1) b—1-Ti [6] (resp. r—T, [10]) if for each pair of distinct points x and y of X,
there exists b—1I -open (resp.regular open) sets and U and V such that
xeU,y¢U and xgV,yeV .

(2) b—1 -T2 [6] (resp. r—T,[10]) if for each pair of distinct points x

and y of X, there exists b— I -open (resp. regular open) sets U and V such
that xeU, yeV and U NV =0.

Lemma 2.5. The following statements are true:
(1) Let Abe asubset of aspace (X,7) . Then AePO(X) if and only if

s CI(A) = Int(CI(A)) [11].
(2) Asubset A of aspace (X,7)is S —open if and only if CI(A) is regular
closed [3].

3. ALMOST b-1-CONTINUOUS FUNCTIONS

Definition 3.1. A function f :(X,z,1)—>(Y,0) is said to be:
(1) almost b—1 -continuous at a point x € X if for each open subset V of Y
Containing f(x), there exists U € BIO(X,x) suchthat f(U)cInt(CI(V));
(2) almost b—1 -continuous if it has this property at each point of X.

Remark 3.2. almost b— | -continuity implies weak b— I -continuity and it is obvious
that almost b— I -continuity implied by b—1I -continuity . However, the converses of
these implications is not true in general as the following examples show.

Example 3.3.Let X ={a,b,c}, r={,{a},{b}.{a,b}, X}, o ={ {a}.{b}.{a,b}, X}
and | ={&,{a}}. Define a function f :(X,z,1)—>(Y,o) by f(a)=b, f(b)=c
and f (c)=a. Then fis almost b— I -continuous but not b— I -continuous.

Example 3.4. Let X={a,b,c}, ={J {a}{b,c}},o={T {a},{b}.{a,b}, X} and
| ={,{a}}. Then the identity function f :(X,z,1)—>(Y,0) is weakly b—1 -
continuous but not almost b— | -continuous.

Theorem 3.5. For a function f :(X,7,1)—>(Y,0), the following statements are
equivalent:
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(1) fis almost b—I -continuous at X X ;
(2) xelnt(Cl* (f *(sCI(V)))) w ClI* (Int(f *(sCI(V)))) for every openset V
of Y containing f(x);
(3) fH(V)chblInt(f *(sCI(V))) for every openset Vof Y;
(4) bl CI(f *(sInt(F)))c f *(F) for every closed set F of Y.
Proof. (1) = (2): Let V be an open set of Y containing f(x). Then there exists
U e BIO(X,x) such that f(U) < Int(CI(V))=sCI(V). Then U < f *(sCI(V)).
Since U € BIO(X,x) , x €U < Int( Cl* (f *(U))) U Cl*Int (f *(U)))) < Int( Cl*
(f *(sCI(V)))) w Cl*(Int (f *(sCI(V)))).
(2) = (3): Let Vbe open set of Y containing f(x) and U an open set of X containing
x. Since X € Int(Cl* (f *(sCI(V)))) U Cl*(Int (f *(sCI(V)))) ,we have

xe FH(SCIV)) A Int(Cl* (F(sCI(V)))) U Cl(Int (F (sCI(V)))) = bl
Int(f ~*(sCI(V))) by [16], Theorem 2.4]. Hence f (V)< bl Int(f *(sCI(V)))) .
(3) = (1): Let V be an open set of Y containing f(x), then x e f *(V)

bl Int(f (sCI(V))) .Set U= bl Int(f (sCI(V))) . then U € BIO(X.x) such that

f(U) <sCI(V). This shows that f is almost b— | -continuous at x.
(3) = (4): Clear.

Theorem 3.6. For a function f :(X,7,1)—>(Y, o), the following statements are
equivalent:

(1) fis almost b—I -continuous;

(2) f(Int(CI(V)) € BIO(X) for every open set V of Y;

(3) f(CI(Int(V)) € BIO(X) for every closed set V of Y;

4) f7(V)eBIO(X) for every V e RO(Y);

(5) f7(F)eBIC(X) forevery F e RC(Y);

(6) For each X € X and each open set V of Y containing f(x) there exists
U e BIO(X,X) suchthat f(U)csCI(V);

(7) bl CI(f *(CI(Int(F))) = f *(F) for every closed set F of Y;

(8) bICI(f *(A)) = f *(CI(A) for every AeBO(Y);

(9) bl CIf *(A)) < f*(CI(A)) for every A e SO(Y) ;

(10) f*(V) bl Int(f *(Int(CI(V)))) for every open set V € PO(Y);
(11) f(bl CI(A)) Cl,;(f(A)) for every subset A of X;
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(12) bl CI(f *(B)) < f'CI,(f(B)) for every subset B of Y;
(13) f7*(F) eBIC(X) forevery F € 5C(Y) ;
(14) (V) eBIO(X) for every V e 5O(Y).

Proof. (4) = (5): Let FeRC(Y). Then Y\FeRO(Y). Take X e f (Y \F), then
f (x) € Y\Fand since fis almost b— | -continuous, there exists W, € BIO(X,X) such
that X e W, and f (W,) cY\F.Thenxe W, c f (Y \F)so that flY\F)= U W

xef T\F) %

Since any union of b—1I -open sets is b—1 -open [2], f (Y \F) isb—1 -open in X
and hence f*(F) e BIC(X).

(5) = (11): Let A be asubset of X. Since Cl;(f(A)) if 6—closed inY , itis equal to
N {F, : F, isregularclosedinY,a € A}, where A is an index set. From (5), we have
Ac f(CI (f(A))) =~{f *(F,):a € A} € BIC(X) and hence bl CI(A) = f*(Cl,
(f(A)). Therefore, we obtain f(bl CI(A)) < Cl;(f(A)).

(11)= (12):Set A=f*(B)in(12) ,then f (bl CI(f *(B))) = Cl,(f(f *(B)))

c Cl,(B)and hence bl CI(f *(B)) = f *(Cl;(B)).

(12)= (13): Let Fbe &—closed set of Y, then bl CI(f *(F)) < f *(F)

so f*(F) eBIC(X).

(13) = (14): Let Vbe d—open set of Y, then Y\Vis d—closedset in Y. This gives
f (Y\V) € BIC(X) and hence f (V) e BIO(X).
(14) = (1): Let V be any regular open set of Y. Since V is Jd—openin Y,
f (V) € BIO(X) and hence from f(f*(V)) <V =Int(CI(V)). then fis almostb—1 -
continuous.
(5) = (8): Let Abe any b—open set in Y. Since CI(A) is regular closed, f*(CI(A))
is 6—closed and f*(A) < f *(CI(A)). Hence, bl CI(f *(A)) = f*(CI(A)).
(8) = (9): obvious.
(9)= (10): Let V be a preopen set. Then we have V < Int(CI(V)) and ClI(Int(Y\V))

< Y\V.Moreover, since the set Cl(Int(Y\V)) is semi open, it follows that

X \bl Int(f *(Int(CI(V))))=bl CI(X\f *(Int(CI(V)))) = bl CI(f (Y \ Int(CI(V))))
=bICI(f *(CI(Int(Y\V)))) = f (CI(Int(Y\V))) = f *(Y\V)  X\f *(V).Hence, we
obtain f (V) < bl Int(f *(Int(CI(V)))).

(10) = (4): Let V be aregular openset. Since V is preopen, we get
f (V) < bl Int(f *(Int(CI(V))))=bl Int(f *(V)). Hence f (V) e BIO(X).


http://www.ijmes.com/
https://sites.google.com/site/ijmesjournal/

International Journal of Mathematical Engineering and Science
ISSN : 2277-6982 Volume 2 Issue 4 (April 2013)
http://www.ijmes.com/ https://sites.google.com/site/ijmesjournal/

R.BALAJI AND N.RAJESH

The other implications are obvious.
Theorem 3.7. For a function f :(X,z,1)—>(Y,o) , the following statements are

equivalent:
(1) fis almost b— I -continuous;

(2) bl CI(f*(CI(Int(CI(B)))))) = f *(CI(B))) for every open subset B of Y.

(3) bl CI(f*(CI(Int(F))))) = f *(F)) for every closed subset F of Y;

(4) bI CI(f *(CI(V)))) < f*(CI(V)) for every open subset V of Y;

(5) V)bl Int(f *(sCI(V))) for every open subset V of Y;

(6) (V) cInt(Cl* (f*(sCI(V))))u Cl* (Int(f (sCI(V)))) for every
Open subset Vof'Y;

(7) fV)cInt(Cl* (f*(Int(CI(V))))) v Cl* (Int(f ~*(Int(CI(V))))) for every
open subset Vof'Y.

proof. (1) = (2): Let B be any subset of Y. Assume that X € X \ f *(CI(B)). Then
f(x) €Y \CI(B) and there exists an open set V containing f(x) such that VB =;
hence Int(Cl(V)) N CI(Int(CI(B)))=C. since fis almost b— | -continuous, there exists
U e BIO(X,X) such that f(U) < Int(CI(V)) . Therefore, we have

U n f*(CI(Int(CI(B))))= and hence x € X \ bl CI(f *(CI(Int(CI(B)))). Thus, we
obtain bl CI(f *(CI(Int(CI(B)))))) = f *(CI(B))).
(2) = (3): Let F be any closedset of Y. Then we have bl CI(f ~*(CI(Int(CI(Int(F))))))
= bl CI(f *(CI(Int(F)))) <= f*(CI(Int(F))) = f *(F).
(3) = (4): Forany openset V of Y, CI(V) is regular closedinY and we
have bl CI(f *(CI(V)))=DbICI(f *(CI(Int(CI(V))))) < f *(CI(V)).
(4) = (5): Let V be any open setof Y. Then Y\CI(V) is openin Y and we have

X \bl Int(f *(sCI(V))) =bl CI(f *(Y\(sCI(V))) < f *(CI(Y\CI(V))) = X\f (V).
Therefore, we obtain f (V) < bl Int(f *(sCI(V))).
(5) = (6): Let V be any open set of Y. Then we obtain f (V) < bl Int(f *(sCI(V)))
clInt(Cl* (f *(sCI(V)))) w CI* (Int(f *(sCI(V)))) .
(6) = (1): Let x be any point of X and V any open set of Y containing f(x). Then

xe f (V) cInt(Cl* (f*(sCI(V)))u Cl* (Int(f *(sCI(V)))) . It follows from

Theorem 3.5 that f is almost b— | -continuous at any point x of X. Therefore, fis
almost b— I -continuous at any point x of X. (6) = (7): Clear.
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Theorem 3.8. (1) A function f:(X,7,{Z}) —>(Y,0) is almostb— I -continuous if

and only if it is almost b— I -continuous.

(2) A function f:(X,7,N)— (Y,o) is almostb -continuous if and only if it is
almostb— I -continuous ( N is the ideal of all nowhere dense sets).

(3) A function f:(X,z,p(X)) —>(Y,o) isalmostb—I -continuous if and only if it
is almost continuous.

Proof. It follows from proposition 2 of [7].

Definition 3.9. [9] Let A and B be subsets of an ideal topological space (X,z,1)
such that Ac B < X. Then (B,7,1,,) isan ideal topological space with an ideal
I, = ={l el |l cB}={lnB|l el}.

Lemma 3.10. [7] Let A and B be subsets of an ideal topological space (X,z,1).If
AeBIO(X) and B is open in (X,7), then AnB e BIO(B).

Theorem 3.11. Let f:(X,z,1) > (Y,o) be an almostb— | -continuous function
and Ac X. If Aer,then f, :(A7,,1,)—>(Y,0) isalmost b—1 —continuous.

Proof. It follows from Lemma 3.10.

Theorem 3.12. Let f:(X,z,1) > (Y,0) be afunctionand A={U;:iel} bea
Family such that U, ez foreach ie|.If f |U; is almostb—1 -continuous for
each iel thenfis almostb— I -continuous.

Proof. Suppose that V is any regular open subset of (Y,o). Since f|U; is
almost b— | -continuous for each i € 1, it follows that (f [U;)™*(V) is b—1 -open
inU;. We have f*(V)=u,, (f*(V)nU)=u,, (f|U;)*(V). Since any union
of b—1I-opensetsis b—1-open, f*(V)eBIO(X). Hence fis b—I -continuous.

Definition 3.13. A filter base A s said to be
(1) b—1 -convergent to a point x in X if for any U € BIO(X,X), there exists
B e A suchthat BcU.

(2) r — convergent to a point X in X if for any regular open set U of X
containing X, there exists B € A such that B cU.

Theorem 3.14. If a function f:(X,7z,1) —(Y,o) is almostb— 1| -continuous, then
for each point X € X and each filter base A in X b—1I - converging to x, the
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filter base f(A) isr— convergentto f(X).

Proof. Let xe X and A be any filter base in X b—1 - converging to x. Since f'is
b— I -continuous, then for any open set Vof (Y,o) containing f(x), there exists
U e BIO(X,x) suchthat f(U)cV . Since A is b—1I - converging to x, there
exists B e A suchthat B —U. This means that f(B) cV and hence the filter
base f(A)is convergent to f(x).

Definition 3.15. A sequence (X,) is saidto be b—1 -convergent to a point x if for
Every b—1 -open set V containing x, there exists an index 7, such that for
nzn,, X, V.

Theorem 3.16. If a function f :(X,7,1) — (Y, o) isalmost b— | -continuous, then for
each point xe X and each net (X,) which is b—I -convergt to x, the net (f (X, )) isr-

convergent to f(x).
Proof. The proof'is similar to that of Theorem 3.14.

Theorem3.17. If an injective function f:(X,z,1) —>(Y,0) isalmost b—1 -
continuous and (Y,0) is r—T ,then (X,7,1)is b—1-T .

Proof. Suppose that Y is r—T . For any distict points x and y in X, there exist regular
opensets Vand W such that f(x) eV , f(y) gV, f(X)gW and f(y)eW . Since

f isalmost b—I -continuous, f (V) and f (W) are b—1 -opensubsets of
(X,7,1)suchthat xe f*(V),ye f*(V), xg f *(W) and y e f *(W). This shows
that (X,7,1) is b—1-T, .

Theorem 3.18. If f:(X,7,1) > (Y,0) is a almost b—1I -continuous injective
function and (Y,o) is r—T, ,then (X, 7)is b—1-T,.

Proof. For any pair of distinct points Xand Yy in X, there exist disjoint regular open
setsUand VinY such that f(X)eU and f(y)eV .Since f isalmostb—1 -
continuous, f *(U)and f (V) are b—1 —open sets in X containing X and y,
respectively. Therefore, f TU) N V)= .because U NV = . This shows that
(X,z,1) is b—1-T,.
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Theorem 3.19. If f:(X,7,1) —(Y,o) isa almost continuous function and
g: (X,z7,1)>(Y,o0) isalmost b—I -continuous functionand Yisa r—T, —
space, then the set E={x e X : f(X) =g(X)}is b—1 -closed setin (X,7,1).

Proof. If Xxe X \E, then it follows that f(X) = g(X). Since Y is r—T, , there exist
disjoint regular open sets V and W of Y such that f(x) eV g(x) eW . Since f is
almost continuous and g is almost b—1I -continuous ,then f (V) is open and
g~ (W) is b—1-openin X with xe f*(V)and xe g~ (W).
PutA=f"'(V)ng'W). By Lemma3.10,Ais b—1I -openin X. Therefore,

f(A)Ng(A)=C and it follows that X ¢ bl C1(E). This shows that E is b— I -closed
in X.

Definition 3.20 Afunction f:(X,z,1) —>(Y,0) issaid to be faintly b— I -continuous
if foreach xe X and each @— openset V of Y containing f (X) ,there exists
UeBIO(X,X) suchthat f(U)cV.

Theorem 3.21. A function f:(X,z,1) > (Y,o) is faintly b— 1| -continuous if and only if
for every @ — closed set Vof Y (V) e BIC(X).

Theorem 3.22. The implications (1)=(2) = (3) = (4) = (5) hold for the following
properties of a function f:(X,z,1) —>(Y,0) :

(1) fis b—1-continuous.

(2) f7(CL(B)) is b—1I-closed in X for every subsets B of .

(3) f isalmost b—1I -continuous.

(4) f isweakly b—1-continuous.

(5) f isfaintly b—1 -continuous.
If, in addition, Y is regular, then the five properties are equivalent of one another.

Proof. (1) =(2) : Since C1,(B) isclosedin for every subset B of Y, by
Theorem 3.6, f *(C1,(B)) is b—1I-closedinX.

(2) = (3):Forany subset Bof Y, f™*(C1,(B))is b—I-closedin X and hence
we have bl C1( f™(B)) < bl Cl f*(CL,(B)) = f *(C1,(B)) . It follows from
Theorem 3.6 that f isalmost b—1I -continuous.

(3) = (4) :This is obvious.
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(4)=(5) : LetF beany &—closedsetofY. It follows from 3.21 that

bl C1 (f *(F)) < f*(CL,(F)) = f *(F) .Therefore, f *(F) is b—1 -closedin
X and hence f isfaintly b—1 -continuous.

Suppose that Y is regular. We prove that (5) = (1) .Let V be any open setof Y.
Since Y isregular, V is #—openin Y. By the faint b— continuityof f , f "is
b—1-openin X. Therefore, f is b—1I -continuous.

Definition3.23. Afunction f:(X,z,1) = (Y,0) issaid to be b—1 -preopenif
f(U) e PO(Y) forevery b—1I -openset U of X.

Theorem 3.24. If a function f:(X,z,1) = (Y,o) is b— I -preopen and weakly b—1 -
continuous, then f is almost b— | -continuous.

Proof. Let X € X and let V be an openset of Y containing f (X). Since f is weakly
b— I -continuous, there exists U € BIO(X, x) suchthat f(U) < C1(V).Since f is
b—1-preopen, f(U) < Int(CI( f(U)))cInt(C1(V));hence f isalmost b—1 -
continuous.

Theorem 3.25. Let f:(X,7,1) > (Y,0) be a function and g: X — Xx Y the graph
function defined by g(x) = (x, (X)) for every xe X . Then g is almost b—1 -

continuous if and only if f is almost b—1 -continuous.

Proof. Let x be any point of X and V any regular openset of Y containing f(X).
Then we have g(x) = (x, f (X)) e Xx V isregular openin X x Y. Since g is almost

b— I -continuous, there exists Ue BIO(X) suchthat g(U) — Xx Y. Therefore, we
obtain f(U) <V ; hence fis almost b— I -continuous. Conversely, let x e X and W
be aregular openset of X x Y containing g(x).There exist a regular openset U, in X
and a regular open set V in Y such that U, xV W . Since f is almostb—1 -
continuous, there exist U, € BIO(X, X) suchthat f(U,) cV.Put U =U, NU, then
we obtain X eU e BIO(X, x) and g(U) < UxV W . This shows that g is almost
b—I -continuous.

Theorem 3.26. Let f:(X,z,1) > (Y,o,1) andg: (Y,o,1)— (z,77) be functions.
Then the compositiongo f:(X,z,1) — (z,7) isalmost b—I —continuous if f and
g satisfy one of the following conditions:
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(1) fisalmost b—1 - continuous and g is R—map.

(2) fis b—1-irresolute and g is almost b— I - continuous

(3) fis b—1- continuous and g is almost continuous.
Proof. Clear.

Definition 3. 27. Atopological space (X, ) is said to be:

(1) almost regular [17] if for any regular closed set F of X and any point
x e X \ F there exist disjoint open sets U of V such that xeU and
FcVv.

(2) Semi-regular if for any open set U of X suchthat xeU there exists a
regular open set V of Xsuchthat xeV cU

Theorem 3.28 . If f:(X,z,0)—(Y,o)isaweakly b—/ - continuous function and
Y is almost regular, then f is almost then b—7 - continuous .

Proof . Let xe X and let V be any open set of Y containing f(x). By the almost
regularity of Y, there exists aregular open set G of Y such that
f (x) € G = CL(G) < Int(CI(V)) [[17], Theorem2.2]. Since f is weakly b-7 - continuous,

there exists U e BIO(X,x) such that f(U)cCI(G) < Int(CI(V)). Therefore , fis
almost b—/ - continuous.

Theorem 3.29. If f:(X,z,1)—(Y,o) isanalmost. If b—7 - continuous function
and Y is semi-regular, then f is b—7 - continuous.

Proof . Let xe X and let V be any open set of Y containing f(x). By the semi-
regularity of Y, there exists aregular open set G of Y suchthat f(x)eGcV .

Since f is almost b—7 - continuous, there exists U e BIO(X,x) such that
f(U) < Int(CI(G)) =G < VVand hence fis b-/ - continuous.

Definition 3.30.: A b—/ - frontier of asubset Aof f:(X,r,2) denoted by
bl Fr(A), is defined be bl CI(A) bl CI(X \ A).

Theorem 3.31. The set of all points x e X in which a function f:(X,z,7)—(Y,0) IS
not almostb -/ - continuous is identical with the union of b—7 -frontier of the inverse
images of regular open sets containing f(x).

Proof. Suppose that f is not almost b—7 -continuous at xe X. Then there exists a
regular open set V of Y containing f(x) such that U~ (X\ f71(V))=@for every

U e BIO(X, x). Therefore, we have x e bl C1(X \ f (V)) = X \bl Int(f (V)) and
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xe f (V). Thus, we obtain xe bl Fr( f *(U)). Conversely, suppose that f is almost
b-7 - continuous at xe X and let V be a regular open set of Y containing f(x).
Then there exists UeBIO(X,X) such that U< f(v).That is. X bl Int(f *(V))

Therefore, x e X \bIFr(f (V).

Theorem 3.32. If g:(X,1,I)—>(Y,o) is almost b—7 - continuous and S is & -closed
set of XxY, then [, (SnG(g))is b-I-closed in X, Where P, represents the

projection of X xY onto X and G(g) denotes the graph of g.

Proof. LetSbeany &—closedsetof X xY and x € bIC1(, (SNG(g)). LetU be
any open set of X containing x and V any open set of Y containing g(x). Since g is
almost b— 1 —continuous, we have x e g™*(V) < bl Int(g*(Int(C1(V)))) and

U nbl Int(g *(IntC1(V))))) € BIO(X, X) . Since x e bICL(, (SNG(g)),U Nbl Int

(g7 (IntC1(V)))) N o, (S MG(g)) contains some point u of X. This implies that (u,
g(u)) € S and g(u) € Int (C1(V)). Thus, We have & = (UxInt(CL(V)) n S cInt
(CHU xV))NS and hence (x,9(x)) € C1,(S).Since S is §—closed,(x,g(x))

€ (, (SNG(g))and xe, (SNG(9)).Then (, (SNG()) is b—I _closed.

Corollary 3.33.If f :(X, 5 1) =>(Y, 0 hasa &—closedgraphandg: (X,z,1)
—(Y,o) is almost b— 1 —continuous,then the set {xe X : f(X)=g(X)}isb—1 -
closedin X.

Proof. Since G(f) is 5—closed and , (G(f) "G(g)) ={xe X:f(x)=g(x)} it
follows from theorem 3.32 that {x € X: f (x) = g(x)}is b—1I -closedinX.

Theorem 3.34. If for each pair of distinct X, and X, in an ideal topological space
(X,z,1)there exists a function f of X into a Hausdorff space Y such that
f(x)=f(x,), f isweakly b—I—continuousand f is almost b—1 —continuous at
X, then Xis b—1-T,.

Proof. Since Y is Hausdorff, if for each pair of distinct point x, and X, there exist
disjointopensets V, and V, of Y containing f(x)and f(x,) respectively;hence
C1(V,) n Int(CLV,)) =< .Since f isweakly b—I —continuous at X, ,there
exists U; € BIO(X,x)suchthat f(U,) < C1(V,). Since f isalmostb—1 -
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continuous at X, ,thereexists U, € BIO(X,x,) suchthat f(U,) < Int(CL(V,)).
Therefore ,We obtain U, "U, =& . This shows that X is b—1-T,.
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