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Abstract

In this paper ,we introduce the definition of semi-coercive function and introduce several
properties of semi-coercive function.
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Introduction
The notion of semi — open set was introduced by Levine [1] . Semi — compact space and semi
— compact function were introduced by Dorsettt [5] and Mustafa[6] respectively.We introduce a

new definition of semi — coercive function .
Also we have the following results :

(1)Let X,YandZ bespacesand f:X —Y , g:Y — Z be function Then :

(i)f f and g are semi-coercive functions ,then gof:X —»Z is semi-
coercive function .
(ii) If gof is semi-coercive function , g is semi — irresolute and bijective , then f is semi-coercive
function .
(iii) ) If gof is semi-coercive function , f is semi — irresolute and onto , then g is semi-coercive
function .
(2) Every semi-—compact function is semi-coercive function
(3) Let X and Y be spaces , and f:X —Y be semi- coercive function such that A is

clopen setin X ,then f,,:A—Y issemi- coercive function .
1- Basic Concepts

Definition 1.1,[1]

A set B in aspace X is called semi —open (s.0) if there exists an open subset O of X such that
OcBCc 0.
The complement of a semi-open set is defined to be semi-closed (s.0) .

Definition 1.2,[2]

_ 0
A subset B of aspace X is called pre-open if B < B The complement of a pre-open set is

defined to be per- closed.
Proposition 1.3,[3]

Let Ac B < X ,where X is aspace and B is pre- open in X .Then A is semi —open (res. Semi
—closed ) in B if and only if A=S()B,where S issemi—open (res. Semi —closed) in X.
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Definition 1.4,[1]

Let X and Y bespaceand f: X —Y be afunction. Then fis called semi-continuous
function if f *(B) is semi —open set in X, for every openset B in Y . Definition 1.5 ,[3]
Let X and Y bespaceand f : X — Y be afunction. Then fis called semi- irresolute

function if f *(B) is semi —open set in X, for every semi- opensetB inY .

Definition 1.6, [4]
A space X is called a compact space if every open cover of X has a finite subcover

Definition 1.7, [5]
Let (X, T) beaspace.Then (X ,T) isssemi-compact iff every semi-open cover of X has a finite
sub cover .

Proposition 1.8, [3]
Let B be apre—open subset of aspace X and A< B . Then A issemi-compact set in X if
and only if A is semi-compactse in B.

Proposition 1.9, [3]
Let A beasemi—compact setinaspace X and B be a semi-closed subset of X . Then
AN B is semi —compact set in X .

Proposition 1.10, [3]
Let f:X —Y besemi - irresolute function ,then if A'is semi —compact set in X, then f (A)
semi —compact set in Y.

Definition 1.11,[6]
Let X and Y be aspace ,the function f:X —Y iscalled semi —compact if the inverse
image of each semi — compact set inY is semi — compact set in X

2- The main results

Definition (2.1) :
Let X and Y bespaces. Afunction f:X —Y iscalled semi-coercive if for every
semi —compactset J Y there exists semi —compactset K < X , such that:
f(X\K)cY\J

Example (2.2) :
If X issemi—compact space ,then the function f : X —Y issemi-coercive .

Proposition (2.3) :

Let X,YandZ bespacesand f:X —>Y , g:Y — Z be function Then:

(1)If f and g are semi-coercive functions ,then gof : X — Z IS semi- coercive
function .
(ii) If gof is semi-coercive function , g is semi — irresolute and bijective , then f is semi-coercive
function .
(iii) ) If gof is semi-coercive function, f is semi — irresolute and onto , then g is semi-coercive
function .
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Proof :
(1) Let J besemi—compactsetin Z, then there exists semi —compactset K in Y such that

giY \K)cZ\J

Since f:X —Y is semi-coercive function ,then there exists semi—compactset D ,such
that :

f(X\D)cY\K , then
g(f(X\D))cg(Y\K)c=Z\J
Hence gof : X — Z issemi-coercive function .

(if) Let J be semi—compact setin Y, since g is semi — irresolute function, then by
proposition(1.10) , g(J) semi— compact set in Z .since gof is semi — compact function , then

there exists semi — compact set in K in X such that :
gof (X\K)cZ\g(J), then g~ (gof (X \K)) = g™ (Z\g(J))

Since g is bijective , then g~'(gof (X \K))= f(X \ K) and
97 (Z\g(3) =97 (Z N (9()")

=97 (2)ng 7 (9))°
=Y\J
Thus f(X\K)cY\J.Hence f:X —Y issemi-coercive function .

(iii) Let J be semi— compact setin Z, since gof is semi — compact function , then

there exists semi — compact set in K in X such that gof (X \K)c zZ\J ,then g(f(K®)<czZ\J
,since fisonto,then g((f(K))) < g(f(K®)) ,thus g((f(K))*)<Z\J.since f issemi—
irresolute function , then by proposition(1.10) , f(K) semi —compact setin Y .

Therefore g :Y — Z semi-coercive function .

Proposition (2.4):
Every semi—compact function is semi-coercive function .

Proof :
Let J beany semi—compactsetin Y , since f:X —Y issemi-—compact function, then

f1(J) is semi—compact set in X.Thus f(X\f™(J)cY\J Therefore f:X =Y isan
semi-coercive function .

Proposition (2.5) :

For any clopen subset F of a space X , the inclusion function i-F — X issemi-
coercive function.
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Proof :
Let K be semi —compactset in X , (To prove the function i. :F — X is
semi — compact function) .

Since F is clopensetin X ,then by proposition (1.9) , F~K is semi—compact setin
X .

But FnK cF ,thus by proposition (1.8) , FNK is semi —compact set F.

But i-'(K)=FnK , then i-*(K) issemi —compactset in F, therefore the inclusion
i :F— X is semi —compact function, then by proposition (2.4), the inclusion function
I : F — X issemi- coercive .

Proposition (2.6) :
Let X and Y be spaces , and f:X —Y be semi- coercive function such that A is
clopen setin X ,then f,,:A—Y issemi- coercive function

Proof :
Since Alisclopen set in X , then by proposition (2.5) ,the inclusion function
i, : A— X is semi- coercive function

Since f:X —Y is semi-coercive function ,then by proposition (2.3,i), foi, is
semi- coercive function

But foi,=f,, , then f,,:A—Y is semi-coercive function

Proposition (2.7) :
Let X and Y beaspaceand f:X —Y be semi— coercive , semi- continuous , function

If T beclopen subsetof Y, then f, :f ™ (T)—>T is
semi — coercive function .

Proof :

Let J be semi—compact set in T , since T is clopen subset of Y , then by
proposition (1.8) , T is semi—compactset in Y .since f is semi— coercive function
, then there exists semi —compact set Kin X such that:

f(X\K)cY\J

Since T isclopen set in Y and f issemi- continuous function ,then f*(T) is semi
—closed set in X , then by proposition (1.9) , f *(T)~K is semi—compact set in X .

Since f '(T) is pre —open setin X, then by proposition (1.8), f*(T)nK is semi—
compact set in  f(T) . Notice that :

fr (FAMNEET) AK) = £ (FHT) AKS) = £, (FAT)VK)
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Since fL(T)\K)c X\K , then f,(f *(T)\K)c f, (X \K)

But f(X\K)=Tnf(X\K). Since Tnf(X\K)cTn(Y\J)=T\J,
then f (f*M\F*T)AK)cT\J .

Therefore f.: f*(T)—>T issemi—coercive function .
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