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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 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 € A there exists
an open subset in X contains x such that Us-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 7 be indiscrete topology on X, let x e 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) be aspace. Then (X,T")is a topological space .

1.4 Definition|[2]: Let X be a space and A< X . The intersection of all N-closed sets of

X containing A4 is called the N-closure of 4 and is denoted by 4"

1.5 Proposition :Let (X,T) be a space and 4,B < X .Then:

i. A is an N-closed set .

ii. A is an N-closed set if and only if 4= 4.

iii. xeA ifand only if for every an N-open set U containing x,U (1A # ¢.
1v. ZN - 4.

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 , 7' be final segment topology i.e
T={¢,N} U{U,:neN }suchthat U, ={n,n+1,..} andlet 4=1{0,2,3,4,...} then 4and
N are N-open sets . But 4x N not an N-open set since N x N only open set contain
(0,0)e AxN but NxN—AxN be infinite set .

1.7 Proposition: Let X and Y be spaces and let 4, B are non empty subsets of X and Y
(respectively) such that Ax B is an N-open setin X xY .Then 4 and B are N-open sets in X
and Y (respectively) .

Proof : Let xe A4 .Then(x,y)e Ax B for some y € B and since Ax B is an N-open set in
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,)—(4dxB)=[U, - A)xU,|U[U,x U, -B)] ,
therefore (U, — A)xU, is a finite set, and U, — 4 is a finite set,, thus A is an N-open set 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:

1.8 Example: Let Z be the set of integer numbers , Ze be the set of even integer numbers
and T ={¢,Z,Ze} be atopology on Z .Then {1} and Z are N-closed sets . But {l}xZ, is not an
N-closed set .

1.9 proposition: Let X and Y be spaces and let 4, B are non empty subsets of X and Y
(respectively) such that 4x B be an N-closed setin X xY then 4 and B are N-closed sets in
X and Y (respectively) .

Proof : To prove A4 is an N-closed set in X , must prove A4° is an N-open set, let x € A°, then
(x,y)e A°xY for some y € Y hence (x,y) e (A xY)U(XxB)= (AxB ), since (4xB)‘ is an
N-open set , hence there exist basic open set U, xU, containing (x,y) in X xY such that
(U, xU,)—(Ax B) isafinite set . But (U, xU,)—(AxB)" =(U,xU,)(4 xB) =(U,NA4) x
U,NB) =U,-A4A)xU,—-B") , hence (U,— A) is a finite set . Thus 4 is an N-closed set .

In similar way we can prove that B is an N-closed setin Y .

1.10 Definition: Let Y be a subspace of a space X . A subset B of Y is said to be an N-open
setin Y if for each y € B there exist an open set U in Y containing y such that U — B is a finite

set .

1.11 Proposition : Let X be a space ,Y < X and if Bis an N-open set in X then B(Y is
an N-open setin Y .

Proof : Let xe BNY then x e B, since Bis 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 —B[Y is a finite set .Thus B[1Y is an
N-openinY .

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 [1Y there exist an open set V,
in X such that ¥, —(U(Y) is a finite set , thus ¥, — 4 is a finite. Therefore A is an N-open in 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 {I} is an
N-open in a subspace Y . But {I} not an N-openinR .

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

Proof : To show that X — 4 is an N-opensetin X ,letxe X — A4 then either xe X —Y or
xeY—-A ,if xe X-Y,since Y is an N-closed setin X then X —Y isan N-opensetin X,
hence there exist an open set U in X containx such that U — (X —Y) be a finite set and since

AcYthen X -Y < X — A4 ,hence U —(X — A) is finite set . Thus X — A4 is an N-open setin X .

Now if xeY -4, since (Y —A) is an N-open set in Y then there exist an open set in ¥
V such thatV —(Y —A)be a finite set. HenceV =W (1Y (Wis an open set in X ) and
WAY - —-A)=W(Y(A be a finite set ,since A Y thus W) Abe a finite set .Therefore
W —(X — A) be a finite set .

1.15 Definition [9]: A netinaset X is a function y:D —> X where D is directed set .The

point y(d)is usually denoted by y, .

1.16 Theorem [9]:Let X be a space and A be a subset of X, xe X . Then x e A4 ifand 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,), , be a net in a space X, x € X .Then (y,),., N-converges to x. if

( Ve ) ., 18 eventually in every N-neighborhood of x (written y, —2~ 5 x ). The point x is called

N-limit point of (;{d)

deD

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

N

an N-cluster point if ( ;(d) is frequently in every an N-neighborhood of x . (written y, occx ).

deD



1.20 Proposition: Let (X,T) be a space, xe X and A< X ,Then x e A" ifand only if there

N
is a net (;{d)deD in A such that y,ocx.

Proof :Let xe 4 then U NA#¢ YU eT",xeU Notice that (N, (x),C) is a directed set .

such that for all U,,U, e N,(x), U, 2U, ifand only if U, c U, . Since forall U € N (x) ,
U A#¢ . Then we can define anet y: N, (x) > X as follows yU)=yx,eUNA,

N
U e N, (x) . Now to prove that y, cx,let Be N, (x) andlet U € N, (x) then B(\U € N, (x).

N
Since B(\U cU ,then BNU 2U , y(BNU) = yy, € BNU < B.Hence y,cx.

N
Conversely: suppose that there is a net (y, )dE in A suchthat y,ocx,andlet UeT" xeU,

D

N —
since y,ocx then (;(d) is frequently in U. Thus UNA4#¢ VYU eT" xeU . Hence xed .

deD

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 7 : X — Y be a function from a space X into a spaceY .Then :

i. f is called an N-continuous function if f~'(A4) is an N-open set in X for every open set 4 in
Y [2]

ii. fis called an N-irresolute function if f~'(4) is an N-open set in X for every N- open set
AinY.

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 .
i1. If X is 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 .
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2.3 Example: Let U be usual topology on R (set of real numbers) and T be discrete topology
1 ifxeQ
2 ifxeQ

on Y={1,2} then the function /' : R —» Y defined by f(x)= { is not an N-continuous.

Since f~'({1}) is not an N-open set in 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,i1) is not true in general as the following examples show :

Let X={a ,b} ,Y ={c,d}, T be indiscrete topology on X and 7" ={¢,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 7T indiscrete topology on Y then f is an 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- open set A in Y.

2.6 Proposition : Let /: X — Y be an N-continuous function and A4 < X then the restriction

function f | 4 A—Yisan N-continuous .

Proof: Let B is an open setin Y, since fis an N —continuous then f~'(B)is an N-open set in
X, by proposition (1.11) f™'(B)N 4 is an N-open setin A , but (f|,(B))" = /' (B)N4 hence
(f| ,(B))'is an N-open in A . Thus f| .+ A—Y is an N-continuous.

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 T and 7" are indiscrete
topologies on Z and Y (respectively ) .If 7" = {@,W,{3} } is a topology on W then the functions

1 ifzeZ,
2 ifzeZ,

f:Z —Y defined by f(z)={ and g:Y —> W defined by g(1)=3, g(2)=6 are N-

continuous functions . But go f is not an N-continuous function .Since (g o /)" {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 fis an 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 topology on N, let 7

be the co-finite topology on N .Then identity functions f,:(N,T)— (N,7r) i=12 are N-
continuous functions , but f, x f, is not an N-continuous function ,since (N —{1,2})x N be an

open setin NxN.But (f;x f,)"'( N—{1,2}x N)is not an N-open set .

2.10 Proposition: Let f;: X, > Y, , i=1,2 be functions such that f, x f, : X, x X, > ¥, xY, be
an N-continuous function then f,are N-continuous .
Proof : Let f,x f,: X, x X, > ¥, xY, be an N-continuous .To prove f,: X, — Y, is an N-

continuous . Let Vis an open setin Y, , then V' xY, is an open setin Y, xY,, since f,x f, isan
N-continuous then (f;x £,)"'(V;xY,)=f"'(V)x f,'(Y,) is an N-opensetin X,xX,. Hence

£7'(V) is an N-open subset in X, therefore £, : X, — ¥, is an N-continuous .
In similar way we can prove that f, : X, — Y, is an N-continuous .

2.11 Proposition :Let 7: X — Y be an N-irresolute function . The image of any compact set

A in X is a compact subset of Y .

Proof: Let {V/, :ce A} be open cover of f(A4) then {V/_ :ce A} be N-open cover of f(A).

Since fis an N-irresolute then { /' (V,):ce A} is N-open cover of 4 ,but A is a compact set in

X then by proposition (1.22) 4 has finite sub cover ,i.e 4 < U {f‘1 (V,.)} hence f(A4)c U >, -
i=l1

i=1

Therefore f(A) is a compactset inY .

2.12 Definition :Let f be a function from a space X into a space Y .Then :

i. fis called an N-closed(an N-open) function if f(A4) is an N-closed(an N-open) set in Y for
every closed(open) set A in X . [2]

ii. f is called strongly N-closed(strongly N-open) function if f(A4)is an 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:

1. A constant function is N-closed (St-N-closed) function .
ii. Let f: X — Y isa function from a space X into a space Y such that Y be a finite set then f

is 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} bea
topology on Z and 7" 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 a topology on X and T 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 — Y and 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 be an open function then fis a St-N-open function .

2.18 Proposition Let f: X — Y be open , bijective function then fis a St-N-closed function .

Proof : Let /: 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(A4)) is an N-open set , therefore f(A) is an N-closed setin Y .

3-Strongly N-proper functions

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

i fis an N- continuous function .
ii 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 7' ={ ¢,Y,{4}} are
topologies on X, Y (respectively) then the function f:X — Y defined as f(x)=2x

Vx e X isa St-N-proper function since

i. f:X —Y isan N- continuous function .

ii. A function fxI,:XxZ —>YxZ is a St-N-closed for every space Z , since f x/, is open
and bijective function then by proposition (2.18) f x/, is a 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,} be a topology on Z and 7" be indiscrete topology on Z then identity function
f:(Z,T)y—> (Z,T") isnota St- N-proper function . Since if (Z, T") be indiscrete space then
fx1l,:ZxZ — ZxZisnota St- N-closed function, since Z, xZ is an N- closed setinZxZ .
But fx1,(Z,xZ)isnota St- N-closed setin ZxZ .

3.4 proposition : Every St - N-proper function is a St- N-closed .
Proof : Let /: X — Y bea St-N-proper .Then The function f'xI,:XxZ —YxZ bea St-N-

M h

closed for every space Z . Let Z={p} then f: X ~X x{p} BRELTEN {py~Y isa 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 x1I,)o M and the function ho(fx1,)o M
is an 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 x € R then fis
a St- N-closed . But fx/,:RxR — {0}xRisnot 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 Rx R . Let V be an N-
open set contain (0,0) . Then V' (1 ({0} x(R-{0})) # ¢ and by proposition (1.5 iii)

(0,0) € (10} x (R—1{0})) . But (fx1,)(A) ={0}x(R—1{0}). Thus(0,0) e (f x1,)(A) and since
(0,0) ¢ ({0} x(R—1{0})) then (0,0)¢ (f x1,)(A) .Hence (f x1,)(A4) is not an N-closed set in
RxR .Thus f'xI,:RxR—{0}xR isnot a St- N-closed function , and hence fis 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 7"'be co-finite topology on N then f;are N-continuous functions and f;x/,

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;is not an
N-continuous .

3.7 Proposition [4]: Let f: X — p={w} be a function on a space X . If fis a proper then X
is a compact space . where w is any point which does not belong to X .

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 function and X a

compact space .Then the following statement are equivalent :
1. fisa St- N-proper function .

ii. fisa St- N-closed function and f'{y} is a compact for each yeY .

ii. If (y,),., 1sanetin X and y €Y is an N-cluster point of f(y,) then there is an N-cluster
point x e X of (y,),., such that f(x)=y .
Proof :

(i) > (i) Let f:X — Y be a St- 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 be an N-
irresolute then f~'{y} is an N-closed set in X and since X is a compact then by proposition

(1.23) £'{y} is a compactin X .

(if) — (iii) Let (y,),.p beanetin X and y €Y be an N-cluster point of anet f(x;);cp inY .
Claim f~'(y)= ¢, if f'(y)=¢ then y e f(X)— ye((f(X)) since X isan N-closed set in
X . Then f(X) is an N-closed set in Y .Thus ((f(X))“is an N-open setin Y . Therefore f(y,)
is frequently in((f (X)) . But f(y,)e f(X),Vd eD then f(X)N((f(X)) #¢ ,and thisis
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 /' (y) = U{x} . Therefore the family {U_
xef ()

xe f'(»)} is N- open cover of

f7'(»).But £ () is a compact set , thus by proposition (1.22) there exist x,,...,x, such that

oelJu, . on {L"J U} —go N {ﬁ U;;} —§. But (1,).., is not frequently in

10



U.Vi=1,...,n .Thus (y,) is not frequently in UUxi . But UUXZ. is an N-open set in X , then

i=1 i=1
ﬂU;’i is an N- closed set in X . Thus f(ﬂ U,;)1s an N-closed setinY .
i=1 i=1
Claim y ¢ f((\US) , if y e f((\U;)then there exist x e[ |U; such that f(x)=y , thus
i=1

i=1 i=1

X¢ UUM. .But xe f7'(y) therefore f~'(y) is not a subset of UUxi and this a contradiction .
i=1 i=1

Hence there is an N —open set A in ¥ such that y € 4and A() f(ﬂ U))=¢—>
i=1

SN GO =4 then (1 ON\UD=4- (e JU, But f(z,) s

frequently in A, then(y,) is frequently in f~'(A4) and then (y,) is frequently in UUXI, . This

i=1

N
is contradiction .Thus x € f'(y) and y,ocx and f(x)=y.

(iii) = (i) Let Z be any space . To prove that f'x/,: X xZ — Y x Z is a St- N-closed function .
Let F be an N- closed set in X xZ . To prove that f x/ ,(F) is an N-closed setin Y xZ . Let

(¥,2) efTZ(F)N. Then by proposition (1.20) there exist anet {(¥,,Z,)},.,1n (f xI ,)(F) such
that (Yd,Zd)o]Z(y,z) .Then (Y,,Z,))=(fxI ) x,,Z,)where {(¥,,Z,)},.p 1s anetin F . Thus
(f(;(d),IZ(Zd))oji(y,z).Hence f(;(d)oﬁy and Zdo]\éz. Then there is x € X' such that ;(do]ix
and f(x)=y . Hence (;(d,Zd)oAé(x,z) and {(y,,Z,)},.p, 1sanetin F . Thus by proposition (1.20)
(x,z)efN since F=F  then (x,z)eF—)(y,z):(fxlz)(x,z) , hence (y,z)e(fx[z)(F)thus

ifoZ iN(F) =(fx1,)(F).Hence (fxI,)(F) isanN-closedsetin ¥ xZ, hence
fxl,:XxZ —>YxZ is aSt- N-closed function .Thus f: X — Y is a 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 .

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 is an N-irresolute . Then go f: X — Zis a St-N-proper function .

11



Proof :

1. Since f is an N-irresolute and g is an N-continuous then by proposition (2.8 ii) go f is an N-

continuous.

ii. Let Z, any space .Since f'is a St-N-proper then fx[, : XxZ, — Y xZ,is a St-N-closed .
Similarly , since g is a St-N-proper then gx/, :Y xZ, — ZxZ, is a St-N-closed . Thus by
proposition (2.16) the function (gx 1, )o(fx1,): XxZ — ZxZ, is a St-N-closed . But
(go f)x1, =(gx1,)o(fx1I,) ,hence (go f)xI, : XxZ — ZxZ,is a St-N-closed .Thus
go f: X — Zis 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 onto then gis a St- N-proper function .

ii. If gisonetoone then fis a St- N-proper function .
Proof:

i. Let F be an N-closed subset of Y, since fis an N- irresolute then f~'(F) is an N-closed in X.
Since go f is a St-N-proper function then go f is an N-closed function , hence go f(f'(F))
is an N-closed in Z . But fis onto then go f(f~'(F))=g(F). Hence g(F)is an N-closed in Z .
Thus g is a St- N-closed function . Now , let z € Z, since go f is a 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'(g'({z})) =g '({z}) isa
compact in Y. Clear that f(X)=7Y is a compact . So by proposition (3.8) the function g is a St-

N-proper function .

ii. To prove fis a St-N-closed function . Let F be an N- closed set of X .Then (go f)(F) is an
N-closed setin Z . Since g:Y — Z is an 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 ,
LetyeY then g(y)eZ,Let z, =g(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} is a compact
in X .Therefore by proposition (3.8) the function f: X — Y is a St-N-proper .
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