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Abstract 

        The present study focus and define a new kind of covering dimension and show some relations with other 

concepts using the ( openN  ) sets in topological space. The current paper obtain some properties and characterization 

of this covering dimension.   
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1-Introduction: 

      The dimension theory begin with "dimension 

function" which is a role d  defined on the class of 

topological spaces such as )(Xd  is an integer or 

,with the properties that )()( YdXd   if X  and Y  are 

homeomorphic and nRd n )(  for each positive integer 

n . The dimension functions take topological spaces to 

the set {-1,0,1,…}.The dimension functions 

dim,Indind ,  investigation by A.R. Pears 1975 [2].  

     We define a new type of covering dimension and 

clear some of relations to other concepts using the N-

open sets in topological space and recall the definitions 

of ( dim). Then we introduce the dimension functions, 

dimN   using openN   sets. Follows by studing 

some relation between them. some results relating these 

concepts are proved .  

2- OPENN  SETS  

     Al Omari A. and Noorani M. in [1] introduce new 

class of set called openN   sets.  

Prove that the family of all openN  establishes a 

topology. Moreover, they obtain a characterization and 

preserving theorems of compact spaces.   

 

Definition 2.1[1]: A subset A  of a space X  is said to 

be N open if for every Ax ,there exists an open 

subset XU
x
  containing x  such that AU

x
  is a 

finite set. The complement of a N open subset is said 

to be N closed and denoted by 
N

A . 

The family of all N open subsets of a space ),( X  is 

denoted by 
N . 

Clearly every open is N open but the converse is not 

true, see the following example.   

 

Example2.2.: Let     X,,a,,,{  cbaX .The

openN  sets are: 

     cabaX ,,,,, , ,,ba     cbc ,, . Then ba,  is an 

openN   set , but it is not an open.  

Theorem 2.3[1]: Let ),( X be a topological space, 

then  ),( NX  is a topological space.  

Corollary2.4[1]: Let ),( X  be a topological space. 

Then The intersection of an open set and openN   set 

is openN  . 

Proposition2.5[3]: Let X  be a space , XY   if B  is 

an openN   set in X , then YB  is an openN   in 

Y . 

Proposition2.6[4]: Let X  be a space ,Y be an 

openN   set of X , if A  is an openN   set inY , then 

A  is an openN   in X . 

Definition2.7: A space X  is called normalN   space 

if for every disjoint closed sets 
21

, FF   there exist 

disjoint openN  sets 
21

,VV  such that 
11

VF  ,
11

VF   .  
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Definition2.8: A space X  is called normalN * space 

if for every disjoint closedN  sets 
21

, FF  there exist 

disjoint open sets 
21

,VV  such that 
11

VF   , 
22

VF  .  

 

Remark2.9:It is clear that normalN *  space is 

normal, and every normal space is normalN   space .  

  

Example 2.10: This  example  shows  that a 

normalN   space  is  not need to be  normal in . Let

 edcbaX ,,,, ,

            dadedbadcadcaX ,,,,,,,,,,,,,,  .  The

openN  sets are (every sub sets of X )  .  It  is  clear  

that X  is normalN   space but  is  not  normal. In  

Fact  the  closed  sets },{},{ ebc cannot be separated by 

open sets in X .  

 

Remark 2.11: Example 2.2 shows that a normal space 

is not normalN * in general . It is clear that X  is 

normal space  since there exist no disjoint closed sets . 

Hence it is normalN  since every normal space is 

normalN  on the other hand , X  is not 

normalN * since there are no disjoint open sets 

which separate the closedN  sets }{},{ cb .  

 

Proposition 2.12: A space X  is normalN  space if  

for every closed set F  in X  and open set U  such that 

XF   there exists an openN  set W  such that 

UWWF
N

 . 

Proof: It is clear that cUF ,  are disjoint closed set in 

X  . Thus since X  is normalN   space then there 

exist disjoint openN  sets VW ,  such that WF  , 

VU c   then UVVWWF c
N

c
N

 . 

Conversely, let 21,FF  be disjoint closed sets in X . 

Then 
cF

2  is open set , 
cFF

21
 . Thus there exists an 

openN  set  W  such that 
c

N

FWWF
21

 . Then 
cN

WFWF 
21

, ,
N

WW ,  are disjoint openN   sets . 

So that X  is  normalN   space .  

 

By the same technique we can prove the following 

Proposition .  

    

Proposition2.13: A space X  is normalN * space if 

and only if  for every closedN  set F  in X   and 

openN   set U  such that UF  , there exists an open 

set W  such that UWWF
N

 . 

 

Theorem 2.14: Let X  be a topological space, Then the 

following statements are equivalent:  

(a) X  is normalN * .  

(b) Each  point – finite  openN    covering of  X  is 

shrinkable .  

(c) Each finite openN   covering of X  has locally 

finite closed refinement.    

  

Proof:(a) →(b) Let 
}{G  be a point – finite 

openN   covering of  normalN *  space X  and let 

  be well – ordered . We shall construct a shrinkable  

of 
}{G  by transfinite induction . Let   be an 

element of   and suppose that for each    . We 

have an open set 
U  such that  GU   for each 

   , XGU 
  

 . Let x  be a point in X

. Then  since 
}{G  is point finite , there exists a 

largest   , say , of   such that 
Gx . If    then 

 Gx  , whilst if    then 

 
UUx


   . Hence 

XGU 
  

 . Thus G  contains the 

complement of  
 

GU


  since X  is 

normalN * ,there exists an open set U  such that 

 
GUUGUX 

 )(\  . Thus 

 GU   and   
U


    XG     . The 

construction of a shrinking of 
}{G  is completed by 

transfinite induction .  

(b) →(c) Let }:{ G  be a finite openN   

covering of X , then }:{ G  is a point – finite 

open covering of X  therefore, there exists }:{ U  

an open family of covering of X , such that  GU   

for each  . Therefore }:{ U  is a locally 

finite closed  refinement of }:{ G .  

(c) →(a) Let X  be a space such that each finite 

openN   covering of X   which has a locally finite 

closed refinement and let BA,  be disjoint closedN   
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sets of X . The covering }\,\{ BXAX  of X  has a 

locally finite closed refinement F . Let E  be the union 

of the members of F  disjoint from A  and let G  be the 

union of the members of F  disjoint from B , then E  

and G  are closed sets and XGE  . Thus if 

CXWEXU \,\  , then WU ,  are disjoint open 

sets UA , WB . Hence X  is normalN * space .  

 

3- On N - Covering Dimension ( N-dim): 

Definition 3.1[2]:The order of a family  


A  of 

subsets , not all empty , of some set is the largest 

integer n  for which exists a subset   of   with 1n  

elements  such that 



A



  is not empty , or is   if there 

is no such largest integer. A family of empty subset has 

order 1 .   

Definition 3.2 [2]:  Let X  be a topological space , then 

1dim X  if and only if X , and if n  is a positive 

integer or 0  then we say that ndim X   if and only if 

every finite open cover of X has an open refinement of 

order n  or is  if there is no such integer .     

This suggests the following definition:  

 

Definition 3.3: Let X  be a topological space , then 

1 dim XN  if and only if X , and if n  is a 

positive integer or 0  then we say that ndim XN   if 

and only if every finite open cover of X has an 

openN   refinement of order n or is   if there is no 

such integer . 

 

Remark 3.4: Since each open set is openN  , then it 

follows that dim Xdim XN  . 

Theorem 3.5: Let X  be a topological space. If X  has 

a base of sets which are both openN   and closedN 

, then 0dim XN . For a spaceT 
1

 the converse is 

true .  

Proof: Suppose X  has a base of sets which are both 

openN   and closedN  . Let  k

ii
U

1
 be a finite open 

covering of X . It has an openN   refinement W, if 

W W then 
i

UW   for some i . Let each W  in W be 

associated with one of the sets 
i

U  containing it and let 

i
V  be the union of those members of  W thus associated 

with 
i

U . Thus Vi  is openN   set , and hence  k

iVi 1  

forms a disjoint openN   refinement of  k

ii
U

1
. Then 

0dim XN . Conversely suppose X  is a spaceT 
1

 

such that 0 dim XN . Let Xx   and G  be an 

open set in X  such that  Gx . Then }{x  is closed and 

 }{, xXG   is a finite of open cover of X . So it has an 

openN   refinement  of order  0 . Let 
1

C  be the union 

of openN   sets in G  and 
2

C  be the union of the 

openN   sets in }{xX  . Then 
21

CC  , 

XCC 
21

  and 
21

,CC  are openN   , and 

closedN   set in X . Thus GCCx c 
12

 and 
1

C  is 

openN   and closedN   set in X  and hence X  has a 

base of sets which are both openN   and closedN   

sets.  

    It is known that if X  is a topological space with 

0dim X  then X is normal .  

 

Theorem3.6:Let X  be a topological space. If 

0 dim XN ,then X  is a normalN  .  

Proof : Let 
21

,CC  be disjoint closed sets in X  , then 

}\,\{
21

CXCX  is a finite open covering of X . Since 

0 dim XN  then it has openN   refinement of 

order 0 say C. Let H  be the union of it such that  

openN   disjoint from 
1

C  and let G  be the union of it 

such that openN   disjoint from 
2

C . Then H , G  are 

openN   sets , XGH  , GH   so that 

21
\,\ CXGCXH  . Thus GHC c 

1  and 

HGC c 
2  and since GH  , then X  is 

normalN   space .  

 

Remark 3.7: Let  cbaX ,, ,       cacaX ,,,,,  . 

In this example show that 0 dim XNdim X . 

Since X  is the open cover of X and it is the only open  

refinement of it , then 0dim X  and since 

 Xdim Xdim XN , , then 

0 dim XNdim X .  

      The following example shows that dim X

1 dim XN . 

 

Example 3.8:Let },,,{ dcbaX  and let a base for a 

topology of X  consisting of the sets }{a , },{},{ dbd and 

},{ dc .Then },{},,{},{ dcdba is an open and openN   

refinement  for every open covering of X . So that 

1dim X  and  XdimN 1  . But X  is non empty , 

not normal and not normalN  ]since }{},,{ bca  are 
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x2 

disjoint closed sets but there is no disjoint open or

openN   sets HG,  such that Hca },{ , Gb }{ [ so 

that 0dim X , 0dim XN   . Hence 

1 dim XNdim X .  

The following example shows that 

dim XNdim X   in general:  

Example3.9: Suppose

 0,0,,:),( 2   xyZmmxyRyxX m , and 

let  0X   )(
1

m
m

k

X

 . Let 

m
a  be the point of 

intersection of the line mxy   with the circumference 

of the unit open disc D  with center 0 , Da
m
 . Denote 

the topology of 
m

X  by 
m

T , take a base for a point 

m
Xx , 

m
ax     to be  the family of open intervals 

containing x  but not 
m

a , and the base for 
m

a  is 
m

X  . 

Let T  be the topology on X  generated by 
m

m

k

T
1

  and 

the base at 0  family D . It is clear that X  is not  

normal space , since 
cD},0{  are disjoint closed sets but 

there exist no disjoint open sets separate  them . the 

finite open cover of X  are X  or   DkmX
m

,.....,1: 

, and hence   DkmX
m

,.....,1:   is a finite open 

refinement for every open cover of X  which is of order 

1  and since X  is not normal , then 0dim X and 

hence 1dim X .Now let  G  be a finite an open 

cover of X , if one member XG 
 then  X  is a 

finite refinement of openN   sets and 0dim XN  , 

otherwise at last one DG 
  call it DG  . Moreover 

for each m , at least one 
G  say 

mm
XG   because the 

only open set containing 
m

a  is 
m

X . There is no loss of 

generality if we suppose that G is an open interval 

when 
km
 ,...,....,

1
  each }{\

mm
aX is a 

collection of open intervals:  ),[,),...,[
1


k

aaD    

is an openN    refinement, since each  ,
i

a   is  

openN   set for each i  and since this openN   

refinement are disjoint, then 0 dim XN . Thus 

dim XNdim X  .  

 

 

 
 

 
 

Theorem 3.10: If A  is both open and closed subset of 

X  then dim XNdim AN  .  

 

Proof : Suppose that ndim XN  . Let  
k

UU ,......,
1

 

be an open covering of A  . Then for each i

ii
VAU ,  where 

i
V  is an open set in X . The finite 

open covering  AXVV
k

\,,...,
1

 of X  has an openN   

refinement W of order n . Let V  WAW \{  W}. 

Then V is an openN   refinement of  
k

UU ,......,
1

 of 

order n  . Thus ndim AN  . 

 

Theorem 3.11[2]:If X  is normal space, the following 

statements are equivalents :  

(a) ndim X   

(b) For each family of closed sets  
11

,...,
n

CC  and each 

family of open set  
11

,...,
n

UU  such that 
ii

UC   

there exists a family  
11

,...,
n

VV  of open sets such that 

iiii
UVVC   for each i  and 





)(
1

1
i

n

i

Vb .  

(c) for each family of closed sets  
k

CC ,...,
1

and each 

open family of open sets  
k

UU ,...,
1

 such that each 

ii
UC   there exists families  

k
VV ,...,

1
 and 

 
k

WW ,...,
1

 of open sets such that 

 

Figure Shows  
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iiiii
UWVVC   for each i  and the order of the 

family  
kk VWVW /,...,/

11  does not exceed 1n .  

 

Theorem 3.12:If X  is normalN   space , the 

following statements are equivalents :  

(a) ndim XN   

(b) For each family of closed sets  
11

,...,
n

CC  and each 

family of open set  
11

,...,
n

UU  such that 
ii

UC   

there exists a family  
11

,...,
n

VV  of open sets such that 

iiii
UVVC   for each i  and 





)(
1

1
i

n

i

Vb .  

(c) for each family of closed sets  
k

CC ,...,
1

and each 

open family of open sets  
k

UU ,...,
1

 such that each 

ii
UC   there exists families  

k
VV ,...,

1
 and 

 
k

WW ,...,
1

 of open sets such that 

iiiii
UWVVC   for each i  and the order of the 

family  
kk VWVW /,...,/

11  does not exceed 1n .  

Proof:(a)→(b) Suppose that ndim XN  . Let 

11
,...,

n
CC  be closed sets and let 

11
,...,

n
UU  be open sets 

such that each 
ii

UC  . Since ndim XN  , the open 

covering of X consisting of sets of the form 

 
11

,...,
n

HH , where 
ii

UH   or 
ii

CXH \  for each  

i  , has a finite  openN   refinement  
q

WW ,...,
1  of 

order not exceeding n  . Since X is normalN * , there 

is a closed covering  
q

KK ,...,
1  such that each 

rr
WK   for each qr ,...,1   . Let 

r
N  denote the set of 

integers i  such that 
ri

WC   for qr ,...,1    , we 

can find open sets 
ir

V  for i  in 
r

N  such that 

ririrr
WVVK   and jrir VV   if ji  . Now for 

each 1,...,1  ni , let }\{
rir

r
i

NiVV   . Then 
i

V  is 

open ,  and 
ii

VC  ,  for if 
i

Cx  and 
r

Kx  , then 

rNi  so that ,  
iir

VVx   . Furthermore  if   
r

Ni  

so  that 
ri

WC   , then
r

W  is not contained  in 

i
CX \   so that 

ir
UW   . Thus  if  

r
Ni , then 

iir
UV  so that , since }\{

rir
r

i NiVV    , it follows 

that  
ii UV  . Finally suppose that  )(

1

1
i

n

i

Vbx




 .  Since  

 
rir

r
i

NiVbVb  \)()(   , it follows that for each i  

there  exists  
i

r  such that ) (
iir

Vbx . And if  ji  , 

then 
ji

rr    for  if rrr
ji
  then irVx    and jrVx   

but  irVx  and jrVx ,  which is contradiction  ,  

since either  or 
irjr VV  .  For each  i  , 

iir
Vx   so that 

ri
Kx  . But  

r
K  is a covering of  X   and  

so  there  exists r  different  from  each  of  the  
i

r  such  

that   rr
WKx  . Since 

iirVx  , it follows  that  

ri
Wx   for  1,...,1  ni  , so  that  

ri

n

i

Wx
1

0





  . Since  

the order of }{
r

W  does not exceed n . Hence 






)(
1

1
i

n

i

Vb .  

(b)→(c) Since each normalN *  space is  normal , 

then (b)→(c) by Proposition 3.12 .  

(c)→(a) Since each normalN *  space is normal . then 

we get ndim XN   by Proposition 3.12. And since 

dim Xdim XN  , hence ndim XN  .  

Theorem (Uryshon,s Lemma) 3.13[5]:For every pair 

BA, of disjoint closed subsets of  normal space X  

there exist a continuous function IXf :  such that 

0)( xf  for Ax  and 1)( xf  for Bx  , where 

]1,0[I . 

 Proposition 3.14[2]:If X  is normal space, the 

following statements about X are quivalents:   

(a) ndim X  .  

(b) for each family of 1n  pairs of closed sets 

 ),(),...,,(
1111  nn

FEFE  where 
ii

FE   for each i , 

there exist 1n  continuous function 

1,....1,]1,1[:  niXf
i

 such that for each i  , 

1)( xf
i

 if 
i

Ex , 1)( xf
i

 if 
i

Fx  and 






)0(1
1

1
i

n

i

f .  

(c) for each family of  1n  pairs of closed sets 

 ),(),...,,(
1111  nn

FEFE   where 
ii

FE   for each i , 

there exists a family  
11

,...,
n

CC  of closed sets such 

that each 
i

C  separated 
i

E  and 
i

F  in  and 



i

n

i

C
1

1

  .  

Theorem 3.15:If X  is normalN *  space, the 

following statements about X are equivalents:   

(a) ndim XN  .  

(b) for each family of 1n  pairs of closed sets 

 ),(),...,,(
1111  nn

FEFE  where 
ii

FE   for each i , 
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there exist 1n  continuous function 

1,....1,]1,1[:  niXf
i

 such that for each i  , 

1)( xf
i

 if 
i

Ex , 1)( xf
i

 if 
i

Fx  and 






)0(1
1

1
i

n

i

f .  

(c) for each family of  1n  pairs of closed sets 

 ),(),...,,(
1111  nn

FEFE   where 
ii

FE   for each i , 

there exists a family  
11

,...,
n

CC  of closed sets such 

that each 
i

C  separated 
i

E  and 
i

F  in  and 



i

n

i

C
1

1

  .  

Proof :(a)→(b) If X  is normalN *  space such that 

ndim XN  , and let  ),(),...,,(
1111  nn

FEFE be a 

family of pairs of disjoint closed sets. By theorem 2.13 

there exist open sets 
11

,...,
n

VV  and 
11

,...,
n

WW  such that 

iiiii
FXWVVE \  and 





)/(
1

1
ii

n

i

VW   .By 

Urysohn's Lemma, for each i  there exists a continuous 

function ]1,1[: Xf
i

 such that 1)( xf
i

 if 
i

Vx  

and 1)( xf
i

 if 
i

Wx . We note that 

iiiii
VWVWf \\)0(1 

.. Thus we have 1n

continuous functions ]1,1[: Xf
i

 such that 1)( xf
i

 

if 
i

Ex , 1)( xf
i

 if  
i

Fx  and 




)0(1
1

1
i

n

i

f .  

(b)→(c) Since each normalN *  is normal , then 

(b)→(c)by  Proposition 3.14  . 

(c)→(a)Since each normalN *  space is normal, then 

we get ndim X   by         Proposition 3.14 . And since

dim Xdim XN  . Hence ndim XN  . 

 

Lemma 3.16[4]:If X  is a normal ,let A  be a closed  

sub space of X  and let the continuous function 
nSAff :,

10 be uniformly homotopic. If 
0

f has an 

extension 
nSXg :

0 , then 
1

f  has an extension 
nSXg :

1 .  

Theorem 3.17[4]:If X  is a normal , then ndim X    

iff  for each closed set A  of X , each continuous 

function 
nSAf :  has an extension 

nSXg : .  

Theorem3.18: If X  is normalN * , then 

ndim XN    iff  for each closed set A  of X , each 

continuous function 
nSAf :  has an extension 

nSXg : .  

Proof :Let X  be a normalN *  space such that 

ndim XN  , let A  be a closed subspace of X  and 

let 
nSAf :  be given continuous function. We 

regard nS  as the boundary of the cube  1nQ  in 1nR

,where   1...,,1  1\11   nifortRtQ nn .If 

Ax  let  )(),...,()(
11

xfxfxf
n

   and for 

1,....,1  ni  let  1)(\  xfAxE
ii

 , 

 1)(\  xfAxF
ii

  . Then 
ii

FE ,  are disjoint sets , 

closed in A  and hence in X  , and )(
1

1
ii

n

i

FEA 




 .By 

Theorem 3.15 there exist continuous function 

]1,1[: X
i

  , 1,...,1  ni , such that 1)( x
i

  if 

i
Ex , 1)( xn

i
 if 

i
Fx  and  





)0(1
1

1
i

n

i

 . Let 

1:  nQX  by given by ))(),....,(()(
11

xxx
n

  . If 

Ax , then either 
i

Ex  for some i  so that 

1)()(  xfx
ii

  or , 
j

Fx  for some j ,

1)()(  xfx
jj

 . It follows that we can define 

continuous functions nSA :  and nSIAh :  by 

putting )()( xx   if Ax  and 

)()()1(),( xtfxttxh   if IAtx ),( . If Ax  

and ,, Its  then  ),(),( txhsxh  

)()( xfxts  . Since 12)()(  nxfx  if 

Ax  , it follows that h  is a uniform homotopy 

between   and f  . Since  




)0(1
1

1
i

n

i

 , it follows that 

}0{\)( 1 nQx so that   has an extension to X  

since nS  is a retract of }0{\1nQ . It now follows from  

lemma 3.16 that f  has an extension 
nSXg : .  

Conversely since each normalN * space is normal. 

Then ndim X   from Theorem 3.17 since 

dim Xdim XN  . Hence ndim XN  .  

 

Proposition 3.19[2]: If X  is a normal, let A  be a 

closed sub space of X  and let 
nSAf :  be a 

continuous function . Then there exist an open set U

and a continuous 
nSUg :  such that  UA  and  

fAg  . 

 

Proposition 3.20[2]: Let A  be a closed set of  normal 

space X  such that ndim C  for each closed C  of X

which is disjoint from A . Then each continuous 

function 
nSAf :  has an extension 

nSXg :
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.Then each continuous function 
nSAf :  has an 

extension nSXg : .  

Theorem 3.21:Let A  be a closed set of a normalN *  

space X  such that ndim CN   for each closed C  

of X  which is disjoint from A . Then each continuous 

function nSAf :  has an extension nSXg : .  

Proof : Since X  is normalN *  by  proposition  3.19  

there exists an open set U such that UA  and a 

mapping nSU :  which extends f , and there exists 

an open set V  such that UVVA  . The set 

VV \  is closed in VX \  and nVXdimN  )\(   

since VX \  is  a closed set of X  disjoint form A . 

Hence by Proposition 2.20 and theorem 3.18 there 

exists a continuous function   nSVX  \:  such that 

VVVV \\  .  Let 
nSXg :  be define as 

follows :  










VXxx

Vxx
xg

\     )(

                )(
)(


  

   The definition is meaningful and the continuous 

function g  is the required extension of f .  

Theorem 3.22:Let X  be a normalN *  space and let 

A   be closed of X  such that ndim AN   if B  is a 

closed set of X  and 
nSB:  is  continuous, then 

there exist an open set V such that VB   and a 

continuous function 
nSVA  :  such that  B

.  

Proof: By  proposition 3.19 there exists an open set U  

such that UB   and a continuous function 
nSUg :

such that Bg .There exist an open set V  such that 

UVVB  . If  V  does not meet A , then let 
nSVA  :  be a mapping such that A  is a 

constant and VgA  . If V  meet A  , then 

VAg   has an extension nSAh :  since 

ndim AN  . Let 
nSVA  :  be the unique 

mapping such that hA   and VgV  . In both 

cases   is the required extension . 

Theorem 3.23: Let A  be a closed set of normalN *  

space X  . If ndim AN   and if ndim CN   for 

each closed C  of X  which does not meet A , then 

ndim X  .  

Proof: Let B  be a closed set of X  and let 
nSBf :  

be a continuous function . It follows from Theorem 

3.22 that f  has an extension 
nSBAg :  . By 

hypothesis if C  is a closed set of X  disjoint from 

BA  then ndim CN  , so that by Theorem 3.21 , 

g  has an extension nSXh : . Then h  is an 

extension of f . Thus ndim X   by Theorem 3.17 

Theorem3.24: Let X  be a normalN *  space and has 

a countable cover  
1ii

A where each 
i

A  is closed and 

nAN
i
dim  for each  i  , then ndim XN  .  

Proof: Let C  be a closed set of X  and let 
nSCf :  

be a continuous function .By Theorem 3.22 those is an 

open 
1

V  such that   
1

VC   and there is an extension  

nSAVh 
111

:   of f .Next there is an open set  

112
AVV   and there is a continuous function 

nSAVh 
222

:    extending 
1

h  (also f  ) .Repeating 

this procedure we get an extension ih  of 1ih  , 

n

iii SAVh :  .Putting  
iVii

hg   for each i , then 

we get a continuous function  
nSVg 

11
: ,

nSVg 
22

:

,… such that 
iVji

gg   for every  ji   and j
g  has an 

extension over X  (because 
i

A  is a cover of X ) . So 

there is a function 
nSXg :  such that 

iVi
gg   for 

each i  this is continuous because each  
i

V  is open . 

Hence g extends f  then  nXN dim  by Theorem  

3.18 . 
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