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Abstract
The main goal of this work is to create special type of proper functions
namely , strongly

N-proper functions .Also give some properties and equivalent statements of this
concept .

Introduction

One of the very important concepts in a topology is the concept of functions
.There are several types of functions in this work , we study an important class of
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functions namely , strongly N-proper functions . Proper function was introduced
by Bourbaki.
AL-Omari, A . and Noorani , M.S.M in [2] defined an N-open set .

This work consists of three sections .Section one includes the fundamental
concepts in general topology and proves some results which we think that , we
will be needed in the next sections .In section two we review some basic
definitions ,examples and propositions about some functions which are needed in
section three .Section three introduces the definition of strongly N-proper function
and proves some results on this subject .

Finally , a word “space” in this work means a topological space .

1. Basic concepts
1.1 Definition[2] :

A subset A of space X is said to be an N-open if for every x e A there exists
an open subset in X contains x such that Uy-A is a finite set. The complement of
an N-open set is said to be an N-closed set . The family of all N-open subsets of a
space (X,T) is denoted by T

1.2 Remark]2] :

Every open (closed) set is an N-open(N-closed) set .
The converse is not true in general as the following example shows :
Let X any set contains more than one point and T be indiscrete topology on X,
let xe X .Then X —{x} is an N-open set in X but not an open and {x}is an N-

closed set in X but not a closed set .
1.3 Theorem [2]:

Let (X,T) beaspace. Then (X,T")is a topological space .
1.4 Definition[2]:

Let X be a space and Ac X . The intersection of all N-closed sets of
X containing Ais called the N-closure of A and is denoted by A
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1.5 Proposition :

Let (X,T) beaspaceand A,Bc X .Then:

i. A"isan N-closed set .
ii. A isan N-closed set if and only if A=A".
iii. xeA ifand only if for every an N-open set U containing x,U (NA=¢.

N —
iv. A cA.

Proof :
Clear .

1.6 Remark :

The product of two non empty N-open sets is not necessary be an N-open set
as the following example shows :
Let N be the set of all positive integer numbers, T be final segment

topology i.e T ={4,N} U{U,:neN }suchthat U, ={n,n+1...} and let
A={0,2,34,..} then Aand N are N-open sets. But AxN not an N-open set
since N x N only open set contain (0,0) € AxN but NxN—AxN be infinite
set .

1.7 Proposition:

Let X and Y be spaces and let A, B are non empty subsets of X and Y
(respectively) such that AxB isan N-opensetin X xY .Then A andB are N-
opensets in X and Y (respectively) .

Proof :
Let xe A .Then(X,y) e AxB for somey e B and since AxB isan N-open

setin X xY then there exist basic open set U, xU, containing (x,y) in X xY
such that (U, xU,)—(AxB) be a finite set, but

(U, xU,)—(AxB) =, - AxU, |U[U,x (U, -B)] , therefore (U,—A)xU, isa
finite set, and U, — A is a finite set, thus Aisan N-openset in X.

In similar way we can prove that B is an N-open setin Y .
Also the product of two non empty N-closed sets is not necessary be an N-
closed set as the following example shows:

185



Journal of Al-Qadisiyah for Computer Science and Mathematics

3" Sinentific Conference 19-20/ APRIL -2011
Vol 3 No.2 Year 2011

1.8 Example:

Let Z be the set of integer numbers , Ze be the set of even integer
numbers and T ={¢,Z, Ze} be a topology on Z .Then {I}and Z  are N-closed

sets . But {I}x Z, is not an N-closed set .

1.9 proposition:

Let X and Y be spaces and let A, B are non empty subsets of X and Y
(respectively) such that AxB be an N-closed setin X xY then A and B are N-
closed sets in X and Y (respectively) .

Proof :

To prove A isan N-closed setin X , must prove A° is an N-open set, let
xe A°, then (x,y) e A°xY forsomeyeY hence (x,y)e(A°xY)U(X xB®) =
(AxB )", since (AxB)° is an N-open set , hence there exist basic open set
U, xU, containing (x,y) in X xY suchthat (U,xU,)—(AxB)" isa finite set.
But (U, xU,)—(AxB)" =U,xU,)N(A xB) =U,NA) x (U,NB)
=U,-A%)xU,—-B°) , hence (U,—A") isafinite set. Thus Aisan N-closed

set .
In similar way we can prove that B isan N-closed setin Y .

1.10 Definition:

Let Y be a subspace of a space X . A subset Bof Y is said to be an N-open
setin Y if for each y e Bthere exist an open set U in Y containing y such that

U —B is a finite set .
1.11 Proposition :

Let X be aspace ,Y < X and if Bisan N-openset in X then BY isan
N-opensetinyY .

Proof :
Let xe BMY then xeB, since B is an N-open set in X, then there exist an

open set U contain x such that U-B is a finite set . Hence U (Y —B[Y isa
finite set .Thus BMY isan N-openinY .
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1.12 Proposition:

Let X be a space and Y be an N-open set of X , if A is an N-open set in'Y
then A is an N-open in X..

Proof:

Let xe A ,since A is N-open in Y then there exist open set W in Y contain X
such that W-A is a finite set , since W an open set in Y then W =U Y ( where
U an open set in X ) by theorem (1.3) then U Y is an N-open in X, hence for
each xe U Y there exist an open set V, in X such that V, —(U NY) is a finite

set, thus V, — A is a finite. Therefore A is an N-openin X .

1.13 Remark:

If Y is not an N-open in X ,then proposition (1.12) is not true in general as
the following example shows :
Let R be the set of real numbers , U be usual topology on R and let Y ={1,2}

then {1} isan N-open in a subspace Y . But {1} not an N-openinR.

1.14 proposition:

Let X be a space and Y be an N-closed set of X . If A is an N-closed set in
Y , then Ais an N-closed set in X .

Proof :

To show that X — A isan N-opensetin X, letxe X —A then either
xeX-=Yor xeY—A,if xe X-Y,since Y isan N-closed setin X then
X =Y isan N-opensetin X, hence there exist an open set U in X contain X
such that U — (X —Y) be a finite set and since AcY then X -Y < X — A hence

U—(X—A) isfinite set .Thus X — A isan N-opensetin X .

Now if xeY —A, since (Y —A) is an N-open set in Y then there exist an
open set in Y V such thatV —(Y —A) be a finite set. HenceV =W Y (W is an
opensetin X)and WY —(Y —A) =W YA be a finite set ,since AcY thus
W N Abe a finite set .Therefore W — (X — A) be a finite set .

1.15 Definition [9]:

Anetinaset X isa function y:D — X where D is directed set .The point
x(d)is usually denoted by y, .
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1.16 Theorem [9]:

Let X be a space and A be a subset of X , xe X . Then x e A if and only if
there is a net in A which converges to x.

1.17 Definition:

Let X be a space and B is any subset of X. N- neighborhood of B is any
subset of X contains an N- open set containing B . N- neighborhoods of a subset
{x} consisting of single point are also called N- neighborhoods of the point x. The
collection of all N-neighborhoods of the subset B of X is denoted by N, (B).In

particular, the collection of all N-neighborhoods of x is denoted by N (x).

1.18 Definition:

let(y, ),.o De anetin a space X, xe X .Then (y,),., N-converges to x. if
(%4 )y.p is eventually in every N-neighborhood of x (written y, —*—x ). The
point x is called N-limit point of (;(d )deD

1.19 Definition :

Let(x,),., beanetinaspace X, xe X .Then (y,),., is said to have x as

an N-cluster point if (z,),.

deD

o Is frequently in every an N-neighborhood of x .

(written y, och ).
1.20 Proposition:

Let (X,T) beaspace, xe X and Ac X ,Then xe A if and only if there is a
N
net (¥4 ),.o in A suchthat y, cx.

Proof :Let xe A then UNA=¢ YU TV, xecU .Notice that (N, (x),c) isa

directed set .
such that for all U;,U, e N (x) , U, >U, ifand only if U, cU,. Since for all

UeNy(X), UNA=¢ . Then we can defineanet y:N(x)— X as follows

N
7U)=y,eUNA UeNy(x).Now toprove that y, «x, let Be Ny (x) and
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let UeNy(x) thenBNU e N, (x). Since BNU cU , then

N
BNU >U, (BNU) = ygn, €BNU < B. Hence y, «cx.

Conversely:

N
suppose that there is a net (y,),_, in Asuchthat y,ccx,andlet U eT"

deD

N
xeU ,since y, ocx then (y,),_, isfrequentlyinU. Thus UNA=¢ VU eT"

deD

—N
xeU .Hence xe A .

1.21 Definition :

A space X is called N-compact if every N-open cover of X has a finite sub
cover .

1.22 Proposition[2]:

A space X is a compact if and only if every N-open cover of X has a finite
sub cover .

1.23 Theorem [ 2]:

Let X any space then X is a compact if and only if every proper N-closed set
is a compact with respect to X .

2- Certain Types Of N- functions

2.1 Definition:

Let f: X —Y beafunction from a space X into a spaceY .Then :

i. f iscalled an N-continuous function if f *(A) is an N-open setin X for every
openset Ain Y .[2]

ii. fiscalled an N-irresolute function if f *(A) is an N-open set in X for every
N-openset AinY.
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2.2 Example:

Let f be a function of a space (X,T) into a space (Y,T') then:

i. The constant function is an N-continuous (N-irresolute) function .
ii. If Xis discrete space then f is an N-continuous (N-irresolute) function .
iii. If X'is finite set and T any topology on X then f is an N-continuous .

2.3 Example:

Let U be usual topology on R (set of real numbers) and T be discrete
1 ifx
topology on Y={1,2} then the function f : R —Y defined by f(x) :{2 i:‘x Egc
S

is not an N-continuous. Since f *({I}) is not an N-open setin R.

2.4 Remark:

i. Every continuous function is an N-continuous function .
ii. Every N-irresolute function is an N-continuous function .
The converse of (i,ii) is not true in general as the following examples show :
Let X={a ,b},Y ={c,d}, T be indiscrete topology on X and T'={¢,Y ,{c}} be
a topology on Y . Then the function f: X —Y defined by f(a)=c , f(b)=d is an

N-continuous , but not a continuous.
Notice that in example (2.3) if T indiscrete topology on Y then f isan N-

continuous but f is not an N-irresolute .
2.5 proposition| 2]:
Let f: X —Y be one to one, continuous function from a space X into a

space Y then f*(A) is an N-open set in X for every N- openset A inY .

2.6 Proposition :

Let f : X =Y be an N-continuous function and A < X then the restriction
function f|A:A—>Y isan N-continuous .

Proof: Let B isan opensetin ,since fisan N —continuous then f *(B)is an
N-open set in X, by proposition (1.11) f *(B)( A is an N-open set in A, but
(f|A(B)) " =f*(B)NA hence (f|,(B))isan N-openin A . Thus

f|,: A—Y is an N-continuous.
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A composition of two N-continuous functions is not necessary be an N-
continuous function as the following example shows :

2.7 Example :

Let Z be set of integer numbers , Y={1,2} W={3,6} .Let TandT"are
indiscrete topologies on Z and Y (respectively ) .If T" ={¢,W,{3}}is a topology
on W then the functions

: 1 fzeZ, :
f:Z —Y definedby f(z)= i and g:Y —W defined by g(1)=3,
2 ifzeZ,
g(2)=6 are N-continuous functions . But g o f is not an N-continuous function

.Since (g o f)™{3} not an N- open set in X .

2.8 Proposition :

Let X ,Y and Z be spaces, Let f:X —Y and g:Y — Z be functions . Then:
i. If fand g are N-irresolute functions then go f is an N-irresolute function .

ii. If fisan N-irresolute and g is an N-continuous then go f is an N-
continuous .

Proof:
Obvious .

2.9 Remark :

The product of two N-continuous functions is not necessary be an N-
continuous function as the following example shows:
Let N be the set of positive integer numbers and T be final segment
topologyon N, let T
be the co-finite topology on N .Then identity functions f, :(N,T) —>(N,7)

i =1,2 are N-continuous functions , but f, x f, is not an N-continuous function
since (N—{L,2})xN be an opensetin NxN.But (f,x f,)"( N-{L2}xN)is
not an N-open set .
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2.10 Proposition:

Let f,: X, =Y, , i=1,2 be functions such that f, x f,: X, x X, =Y, xY, bean
N-continuous function then f.are N-continuous .
Proof :
Let f,xf,:X,;xX, —>Y,xY, bean N-continuous .To prove f,: X, =Y, isan N-
continuous . Let V is an open setin Y, , then V xY, is an open setin Y, xY,, since
f x f, is an N-continuous then (f,x f,)™*(V,xY,)=f *(V)x f,*(Y,) isan N-
open setin X,x X,. Hence f (V) isan N-open subsetin X,
therefore f, : X, =, is an N-continuous .

In similar way we can prove that f,: X, —Y, is an N-continuous .

2.11 Proposition :

Let f:X —Y bean N-irresolute function . The image of any compact set A
in X is a compact subset of Y .
Proof: Let {V, :oce A} Dbe open cover of f(A) then {V, :ce A} be N-open
cover of f(A). Since fis an N-irresolute then {f (V. ) :ce A} is N-open cover
of A, but A isacompactsetin X then by proposition (1.22) A has finite sub
cover ,i.e Ac| J{f *(v,,)} hence f(A)=|J(V,). Therefore f(A) isacompact

i=1 i=1
set inY.

2.12 Definition :

Let f be a function from a space X into a space Y .Then :
i. f iscalled an N-closed(an N-open) function if f(A) is an N-closed(an N-open)

setin 'Y for every closed(open) set A in X . [2]
ii. f iscalled strongly N-closed(strongly N-open) function if f(A)isan N-
closed( N-open) set in Y for every N-closed(N-open) set A in X.

We denoted for brief strongly N-closed(strongly N-open) function by (St-N-
closed) (St-N-open) respectively .

2.13 Example:

i. A constant function is N-closed (St-N-closed) function .
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ii. Let f:X —Y isafunction from a space X into a space Y suchthat Y bea
finite set then fis an N-closed (St-N-closed ) function .

iii. Let f:(Z,T) —>(Z,T") be function defined by f(z)=2z forall zeZ,
T ={¢,Z,Ze} be a topology on Z and T'be indiscrete topology on Z then f
is not a St- N-closed function .

2.14 Remark :

Every closed(open) function is an N-closed (N-open ) function .
The converse is not true in general as the following example shows :

2.15 Example:

Let X={1,2,3},Y={4,5} , T ={¢, X ,{3}} be atopology on X and 7T be
indiscrete topology on Y. Then a function f : X —Y defined by f(1)=f(2)=4,
f(3)=5 is an N-closed (N-open) function . But f is not closed (open) function .

2.16 Proposition :

Let X ,Y and Z be spaces .If f: X —Yand g:Y — Z are a St-N-closed
function then go f : X — Z is a St-N-closed function .

Proof:
Clear.

2.17 proposition[ 2] :
Let f:X —Y beanopen function then f is a St-N-open function .
2.18 Proposition

Let f: X —Y be open, bijective function then f is a St-N-closed function .
Proof :

Let f: X —Y be open, bijective function and let A be an N-closed set in X
then A°® is an N-open in X and by proposition(2.17) f (A°®) is an N-open set in
Y, since f is bijective then f(A°)=(f(A))° . Thus(f(A))° isan N-open set,
therefore f(A) is an N-closed setinY .
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3-Strongly N-proper functions

3.1 Definition:

Let f be a function of a space X into a space Y , f is said to be Strongly N-
proper function (St-N- proper) if :

i fis an N- continuous function .
il The function f x1,: X xZ —Y xZ be a St-N-closed for every space Z .

3.2 Example:

Let X={1,2,3}, Y={2,4,6}, let T be indiscrete and T'={ ¢,Y,{4}} are
topologies on X, Y (respectively) then the function f:X —Y defined as
f(x)=2x Vxe X isa St-N-proper function since
i. f:X —Y isan N- continuous function .

ii. Afunction fxI,:XxZ —YxZ isa St-N-closed for every space Z , since
f x1, isopenand bijective function then by proposition (2.18) f x1, isa
St-N-closed function .

The following example shows not every function is a St- N-proper.
3.3 Example:

Let Z be the set of integer numbers and Z, be set of even integer numbers ,
let T={¢,Z, Z } beatopology onZand T' be indiscrete topology on Z then
identity function f :(Z,T) —(Z,T') is not a St- N-proper function . Since if (Z,
T") be indiscrete space then f x1,:ZxZ —ZxZ isnota St- N-closed function

,since Z xZ isan N-closed setinZxZ .But f x1,(Z,xZ)isnota St- N-
closed setin ZxZ .

3.4 proposition :
Every St - N-proper function is a St- N-closed .
Proof :

Let f:X —Y bea St-N-proper .Then The function fxI,:XxZ —>YxZ
be a St- N-closed for every space Z . Let Z={p} then
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f:X éx <{pp—2L 5y x{p}éY is a St- N-closed function .Where

M : X — X x{p}is homeomorphism from X into X x{p} and h:Y x{p}—Y is
homeomorphism from Y x{p}into Y .Since f =ho(f xI )M and the function
ho(fx1,)oM isan N-closed by proposition (2.18) and proposition (2. 16) .

Hence fis a St-N-closed .
The converse of last proposition is not true in general as the following example
shows :

3.5 Example

Let f:(R,U)— (R,U) be function defined by f(x)=0 forall xeR then f
is a St- N-closed . But f xI;:RxR —{0}xRis not a St- N-closed function
where U be usual topology on R, since if A={(x, y): xy =1} then A is an N-
closed setin RxR. Let V be an N-open set contain (0,0) . Then

VN ({0}x(R-{0})) = ¢ and by proposition (1.5 iii) (0,0) € ({0}><(R—{O}))N. But
(f x15)(A) ={0}x(R—{0}). Thus(0,0) e (f x IR)(A)N and since

(0,0) ¢ ({0} (R—{0})) then (0,0) ¢ (f x1;)(A) . Hence (f xI;)(A) isnot an
N-closed setin Rx R . Thus f x 1, :RxR —{0}xR is not a St- N-closed function

, and hence f is not a St- N-proper function .
The product of two St- N-proper functions is not necessary be a St- N-proper
as the following example shows :

3.6 Example:

Let f :(N,T)—>(N,T")be identity functions where i=1,2 , T be final
segment topology on N and T’ be co-finite topology on N then f. are N-continuous
functions and f,x1, for every space Z are St- N-closed functions by using
proposition (2.18) . Hence f, are St-N-proper functions .But product of f; is not
a St- N-proper function since the product of f,isnotan N-continuous .

3.7 Proposition [4]:

Let f:X — p={w} bea function on a space X . If fisa proper then X isa
compact space . where w is any point which does not belong to X .
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Simple verification shows that this result remain valid when
f: X —> p={w}is a St-N-proper .

3.8 Proposition :

Let X and Y be spaces and f : X —Y be an N-irresolute functionand X a

compact space .Then the following statement are equivalent :
i. fisaSt- N-proper function .

ii. fisaSt- N-closed function and f ‘{y} is a compact for each y Y .
i, If (x4)4p iSanetin Xand yeY isan N-cluster point of f(y,) then thereis

an N-cluster point xe X of (y,)4.p Such that f(x)=y .

Proof :
(i) > (ii) Let f:X —Y beaSt- N-proper function . Then by proposition (3.4)

fis a St-N-closed function . Now, let y €Y then {y}is an N-closed setin Y,
since f:X —Y bean N-irresolute then f *{y} is an N-closed setin X and
since X is a compact then by proposition (1.23) f *{y} is a compactin X .

(it) —> (iii) Let (x4)4.p beanetin X and y eY be an N-cluster point of a net
Sf(X4)sep iINY . Claim f(y)=g¢, if f(y)=¢ then

ye f(X)—>ye((f(X)) since X isan N-closed setin X . Then f(X) is an N-
closed setin Y .Thus ((f(X))®is an N-open setinY . Therefore f(y,) is
frequently in ((f (X)) . But f(yy)e f(X),vdeD then f(X)N((f(X)) #¢
,and this is a contradiction . Thus f *(y)# ¢. Now , suppose that the statement
(iii) is not true . That means , for all x e f *(y) there exist an N-open U, in X
contains x such that(y,) is not frequently in U, . Notice that f *(y) = U{x}.

xef(y)

Therefore the family {U_ |x € f ™(y)} is N- open cover of f*(y).But f *(y) isa

compact set , thus by proposition (1.22) there exist x,,..., X, such that

ey, ,f-l(y)m{L"Juxi} ~p> r%y)ﬂ{ﬁu;}w. BUt (7)., is

not frequently in U, Vi=1,...,n . Thus (y,) is not frequently in qui . But

i=1

| JU,: isan N-opensetin X , then (U is an N- closed setin X .

i=1 i=1

Thus f(((\Uy;)is an N-closed set inY .

i=1
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Claim y¢ f((Us) , if ye f((")U5)then there exist x e(|U5; such that f(x)=y

i=1 i=1 i=1

,thus x| JU,; . But x e f*(y) therefore f*(y) is not a subset of | JU,; and
i=1 i=1
this a contradiction . Hence there is an N —open set Ain Y such that y € Aand

Aﬂf(ﬁufi):¢—> f-l(A)mf-l(f(ﬁu;)=¢ then
f‘l(A)ﬂ(ﬁUfi):¢—> f‘l(A)gLnJUXi .But f(y,) isfrequently in A,

then(y,) is frequently in  f ™(A) and then (y,) is frequently in qui . This is

i=1
N
contradiction .Thus x e f *(y) and y, cx and f(x)=y.

(iii) > (i) Let Z be any space . To prove that f xI,: XxZ —»Y xZis a St- N-
closed function . Let F be an N- closed setin X xZ . To prove that f x1,(F) is

an N-closed setin Y xZ . Let (y,z) e f xI Z(F)N . Then by proposition (1.20)

N
there exist a net {(Y,,Z,)}s0in (f x1,)(F) such that (Yy,Z,)oc(y,z) . Then
Yy, Zy) =(F <1 )(xy,Zy)Where {(xy,Z4)}4p 1SanNetin F. Thus

N N N
(f(xg)1,(Z,))oc(y,z). Hence f(y )y and Z,ocz. Then thereis xe X such

N N
that y, ocx and f(x)=y . Hence (y4,Z4)oc(x,z) and {(x4,Z4)}4p iSanetin F .
Thus by proposition (1.20) (x,z)e F ' since F=F ' then
(x,2)eF = (y,2)=(f x1,)x,2) , hence (y,z) (f x1, )(F)thus

(f x I, )N(F)z(f x1,)(F).Hence (fxI,)(F) isan N-closedsetin Y xZ,
hence f xl,: XxZ —Y xZ isaSt- N-closed function .Thus f: X —Y isa St-
N-proper .

3.9 Remark:

A composition of two St- N-proper functions is not necessary be a St - N-
proper function . Since the composition of two N-continuous functions is not
necessary be an N-continuous function .
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3.10 Proposition :

Let X ,Y and Z be spaces, let f: X —Y and g:Y — Z be St-N-proper
functions such that f : X —Y isan N-irresolute . Then go f : X — Zis a St-N-
proper function .

Proof :
i. Since f is an N-irresolute and g is an N-continuous then by proposition (2.8 ii)

go f is an N-continuous.

iil. Let Z, any space .Since f isa St-N-proper then fx1, : X xZ, —>YxZ,isa
St-N-closed . Similarly , since g is a St-N-proper then gx|1, 1Y xZ, —>ZxZ,
is a St-N-closed . Thus by proposition (2.16) the function
(gxly)o(fx1,): XxZ, ->ZxZ, isaSt-N-closed . But
(go f)x1, =(gxl,)o(fxI,)  hence (go f)xl, : X xZ —ZxZ isa St-N-
closed .Thus go f : X — Z s a St-N-proper function .

3.11 Proposition:

Let X ,Y and Z be spaces, Let f: X —>Y, g:Y — Z be N-irresolute
functions , such that X is a compact space and go f : X — Z is a St-N-proper
function .Then :

i. If fis ontothen gis a St- N-proper function .

ii. If gisonetoone thenfis a St- N-proper function .

Proof:
i. Let F be an N-closed subset of Y, since f is an N- irresolute then f*(F) is an

N-closed in X. Since go f isa St-N-proper function then go f is an N-closed
function , hence go f(f *(F)) is an N-closed in Z . But f is onto then

go f(f (F))=g(F).Hence g(F)isan N-closed in Z . Thus g is a St- N-closed
function. Now , let ze Z, since go f isa St- N-proper function and X is
compact , then by proposition (3.8) the set (go f)*({z}) = f (g {z}))is a
compact set in X. Since f is an N-irresolute and onto then by proposition (2.11)
f(f ' (9{z})=9"({z}) isacompactin Y. Clear that f(X)=Y isacompact
. So by proposition (3.8) the function g is a St-N-proper function .
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ii. Toprove fis a St-N-closed function . Let F be an N- closed set of X .Then
(ge f)(F) isan N-closed setin Z. Since g:Y — Z isan N- irresolute and one
to one function then g*(g(f(F))= f (F)is an N-closed in Y. Hence the
function f : X —>Y is a St-N-closed .Now , Lety €Y then g(y)eZ, Let
z,=9(y) .Since go f : X > Z is a St-N-proper , X is a compact space and g
one to one function then the set (go f)™(z)=f (g7(z))=f {y}isa
compact in X .Therefore by proposition (3.8) the function f : X —Y is a St-N-
proper .
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