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Abstract:

General topology is important in many areas mainly in topological space which is used in
data mining, computer-aided design, computational topology for geometric design and molecular design
and quantum physics, etc... The concepts of somewhat b-continuous functions and somewhat b-
open functions in topological spaces are introduced. Also given the relationships of these functions
with other classes of function and given some examples. This paper deals with rubber sheet geometry
and its applications.

Introduction:

“Topology” is an important branch of pure mathematics, sometimes referred to as “Rubber
Sheet Geometry”. The word topology comes from the Greek word ‘Topo’ means surface and ‘Logy’ means
study (or) discover. Topology thus literally means the study of surface. The term “Topology” was
introduced by Johann Benedict Listing in 1847. In 1930, James Waddell Alexander II and Hassler
Whitney first expressed the idea that a surface is a topological space that is locally like a Euclidean
plane. The area of topology dealing with abstract objects is referred to as General topology (or) point - set
topology. General topology assumed its present form around 1940. It deals with the basic set — theoretic
definitions used in topology. It is the foundation of most other branches of topology, including
Algebraic topology, Geometric topology and Differential topology. Topological ideas are present in
almost all areas of today’s mathematics. One of the most basic structural concepts in topology is
“Topological Space”. It may be defined as a set of points, along with a set of neighbourhoods for
each points. This paper is to discuss about the concept of b-functions in topological space and
analyze some theorems and definitions based on topological spaces.

Preliminaries:
Definition:
A topology on a set X is a collection of t of subset ofX having the following properties
e & and Xareint
e The union of elements of any sub collection of 7 isin t
e The intersection of the elements of any finite sub collection ofris in 7 .
A set X for which topologyt has been specified is called Topological space.
Example:

Let X={a,b,c} then this set has 23 elements then t ={{},{a},{b},{c},{a,b},{b,c},{a,c},{a,b,c}}. To verify that

T is a topology on X or not.
Proof:

To prove that: 7 is a topology on X or not.
Axiom:

® and X are int .

Axiom:
e dUfal={aler
o dU{bl={blET
o dU{c ={ceT
e dUX=XET
Axiom:
N{a}={d}er
Nn{p} ={d}eT
NX={der
Nni{ab}={dler
All the three axioms are satisfied.
Hence, tis a topology.
Definition:
If X is a topological space with topologyr we say that a subset U of X is anopen set of X if U et .

LS

Note:
A topological space is a set X together with collection of subsets of X is called open set such that
e @ and X are both open
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e The arbitary union of open sets are open
e The intersection of open sets are open.
Definition:
A subset of a topological space X is said to be closed if the set X-A is open.
Definition:
Let X be a topological space and A be a subset of X. The interior of A is defined as the union of all
open sets are contained in A. i.e) Int (A) = union of all open sets contained in A.

Example:
Let X = {a,b,c}
A={a}
7 = {X,®,{a},{b},{a,b}}
¢ = {X,®,{b,c},{c,a},{c}}
Int (A) =D U {a}
i.e) Int (A) = {a}
Definition:

Let X be a topological space and A be a subset of X. The closure of Ais defined as the intersection
of all closed sets containing A. i.e) cl(A) = Intersection of all closed sets containing A .

Example:
Let X = {a,b,c}
A={a}
7= {X,®,{a},{c},{a,c}}
g = {)(,CD,{b,C},{a,b},{b}}
cl (A) =X n {a,b}
i.e) cl (A) = {a,b}
Definition:

If X is a set, a basis for the topology on X is a collection# of subsets of X (called basis elements)
such that
e For each x € X, there is atleast one basis element B containing x
i.e) x € X such that x € B
e If x belongs to the intersection of two basis elements B; and B, , there is a basis element B3
containing x such that Bz c Bin B;
i.e) x € Bsc Bin By
Definition:

Let X be a topological space with topologyt . If Y is a subset of X, the collection 7y, ={YNnU /UE€
7}is a topology on Y called the subspace topology .

Definition:

If A is a subset of the topological space X and if x is a point of X, then x is a limit point of A if every
neighbourhood of x intersects A in some point other than x itself. It is also called as “cluster point” or
“point of accumulation”

Definition:

Let X and Y be topological spaces. A function f: X->Y is said to be continuous if for each open
subset V of Y, the set f -! (V) is an open subset of X.

Definition:

Let X and Y be topological spaces. Let f: X -Y be a bijection and the inverse functionisaf-1: Y-
X are continuous, then f is called a homeomorphism.

Example:
The function f: R — R given by f(x)=3x+1 is a homeomorphism. If wedefine g: R - R by the equation
1

gy) = 3(v-1) -

1 1
Then, f(g(y)) = fG0-1) =3 G-1) +1=y-1+ 1=y
g (f(x)) = g (3x+1)= < (3x+1- 1) = x
Here, f (g(y)) = y and g (f(x)) = x , for all real numbers x and y .
Therefore, fis bijective and g =f-1.

Definition:

A subset ‘A’ of a space X is said to be semi-open if A C cl (int (A)).
Example:

Let X = {a,b,c}

T = {X,D,{aj,{c},{a,clf
7= (X, @,{b,c},{a, b}, by
LetA=X
Int (A) =X
cl (int (A)) =cl (X) =X
Therefore, A C cl (int (A))
= X is semi-open.
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Let X =&
Int (A) =&
cl (int(A)) =cl (P) =D
Therefore, A C cl (int (A))
= &is semi-open .
Let A = {a}
Int (A) = {a}
cl (int(A)) = cl ({a}) = {a,b}
Therefore, A C cl (int (A))
= {a} is semi-open .
Let A = {b}
Int (A)= @
Cl (int (A)) =cl (P) = D
Therefore, A C cl (int (A))
= {b} is not semi-open .
Let A = {c}
Int (A) = {c}
cl (int (A)) = cl ({c}) = {b,c}
Therefore, A € cl (int (A))
= {c} is semi-open .
Let A = {a,b}
Int (A) = {a}
cl (int (A)) =cl ({a}) = {a,b}
Therefore, A € cl (int (A))
= {a, b} is semi-ope .
Let A = {a,c}
Int (A) = {a,c}
cl (int (A)) =cl ({a,c}) =X
Therefore, A € cl (int (A))
= {a,c} is semi-open .
Let A = {b,c}
Int (A) = {c}
cl (int (A)) = cl ({c}) = {b,c}
Therefore, A C cl (int (A))
= {b, c} is semi-open .
Hence, the collection of semi-open sets
=>{X,®,{a},{c},{a,b},{a,c},{b,c}} .

Definition:
The complement of a semi-open set is said to be semi-closed set.
Example:
Let X = {a,b,c}
T = {X, d,{a},{c},{a,cff ¢={X, ®,{b,c},{a,b},{b}}

The collection of semi-open sets of = X = {X,® {a},{c},{a,b},{a,c},{b,c}}
The collection of semi-closed sets of = X = {X,®,{b,c},{a,b},{c},{b},{a}} .

Note:
Sint (A) = Semi interior of A = Union of all semi-open sets contained in A.
Example:
Let X = {a,b,c}
T = {X,d,{a},{c}{a,cl} &= X, ,{b,c},{a, b}, {bj}
The collection of semi-open sets of = X = {X,® {a},{c},{a,b},{a,c},{b,c}}
Let A = {a,b}
Sint (A) = Sint ({a,b}) = {a,b}
Note:

Scl (A) = Semi closure of A = Intersection of all semi-closed sets containing A .
Example:
Let X = {a,b,c}
7= {X,®,{a},{c},{a,cl} ¢ =X, ®,{b,c},{a,b},{b}}
The collection of semi-closed sets of = X = {X,®,{b,c},{a,b},{c},{b},{a}} .
Let A = {b}
Scl (A) = Scl ({b}) = {b}.
Result:
Every open set is semi-open
Proof:
Let A be open, then, A = int (A)
=>cl(A)=cl(int (A) .covrerenneneen (1)
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Since, AS cl (A) .ceeoevvnrnnnns (2)
Ac cl (A) =cl (int (A)) [from (1) and (2)]
= A ccl (int (A))
= A is semi-open
Hence, every open set is semi-open.

Remark:

A semi-open set is need not be an open set.
Example:

Let X = {a,b,c}

T = {X,®,{a},{c},{a,c}} ¢ = {X, ,{b,c},{a,b},{bl}

The collection of semi-open sets of = X = {X,®d,{a},{c},{a,b},{a,c},{b,c}}
Since, {a,b} is semi-open but not open .
Definition:
There exist a continuous function defined on [0, 1] which maps the interval onto a two dimensional
region in the plane. Such a function is called a peano-curve (or) space-filling curve.
Definition:
A topological space X is said to be a hausdroff space if for each pair x;, X2 of distinct points of X
there exists neighbourhood ul and u; of x; and x; respectively that are disjoint.
Definition:
A subset ‘A’ of a space X is said to be dense in X if A = X.
Example:
Let X ={1, 2, 3, 4}
T=1{®, X, {1, 2}, {3, 43}
Let A= {2, 3}
D(A)={1,4}
~» Denseis A =X
i) A=AUD (A)={2,3}U{l,4=1{1,2,3,4 =X
Therefore,A = X
Definition:
A metric on a set X is a function d: X x Y — R having the following properties
e d(x,y) =0 for all x,y € X ; equality holds iff x =y
e d(ixy =d(y,x forall x,y€eX
e dixy +d(y,z) = d(x,z)forall x,yeX
[Triangle Inequality]
Definition:
A function f: X -Y is said to be somewhat semi continuous if for U € gand f-! (U) # & there exist a
semi open set Vin X such that V+®d and V € f-1(U).
Definition:
A function f : X >Y is said to be somewhat semi open function provided that for Ue rand U # &
there exists a semi open set Vin Y such that V& and V c f(U).
Definition:
Let f: A - X x Y be given the equation f (a) = (fi (a), f2 (a)). Then f is continuous iff the functions f; :
A - X and f; : A—> Y are continuous and the maps fiand frare called the co-ordinate functions of f.
Definition:
If # is the collection of all open intervals in the real line (a, b) = {x / a < x < b} . Here the topology
generated by Ris called the standard topology on the real line. It is denoted by .
Definition:

A function f from the metric space (X, dy to the metric space (Y, dy) is said to be
uniformly continuous. If given &> 0, there is a 6> 0 such that for every pair of points xo, X1 of X,
dx(x0,x1) <6 = dy(f(x0),f(x1)) <e.

Definition:

If A and B are two subsets of the topological space X and if there is a continuous
function f: X = [0,1] such that f(A) = {0} and {(B) = {1} it is called as completely regular.
Definition:

Let # be the collection of all half open intervals of the form [a,b) = {x /a <x < b} this
topology is called the lower limit topology on “Rand it is denoted by .
Definition:

A connected space is a topological space that can be represented as the union of two (or)
more disjoint non-empty open subsets.
Definition:

Let X and Y be topological spaces. The Product topology on X xY is the topology having as
basis collection B of all sets of the form U xV, where U is an open subset of X and V is an
open subset of Y. Itis also called as “Tychonoff topology”.
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Definition:

Let II; : XxY - X be defined by the equation II; (X,Y)=x and let [Io: XxY —>Y be defined
by the equation II7(X,Y) =y. The maps [I; and Il are called the projections of X xY onto its
first and second factors respectively.

Somewhat b - Continuous Functions:
Definition:

Let (X,7) and (Y,0) be any two topological spaces .A function f : X = Y is said to be somewhat b-
continuous function if for every U € 0 and f -1 (U)# @ there exists a b-open set V in X such thatV # ® and
vecf-1(U).

Example:
Let X = {a,b,c}
T = {X, ®,{a},{c}.{a,cif
¢ = {X, D,{b,c},{a,b},{b}}

LetY ={1,2,3}

o ={Y, ®,{1},{3},{1,3}}

¢ ={Y, 9,{2,3},{1,2},{2}}

The collection of b-open sets = {X, ®,{a},{c},{a,c},{a,b},{b,c}}

Consider a function f : (X, ) = (Y, 0) be defined by = f (a) =1,f (b) = 2,f (¢) =3 .

Let U={l} ecandf-! (U)={a+>d

Then there exists a b-open set V ={a} # ® € X such that V c f-1 (U)

LetU=3}€ecand f-! (U)={c} = D.

Then there exists a b-open set V ={c} # ® € X such that Vc f-1 (U)

Let U={1,8} €oc and f-! (U)={a,c} #d.

Then there exists a b-open set V ={a,c} # ® € X such that V cf-! (U).

= fis somewhat b-continuous function .

Hence, f is somewhat b-continuous function.

Hence the proof
Theorem:

Every somewhat semi-continuous function is somewhat b-continuous function.

Proof:
Consider a function f: X—Y
Let f be somewhat semi-continuous function
To Prove: f is somewhat b-continuous function
Let U be anyopen set in Y such that f -1 (U) # @ . Since f is somewhat semi-continuous function, there
exists a semi-open set V in X such that V = ®and V c -1 (U)
Since every semi-open set is b-open, there exists a b-open set V such that V+®d and V c f-! (U)
Thus for U € & and f -1 (U) # & there exists a b-open set Vin X such that V#® and V c f-! (U)
= f is somewhat b-continuous function. Hence proved.
Theorem:

Let f: (X,7) —» (Y,o) and g: (Y, o) = (Z,7) be any two functions. If f is somewhat b-continuous
function and g is continuous function, then g ¢ f is somewhat b-continuous function.
Proof:

Let f: (X,7) = (Y,o) be somewhat b-continuous function and g: (Y, ) = (Z,7) be continuous
function
To Prove: g 0o f is somewhat b-continuous function
i.e)go f: (X,7) = (Z,7) is somewhat b-continuous function
Let U € » . suppose that g -1 (U) # &,

Since U €  and g is continuous function g -1 (U) € &
Suppose that (g o f) -1 (U)=f-1 (g1 (U)#= D
Then by hypothesis, f is somewhat b-continuous function , then there exists a
b-openset Vin X such that V+® and Vcf-1(g-1 (U))
But f-1 (g1 (U)) = (go )1 (U)
ie)Vef-t(g-t(U)
Ve(goH1(U) sVe(gon ()
Therefore g 0 fis somewhat b-continuous function. Hence proved.
Definition:
Let M be a subset of a topological space (X,z) .Then M is said to be b-dense in X if there is no proper
b-closed set C in X such that M cC c X.
Example:
Let X = {a,b,c}
z = {X,®,{aj,{c},{a,cj}
3= (X,®,{a,b},b,c},b}}

The collection of b-closed sets

= {X,®,{b,c},{a,b},{c},{b},{a}}

Let M = {a}
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There exist a proper b-closed sets C = {a,b} in X such that M cC c X .
= {a} is not b-dense in X .
Let M = {b}
There exist a proper b-closed sets C = {b,c} in X such that M cC c X .
= {b} is not b-dense in X .
Let M = {c¢}
There exist a proper b-closed sets C = {c} in X such that M cC c X .
= {c} is not b-dense in X .
Let M = {a,b}
There exist a proper b-closed sets C = {a,b} in X such that M cC c X .
= {a,b} is not b-dense in X .
Let M = {b,c}
There exist a proper b-closed sets C = {b,c} in X such that M cC c X .
= {b,c} is not b-dense in X .
Let M = {a,c}
There exist a no proper b-closed sets C in X such that M cC c X
= {a,c} is b-dense in X .
~ The collection of b-open sets = {X,®,{a,c}} .
Theorem:
Let f: (X,7) = (Y,o) be a function .Then the following are
e fis somewhat b-continuous function
e If Cis a closed subset of Y such that f -1 (C)# X ,then there is a proper b-closed subset D of X such
that
Do f-1(C).
e If M is a b-dense subset of X then f (M) is a dense subset of Y.
Proof:
To Prove: 1) - 2)
Assume that f is somewhat b-continuous
To Prove: If C is a closed subset of Y such that f -1 (C) # X, then there is a properb-closed subset
D of X such that D o f-! (C)
Let C be a closed subset of Y such that f -1 (C) # X. Then Y — C is an open set in Y such that
f1(Y-C)=f1(Y)-f1(C)=X-f1(C)#
By hypothesis, Since f is somewhat b-continuous then there exists a b-open set V in X such that V+ &
andVcfl(Y-C)=X-f-1(C) =>X-Vof-1(C)
[~ Since Vis open in X = X - Vis closed in X |
Let X-V=Disab-closedsetinX=D>f-1(C) .
There is a proper b-closed subset D of X such that D o f-! (C)
This proves 2).
To Prove: 2) - 3)
Let M be a b-dense set in X
To prove that: f (M) is dense in Y
Suppose we assume that f (M) is not dense in Y then there exists a proper closed set C in Y such that f (M)
cCcyY
Mcfl1(C)cfl(Y)=X=f1(C)#X
By 2), there exist a proper b-closed set D of X such that f-1 (C) c D
>Mcfl1(CjcDcX=>Mcf-1(C)cX= M isnot b-dense in X
Which is a contradiction. Therefore, M is b-dense in X = f (M) is dense in Y .
To Prove: 3) — 2)
Suppose that 2) is not true , this means there exists a closed set C in Y such that f - (C) # X, then there
is no proper b-closed set D in X such that f-! (C) € D
i.e) there is no proper b-closed set D in X such that
f-1(C)cDcX.=f1(C)is b-dense in X
By 3),f(f-1(C))=CisdenseinY
Which is a contradiction, because C is closed in Y. Hence 2) is true.
To Prove: 2) — 1)
i.e) To prove: f is somewhat b-continuous
LetU ecandf-1 (U)#®,thenY-UisclosedinY .
f1Y-U)=£f1(Y)-f1U)=X-f1(U) =&
By hypothesis of 2), there exists a proper b-closed set D such that D > f-1 (Y - U)
=>D>X- f1({U)=>X-Dcf-1(U)
Since D is b-closed set
= X — D is b-open.
There exists a b-open X — D in X such that X -D c f-1 (U)
~ f is somewhat b-continuous function. Hence, 1) proves. Hence Proved.
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Theorem:

Let (X,7) and (Y,o) be any two topological spaces X = A U B where A and B are open subsets of X
and f: (X,7) = (Y, o) be a function such that f/A and f/B are somewhat b-continuous functions, then f is
somewhat b-continuous function.

Proof:

To Prove: f is somewhat b-continuous function
Let U be any open set in (Y, o) such that f -1 (U) # & then (f/A) -1 (U) # d(or)(f/B) -1 (U) # ® (or) both (f/A) !
(U) # @ and (f/B) -1 (U) # ®.

Case (i): Suppose (f/A) -1 (U) = &

Since f/A is somewhat b-continuous. Therefore there exist a b-open set V in A such that

V#®and V c (f/A) -1 (U)

i.e) Vcf-l(U)

Since V is b-open in A and A is open in X. =V is b-open in X.

Therefore, there exist a b-open set V in X such that V+® and V c f-1 (U).

Thus, f is somewhat b-continuous function.

Case (ii): Suppose (f/B) -1 (U) = ®

Since f/B is somewhat b-continuous

Therefore there exist a b-open set V in B such that V# ® and V c (f/B) -1 (U)
ie)vVcf-l(U)

Since V is b-open in B and B is open in X =V is b-open in X.

Therefore, there exist a b-open set V in X such that V #® andV c f -1 (U). Thus, f is somewhat b-

continuous function.

Case (iii): Suppose (f/A) -1 (U) # ® and (f/B) -1 (U) = ®

From case (i) and case (ii), = f is somewhat b-continuous function

Hence by above 3 cases = fis somewhat b-continuous function.

Definition:

A topological space X is said to be b-separable if there exists a countable subset B of X which is b-
dense in X.

Theorem:

If f is somewhat b-continuous function from X onto Y and if X is b-separable then Y is separable.
Proof:

Let f: X - Y be somewhat b-continuous function
Since X is b-separable
Then by definition of b-separable, “There exists a countable subset B of X which is b-dense in X”

Since f: X - Y be somewhat b-continuous function and B is a b-dense subset of X

Then f(B) is dense in Y, Since B is countable and the image of a countable set is countable = f (B) is
countable

= f (B) is countable which is dense in Y .

Therefore, Y is separable. Hence f is somewhat b-continuous function from X onto Y and if X is b-
separable then Y is separable . Hence proved.

Somewhat b - Open Functions:

Definition:

A function f : (X, 1) = (Y, 0) is said to be somewhat b-open function provided that for U € Tt and U
# @ , there exists a b-open set Vin Y such that V+® and VC f (U).

Example:

Let X = {a,b,c}

7 = {X, d,{aj,{c},{a,cl}

¢ ={X, @,{b,c},{a,b},{b}}
LetY ={1,2,3}
o = 1Y, ®,{1},{3},{1,3}

¢ ={Y, ®,{2,3},{1,2},{2}}

We know that, The collection of b-open sets

= {X, @,{a},{c},{a,c},{a,b},{b,c}}

The collection of b-open sets in

=Y = {Y,®,{1},{3},{1,3},{1,2},{2,3}}

A function f : (X, 7) - (Y, o) be defined by

fa=1,f()=2,f(c)=3.

LetU={a}ez and U #®

V={lleY

Then, V = {1} = (a) = { (U)

=>Vcf(@U)

LetU={cter andU = ®

V={3leyY

Then, V= {3} =1f(¢) = f (U)

=>Vcf()
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LetU={a,c;ez and U+ &
V={1,3teY
Then, V ={1,3} =f (a,c) = f (U)
=>Vcf)
~ fis somewhat b-open function.
Theorem:
Every somewhat semi-open function is somewhat b-open function.
Proof:
Let f: (X, 7) = (Y, o) be a somewhat semi-open function
To prove: f is somewhat b-open function
LetUez and U #
Since f is somewhat semi-open function, there exists a semi-open set V in Y such that V+® and Vcf
(U). Since every semi-open set is b-open. Therefore , there exists a b-open set V in Y such that V
#®d and V cf (U) = fis somewhat b-open function. Hence proved .
Theorem:
If f:(X,7)—-(Y,o) is an open map and g : (Y, o) = (Z, 77) is somewhat b-open map then g o f: (X,
) - (Z, 7) is somewhat b-open map
Proof:
Letf: (X,7) = (Y,o) is an open map and g: (Y, ) = (Z, 7) is somewhat b-open map
To Prove: g o f: (X, 7) = (Z, ) is somewhat b-open map
Let U € 7 , suppose thatU # @, Since f is an open map, f (U) is open and f (U) # &. Thus, f (U) € & and f
(U) # &. Since, g is somewhat b-open map and f (U) € o such that f (U) # &, there exists a b-open set V
€ ysuchthatVcg(f(U)=Vc(ge {) (U)
Hence, g o fis somewhat b-open function. Hence proved.
Theorem:
Iff: (X, 7) - (Y, o) is a one-one and onto mapping, then the following conditions are equivalent
e fis somewhat b-open map
e If Cis a closed subset of X such that f (C) # Y, then there is a b-closed subset D of Y such that D #
Y and D o f (U).
Proof:
Let f: (X, 7) = (Y, o) is a one-one and onto mapping
To prove: i) — ii)
Let C be any closed subset of X such that f(C) #Y
Then, X-C is open in X and X-C # ®.
Since fis somewhat b-open, then there exists a b-open set
V#®inYsuchthat Vcf(X-C)>Vcf(U-f(C)>VcY-f(C)=>Y-VDf(C)
PutD=Y -V, since Vis b-openin Y = Y - Vis b-closed in Y = D is b-closed in Y
We claim that, D # Y
Suppose D=Y =D=Y-V.Then,V+®
Which is a contradiction
~D=#Y
Thus if C is a closed subset of X such that f (C) # Y, there is a b-closed subset D of Y such that D # Y and
D> f(C)
To prove: ii) — i)
Let U be an non-empty open set in X such that U # &
Put C = X - C, Then C is a closed subset of X
fX-U)=fX)-f(U)=Y-fU)=f(C)=f(C) =P
By ii), there is a b—closed subset D of Y such that
D#Yandf(C) cD
PutvV=Y-D
Since D is b-closedin Y = Y- D is b-openin Y
Vis b-openin Y and V # &
Sincef(C)cD=>Y-DcY-f(C)=>VcfX)-f(C)cf(X-C)cft()
=V c f(U)
Thus for U € 7 and U # &, there is a b-open set Vin Y and V # & such that V c f (U) .
= f is somewhat b-open map. Hence Proved.
Theorem:
Let (X, 7) and (Y, o) be any two topological space and X = A U B where A and B are open subsets of
X and f: (X, 7) = (Y, o) be a function such that f /A and f /B are somewhat b-open, then f is also
somewhat b-open function.
Proof:
To prove: f: (X, z) = (Y, o) is somewhat b-open function
Let U be any open subset of (X, ) such that U # ®. Since X = AU B, either UNA #® (or) Un B # ®(or)
bothUNA#®dand UNB # &
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Since U is open in (X,7) =U is open in both (A, 7 /A) and (B,r /B)
Case (i): Suppose that U N A # dwhere U N Ais open inz /A
Since f /A is somewhat b-open function, there exists a b-open set V €(Y, ) such that Vc f (Un A) c f (U)
= f is somewhat b-open function.
Case (ii): Suppose that U n B # ®where U N B is open in 7 /B
Since f /B is somewhat b-open function, there exists a b-open set V € (Y, g) such that Vc f (Un B) c f (U)
= f is somewhat b-open function.
Case (iii): Suppose that both UN A #dand UNn B #®
Then obviously, f is somewhat b-open function. From the case i) and case ii),
Thus, f is somewhat b-open function. Hence Proved.
Conclusion:

In this paper, the concepts of Somewhat b-continuous functions and Somewhat b-open
functions in topological spaces are introduced. Also given the relationships of these functions with
other classes of function and given some examples. General topology is important in many areas
mainly in topological space which is used in data mining, computer-aided design, computational
topology for geometric design and molecular design and quantum physics, etc... Therefore, all
functions defined in this projects will have many possibilities of applications by using topological
spaces. Thus open, closed, semi-open, semi-closed sets are introduced and related examples and
theorems are also studied.
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