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Abstract:

This paper introduces a new topological
concept of v-semi-connected spaces which
depends on the works ofHamza[6] and
Dorsett[4].This space is stronger than the
semi-connected space, that is every v-semi-
connected space is a semi-connected space
but the converse is not always true as well as
giving the condition that make the converse is
true which is the semi-normality. We prove
thatthis property is a topological property.
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Introduction:

This paper contains two sections, section one
includes the fundamental topological
concepts that we needed in this work.

In section two we give the main results of
this paperwhich is a new a topological
concept, v-semi-connected spaces with
examples and four results. By a proper subset
of a set X we mean that a non-empty A of X
such that A#X.

1. Fundamental Concepts and
Fundamental Theorems.

L.1Definition[7]

A subset S of a topological space X is said to be a
semi-openif and only if Sc cl int(S).

1.2Definition [7]

A subset S of a topological space X is called
a semi-closed if and only if S® is semi-open.

1.3 Definition|[3]

Let X and Y be
and f: X — Y .f is called:

topological spaces

i) Irresolute if and only if for each semi-open
set V in Y, f(V) is semi-open in X.ii)Semi-
open(resp. semi-closed) if and only if for
each semi-open (resp. semi-closed)V in X,
f(V) is semi-open(resp. semi-closed) in Y.

1.4 Definition [8]

Let X and Y be topological spaces and f be a
function from X into Y then f is called
homeomorphism if and only if f is bijective,
and f and f* are continuous.

1.5 Definition [3]

Let X and Y be topological spaces and f
be a function from X into Y. f is called
irresolute-homeomorphism if and only if f is
bijective and both f,f* areirresolute .

1.6 Theorem [2]

Any homeomorphism is an irresolute-
homeomorphism.

1.7 Theorem:[1]

Let f : X - Y be abijective function from a
topological space X into a topological space
Y. Then the following statements are
equivalent:

())The inverse function f~: Y
- X is irresolute.

(ii)f is a semi — open.
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(iii)f is a semi — closed.

1.8 Definition [4]

A topological space X is called a semi-
connected if is not the union of two non-
empty disjoint semi-open sets. A subset
B c Xis semi-connected if it is semi-
connected as a subspace of X.

1.9 Remark:

The onlysemi-open and semi-closed
subsets in a semi-connected space X are X
and the empty set @.

1.10 Lemma [4]

A topological space X is not semi-
connected if and only if any of the
following statements holds:

(i) X is the union of two non-empty
disjoint semi-open sets.

(ii) X is the union of two non-empty
disjoint semi-closed sets.

1.11 Definition[6]

A topological space X is said to be a V-
connected space if and only if for any
disjoint proper subsets G and H of X,there
exists an open proper subset U of X such
that GUH c U.

1.12Theorem([6]

(i) A V — connected space is connected.

()A vV
— connectedness is a topological property.

1.13Definition[5]

A topological space X is called semi-normal
if and only if for every pair R and S of disjoint
semi-closed subsets of X,there existsemi-
open sets G and H such thatR < G,S <
Hand GNH = Q.

2. The main results

2.1 Definition:

A topological space X is called aV-semi-
connected space if and only if for any
disjoint semi-closed proper subsets A and B
of X, there exists asemi-open proper subset U
of X suchthat AUB c U.

2.2 Examples:

(i) Let X = {1,2} and = = {®,X,{1}}. Then all
semi-open set in X is{@,X,{1}} and all semi-
closed in X is{g,X,{2}}. X is V-semi-
connected space.

(i) A discrete topological(X,ID) of more than
one point is not V-semi-connected. If P is a
point in X, then {P}and X \ {P} are disjoint
semi-closed proper subsets of X. But there is
no an semi-open proper subset of X contains

{Prux\{Ph =X.
2.3 Theorem:

A V-semi-connected space is semi-
connected.

Proof:

Let X bea V-semi-connected space. Suppose
that X is not semi-connected.Then X = AU

B whereA and B are non-emptysemi-closed,
disjoint subsets of X [Lemma 1.0].Note that
each of A and B is a proper subset of
X.Which a contradiction for X is a V-semi-
connected space. Then X must be semi-
connected m

2.4 Remark:

The converse of the above theorem need
not be true.

The following example will show that:

2.5 Example:
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Consider the topological space
(X,t)where, X = {1,23}and t =
{9, X,{1},{1,23}. Then all semi-open sets in
X ={0,X,{1},{1,2},{1,3}} and all semi-closed
sets in X = {0, X,{2,3},{3}, {2}}. X is semi-
connected space ,but not a V-semi-
connected space.

The following Theorem give a condition to
make the converse of Theorem2.2 is true.

2.6 Theorem:

A V-semi-connected space a topological
property.

Proof:

Let X be a V-semi-connected space and Y
be a topological space which is a
homeomorphic to X .Then there exists a
homeomorphism f: X — Y. Let F and G are
disjoint semi-closed proper subsets of Y.
Then f~1(F)and f~1(G) are disjoint semi-
closed proper subsets of X.(By Definition1.3
andTheorem1.6).

Since X be a V-semi-connected space, then
there exists a semi-open subset

Uof X suchthat: f"Y(F)uf~Y(G)cU =
fFFHE U FHO) € fFW) = F(fFHEP) U
fFHGH < fU) =FUG <

fU) (for f isonto).

Since f is a semi-open (Theorem1.7),

then f(U) is a semi-open subset of Y, also
f(U) is a proper subset of Y. Thus Y is a V-
semi-connected space m

2.7 Theorem:

If X is semi-normal connected space, then
it is a V-semi-connected space.

Proof:
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Let G and H be disjoint semi-closed proper
subsets of X. Then there exist semi-open
setsU and V suchthat G € U and H <
V.(since X is a semi-normal).= GUH c U U
V=Ww.

Note that W is semi-open(any union of semi-

open set is semi-open[7]) and proper subset
of X.(If W =X,thenXwill be not semi-
connected).Thus X is a V-semi-connected
space m

REFERENCES

1-ALhindawe,A.L.,On Some Types of
Semi-Topological Groups, M.Sc. thesis,
Baghdad University, Iraqg.(1998).

2-ALkutaibi,S.H., On some types of
Identifications, Journal of

sciences. College of Education.Tikrit
University, Vol. 4 No. 2(1997).157-163.

3-Crossely, S.G. and Hilderbrand, S.K.,
Semi-Closed Sets and Semi-Continuity,
Texas J. Sci22(1971), 99-112.

4-Dorsett, C.,Semi-Connected Spaces,
Indian J. Mech. Math., 17(1) (1979), 57-
61.

5-Dorsett, C., Semi-Normal Spaces,
Kyungpook Math. J.,25(2) (1985) 173-80.

6-Hamza ,A.M. and Husain J.A, V-
Connected Spaces, Journal of Babylon
University, Vol. 17 No .3(2009).886-889.

7-Levine, N., Semi-Open Sets and
Semi-Continuity in Topological Spaces,
Amer.

Math. Monthly, 70(1963), 36-41.

8-Munkres, J.R., Topology, 2" Ed. , PHI
. (2009).

93



Aqgeel Ketab Mezaal Al-khafaji

V- gsill (pe Adialiall 4nd il Liadl)
aliall Jeje IS Jiie
il daals —lall o glall 2408 —Cususlall asle aud

138 5.[3] s 535, [6] B30n (30 IS e e liadie) a5 Vogsill (o Adag il 408 e Linill o pgia Liadd Can ) 120 8
Jeay @) Jayil) liae | 388 Gy W 48l lys primam p (oSall (805 daiall 4 leLimnil) (o (o581 58 5¢iall
o glst apald o dpalall ol o) Ly Lk ad e liadll (565 o a5 s Sall

94



