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Abstract

The main purpose of this work is to introduce soft convergence in soft topological space, we
introduced two types of soft convergence in soft topological space namely, soft convergence (S-
convergence) of soft net and soft convergence of soft filter. Also, we investigate some properties of
those concepts
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1. Introduction

The concept of convergence is one of the most concepts in analysis, there is more than one way
to convergence theories used in topology which leads to the same results. One of based on the notion
of a net in 1922 due to Moor and Smith [3]. In 1955, Bartle R.G [1] introduced nets and filters in
topology. Varol, BP. and Aygun, H. [7] presented soft space and introduced some modern notations
such as convergence of sequences. Ridvan Sahin, Ahmet Kucuk [4] presented soft filters and their
convergence properties. In this work we introduce two types of soft convergence net and soft
convergence filter in soft topological space, we also introduce the concepts of S-compact space, S-
convergence (S-cluster) of nets, also we introduce some properties of the S-proper function by
notations of S-exceptional set. In this work, soft topological spaces (K, E, T") denotes (sts) which no
separation axioms are assumed unless otherwise mentioned.

2. Notations and Basic Definitions
This section contained the basic definitions, propositions that are needed through this work.

Definition (2.1)[2]

Let (K, E,T) be a soft topological space over K, a soft set (G, E) over K is called soft neighborhood
of the soft set (F, E) if there is a soft open set (H, E)) such that (F,E) € (H,E) € (G, E). If (F,E) =
x¢, then (G, E) is called a soft neighborhood of .

The soft neighborhood system of a soft element x¢ denoted by IV, (x*).

Definition (2.2)[5]

Let (K, E,T) be a soft topological space, and let (F, E) be a soft set over K, then the soft closure of
(F,E) which denoted by cl(F,E) is the soft set, defined by cI(F,E) =i {(G,E): (G, E) is soft
closed and (F,E) € (G, E)}.

Proposition (2.3)[6]
1) A soft point x¢ € cl(F, E) iff for all soft open set (G, E) over Kcontain x¢, (F,E) N (G,E) # @.
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2) A soft set (F, E) is closed iff (F,E) = cl(F, E).

Definition (2.4) [2]
Let (K, E,T") be a soft topological spaces, and let (F, E) be a soft set over K, a soft point x¢in K is
called a soft adherent point of (F, E) if (F,E) 1A (G, E) # @, forall (G,E) € N, (x®).

Definition (2.5)[2]

Let (K, E,T), (M, E,T) be soft topological spaces, a function k: K — M is called soft continuous at
x® € K if for all soft open set (F, E) containing h(x®), there is a soft open set (G,E) containing
x¢ such that h((G,E)) € (F, E).

Definitions (2.6)[2]

A soft topological space (K, E,T"), is called:

i) ST,- space if for each x¢, 4¢ € K such that x® # 4, there are soft open sets (F, E), (G, E) such that
x¢ € (F,B), y¢ & (F,B) and x* & (G, E), 4 € (G, E).

ii) ST,- space if for each x¢,¢¢ € K such that x® # ¢, there are soft open sets (F, £), (G, E)such
that x¢ € (F,E), y* € (G,E) and (F,E) 3 (G, E) = 3.

Definition (2.7)[2]

A family Q of soft sets is a cover of a soft set (F, E) if (F,E) €T (G, E) € Q,i € I}. Itis a soft open
cover if all members of Q is a soft open set. A sub cover of Q is a subfamily of Q which is also a
cover.

Definition (2.8)[2]
A soft topological space (K, E,T") is called soft compact space if every soft open cover of K has a
finite sub cover.

Definition (2.9)[2]
A soft subspace (M, E, Ty,) of a soft topological space (K, E, "), is a soft compact iff every cover of
M by soft open sets in K contains a finite sub cover.

Theorem (2.10)[2]

(i) Every soft closed subset of a soft compact space is soft compact.
(i) Every soft compact subspace of ST, —space is soft closed.

(iii) Soft continuous image of soft compact space is soft compact.

Definition (2.11)[2]

A function h: (K, E,T') > (M, E, 1) is called:

1) Soft closed function if R((F, E)) is soft closed set over M for every soft closed set (F, E) over K.
2) Soft compact function if h‘l((F, E)) is soft compact set over K for all soft compact set (F, E)
over M.

3) Soft proper function if :

i) h is soft continuous function.
ii) The function h X i,: K X Z - M X Z is soft continuous function for all soft space Z.
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Proposition (2.12)[2]

A function h: K - M is soft proper if:

i) h is soft continuous function

il) h is soft closed function

iii) h=1({y*}) is soft compact for each ¢¢ € M.

3. Soft convergence of soft net
In this section, we introduced the basic definitions, theorems and remarks about soft convergence
of sot net, and we give some results about them.

Definition (3.1)[2]
Let K be an ordinary set, and SP be the set of each soft point in K. The function #: D — SP is
called a soft net (S-net) in K and is denoted by {#¢%},epWhere D is a direct set.

Definition (3.2)[2]
A S-net {yf™"} ey in K is named a soft subnet of a S-net {(n&*},cp in K iff there is a function y: H —
Dsuch that:

N)y=nocy,ieforallieH y, =np()).
2) foralld € D, thereis h € H such that, if p € H,p < h,¥(p) < d.

Definition (3.3)[2]

Let {(n¢*}4cp be a S-net in a soft topological space (K, E,T") and (F, E)be a soft set over K, then:

1) (084} 4ep is eventually in (F, E) if there is d, € D such that né® € (F, E) for all d > d,.

2) (n%%34ep is frequently in (F,E) if for all d € D, there is d, € D with d, > d such that

ng‘j" € (FE).

Remark (3.4)[2]
For all eventually S-net in K is frequently, but the converse isn’t true in general.

Definitions (3.5)[2]

A S-net {n¢%}4¢p in a soft topological space (K, E,T) is called:

1) Converge to a soft point x¢ (S-convergence) if it is eventually in every soft neighborhood of x*
(written né% — x*¢), and x¢ is called soft limit (S-limit) point of {#%%}4ep.

2) Have no S-convergent subnet in (K, E, T") (written n4% — oo) iff every subnet of {n¢%}4cp has no
S-limit point.

3) Have a soft cluster (S-cluster) point x¢ € K if it is frequently in every soft neighborhood of x¢
(written né%a x°).

Proposition (3.6)[2]
If % — x¢, then nSa x®.

Theorem (3.7)[2]
Let (F,E) be a soft set over K and x¢ € K, then x¢ € cI(F, E) iff there exists a S-net {n5%}4¢p in
(F,E) such that né% — x°.

Corollary (3.8)[2]
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A S-net {(n%}4cp is called to have a S-cluster point x¢ € K iff {n¢%},ephave a subnet converges to

xC.

Remark (3.9)[2]

Let h: K - M be a function, then:

1) If {(né%}4ep be a S-netin K, then {h(n¢%)}4ep is a soft net in M.

2) If {y%}4ep be a S-net in M, then there is a S-net {n%%}4cp in K such that h(n¢?) = y&¢ for each
d€eD.

3) If n¢* = x¢ for all d € D, then &% — «x°.

Theorem (3.10)[2]
A function h: K — M is soft continuous at x¢ € K iff for all S-net {n¢%}4¢p in K with né¢ - x°,
then h(nS%) — h(x®).

Theorem (3.11)[2]
A S-net {w&%}4ep in product soft topological space [[K,, € € 2 is convergence to x¢ € []K, if
P..(w%) = P.. (x°) in K, for each & €, where P., is a soft projection function from []K; to K.

Theorem (3.12)[2]
A soft topological space (K, E,T") is ST,- space iff every S-net has a unique S-limit point.

Proposition (3.13)
If (n&%}4cp be @ S-netin converge to x® in K, then every subnet of {n&%}4cp is converges to x°.
The proof is clear from definition (3.3(1)) and (3.5(2)).

Theorem (3.14)

Let {n5?}4epbe a S-net in soft topological space (K, E,T") and for each dy € D, (F,E) 4, = {(ng*:d =
do}, x° € K is S-cluster point of {n§%}4ep iff x° € cl(F,E)4, foralld, € D.

Proof: If x¢is S-cluster point of {#%%}4cp. then for each d, € D, (F, E)do intersect each S-
neighborhood of x°¢ because {n4%},cp is frequently in each S-neighborhood of x¢, then
x® € cl(F,E)q,.

Conversely: If x¢ be not S-cluster point of {n§%}4cp, then there is (G,E) € IV, (x®) such that
&%} aep isn’t frequently in (G, E), hence for some d, € D if d = d,, then né* & (G, E).

Then (F,E)4, 1 (G, E) = @, then x* € cl(F,E),,.

Definition (3.15)

Let h: (K,E,T) —» (M, E,T") be a function, a soft set (F, £),, of h(K) which is defined by (F, E), =
{y® € h(K): there is S-net {n%*}4cpin K with né® — oo and h(n4%) — y¢ } is called exceptional soft
set of h.

Theorem (3.16)

Let h: (K, E,T) - (M, E,T) be a soft continuous function, where (K, E,T") is soft compact, and
(K,E,T), (M ,E, I') are ST, — spaces. Then the following statements are equivalents:

1) h is S-proper function

2) h is soft closed function and h=1(y*) is soft compact set over K for all y¢ € M.
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3) If (n§%}4ep isaS-netin (K, E,T") and y® € M is soft cluster point of {h(n§*)}4,,. then there is a
S-cluster point x¢ € K of {n%%}4¢p such that h(x®) = y*
Proof: 12 Let (F, £) be a soft closed set over K, since(K, E,T") is soft compact, then (F,E) is
soft compact set over K (by theorem (2.10(i)).
Since h is soft continuous function, then h(F, E‘) is soft compact set over M (by theorem 1.10(iii))
Since (M, E, f) isa ST, — space, then h(F, E“) is soft closed over M (by theorem 2.10(ii)), then h is
soft closed function.
Now : {y® }is a soft closed set over Mfor all y¢ € M, since h is soft continuous function, then
h=1(y*) is soft closed set over K, since (K, E,T") is soft compact space , then h=1(y*) is soft compact
(by theorem 2.10(i)).
23 let N°%}4ep be a S-net over K and y® € M be a S-cluster point of a soft net
{h(ngd)}dED over M.Claim h=1(y®) # @ and suppose that the statements (3) not true, that means for
x® € h=1(y®), there is soft open set (F, £, over K contains x¢ such that {n&?}4cpisn’t frequently in
(F, E) .
Notice that h=1(y*) = Uxeeh—l{ye}{xe}. Then the family{(F, E),: x¢ € h=1(y*)} is soft open cover
of h=1(y®) , but h71(y®) is soft compact set, then there are x% x&,...,x¢ such that
h™t(y®) UL, (F,E) e then b~ 1(y€) N(OL, (FE)e) =8
Then h~(y®) A (AL, (FS, E)xe) =@, but {ndd}dED isn’t frequently in (F, E)xl? foralli=
1,2,...,n, thus isn’t frequently in Ul= (F,E)ye, but UL, (F,E),e is soft open set over K, so
nY, (F¢, E)xeis soft closed set in K.Thus by assumption h(A; (FC E)x ) is soft closed in M.
Claim y® € h(N-, (F¢, E)xe) if y¢ € h(N¥, (F¢, E)xe) then there is x* €N, (F¢, E)xe such that
h(x?) = y¢, thus x® €0, (F, E)xe, but x¢ € h=1(y¢}, therefore h=1{y¢} €0, (F, E)xe, this is
contradictlon then there is soft open set (G E) over K such that
h=Y(G,E) N h~t(h(D, (F€, E)xe)) =@, ieh (G, E) N (A~ (FC, E)xe) = @, then
h~(G,E) €U, (F, E)xe, but h({ngd}d@) is frequently in (G, E), then {ngd}dEDls frequently in
h~1(G, E) and then it is frequently inT%-, (F, E)xi e.This is a contradiction, then there is S-cluster
point x¢ in K such that h(x¢) = y*
3—>1Toprovethat h x I,: K X Z - M x Z is S-closed function for any soft space Z, let (F, E) be
soft closed over K x Zand let h x I(F,E) = (G, E).
To prove that (G, E) is soft closed set over M x Z, let (y¢, z%) € cl(G, E), by theorem (3.7) there is
a S-net (¥4, z8%4ep in (G, E) such that (8%, z5%)4ep — (¥¢, 2z%) , thus there is a S-net
{04, 28} gepin (F, E) such that (h X I){(n%, 2 }aep = (¥E%, z5) for all d € D ( by theorem
3.9(2)).
Then by theorem (3.11) we have h(y$?) - y© and I,(z5%) - z°and h(x®) = y*
Since{né*}4cp isaS-netin (F, E) for some soft point x¢ ( see definition(3.15), thus by theorem(3.11)
%, 2% gep = (x4, 2%). Since (F,E) is soft closed set , then (F E) = cl(F, E)(see proposition
2.3(2)).
Then (y¢,2z°) = (h X I5)(x¢,z%) € (G,E) . Then (G,E) = cl(G,E) , hence (G, E) is soft closed of
M XZ.
Then h X I is soft continuous function, thus h x I, is S-proper function.

Theorem (3.17)
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Let h: K — Mwhere (K, E,T") is ST, — space , then h is S-proper function iff (F,E), = @

Proof: Let h be a S-proper function and suppose if possible that (F E), # @ , then there is a soft
point y¢ € (F, E),,. Then there is a S-net {n%%}4ep over K with né% — oo such that h(nS%) — ¢, then

there is a soft point x¢ € K such that n¢% — x® and h(x®) = y©. Then we have the net {n¢%}4cp is

S-convergent and this contradiction, then (F,E), = @

Conversely: Let (F,E), = @, to show that (h xI,):K X Z - M X Z is soft closed for any soft

space Z. Let (F, E) be soft closed over K x Z and (h x I)(F,E) = (G, E), to prove that (G, E) is
soft closed set over M x Z , let (y%, z¢) € cl(G, E). Then by theorem(3.7) there is a S-net (y¢4, z5%)
in (G,E) such that (y¢ ,zdd) - (y%,z°, thus there is a S-net (n¢% z5%) such that (h X

I8 2§ aep = (v§% 25%) forall d € D.

Theorem (3.11) we have h(n¢%) — y¢ and IZ(zgd) — z¢ .Since (F,E), = @, then n5¢ — x¢ for
some x¢ € K, then by theorem(3.11) we gate (n¢%, z&%) — (x¢, z°). Since (F, E“) is soft closed set,
then by theorem (3.7) we gate (x°,z¢) € (F, E).

Since (h % I) is S-continuous function,  then (h X I)(ng%,z&%) = (h(ngd),lz(zgd)) - (h %
1;)(x¢,2°) = h(x®) X I;(z%). Then by theorem (3.16(3)) we have h(x®) = y¢ which implies to
(v, z°) € (G,E), then (G, E) is soft closed set.

Theorem (3.18)[2]
The composition of two S-proper function is S-proper.

Theorem(2.19)

Let fi: K, - M; and f,: K, - M, be two S-proper functions where K; and M; are ST; - space ,
iI=1,2, then f; X f5: Ky X K, = My X M, is S-proper function iff f, is S-proper function.

Proof: We want to prove (F,E)fle2 = @, if not there is (y¢, y$) € (F, E")flez , then there is a S-net

(g™, mg?) in Ky x K, which has no S-limit point such that (f; X f£,) (5%, n522) - (¥£,5), then

by theorem(3.11) we have (f, (3 "), f2(ng,™)) = (f, ¥$), then f(ng: ") — ¥£ and f,(ng,?) — ¥5,
but f; and f, are S- proper then by theorem (3.17) we have (F, E)f1 = @and (F, E")Ic2 = @ which
implies that nedl > x¢ € K, and nddz - x%2 €K, , then (nedl,nzzlz) - (x,x%2)f 5, this is

contradiction, therefore (F, E)fle2 = @, then f, x f, is S-proper function.
Conversely: We want to prove that f; and f, are S-proper functions, since f, x f, is S-proper, then

by theorem (3.17) we have (F, E)flez =0.

Suppose that y;* € 3, and y;* € (F, £, , then there is a S-net {n%%'}41ep in Ky with n53*

o and f(nddl) - y¢, thus for each S-net {nddz}dZED in K,, the S-net (nedl,ndzz) has no S-limit
point, otherwise {nddl} has S-limit point, if we take nedz = x® foralld, € D, then fz(r;fi‘jz) -
f(x®") = y5, but this implies that (f; x f,)(ng;" ng,”) = (f(1g, ). (15, )) = (%, ¥), that is

(v£,¥5) € (F, E),xy, this is contradiction, there for (F,E),, = @, then f; is s-proper.
In similar way, we can prove that f, is s-proper function.

Theorem (3.20)[2]
Let (K,E,T") be ST, —space, and let h:(K,E,T') - {a} be a function, then h is S-proper iff
(K, E.I) is soft compact where a® & K.
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Theorem (3.21)[2]
Let h be S-proper function from (K, E,I") into (M, E,T), then h~1(H, E) is S-compact over K for
every (H, E) is S-compact over M.

4.Convergence of Soft Filter

Some preliminaries about the soft filter are presented in this section by using soft set on an
universal set and give several interesting properties, and we investigate the convergence theory of
soft filter in a soft topological space.

Definition (4.1)[5]

A collection ¢of non-null soft sets over K which is satisfies:
&<

i) If (F,E), (F,, E) € ¢, then (F,E) N (F, E) €¢

iii) If (F,E) € ¢and (F,E) € (F,, E), then (F,, E) € ¢.
is called soft filter (S-filter).

Example (4.2)[5]
Let (K, E,T) be a soft topological space, a S-neighborhood N (x¢) of a soft point x¢ € K is a S-
filter, and is called the S-neighborhood filter.

Example (4.3)

Let K ={a,b,c}, £ ={w,w,}, {={(F,E),(F.,E), (F5,E)} where Fi(wy) =0,F(w,) =
K,F(wy) = {a, b}, F;(w;) = K, F3(w,) = {a, c}, F3(w;) = 0.

Then ¢ isn’t S-filter, because (Fy, £), (Fs, £) € ¢but (F, E) A (F3,E) = @ € ¢.

Definition (4.4)[5]
A sub collection {,of a S-filter { on K is called a S-filter base iff for all (F, E) € ¢ there is
(Fo, E) € ¢y such that (Fy, E) € (F, E).

Definition(4.5)[5]
If {yis a S-filter base for a S-filter {, then & = {(F,E): (Fy, E) € (F,E)for some (Fy, E) € {,}is a
S-filter called filter generated by ;.

Remark (4.6)[5]
A S-fiter ¢ over K doesn’t guarantee that ¢, is a S-filter on K for each w € E.

Definition (4.7)[5]

A S-filter on K is called S-convergence to x¢ (written { — x° ), and the point x¢ is called a S-limit
point of ¢ iff (G, E) € ¢ where (G, E) is a S-neighborhood of x¢.

A soft point x° is called cluster point (C-point) of  (written {ax® iff (F,E) A (G,E) # @ for all
(F,E) € ¢and (G, E) € Ny (x®).

Remark (4.8)
If a S-filter base {,convergence to x¢ € K, then a S-filter £ generated by ¢, is also convergence to
x¢, thatisif {; — x°, then { —» x¢.
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Theorem (4.9)

A soft point x° € K is S-limit point of a soft set (F, £ )over K iff (F, E) — {x°} belongs to some filter
¢ such that { —>x*°.

Proof: Suppose that x¢ is a S-limit point, then (G, E) A\ (F,E) — {x°} # @ for all (G, E) € Nz(x®)
Then {,={(G,E) A ((FE) — {xe})} is a S-filter base for some S-filter ¢, then (F, £) — {x°} € { and
¢ —>x°¢

Conversely: If (F,E)—{x°}€¢ with ¢ —x°, then (G E)A ((FE) — {xe}) # @ for all
(G, B) & Ny(x°).

Thus x€ is a S-limit point of (F, E).

Theorem (4.10)

A function h: K — Mis S-continuous iff h({) = h (x¢) whenever ¢ — x°.

Proof: Let (G, E) € Ny (h(x®)). Since his continuous, then h=1((G, E)) € Ny (x®)

Since ¢ —x®, then h™1((G,E)) € ¢, thus (G, E) € h({). Then h({) — h (x°)

Conversely: Suppose h be not continuous function at x¢, then there is a soft set (G, E) € Nz (h(x®))
such that h((F, E)) € (G, E) forall (F,E) € N;(x®).

Then for any (F, E) € N;(x®), we can defined S-filter {on (F, E) such that h({) € (G, E), but is a
S-filter over K with ¢ — x° this is contradiction, then h is S-continuous.

Theorem (4.11)

A S-filter { over K has a C-point x° iff x¢ € cI(F,E) forall (F,E) € .
Proof: {ax® <« (F,E) N (G,E) =+ @ for all (F,E) € ¢ and (G,E) € Ns(x®) < x° E cl(F,E) for
all (F,E) € { <x° &n cl(F,E).

Theorem (4.12)

If { >x°,then {ax®.

Proof: Suppose { —x¢, (F,E) € ¢ and (G, E) € Ng(x®)

Since { —>x° and (F,E) € ¢, then (F, E) € Ny(x®)

Since (F,E)€Ny(x®) and (G, E)E Ny;(x®) , then (F,E)N(GE)E N;(x®) , thus
(F,E)R (G,E) # @. Then ax®.

Theorem (4.13)

A S-filter base ¢, over K is S-convergence to x¢ € K iff for all (G,E) € Ng(x®), there is
(F,, E) € ¢, such that (Fy, E) € (G, E).

Proof: Let { — x¢, then a S-filter {generated by {, is convergence to x¢ (remark4.8).

Then (G,E) € ¢ forall (G, E) € Ny(x®), (from definition 4.7), then there is (F,, £) € {, such that
(Fo, E) € (G, E) (see definition 4.5)

Conversely: let (G,E) € Ny(x®) , then by hypotheses there is (Fy,E) €, such that
(Fo, E) € (G, E). Since ¢, is a S-filter over K, then (G, E) € ¢, (from definition (3.1(3)), then (G, E)
€ ¢ forall (G,E) € Ns(x®), then {, — x¢ (by definition 4.7).

Theorem (4.14)
A S-filter ¢ over K has a C-point x¢ iff there is a S-filter {' finer than { which converges to x°.
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Proof: Suppose that {ax®, then (F,E) A (G,E) # @. forall (F,E) € { and (G, E) € NV;(x®).

Then ¢, = {(F,E) A (G, E)} is Sfilter base for some S-filter {" which is finer than ¢ and
convergence to x°.

Conversely: Since { € ¢"and {' — x¢ , then (G, E) € {for all (G, E) € Ny(x®).

Since ¢ € ¢, then (F,E) 1 (G,E) # @ forall (F,E) € { and (G, E) € Ng(x®), then {ax*®.

Theorem (4.15)

Let (F, E) be a soft set over K, x¢ € K, then x° € cl(F, E) iff there is a S-filter Cover K such that
(F,E)E¢and { —»x°.

Proof: If x¢ €cl(F,E) , then (F,E)A(GE)+ @ for all (G E)ENs(x®), then {,=
(F,E) 0 (G, E) is S-filter base for some S-filter {. The resulting S-filter contains (F, £) and { — x®.
Conversely: Let ¢ be a S-filter such that { — x¢, then {ax® (by theorem 4.12).

Then (F,E) A (G, E) # @ forall (G,E) € Nz(x®) and (F, E) € ¢, then x° € cl(F, E).

Corollary (4.16)
Let (F, E) be a soft set over K, x° € K , then x¢ € cl(F, E) iff there is a S-filter base ¢, over K such

that (F,E) € {yand ¢, — x° .

Definition (4.17)

Let ¢, be a S-filter base over K for all (Fy,E), (F,,E) €y, we put (F,E) = (F,,E) iff
(FL,E) € (F,, E), then ({o, =) is directed set. For all (F,E) € ¢, define n:{, U (F,E),
(F,E) € {ysuch that for all (F,E) € {, take (fixed) neg) € (F,E) such that n(F,E) = nep)
Thus (Nr,5))(r,8) € Jois aS-netover K and it is called a S-net associated with a S-filter base {,.

Theorem (4.18)

Let (N¢r2))(r2) € {obe a S-net associated with a S-filter base ¢, on a sts (K, £,I) and x° € K. If
{o = x°, then N gy — x°.

Proof: Let {, - x° and (G, E) € N;(x®), then there is (Fy, E) € ¢, such that (Fy, £) € (G, E).
Then ng, z) € (G, E), Son 5y € (G, E), forall (F,E) = (Fy, E), then n gy — x°.

Theorem (4.19)[5]
Asts (K, E,T") is ST, —space iff every convergence S-filter over K has a unique S-limit point.

Theorem (4.20)

Asts (K, E,T") is S-compact iff each S-filter base ¢, with S-adherent point x¢convergence to x.
Proof: Suppose that (K, E,T") be a S-compact and x¢ is a S-adherent point of {,, then x¢ € cl(F, E)
for all (F,E) € ¢y, then ¢, — x¢ (see corollary 4.16)

Conversely: Suppose that {, — x¢, then by theorem (4.13) every S-net associated with a S-filter base
convergence to x°.

Since every S-net has a subnet which convergence to x°.

Thus (K, E, T is S-compact space.

Theorem (4.21)
A S-filter on a space [[K,, € € 12 is convergence to x¢ € [[K, if B..({) = B.. (x¢) in K. foreach ¢ €
0.
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Proof: If { - x° in []K, for all € € 0. Since P, are soft continuous functions, then by theorem
(4.10) we have P.({) = B, (x°) in[]K, forall € € 0.
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