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1. INTRODUCTION

Tong [14]introduced the concept of t-set and B-set in topological space.Indira,Rekha[6]
introduced**b-open sets,t*-set,B*-set in topological space.Indira,Rekha[7,11,12]introduced *b-t-
set,*b-t*-set,*b-B-set,*b-B*-set,*b-preopen,*b-semiopen set, g-*b-closed, s-*b-generalized
closed,b**-preopen, b**-semi open, b**-t-set, b**-t*-set, b**-B-set, b**-B*-set, g-b**-closed,
s-b**-generalized closed, **b-preopen, **b-semi open, **b-t-set, **b-t*-set, **b-B-set, **b-B*-
set, **b-closed, g-**b-closed, s-**b-generalized closed sets in topological spaces.In this paper,
we introduce the notion ofb**-t-continuous, b**-t*-continuous, b**-B-continuous, b**-B*-
continuous,contra b**-continuous, contra g-b**-continuous, contra s-b**-continuous functions,
**p-t-continuous, **b-t*-continuous, **b-B-continuous, **b-B*-continuous,contra **b-
continuous, contra g-**b-continuous, contra s-**b-continuous functions. All through this paper
(X,7)and (Y,o)stand for topological spaces with no separation axioms assumed, unless

otherwise stated. Let Ac X ,the closure of Aand the interior of Awill be denoted by CI(A) and
Int(A), respectively. Ais regular open if A= Int(CI(A))and Ais regular closed if its complement
is regular open; equivalently Ais regular closed if A= Cl(Int(A)).

2. PRELIMINARIES
2.1 Definition A subset A of a space X is said to be:
1. Semi-open [9] if A< ClI(Int(A))
2. Preopen[10] if A< Int(CI(A))
3. b-open[1] if Ac CI(Int(A)) v Int(CI(A))
4. *b-open[6] if A< CI(Int(A)) N Int(CI(A))
5. b**-open[3] if A< Int(CI(Int(A)))wCl(Int(CI(A)))
6. **b-open[6] if A< Int(ClI(Int(A)))NClI(Int(CI(A)))
2.2 Definition[7,11,12] A subset A of a space X is said to be:
1. *b-t-set if Int(A) = Int(*bCI(A))
2. *p-t*-set if CI(A) = CI(*bInt(A))
3.*b-B-set if A=U NV ,whereU e randV is a *b-t-set
4.*p-B*-set if A=U NV, where UetandV is a *b-t*-set

5.*b-semiopen if A< CI(*bInt(A))
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6.*b-preopen if Ac Int(*bCI(A))

7.b**-t-set if Int(A) = Int(b**CI(A))

8. b**-t*-set if ClI(A) = Cl(b**Int(A))

9.b**-B-set if A=U NV ,whereU e randV is a b**-t-set
10.b**-B*-set if A=U NV, whereU e randV is a b**-t*-set
11.b**-semiopen if A< Cl(b**Int(A))

12.b**-preopen if A< Int(b**CI(A))

13.**b-t-set if Int(A) = Int(**bCI(A))

14. **p-t*-set if CI(A) =CI(**bInt(A))

15.**p-B-set if A=U nV ,whereU € randV is a **b-t-set

16. **b-B*-set if A=U NV, whereU e rand V is a **b-t*-set
17.**p-semiopen if A< CI(**bInt(A))

18.**b-preopen if A< Int(**bCI(A))

2.3 Definition [3,6,7,11,12]
A subset Aof a space X is said to be:

1.generalized *b-closed set if *bcl(A) cU whenever AcU and U is open.
2.generalized b**-closed set ifb**cl(A) —U whenever AcU and U is open.

3. generalized **b-closed set if **bcl(A) U whenever Ac U and U is open.

4. s-*b-generalized closed if s(*bCI(A)) < U whenever Ac U andU is *b-preopen.

5. s-b**-generalized closed if s(b**Cl(A)) U whenever Ac U andU is b**-preopen.
6. s-**b-generalized closed if s(**bCI(A)) —U whenever Ac U andU is **b-preopen.

7. locally *b-closed if A=U NV, whereU € randV is a *b-closed set.
8. locally b**-closed if A=U nV , whereU e randV is a b**-closed set.

9. locally **b-closed if A=U nV , whereU e randV is a **b-closed set.
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2.4Definition[8,13]

A function f : X — Y is called *b-pre continuous(resp.*b-semi continuous,*b-t-

continuous,*b-t*- continuous,*b-B-continuous,*b-B*- continuous,contra *b-continuous, contra
g-*b-continuous, contra s-*b-continuous, completely continuous, locally b**-closed continuous,

locally **b-closed continuous)if f (V) is *b-preopen(resp.*b-semiopen,*b-t-set, *b-t*-set, *b-B-
set,*b-B*-set,*b-closed, g-*b-closed,s-*b-generalized closed, regular open, locally b**-closed,
locally **b-closed)in X for each open setV ofY.

3. b**-t-CONTINUOUS AND b**-B-CONTINUOUS

3.1Definition A function f : X —Y is called b**-pre continuous if f (V) is b**-preopen in X
for each openset V of Y .

3.2 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c},{d},{c,d}.{a,c,d},{b,c,d}},Y ={a,b,c},
o ={Y,¢{b}.{c}.{b,c}}.Defineamap f : X >Yby f(a)=a; f(b)=a; f(c)=b; f(d)=c.
Then f is b**-pre continuous.

3.3 DefinitionA function f : X —Y is calledb**-semi continuous if f (V) is b**-semi open in
X for each opensetV of Y .

3.4 ExampleLet X ={a,b,c,d}, r ={X,¢,{c},{d}.{c,d}{a,c,d},{b,c,d}},Y ={a,b,c},
o={Y,p{b}}. Defineamap f : X ->Ybhy f(a)=a; f(b)=a; f(c)=b; f(d)=c.
Then f is b**-semi continuous.

3.5 DefinitionA function f : X — Y is calledb**-t-continuous if f (V) is b**-t-set in X for
each open setV of Y .

3.6 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c}.{d}.{c,d}{a,c,d},{b,c,d}},Y ={a,b,c}
o={Y,¢{a},{c}.{a,c}}. Defineamap f : X ->Yby f(a)=c; f(b)=a; f(c)=b; f(d)=a
Then f is b**-t-continuous.

3.7 DefinitionA function f : X - is calledb**-t*-continuous if f (V) is b**-t*-set in X for
each open set V of Y .

3.8 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c}.{d}.{c,d}.{a,c,d},{b,c,d}},Y ={a,b,c,d}

o ={Y,¢,{a},{b}.{a,b}.{a,b,c},{a,b,d}}.Defineamap f : X —>Y by
f(@=c; f(b)=d; f(c)=a; f(d)=b.Then f is b**-t*-continuous.
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3.9 DefinitionA function f : X —Y is calledb**-B-continuous if f (V) is b**-B-set in X for
each open set V of Y .

3.10 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c},{d},{c,d} {a,c,d}.{b,c,d}}, Y ={a,b,c,d},

o={Y,¢{a,c}}. Define a mapf:X >Ybyf(a)=b; f(b)=c; f(c)=d; f(d)=a.Then f is
b**-B-continuous.

3.11 DefinitionA function f : X —Y is calledo**-B*-continuous if f (V) is b**-B*-set in X
for each open setV of Y .

3.12 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c},{d}.{c,d}.{a,c,d}.{b,c,d}},Y ={a,b,c},
o={Y,p{a}}. Defineamap f : X ->Yby f(a)=c; f(b)=b; f(c)=a; f(d)=b.
Then f is b**-B*-continuous.

3.13 DefinitionA function f : X — Y is called Contra b**-continuous if f (V) is b**-closed in
X for each open set V of Y .

3.14 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c},{d}.{c,d}.{a,c,d}{b,c,d}}
Defineamap f : X > Xby f(a)=d; f(b)=c; f(c)=a; f(d)=Db.
Then f is Contra b**-continuous.

3.15 DefinitionA function f : X — Y is called Contra g-b**-continuous if f (V) is g-b**-
closed in X for each open setV of Y .

3.16 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c},{d}.{c,d},{a,c,d}.{b,c,d}}.
Defineamap f : X - Xby f(a)=d; f(b)=c; f(c)=a; f(d)=b.
Then f is Contra g-b**-continuous.

3.17 DefinitionA function f : X —Yis called Contra s-b**-continuous if f *(V)is s-b**-
generalized closed in X for each openset V of Y .

3.18 ExampleLet X ={a,b,c,d},r ={X, ¢,{c},{d}.{c,d}.{a,c,d}{b,c,d}}.
Defineamap f : X > Xby f(a)=c; f(b)=d; f(c)=a; f(d)=h.
Then f is Contra s-b**-continuous.

3.19 Theorem

Let f : X —>Y be a function. Then f is continuous if and only if it is b**-pre continuous and
b**-B-continuous.
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Proof:Assume that f is continuous.LetV be open inY .Since f is continuous=> f (V) is open
in X [Since open=>b**-preopen and a b**-B-set[11]]= f (V) is b**-preopen and a b**-B-set
in X . = f*(V) isb**-preopen and a b**-B-set in X for each open setV of Y = f is b**-pre
continuous and b**-B-continuous. Assume that f is b**-pre continuous and b**-B- continuous.
LetV be open inY . Since fis b**-pre continuous and b**-B- continuous=> f (V) is b**-
preopen and b**-B-set in X = f (V) is b**-preopen and b**-B-set in X for each open setV

of Y [Since b**-preopen and a b**-B-set = open[11]]= f (V) is open in X for each open
set V of Y = f is continuous.

3.20 Theorem

Let f : X —>Ybe a function. Then f is completely continuous if and only if fis b**-pre
continuous and b**-t-continuous.

Proof:Assume that f is completely continuous. LetV be open inY . Since fis completely
continuous. = f(V)is regular open in X .[Since regular open=>b**-preopen and b**-t-

set[11]]= f (V) isb**-preopen and b**-t-set in X = f is b**-pre continuous and b**-t-
continuous. Assume that f is b**-pre continuous and b**-t-continuous. LetV be open inY

.Since f is b**-pre continuous and b**-t-continuous=> f (V) is b**-preopen and b**-t-set in

X [Since b**-preopen and a b**-t-set = regular open[11]]= f (V) is regular open in X for
each open setV of Y = f is completely continuous.

3.21 Theorem

Let f : X —>Ybe a function. Then fis completely continuous if and only if fis b**-pre
continuous and contra s-b**-continuous.

Proof:Assume that f is completely continuous. LetV be open inY .Since fis completely
continuous. = f (V) is regular open = f *(V) is b**-preopen and s-b**-generalized closed.
[Since regular open=> b**-preopen and s-b**-generalized closed[11]]= f is b**-pre continuous
and contra s-b**-continuous. Assume that f is b**-pre continuous and contra s-b**-continuous.
LetV be open inY . Since fis b**-pre continuous and contra s-b**-continuous=> f (V) is
b**-preopen and s-b**-generalized closed.[Since b**-preopen and s-b**-generalized closed =
regular open11]]=> f (V) is regular open in X for each open setV of Y = f is completely
continuous.

3.22 Theorem

Let f : X —> Y be a function. Then f is contra b**-continuous if and only if it is locally b**-
closed-continuous and contra g -b**-continuous.
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Proof:Assume that, f is contra b**-continuous. LetV be open inY .Since fis contra b**-
continuous=> f (V) is b**-closed in X . [Since b**-closed = ¢-b**-closed and locally b**-

closed[11]]= f (V) is g-b**-closed and locally b**-closed in X = fis contra-g-b**-
continuous and locally b**-closed continuous. Conversely, Assume that f is contra g-b**-
continuous and locally b**-closed continuous. LetV be open inY .Since f is contra-g-b**-

continuous and locally b**-closed continuous=> f (V) is g-b**-closed and locally b**-closed
in X [Since g-b**-closed and locally b**-closed = b**-closed[11]]= f (V) is b**-closed
in X = f (V) is b**-closed in X for each opensetV of Y = f is contra b**-continuous.

4. **p-t-CONTINUOUS AND **b-B-CONTINUOUS

4.1 DefinitionA function f : X —Y is called**b-pre continuous if f (V) is **b-preopen in X
for each opensetV of Y .

4.2 ExampleLet X ={a,b,c,d}, 7 ={X, ¢,{c},{d}.{c,d},{a,c,d},{b,c,d}}.Y ={a,b,c}

o={Y,¢{a}{b}.{a,b}}. Define a mapf:X >Ybyf(a)=c; f(b)=c; f(c)=a; f(d)=Db
Then f is **b-pre continuous.

4.3 DefinitionA function f : X =Y is called**b-semi continuous if f (V) is **b-semi open in
X for each opensetV of Y .

4.4 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c}.{d}.{c,d}.{a,c,d},{b,c,d}},Y ={a,b,c,d}
o={Y,p{c}}. Defineamap f : X >Ybyf(a)=a; f(b)=d; f(c)=b; f(d)=c
Then f is**b-semi continuous.

4.5 Definition A function f : X — Y is called**b-t-continuous if f (V) is **b-t-set in X for
each opensetV of Y .

4.6 ExampleLet X ={a,b,c,d}, z ={X, ¢,{c},{d}.{c,d}.{a,c,d},{b,c,d}},Y ={a,b,c,d}
o={Y,p{b}.{b,c}}. Defineamap f : X ->Ybyf(a)=a; f(b)=Db; f(c)=d; f(d)=c
Then f is**b-t-continuous.

4.7 DefinitionA function f : X —Y is called**b-t*-continuous if f (V) is **b-t*-set in X for
each opensetV of Y .

4.8 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c}.{d}.{c,d},{a,c,d},{b,c,d}},Y ={a,b,c,d}

o ={Y,¢{a},{b}.{a,b}.{a,b,c},{a,b,d}}.Defineamap f: X —>Yby
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f(@)=c; f(b)=d; f(c)=a; f(d)=Db. Then f is**b-t*-continuous.

4.9 DefinitionA function f : X —Y is called**b-B-continuous if f (V) is **b-B-set in X for
each open setV of Y .

4.10 Example Let X ={a,b,c,d}, 7 ={X, ¢,{c}.{d}.{c.d}.{a,c,d},{b,c,d}},Y ={a,b,c,d}
o={Y,9,{b,c}}. Defineamap f : X ->Yby f(a)=b; f(b)=c; f(c)=d; f(d)=a
Then f is**b-B-continuous.

4.11 DefinitionA function f : X —Y is called**b-B*-continuous if f (V) is **b-B*-set in X
for each open setV of Y .

4.12 ExampleLet X ={a,b,c,d}, 7 ={X, ¢,{c}.{d},{c,d}.{a,c,d}{b,c,d}},Y ={a,b,c}
o={Y,p{b}}. Defineamap f : X ->Yby f(a)=c; f(b)=a; f(c)=b; f(d)=Db
Then f is**b-B*-continuous.

4.13 DefinitionA function f : X — Y is called Contra **b-continuous if f (V) is **b-closed in
X for each opensetV of Y .

4.14 ExampleLet X ={a,b,c,d}, 7 ={X, ¢,{c}.{d}.{c,d}.{a,c,d}{b,c,d}} .Define a map
f:X—>Xbyf(a)=d; f(b)=c; f(c)=a; f(d)=Db.Then f is Contra **b-continuous.

4.15 DefinitionA function f : X —Yis called Contra g-**b-continuous if f (V) is g-**b-
closed in X for each opensetV of Y .

4.16 ExampleLet X ={a,b,c,d}, r ={X, ¢,{c},{d}.{c,d}.{a,c,d}{b,c,d}} .Define a map
f:X—>Xbyf(a)=c; f(b)=d; f(c)=a; f(d)=Db.Then f is Contra g-**b-continuous.

4.17 Definition A function f : X —Yis called Contra s-**b-continuous if f*(V)is s-**b-
generalized closed in X for each open setV of Y .

418 ExampleLet X ={a,b,c,d}, r ={X, ¢ {c}.{d}.{c,d},{a,c,d},{b,c,d}}.Define a map
f:X—>Xbyf(@)=c; f(b)=d; f(c)=a; f(d)=Db. Then f is Contra s-**b-continuous.

4.19 Theorem

Let f : X —> Y be a function. Then f is continuous if and only if it is **b-pre continuous and
**p-B-continuous.

Proof:Assume that f is continuous. Let V be open in Y . Since f is continuous.=> f (V) is open
in X .[Since open=>**b-preopen and a **b-B-set[12]].= f (V) is**b-preopen and a **b-B-
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setin X .= f is**b-pre continuous and **b-B-continuous. Assume that f is **b-pre continuous
and **b-B- continuous. LetV be open inY .Since fis **b-pre continuous and **b-B-

continuous. = f (V) is**b-preopen and **b-B-set in X . [Since **b-preopen and a **b-B-set
= open[12]]= f (V) is open in X for each open setV of Y .= f is continuous

4.20 Theorem

Let f : X —>Ybe a function. Then f is completely continuous if and only if fis **b-pre
continuous and **b-t-continuous.

Proof:Assume that f is completely continuous. LetV be open inY . Since fis completely
continuous. = f*(V)is regular open in X . [Since regular open=> **b-preopen and **b-t-
set[12]]. = f (V) is**b-preopen and **b-t-set in X .= f is**b-pre continuous and **b-t-
continuous. Assume that f is **b-pre continuous and **b-t-continuous. LetV be open inY
.Since f is **b-pre continuous and **b-t-continuous. = f (V) is**b-preopen and **b-t-set in

X .[Since **b-preopen and a **b-t-set =>regular open[12]]= f (V) is regular open in X for
each open setV of Y .= f is completely continuous.

4.21 Theorem

Let f : X —>Ybe a function. Then fis completely continuous if and only if fis **b-pre
continuous and contra s-**b-continuous.

Proof:Assume that f is completely continuous. LetV be open inY . Since fis completely

continuous.= f (V) is regular open . = f*(V)is**b-preopen and s-**b-generalized
closed[Since regular open—=**b-preopen and s-**b-generalized closed[12]].= f is**b-pre
continuous and contra s-**b-continuous. Assume that f is **b-pre continuous and contra s-**b-
continuous. LetV be open inY . Since fis **b-pre continuous and contra s-**b-continuous.

= f (V) is**b-preopen and s-**b-generalized closed. [Since **b-preopen and s-**b-

generalized closed= regular open[12]]= f (V) is regular open in X for each open setV of Y
.= f is completely continuous.

4.22 Theorem

Let f : X — Y be a function. Then f is contra **b-continuous if and only if it is locally **b-
closed continuous and contra g -**b-continuous.

Proof:Assume that, f is contra **b-continuous. LetV be open inY . Since f is contra **b-
continuous. = f (V) is**b-closed in X . [Since **b-closed = g -**b-closed and locally **b-

closed[12]]= f (V) is g-**b-closed and locally **b-closed in X .= fis contra-g-**b-
continuous and locally **b-closed continuous. Conversely, Assume that f is contra g-**b-
continuous and locally **b-closed continuous. LetV be open inY . Since f is contra-g-**b-
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continuous and locally **b-closed continuous. = f (V) is g-**b-closed and locally **b-closed
in X .= f (V) is g-**b-closed and locally **b-closed for each open setV of Y .[Since g -**b-
closed and locally **b-closed =>**b-closed[12]]=> f (V) is**b-closed in X

= f is contra **b-continuous.

CONCLUSION
As an extension of this paper, **b-compact and **b-connected sets in topological spaces
can be defined and can obtain theorems based on the above defined concepts.
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