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1.Introduction  
           The foundation of dimension theory is 
the "dimension function," It has the properties 
of d(X)=d(Y) if X and Y are homeomorphic and 
d(Rn) = n for every positive integer n. It is a 
function defined on the class of topological 
spaces where d(X) is an integer or ∞ .The 
dimension functions taking topological spaces 
to the set {-1,0,1,…} .[1] studied paracompact 
perfectly zero-dimensional, perfect mapping  
 Actually s-paracompact s-perfectly s-zero-
dimensional, perfect mapping were examined 
using S-open sets in [5], b-paracompact b-
perfectly, zero-dimensional, b − perfect 
mapping , were researched using b-open sets 
in [6], and f-paracompact, f-perfectly zero-
dimensional, f − perfect mapping ,  were 
studied using f-open sets in [3], [2] 

investigated N-paracompact, N-perfectly zero-
dimensional, N − perfect mapping utilizing N-
open sets. We recall the definitions of 
paracompact ,perfectly zero-dimensional and 
perfect mapping  [1] , and then use sf −
open sets to add sf-paracompact, sf-perfectly 
zero-dimensionaland sf-perfect mapping 
 .Finally, certain connections between them are 
investigated, and some conclusions about 
these notions are established . 
2.Preliminaries 
      In this section, we recall some of the basic 
definitions and theorems. 
Definition(2.1):[1]  
        A topological space X is said to be 
paracompact if each open covering of X has 
locally finite open refinement. 
Definition(2.2):[1] 
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       A  space X is called perfectly zero 
dimension space if it has base of open and 
closed sets and every open covering of X has 
disjoint open refinement . 
Definition(2.3):[1] 
      A continuous surjection f: X ⟶ Y is said to 
be perfect mapping if it is closed and f −1(y) is 
a compact subset of  X for each y in Y. 
 
Proposition(2.4):[1] 
         Each paracmopact regular space is normal 
and each paracmopact Hausdorff space is 
T4 −space. 
 Proposition(2.5):[1]  
       A topological space X is  paracmopact and 
normal space if, and only if, each open cover of 
X has a locally finite closed refinement. 
Proposition (2.6)[1]:  
       A space X is a perfectly zero −dimensional 
space if, and only if, is paracmopact regular 
space such that dimX = 0.  
Proposition (2.7):[1] 
      Disjoint compact subset in a Hausdorff 
space have disjoint open neighborhoods 
Definition (2.8): [4] 
       Let B be subset of a topological space ,then 
𝐵 called semi feebly open (sf −open) set in X ; 
if for any semi open set V such that BV  then  

A
f
 U. the complement of semi feebly open is 

called semi feebly closed (sf-closed) that  V ⊆
B∘fwhere V semi closed set in X. 
Definition (2.9): [4] 
        Let X be a topological space, then X is said 
to be sf-T1-space if for every  x ≠ y in X there is 
sf-open sets A and B such that  x ∈  A , y ∉
 A  and y ∈  B , x ∉  B . 
Proposition (2.10): [4] 

        Let X be a conduct union topological space, 
then {x} is sf − closed set  ∀ x ∈ X iff X is  sf  -T1-
space 
Definition (2.11): [4] 
     A space X is called sf-T2-space (sf-Hausdorff 
space ) if for each x ≠ y in X there exists 
disjoint an sf-open sets U, V such that x ∈
U, y ∈ V . 
Definition (2.12): [4] 
      A topological space X is said to be sf `-
regular space if for each x in X and sf-closed 
subset A such that x ∉ A there exists disjoint 

sets U, V such that U open set , V is sf-open sets 
x ∈ U, A ⊆ V.  
Definition (2.13):[7] 
          Let X be a topological space, then X is 
called sf ˶-regular space if any x in X and sf-
closed subset F such that  x  F there is 
disjoint sf-open sets A , B such that  x ∈ A, F ⊆
B. 
Proposition (2.14):[4] 
         Let X be a conduct union topological 
space, then X is  sf `-normal space iff ∀ sf -
closed set E ⊆ X , and ∀ sf -open set V in X ∋ 
E ⊆  V , ∃ sf -open set U ∋ E ⊆ U ⊆ U̅sf  ⊆  V   
Definition(2.15):  
       A topological space X is said to be  sf ˶- 
normal space if for any disjoint sf -closed set 
N1 , N2 , there exists is disjoint sets 𝖵1 ,  𝖵2 such 
that  𝖵1 sf − open , 𝖵2open set and N1 ⊆  𝖵1 , 
N2 ⊆  𝖵2  . 
Definition(2.16):[4]  
        Let f: X ⟶ Y be a function of a topological 
space (X,τ) into a topological space (Y,τ`),then f 
is called an sf ∗-continuous function if f −1(A) is 
an open set in X  for every sf-open set A  in Y. 
Definition(2.17):[4]  
      A function f: (X, τ) ⟶ (Y, τ`) is called sf-

open function if f(A)       
is an sf-open set in Y for every open set A in X . 
Definition(2.18):[4]  
        f is called sf − closed function if  f(F) is sf-
closed set in Y for every closed set F in X.        
Definition (2.19): [4] 
         Let X be a topological space and  A ⊆ X. An 
sf-neighborhood of A is every subset of  X 
which contains an sf-open set containing A . 
The sf- neighborhood of a subset {x} is said to 
be sf- neighborhood of the point x . 
Definition (1.20): [4] 
     The a family {𝐴𝜆: 𝜆 ∈ Λ} of subsets of a 
topological space 𝑋 is said to be 𝑠𝑓-locally 
finite if for each point 𝑥 of 𝑋 there exists an 𝑠𝑓-
neighborhood 𝑁𝑥 of 𝑥 such that the set {𝜆 ∈ Λ ∶
𝑁𝑥 ∩ 𝐴𝜆  ≠ ∅} is finite.  
Definition(2.21):[4]  
       A topological space X is said to be sf −
paracmopact if each sf − open covering of X, 
has sf − locallyfinite sf − open refinement. 
Definition (2.22):[7] 
      A non-empty collection 𝔅(x)of sf-

neighborhoods for x ∈ X is called sf-base for sf-
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neighborhood system of x of all sf-open sets in 
X if and only if for every sf-neighborhood Nx of 
x there is B ∈  𝔅(x) such that B ⊂ Nx 

 
3.The Main Results 
Definition(3.1): 
       A topological space X is said to be sf ∗ −
paracmopact if each sf − open covering of  X, 
has locallyfinite open refinement. 
Definition(3.2): 
      sf ∗ −continuous surjection f: X ⟶ Y is said 
to be sf − perfectly mapping if and only if it is 
sf − closed and f −1(y) is a compact subset of  X 
for each y in Y. 
Definition(3.3): 
      A  space X is called sf − perfectly zero 
dimension space if and only if it has sf − base 
of sf − open and sf − closed sets and every sf −
open covering of X has disjoint sf − open 
refinement . 
Proposition (3.4):  
         Let X be sf ∗ − paracmopact subset of X, let 
A be a subset of X and let B be a sf − closed sub 
set of X which disjoint from A. If every x ∈ B 
there exist disjoint sf − open sets Ux and Vx 
such that A ⊆ Ux and x ∈ Vx  , then there exists 
sets U, V such that U is sf − open and V is open 
and A ⊆ U, B ⊆ V. 
Proof: 
       The sf − open covering of  sf ∗ −
paracmopact space X which consist of  X/B 
together with the sets Vx for x in B has a locally 
finite open refinement {Wγ}γ∈Г. Let Г = {γ ∈

Г: Wγ ⊆ Vγ for some x in B} , if γ ∈ Г then Ux ∩

Wγ = Ø for some x ,so thatA ∩ Wγ = Ø . Now 

let U = X/ ⋃ Wγγ∈Г  and V = ⋃ Wγ , then A ⊆ U 

and B ⊆ V and U,V are disjoint sets. Clearly U is 
sf − open set and V is open set 
Theorem (3.5): 
      if X is sf ∗ − paracmopact sf-Hausdorff space 
,then X is  sf ` − regular space 
proof: 
      let x ∈ X and B be sf-closed set in X such 
that x∉ B then for any y∈ B,there is disjoint sf-
open set Uy and Vy where x ∈ Uy , y ∈ Vy (since 
X is sf-Hausdorff space).Then by proposition 
(3.4)   there is disjoint sets U and V  such that U 
is sf-open set and V is open set and x ∈ U,B ⊆ V 

.therefor X is sf ` − regular 
 

Proposition(3.6): 
        Each sf ∗ − paracmopact sf `` − regular 

topological space is sf `` − normal space. 
Proof: 
       Let X be sf ∗ − paracmopact sf `` − regular 
and let A and F be disjoint sf − closed sets in X. 
Since A is sf − closed set of the sf `` − regular 
topological space X. Hence for every x in F 
there exist disjoint sf − open sets Ux and Vx 
such that  A ⊆ Ux, x ∈ Vx. It follows from 
Proposition(3.4) that there exist disjoint sets U 
and V such that U sf −  open set and V open set 
and A ⊆ U, F ⊆ V. Thus X is  sf `` − normal 
space . 
Theorem (3.7): 
     If each finite sf − open covering of  a space X 
has a sf-locally finite sf-closed refinement , 
then X is  sf ` − normal space . 
Proof: 
       Let X be a topological space each finite sf-
open covering  which has a  locally finite sf - 
closed refinement and Let A,B be disjoint sf - 
closed sets of  X. The sf - open  covering { X / A 
, X / B } of X hast sf-locally finite sf - closed 
refinement F. Let U be the union of members of  
F disjoint from A and V be the union of the 
members of  F disjoint from B. Then U and B 
are sf - closed sets and U∪V = X . Thus if G = x / 
U and W = X / V , then G , W are disjoint sf - 

open sets such that A⊆G , B⊆W . Hence X is sf `- 
normal space . 
Theorem(3.8): 
      Let {Aα}α∈Λ be a family of subsets of a space 
X , let {Bγ}γ∈Гbe sf-locally finite sf-closed 

covering of X such that for each γ in Г , the set 
Bγ∩{ α ∈ Λ : Bγ ∩ Aα = Ø} is finite . Then 

There exists a sf-locally finite family {Hα}α∈Λ of 
sf - open sets of X such that Aα ⊆ Hαfor each 
α in Λ . 
 Proof : 
     For each α , let Hα = X / U { Bγ /  Aα = Ø} . 

Clearly Aα ⊆ Hα , and since {Bγ}γ∈Гis sf-locally 

finite sf-closed , then Hα is sf - open . Let X be 
point of  X , there exists a sf-neighborhood  N 
of  x , and a finite subset K of Г such 
that  N ∩ Bγ= Ø for γ ∉ K , Hence N⊆ ⋃ Bγ γ ∈ K . 

Now           Hα ∩ Bγ≠Ø   if and only if  Aα ∩ Bγ≠Ø 

. For each γ in K the set { α ∈ Λ:  Aα ∩ Bγ≠Ø } is 
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finite . Hence the set {α ∈ Λ:  N ∩ Hα 
≠ Ø } is 

finite 
Theorem(3.9): 
       Let X be a topological space. If each sf −
open cover of X has a sf −locally finite 
sf −closed refinement, then X is 

sf −paracompact sf ` −normal  
Proof :  
       Let U be an sf −open covering of  X and Let 
{Fλ}λ∈Λbe a sf −locally finite sf −closed 
refinement of U. since {Fλ}λ∈Λis sf −locally 
finite, each point of X has a sf −neighborhood 
Gx such that {λ ∈ Λ ∶  Gx ∩ Fλ ≠ ∅ }is finite .If 
{Eλ}λ∈Γ is a sf −locally finite sf − closed 
refinement of the sf −open covering {Gx}x∈X  of 
X then for each λ ∈ Γ the set{λ ∈ Λ ∶  Eλ ∩ Fλ ≠
∅ } is finite . It follows from Theorem (3.8) that 
there exists a sf −locally finite family 
{Vλ}λ∈Λ of sf −open sets, such that Fλ ⊆ Vλ for 
each λ . for each λ in Λ , Let   Uλ be member of 
U such that  Fλ ⊆  Uλ ,then {Vλ ∩  𝒰λ}λ∈Λ is 
a sf −locally finite sf −open refinement of  U . 
Thus X is sf  −paracompact . so that by 
Theorem (3.7) X is sf ` −normal space. 
Definition(3.10): 
         Let X be a topological space,The 
sf −covering dimension,sf − dimX, of X is the 
least integer n where each finite sf-open 
covering of X has an sf − open refinement of 
order ≤ n or is ∞ if no such integer exists 
.Thus sf − dimX = −1 if and only if X is 
empty,and sf − dimX ≤ n if each finite sf-open 
covering of X has  sf − open refinement of 
order ≤  n. We have sf − dimX = n if it is true 
that sf −  dimX ≤ n but sf − dimX ≤ n − 1 is 
not true . Finally sf − dimX = ∞ if for every 
integer n it is false that sf − dimX ≤ n. 
Theorem(3.11): 
     Let X be a topological space . If X has sf-base 
of sets which are both sf-open and sf-closed , 
then sf − dim X = 0. 
For sf-T1-space the convers is true 
proof: 
         let X has a sf-base of sets which are both 
sf − open and sf − closed 

let {Ui }i=1 
k be a finite sf − open covering of X . 

It has sf-open refinement ℋ . If H ∈ ℋ then 
H ⊆ Ui for some i . Let each H in ℋ associated 
with one of the sets Ui  containing it , and 
let Vi be the union of those members of  ℋ 

.That is associated with Ui . thus  Vi is sf-open 

set and hence {Vi }i=1 
k  forms a disjoint open 

refinement of {Ui }i=1 
k .Then sf − dim X = 0 

conversely: 
let X be a sf-T1-space where sf-dim X =0 , if x ∈
X and A is sf-open in X such that x ∈ A , then 
{A,X-{x}} is finite sf-open cover of X .since sf-
dim X=0 then there is sf-open refinement 
{W,V} of order zero, where W∩V=Ø , W∪V=X 
,V⊆ A and W⊆ X − {x} .then V and W are open 
and closed sets in X , therefor V and W are sf-
open and sf-closed such that               x ∈ Wc 
=V⊆ A. Thus X has sf-base of sf-open and sf-
closed sets 
 
Theorem (3.12): 
      If X is sf − perfectly zero dimension space 
then , X is sf  − paracmopact space and dim 
X=0 
Proof: 
     Let X be sf − perfectly zero dimension space 
then X has a base of sf − open and sf − closed 
sets . Hence by theorem (3.11) sf − dim X = 0 . 
And since every sf − open covering  has 
disjoint sf − open refinement , then it is sf −
locally finite sf − open refinement . Thus X is 
sf − paracompact space . 
Proposition(3.13) : 
        If a mapping g : x → y is sf −closed 
sf ∗ −continuous surjection, then for each y ∈
Y and an open set G in X,  where g−1(y) ⊆ G, 
there exists an sf −open set V in Y such that y 
∈ V and g−1(V) ⊆ G . 
Proof:  
          Let y ∈ Y and G an open in X such that 
g−1(y) ⊆ G and  
 let V = Y/g(X/G)  ,since G is an open set in X, 
then X / G is closed in X,  g(X/G)   sf −closed 
in Y and hence V = Y/g(X/G)   is sf −open in Y . 
 Now to prove: (1) y ∈ V  ,  (2) g−1(V) ⊆ G 
 (1) since g−1(y) ⊆ G, so X/G ⊆ X/ g−1(y) = 
 g−1(Y/y) which implies that g(X/G)  ⊆
g( g−1(Y/y)) =(Y/y)  and hence y ∈ Y/g(X/G)   
= V  
(2) g−1(V) = g−1[Y/g(X/G)] = X/ g−1(g(X/
G))   = X/X/G = G . 
                         =X/ g−1(g(X/G))    
                         ⊆  X/X/G = G . 
Proposition(3.14) : 
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           If a mapping g : x → y is sf −closed 
sf ∗ −continuous surjection, then for each A ⊆
Y and each open set G in X,  where g−1(A) ⊆ G, 
there exists an sf −open set V in Y such that A 
⊆ V and g−1(V) ⊆ G . 
Proof:  
          Let A ⊆ Y  and G an open in X such that 
g−1(A) ⊆ G and  
 let V = Y/g(X/G)  ,since G is an open set in X, 
then X / G is closed in X,  g(X/G)   sf −closed 
in Y and hence V = Y/g(X/G)   is sf −open in Y . 
 Now to prove: (1) A ⊆ V  ,  (2) g−1(V) ⊆ G 
 (1) since g−1(A) ⊆ G, so X/G ⊆ X/ g−1(A) = 
 g−1(Y/A) which implies that g(X/G)  ⊆
g( g−1(Y/A)) =(Y/A)  and hence A ⊆ Y/g(X/
G) = V  
(2) g−1(V) = g−1[Y/g(X/G)]             
                          =X/ g−1(g(X/G))    
                         ⊆  X/X/G = G . 
Proposition(3.15): 
       Let g :X → Y be a sf −perfect mapping and 
X  is T2−space then Y is sf −T2−space.  
Proof :  
          Let a , b be distinct point of  Y. then 
g−1(a) ∩ g−1(b) = ∅ and since g is sf −perfect 
mapping , then g−1(a), g−1(b) are compact 
space subsets of T₂-space X. hence by 
proposition (2.7) there exist disjoint open sets 
V and W  such that g−1(a) ⊆  V and g−1(b) ⊆
W. Then by proposition (3.13)  there exist 
sf −open sets G, H  in Y such that a ∈ G, , b ∈ H , 
g−1(G) ⊆  V , g−1(H) ⊆  W.It is clear that 
g−1(G ∩ H)  = ∅ then  G ∩ H = ∅.  And hence Y 
is sf −T2 space . 
Theorem (3.16): 
        Let (X, τ) and (Y, τ`) be a topological space. 
A function g: X ⟶ Y is sf ∗-continuous if and 
only if the invers image under g of every sf-
closed in Y is closed in X.  
Proof: 
         Assume that f is sf ∗-continuous and let F 
be any sf-closed set in Y. To show that f −1(F) is 
closed set in X. Since g is sf ∗-continuous and 
Y − F is sf-open in Y , that f −1(Y − F) = X −
f −1(F) is open in X, that is f −1(F) is closed in X.  
Conversely, let f −1(F) is closed in X for every 
sf-closed set F in Y . We want to show that f is a 
sf ∗-continuous function. Let G be any sf-open 
in Y, then Y − G is sf-closed in Y and by 
hypothesis f −1(Y − G) = X − f −1(G) is closed 

in X , that is f −1(G) is open in X. Hence f be a 
sf ∗-continuous . 
Proposition (3.17):  
     Let g : X → Y be a sf −perfect mapping. If X 
is regular space then y is sf" −regular space  . 
 Proof :  
      Let y ∈ Y and F be sf −closed subset of Y 
such that y ∈ Y / F then 
by Proposition (3.16) g−1(F) is closed set in Y 
and g−1(y) is non emply compact sup set in X. 
clearly, g−1(y) ∩ g−1(F) = ∅ . Let x ∈  g−1(y) 
so x ∉  g−1(F) since X is regular space, there 
exist disjoint open set Ux. Vx in X such that 
x ∈ Ux , g−1(F) ⊆ Vx ,therefore g−1(y) ⊆
⋃ Uxx∈g−1(y)  and then there is x1, … , xn ∈

g−1(y) such that g−1(y) ⊆ Ux1
∪ Ux2

∪ Ux3
∪

… ∪ Uxn
. Let U = Ux1

∪ Ux2
∪ Ux3

∪ … ∪ Uxn
 

and let V = ⋂ Vxi

n
i=1  ,then U, V are open sets in 

X  . since g−1(F) ⊆ Vxi
 for each i = 1, … , n. then 

g−1(F) ⊆ ⋂ Vi
n
i=1 = V ,  thus Uxi

∩ Vxi
= ∅, for 

each i = 1, … , n.  
So that Uxi

∩ (⋂ Vxi

n
i=1 ) = ∅,  then Uxi

∩ V =

∅, i = 1, … , n  thus U ∩ V = (⋃  Uxi

n
i=1 ) ∩ V =

⋃  (Uxi
∩ V) = ∅ ∪ ∅ ∪ ∅ ∪ … ∪ ∅ = ∅n

i=1 ,  

then there exist disjoint open set U, V such that 
g−1(y) ⊆ U , g−1(F) ⊆ V . Since g is sf −closed 
,then by proposition (3.13),(3.14). there exists 
sf −open sets W, Gin Y such that y ∈ W , F ⊆ G 
and g−1(W) ⊆ U ,  g−1(G) ⊆ V, g−1(W) ∩
g−1(G) ⊆ U ∩ V = ∅,so that g−1(W ∩ G) = ∅. 
Thus W ∩ G = ∅ and hence Y is sf" −regular 
space  . 
Proposition(3.18) 
If f: X → Y is sf ∗-continuous sf-closed 
surjection mapping and X is normal space 

,Then y is sf̀ -normal space. 
Proof: 
       Let A,B be disjoint sf − closed in y , thus 
g−1(A)and g−1(B) disjoint closed in X  by 
Proposition (3.16).Since X is normal space 
then there exist disjoint open sets U, V such 
that  g−1(A) ⊆ U, g−1(B) ⊆ V Now by 
proposition (3.14) there exist sf − open sets 
G,H in Y such that A⊆ G and g−1(G)  ⊆
U so that B ⊆ H , g−1(H)  ⊆ V  .It is clear that 
g−1(G) ∩  g−1(H)  ⊆ U ∩ V =
∅ , so that g−1(G ∩  H) = ∅ . and hence G ∩ H =

∅,Then y is sf̀-normal space. 
Theorem(3.19)  
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       Let X be a paracompact normal space and 
g: X → Y is sf-closed sf ∗-continuous surjection 
mapping where Y has sf − locally finite 

covering , then Y is sf − paracompact sf̀ 
−normal space. 
Proof: 
        Let {Gλ}λ∈Λ be an sf − open cover of Y , 
then { g−1(Gλ)}λ∈Λ is open cover of X. Since X is 
paracompact normal space then by 
proposition(2.5) it has is locally finite closed 
refinement {Uλ}λ∈Λ  ,Such that Uλ ⊆   g−1(Gλ) 
and hence g(Uλ) ⊆  Gλ ,because Y has sf −
 locally finite covering then { g(Uλ)}λ∈Λ  is sf- 
locally finite sf- closed refinement of  {Gλ}λ∈Λ . 
Then by proposition(3.9) Y is sf -paracompact 

sf̀ -normal space. 
Lemma(3.20): 
     Let X be a paracompact Hausddorff  space 
and g: X → Y is a sf-closed sf ∗-continuous 
surjection mapping where Y has sf −
locally finite covering then y is sf  −

paracompact sf̀ −normal space 
Proof: 
       Since X is paracompact Hausddorff  space 
,then by proposition (2.4) X is normal space . 
Hence by theorem(3.19) Y is sf  −

paracompact sf̀ −normal space 
Corollary(3.21): 
      Let X be a perfectly zero-dimension space 
and g: X → Y is a sf-closed sf ∗-continuous 
surjection mapping where Y has sf −
locally finite covering then y is sf  −

paracompact sf̀ −normal space. 
Proof: 
     Since X is perfectly zero-dimension space 
,then by  Proposition(2.6)  X is paracompact 
regular and dim X=0,hence by  
Proposition(2.4)  X is normal space.thus by 

theorem (3.19) Y is sf − paracompact sf̀ 
−normal space. 
Corollary(3.22): 
     Let X be a paracompact Hauddorff  space 
and g: X → Y is a sf − perfect mapping where Y 
has sf − locally finite covering then y is sf −

paracompact sf̀ −normal  sf −T2−space and  
sf ˶ − regular space 
Proof: 

       By Lemma(3.20) Y is sf − paracompact sf̀ 
−normal space . Since X is T2-space then by 
proposition (3.15) Y is sf −T2−space and since 

X is paracompact T2-space , hence X is regular 
by proposition (2.4) .Then (3.17) Y is sf ˶ −
regular space 
Corollary(3.23): 
       Let X be a perfectly zero-dimension space 
and g: X → Y is a sf − perfect mapping where Y 
has sf − locally finite covering then y is sf −

paracompact sf̀ −normal and sf ˶ − regular 
space 
Proof: 
      since X be a perfectly zero-dimension space 
, then X is paracompact regular space such that 
dim X=0 by proposition(2.6) .So that X is 
normal space by proposition(2.4)  . Hence by 

theorem (3.19) Y is sf − paracompact sf̀ 
– normal .since X is regular space then by 
proposition (3.17) Y is sf ˶ − regular and g: X →
Y is a sf − perfect mapping where Y has sf −
locally finite covering then y is sf −

paracompact sf̀ −normal and sf ˶ − regular 
space 
 
Theorem(3.24): 
      Let X be a paracompact space and f: X → Y 
is sf-open sf ∗-continuous surjection mapping 
where Y has sf-locally finite covering , then y is 
sf-paracompact. 
Proof: 
      Let {Gλ}λ∈Λ be an sf-open covering of Y, 
then { g−1(Gλ)}λ∈Λ is open covering of X. Since 
X is paracompact space then there is locally 
finite open refinement {Uλ}λ∈Λ ,Such that Uλ ⊆
 g−1(Gλ) for each  λ and  ∪λ∈Λ Uλ =
X, then g(Uλ) ⊆  Gλ  and hence { g(Uλ)}λ∈Λ  is 
sf- locally finite sf- open refinement of  {Gλ}λ∈Λ 
and covering of Y , then Y is sf-paracompact 
space. 
Corollary(3.25): 
       Let X be a perfectly zero dimensional space 
and g: X → Y  is a sf-open sf ∗-continuous 
surjection mapping where Y has sf-locally 
finite covering , then y is sf-paracompact 
space. 
Proof: 
      Since X is perfectly zero dimensional space, 
then by theorem (2.6) X is paracompact space.  
Thus by theorem (3.24) Y is sf-paracompact 
space. 
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