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Abstract - This paper introduces stable and strongly sable of soft fixed point and studied some of their properties. The
notations of converge of sequence and discrete dynamical system are generalized using soft sets. As a continuation of this,
the concept of orbit was discussed to investigate the behavior of soft point under soft mapping. Also, many basic properties
of these notations was presented. In addition, the concepts associated to soft points have been used to characterize soft
open sets. Moreover, using some of topological properties to obtain a results concerning with soft fixed points. In
particular the uniqueness of soft fixed point have been provided, which is guaranteed to exist.
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1. Introduction

The notion of sOft sets theory was introduced by D. Molodtsov [1] in 1999 as a new mathematical theory for handling
uncertainty. This theory has been applied to many directions with great success. In 2003, Maji et al. [2], conducted a
theoretical study of the operations of soft sets. In particular, they presented the concepts of complement, subset, union and
intersection of soft sets and studied their properties. Recently, a lot of researchers are studying the properties and
applications of soft set theory. In 2011, Shabir and Naz [3] introduce the concept of soft topological space which is defined
with a fixed set of parameters over an initial universe. They studied fundamental concepts of soft topological spaces such
as soft subspace , soft open and soft closed sets, soft separation axioms, soft neighborhood of a soft point, soft normal
spaces, soft regular spaces and discussed several of their properties . In 2013, D. wardowski [4] introduce the notion of soft
fixed point and studied some of its properties. In 2016, S.A. Jubair [5] studied some properties of these soft separation
axioms. Some other studies on soft topological spaces can be listed as [5,6,7,8]. After that in 2016, S.H. Hameed and S.A.
Jubair [9] defined soft generalized continuous functions and derived their basic properties. Also, some fundamental
concepts of soft functions are discussed in detail. Recently, in 2019, Sadi B et al.[10] introduce the definition of converge
of a soft sequence in soft topological space and they discuss some concepts and results about this notion. The paper is
arranged as follows: In section 1, we review some properties of soft set theory and soft topological space. They are basic
tools to investigate our work. A natural characterization of soft open sets is presented by using the notion of soft point. In
section 2, the definitions of stable and strongly sable of soft fixed point have been introduced and studied some of their
properties. Also, a brief summary of a case study concerning discrete dynamical system was presented, a full report of this
case study is given in [11]. The uniqueness of a soft fixed point is studied by using compact topological space and T»-
space. Furthermore, other notions such as converge of soft sequence and the orbit of a soft point are studied and establish
some properties of these soft notions. Some examples and counterexamples are also given. Observe that, in this paper the
analytical method have been adopted. Throughout the paper let R be a set of all real numbers, let Z be a set of all integers
and let N be a set of all natural numbers.

2. Basic Concepts

In this section, basic definitions and notation of soft set theory and soft topological space was presented. Also, some
results have been introduced to be useful in the next section. Throughout this paper, a set M refers initial universe, I' is the
set of all parameters and P(M) is the power set of M.

2.1. Definition [1]

Let M be an initial universe set and I" be a set of parameters. A pair (¥, I') is said to be a soft set over M if
only if K is a mapping from I' into P(M), i.e. KX: ' —-P (M), where P(M) is the power set of M. Observe that
the set of all soft set over M is denoted by (M, I').
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2.2. Definition [1]

Let (¥, T), (£, ) € §(M, I'). A pair (X, I') is a soft subset of (£, I') if K (a)< L(a) for every a € I" and denoted by
(K, ryc (L, ). Also, if (I, & (L, INand (£, ) & (K, ') then (K, INand (£, I') are soft equal and denoted by (¥, I') =
(£, ).

2.3. Definition [1]
A soft set (¥,I') over M is said to be ;
i. null soft set denoted by @ if % (a) =@ forall « € T.
ii. absolute soft set denoted by M, if K(a) =M foralla €T.

2.4. Definition [2]
Let 7 be a nonempty subset of M, then 7 denotes the soft set (7, I') over M, where () = J; for all a € I'. In particular
(M, ') will be denoted by M.

2.5. Definition [1]
Let{(¥;, I'): i€ 1} be family of soft sets. The soft union of these soft sets is the soft set (¥, I') € (M, I'), where the
map X: I' — P(M) defined as follows: X (a)= U{ K;(a): i€ 1}, for all & € I'. Symbolically, (¥, ') = U{(X;, I'):i € I}.

2.6. Definition [1]

Let{(%;, I'): i€l} be family of soft sets. The soft intersection of these soft sets is the soft set (¥, I')e S(M, I") where
the map K: '— P(M) defined as follows: X () = N{ K;(a): i € 1}, for all a€ I'. Symbolically, (X, I')= N{(K;, I'):
iel}.

2.7. Definition [2]
The difference set of two soft sets (X, I') and (£, I') over M is a soft (7, I') denoted by (H,I') = (X, ')\ (£, T);
where H(a) = K (a)\ L(a) forall a € T.

2.8. Definition [2]
The complement of a soft set (¥, I') denoted by (¥, I')¢ is defined by (%, I')°= (K¢, TI'); K¢: I - P(M) isa
mapping given by K¢(a) =M — X (a), forall @ € I'. K€ is said to be the soft complement mapping of XK. Clearly,
(H€)E isthe same as K and ((}¢, M) = (K, I).

2.9. Definition [2]

A soft set (3¢, I') is called a soft point if there exists a€ I' such that X (a) is a singleton and F( B) = @, for all g€
I' —{a}. Such a soft point is denoted by x,. Also, a soft point x,, is said to be in the soft set (#, I') denoted by x, €(7,
I),if xe H (a).

2.10.Definition [5] Let (¥, I') be a soft set over M and 7 be a nonempty subset of M. Then the sub soft set of (¥, I')
over 7 denoted by (%, I') is defined by K;(a) = INK (a), foralla € I',i.e (K;, 1) =T 0 (¥, T)

2.11. Definition [8]

Let M, N be two nonempty sets, f: M — N be a mapping, (¥, ') eS(M, ') and (£, I") € (M, I'). Then:
i. f (%, D)=(f(F),T) where [f(F)(a) =f[K (a)] forall @ € I".ii. f XL, )= (f L), ') where [f 2(L)](a)=f *
[£L(a)] forall a€ T.

Note that, the above definition of soft mapping that used in our work is different from the definition of soft mapping
introduced by D. wardowski [4] and also differs from the concept of soft mapping by Z. Hu and F. Wenging [11]

The following proposition was introduced to be useful in next section.
2.12. Proposition
Let M, N be two nonempty sets and f: M — N be a mapping such that (¥, ') e S(M, ') and (£, I')e S(N, I'). Then
i. f (I, D)=(f (¥, ) if f bijective,
i. 7, =1L, )"

Proof: Clear.
Now, let us recall the definition of a soft topology and some topological concepts which are used in our work.
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2.13. Definition [3]

Let T be a family of soft sets over M. Then t is called a soft topology on M, if
i.®d, M belong to 7, ii. the intersection of any two soft sets in 7 belongs to z, iii. the union of any number of soft sets in ¢
belongs to T The triple(M, t, I') is called a soft topological space.

2.14. Definition [3]
The members of 7 are called soft open sets. The complement of a soft open set is called the soft closed sets.

2.15. Definition [3]
Let (M, 7, I') be a soft topological space and 7 be a nonempty subset of M. Then t; ={(¥,, I')| (X, I')€ t} is called
the soft relative topology on 7 and (7, t4, I') is said to be a soft subspace of (M, t, I').

2.16. Theorem [12]

Let (7, T4, I') be a soft subspace of soft topological space (M, 7, I') and (¥, I') be a sOft set over M.
Then: i. (¥, TI) is soft open over 7 if and only if (X, I') =7 N (£, I') for some (£, '€t
ii. (X, I') is soft closed over 7 if and only if (%, I') =7 N (£, I') for some soft closed set (£, I') over M.

2.17. Definition [13]
Let (M, t, I') be a sOft topolOgical space. A subcollection B of t is said to be a soft basis for the soft topology t if
every member of T can be expressed as a union of members of B .

2.18. Definition. [5]

Let (M, 7, I') be a soft topological space and (£, I') be a soft set over M. Then the soft interior of (£, I') denoted by
(£, I is the soft set defined as: (£, I°=U{(¥, I'):(¥, I') is soft open and (K, I') & (£, I')}. Thus, (£, I')° is the largest
soft open set contained in (£, I').

2.19. Definition [5]

Let (M, 7, I') be a soft topological space and (£, I') be a soft set over M. Then the soft closure of (£, I') denote by
(£, T) is the soft set defined as: (£, )= N{(X, I'): (%, I') is soft closed and (£, ') € (¥, I')}. Note that (£, T) is the
smallest soft closed set containing (£, I').

2.20. Definition [12]
Let (M ,t,I') be a soft topological space over M. A soft set (¥, I') in (M , t, I') is called a soft neighborhood of the
soft point x,, € (K, I') if there exists a soft open set (£, I') such that x,, € (£, ") € (X, I').

2.21. Definition [9]

Let (M ,7,T), (N, 7/,T) be soft topological spaces and f: M—N be a mapping. The mapping f is soft continuous
at x, € M, if for all soft neighbourhood (#, T') of f(x,) there exists a soft neighborhood (%, T') of x, such that f((X, I'))
C (H, ). If f is soft continuous mapping for all x,, , then f is called soft continuous mapping.

2.22. Definition [8]

Let (M ,z, I), (N, 7', T) be soft topological spaces and f: M — N be a mapping . If
i. f is bijective, ii. f is soft continuous, iii. f~1 is soft continuous .

Then f is called to be soft homeomorphism from M to N. When a homeomorphism f exists between M and N, we say

N
that M is soft homeomorphic to N and we write (M , ¢, T) = (N, t’, T).

2.23. Definition [5]
A soft topological space (M, 7, I') is said to be a soft 7,-space if for all x,, y; € M such that x, # yp there exist

soft open sets (¥, I') and (£, I') such that x, € (K, I'), y5 € (£, I') and (X, I') N(L,T)=a.
2.24. Definition [13]

A family 2 of soft sets is a cover of a sOft set (£, I') if (£, ") € U{ (£;, I'): (£;, [)€ Q, i € 1}. Itis a soft open cover if
each member of Q is a soft open set . A subcover of Q is a subfamily of Q which is also a cover.

2.25. Definition [13]
A soft topological space (M, T ,I") is soft compact if each soft open cover of M, has a finite subcover.
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2.26. Definition [10]

Let (M, =, I') be a soft topological space, {xc, } be a soft sequence and xél be a soft point. The sequence x, is said to
converge to the soft point xg . if there exists n; € N, for all n > n, such that xj_ € (X, I') for each soft neighborhood
(%, I') of soft point x,; denoted by 1111_r)£10 Xg = Xg,.

The following Proposition provides a natural characterization of soft open sets using the previously presented notion
of soft points. Before this we need the following Lemma.

2.27. Lemma
Every soft set (£, I') can represented as a union of its soft points i.e (£, I') = U{x,: x, € (£, T) }.

2.28. Proposition

Let (M, T, I') be a soft topological space. A soft set (¥, I') is soft open if and only if for all x, € (3¢, I') there exists
a soft open set (£, I') such thatx, € (£, ') € (K, T).
Proof: (=)Let (¥, I') be a soft open set. Then, for each x, € (%, I') € (X, T)
(<) Let x, € (X, I'). Then there exists a soft open set (£, I') such that x, € (£, I') € (¥, I'). Then, by Lemma 2.27 and
Definition 1.9, we obtain (%, I=U{x,: x, € (X, }E (L, T) . Thus (K, = (£, T) € .

2.29. Proposition

Let (M ,t,TI') beasoft t,- space. Then every soft compact set in t is soft closed.
Proof: Let (X, I') be a soft compact set and x*€ (K, I')¢. For all x# € (%, I") let (K, ') and (3£, I') be soft open sets
such that (Ly, I)V(Hy, I)= & and x® € (£, T), xP € (3,,T). By a soft compactness of (X, I') there exist x*, x? | ...,
x? such that (%, ) U™, (#;,T). Denote (£, =Ly, DN...0(Ly,, T) and (K, I)= (H,,, NN...0 (Hy,, T). Then
x® € (L, et (L, T) N (H,I)=dandhence (£, ") N (K, ') = ®, thus x* € (£,I") S (¥, ). By Proposition 4.1, (X,
) is soft closed set.

3. Main Results

In this section, the definitions of stable and strongly stable Of soft fixed pOint was introduced and studied some
fundamental properties of these concepts. Also, Other concepts such as converge of soft sequence, discrete dynamical
system and the orbit of soft point have been introduced and discussed some of them properties. In addition, some basic
results concerning soft compact and T.-space are given. Now, the following definition is introduce which is needed in this
section.

3.1. Definition

Let (M, 7, I') be a soft topological space and {x :n € Z*} be a s0ft sequence in M. Then xg, s said to converges
to the soft point x93 € M,(x3, is limit of x[ ) if and only if for all Open set (£, I') of M cOntaining xJ, containing all
but finitely many elements 0f x, .

3.2. Example

LetM ={a,b,c}, I'={a;, a,, az,a,} and © ={®, M, (K1, I'),( K2, I'),(K3, I')} be a soft topology defined over M,
where: K1(ay) ={a}, Ki(ay)={a, b}, Ki(a3)={ a, ¢}, Ki(as)={ a, b,c}, Kaay)={ b}, Kaay)={b, c},K(a3)={a}
JKa(as)={a, b}, Ka(a;)={c}, i=1,2,3,4. Now, cOnsider the soft sequence x;_ defined by x; = a,, forall n €Z*. We claim
that xz, converges t0 the soft point a,, in M. To see this, let (£, I') be any sOft open set cOntaining Aq,. IF (L, T) = M.
Thus, xj; converges to a,,inthe sOft topolOgical space M. Then x; € (£, I) for all n. If (£, 1) = (K, I),i=
1,2,3. Thus xg, cOnverges t0 a,, in the sOft topological space M. Then Xg, € (L, ) fOralln.

3.3. Definition

Let (M, 1, I') be soft tOp010gical space and f: M —M be a sOft cOntinuous mapping. Then the family {f"},en
defines a discrete dynamical system in sOft topOlogical space (M, 1, I') where (f)" = f™for all n € N. Moreo0ver, if
f is a homeomorphism then, f= by f=" = (f~1)" for all n € N, then {f"},,cz is called a discrete dynamical system
in soft topOlogical space M.

3.4. Examples (1)

LetM ={a,b,c}, I ={a, B} and 1= {® , M YU{ (¥;, I')| i=1,2,3,4,5,6}, where (X;, I') are defined as follows: K 1(«)
={b}, K1(B) =ta}, Ka(a) ={a}, K2(B) ={ c}, Ks(a) ={ c}, K3(B) ={b}, Ku(a) ={b,c}, Ka(B)={a,b}, Ks(a) ={a,b},
Ks(B)={a, c}, Ke(a)={ a,c} and Ks(B) ={b, c}. Then (M, T, I') is a soft topol0gical space. Define f : M —M as follows:
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f(a) = b, f(b) = ¢, f(c) = a. We'll show that both f and f~! are cOntinuous mappings. In fact, f~1(%, )=
(f (%), T') where f~1(%,(@)) = £~ ({b})= {a} and £ (3, (8)) = f~"(ta})={c}. Thus f(%,, 1= (%, I € T.
In a similar sense it can be shown: f~1(K,,N= (K5, €1, f~1(K;5, M= (K;, T)E 1, f71(K,y, )= (Ks, NE T,
YK, I)= (Kg, T)E T, f7H K, [)= (K4, N)ET, f71(P) = ® E 1 and f~1(M)= M € 7. Therefore, f is continuous
mapping. On other hand, (f~1)~"Y(X,I) = f(X, I') for all soft set (%, I'). Hence (f~1)~Y(%, M= f(¥;,T) where
fG@)= fUbD={c}, @)= f(a) =} Thus (F)K,I)=(K;, TI)er. Similarly,
(f_l)_l(jCZ'F) z(j(ll F) é T, (f_l)_l(gCBvF) = (‘7(2! F) é T, (f—l)—l(%4,r): (:K‘G! r) é T, (f_l)_l(jCSJF) = (j(4!
NET, (f) ™ (Ke 1) =K, IET, (FHYP)=d Erand(f)"*(M) = M € 7. Therefore, £~ is a continuOus
mapping. Hence {f"},¢z is a discrete dynamical system in sOft topOlogical space .

(2) Let M =R (the set of all real numbers ), I' = {a, B}, T={7 < M | M — 7 is a finite subset of M}U{@,M} (i.e. the
finite cOmplement topOlogy on M), and 7={ (¥, I') | X (a), K(B) € T }. Then 7 is a sOft topOlogy on M and hence (M, T
, T') is a sOft top0logical space. Take f: M —M be a mapping define by f (x)=2x, for all x € M. The dynamical system
defineby fis{(2")x:n € Z }.

The concept of orbit is important in the study of dynamical systems, as it tells us how the elements of the space move
under the action of the mapping. By analyzing the orbits of different elements, we can gain insights into the behavior of the
system as a whole. Thus the following definition was introduced.

3.5. Definition
Let (M ,7,TI') be asoft topOlogical space and let f: M — M be a sOft continuOus mapping. The orbit of a soft point
x, € M under the mapping f is defined as: Orb(x,) = {f™(x¢)}nez-

Intuitively, the orbit of an soft element x, under a soft mapping f represents the trajectory of x, under the action of f.
It tells us how the element x,, moves through the space M as we apply the mapping f repeatedly. let's consider an example
to illustrate the concept of orbit under a soft continuous mapping.

3.6. Examples

Let M=N*, I'={a, B} and v = {® , M }U{(X;, I')| i € N}, where (X;, I') are defined as follows: K;(a) ={n,n +
1,..}foralla e I'. Then (M, 7 ,T) is a sOft topological space. Define a mapping f: M — M by f(x) = x+1 fOr all x €
M. TherefOre, f is sOft continuOus. Now, let's cOnsider the Orbit Of the sOft element 1, under the mapping f. We have:

Orb(1)={ {f"(1a)in € N}={f°(1a). f1(1a). f2(La), f3(10), -} ={1,2,3,4,5,..}

In Other words, the orbit 0Of the soft point 1, under the mapping f consists of all the elements in M, in a cyclic order.
Similarly, we can compute the orbits of other elements in M.

Note that the concept Of orbit is clOsely related t0 the cOncept of fixed pOints Of a mapping.

3.7. Definition
Let (M , T, I') be a soft topolOgical space and let f: M — M be a s0ft mapping. A soft fixed p0int Of a mapping f is
a sOft element x,, € M such that f(x,) = x,.

The orbit of a soft fixed point x, under the soft mapping f consists solely of x, itself, since f™(x,)=x, forall n € Z.

3.8. Example

LetM={a,b,c}, T ={a,B}Yand t={® , M YU{ (K;, I') | i= 1,2,3,4,5,6}, where (K;, I') are defined as fOllows:
Ki(a) ={b}, K1(B) =0, K2(a)={b}, K2(B) ={c}, Ks(a) ={a, b}, K3(B) ={b}. Then (M, T, T) is a sOft topol0gical space.
Define f : M —M as follows: f(a) =f(b) = f(c) = b. Then the s0ft point b, is a fixed p0int Of f.

3.9. Proposition
Let (M ,t,I") be asoft compact topological space and {(X,, ') : n € N } be a family of soft subsets of M such that
foralln e N; (¥,, I #®, (K11, ) € (X,,, ') and (¥, I') is soft closed sets. Then N,en(K, ) # @ .

Proof: Assume that N,ey(¥,,I) = ®. By hypothesis (K,,I)¢ is soft open sets for all n€N. M
&= ey (F, 1)) = Upen (K, IE. By compactness of M, there exist iy, iy, . . . , i;; k € N such that M
(K1, 1U(Ky, U ... U, T)E. By hypothesis (K, NEME [ (K, 1) (Kip, 1) D ... N( Ky, D=(Ky, TE
M\(X,,,I"), a contraction . Hence N ,en (K, ) # ®.

n
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3.10. Proposition
Let (M , 7, T) be asoft topological space and f: M—M be a s0ft mapping such that for each soft point x, € M, f(x,)
is a sOft point Of M. If N,,enf™( M) cOntains only one sOft point x,, € M, then x,, is a unique soft fixed point of f.

Proof: It's clear that f™( M) & f™( M) for each n € N. Let x, be a s0ft point of M such that x, € Nyenf™( M). Then
we get {x}E Nnen/™ (M) and consequently f({xe NE f(Mpenf™(M))E Npenf™ (M Npenf™ (M) =x,. Since
f(x,) is a soft point, then f(x,) = x, .

The following example shows that the nOnempty sOft values in abOve Prop0sition is necessary. Let M ={x,y }, T =
{a, B}, T ={®, M (a{x}), (BLy}} and let f : M — M be 0f the form f(x) =y, fOrall x € M. Then Npenf™( M) = yp,
but f is a fixed point.

3.11. Theorem
Let (M, t,TI)be asoft cOmpact To-space and f: M — M be a soft cOntinuous mapping such that:
i. f(x%) is a sOft point in M, for each soft point x* € M,
ii. if f((X, I'))= (%, I') then (K, I') contains only one soft point 0f M for each soft closed set (¢, I') & M .
Then there exists a unique soft point x® € M such that f(x,) = x, .

Proof: Consider {(X;, I') : i € I } a family of soft subsets 0f M of the form (K, I') = f (M), (%,, I)=f (K1, I')) = f2(M),.
oy (Kp D) = f(Kyeq, D) = fM(M), n € N. Clearly, (¥,.I) S (K,_,,[) forall n € N. By Prop0sition 2.29, for each n €
N, (%,.01) is soft closed and by Propo0sition 3.9, a soft set 7 =N,y (K, I') is nOnempty. Let us Observe that £(7) =
f(Npenf™(M) )& Npenf™ (M) < (M) =7. Now to show that 7 < f(7), suppose that there exists x, € J
such that x® € f(7). Denote £, = f'({x,}) N (%, T). Let us show that £,,# ®and £, S £, — 1 for all n € N. By
Proposition 3.29, there exists a nOnempty soft element xz f~*({x,}) N 7 and hence x, = f(xg) € £(7); contradiction.
Thus, f (3)=7 by (ii) and Proposition 3.10, completes the proof.

Now, the concept of stability of the soft fixed point will be given and some related results.

3.12. Definition

Let (M, 7, ') be asoft topolOgical space, f: M — M be a sOft continuous mapping and x, be a soft fixed point of
f. Then x, is called stable if for every soft open set (¥, I") containing x, there exists an sOft Open set (£,I") & (¥, I')
containing x,, such that Orb(xg) E (X, I") forall x5 € (£, I") . Otherwise, we say that x,, is an unstable soft fixed point.

3.13. Example

Let M = {x1, xo} and I' = {a, £}. If we give the soft sets Ki: E — P(M) for i € I defined by F1(a)={x1}, K1 (B)=
@, K2 (@) = 0, K2B)={x2}, K3(a) = {x1}, K3 (B) = {x2}. Then the family t = {® , M, (X1, E), (K2, E), (X3, E)} is a sOft
topology. Now, let us give the sOft continuOus mapping f: M — M by f (x) = x, for all x € M. Here x,, is a sOft fixed
point of fand x, € M . Thus there exists an sOft open set (X1, I') where x, € (X,;,I"& M. Note that Orb(x,)E
(K,,IE M. For a soft open set (K5, I') there exists an sOft Open set (K1, I') where x, € (¥, NE (¥5,I') and
Orb(x,) & (¥,,I") & (5, T). Also, for a soft  Open set (K, ") then x, € (¥, ") and Orb(x,) & (K, I'). Hence, x, is
stable.

3.14. Example

Let M = R (the set Of all real numbers), I' = {a, B}, T={J € M | M — 7 is a finite subset of M} U {@,M} (i.e.
the finite complement topOlogy on M) and t ={ (¥, I') | X (a), KX(B) € T}. Then 7 is a s0ft topOlogy On M and hence
(M, ,T) is a sOft top0logical space. Take f: M — M be a mapping define by f(x)=2x for all x € M. The dynamical
system define by f is {(2")x:n € Z } and 0, is a sOft fixed point of f . Let (¥, I") € T where (¥,I") ={(« ,{-1,0,1}), (B,
®)}. Thus Orb(0,)E (£, & (K, I forall (£,I") € t. Hence, x, is unstable.

3.15. Theorem
Let (M ,7,T)be asofttopoOlogical space and B be a base for 7. Then the soft sequence {xg, },ez+ IS convergent
with respect to 8B if and only if it is cOnvergent with respectt0 .

Proof:(=) Let {xg,}nez+ be a cOnvergent sequence with respect to B and x,, be a limit of {xg },cz+. Let (£, ') be an
sOft Open set containing x;_. Then (£, I') = U;e;(K;, ') where (K;, )€ B, for all i € I then x;, € U;e; (%, I') thus
Xq, € (K;,,T') for some (¥ , I') €B . Since (K;,, I') containing all but finitely many elements 0f {xg },cz+ and (¥, I') €
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(£, I'). Then (£, I') containing all but finitely many elements of {xz },cz+. Hence {xg, },ez+ is convergent with respect to
T . (&) Let {xg, }nez+ e a convergent sequence with respect to T and xg, be a limit of {x; },cz+ . Let (£,T) €B
containing xg, . Since (£, I') is an s0ft open set, so (£, I') containing all but finitely many element of {x },c;+. Hence
{xg,:n € Z* } is convergent with respectto B .

3.16. Definition

Let (M ,7, I') be a soft topological space , f: M —M be a continuOus mapping and x, be a stable soft fixed
point Of f. Then x, is called strongly stable (briefly, st-stuble) if there is an sOft Open set (£, I") cOntaining x, such that
Orb(xz) — x, forevery x; € (L,T) .

3.17. Theorem
Let (M ,7,TI')be asofttopOlogical space, B be abaseforzand f: M —M be a continuOus mapping and x,, is
a soft fixed point of f. If x, is stable with respect t0 B then B is stable with respect t0 7.

Proof: SuppoOse x, is a soft fixed point Of f, and it is stable with respect t0 B . Let (£, I') be an sOft Open set containing
Xo . Then (£, 1) = U (%, ) where (X;, I')€ B, for all i € I thenx, € U, (K, I') thus x,, € (K, I')for some (X,
I')e B . Since x,, is stable with respect to B there exists (#,I') € B such that x, € (¥, & (¥;,.I') and Orb( x#)
E (K, Ir)for all x; € (H,I'). Note that (H,I) €t and (X;, I') £(L,T) thus Orb(xg) E (X, MNE(L, Mforall
xg € (H,I). Therefore, x, is stable with respect to 7.

3.18. TheOrem
Let (M ,t,I')be asofttop0logical space, B be a base for 7 and f: M— M be a continuous mapping and x,, is a sOft
fixed point of f. If x,, is strongly stable with respect t0 B then B is strongly stable with respect 10 7.

Proof: Let x, be a soft fixed point Of f, and it is strongly stable with respect to 8 By TheOrem 2.3, x, is stable with
respectto T . Let (£, I') be an soft Open set where x, € (£, I'). Since (£, I') =U;¢, (%, I') such that (¥, I') € B, for all
i €1 thenx® € U;e, (5, T) then x, € (¥, Nfor some (¥, I')e B . Since Orb(xz) —x, stable with respect to B
for all x5 € (X;, INE (L, T). Therefore, x,, is strongly stable with respect t0 .

3.19. Example

Let M = R (the set Of all real numbers), I' = {a, 8}, T be the Ordinary topOlogy on M (i.e. T is the topology on M
generated by the basisB={(a,b)|a b€ R,a<b})andt={(K,TI)|K (a), X(B)E T} Then 7 is a soft topology
on M and hence (M ,t, ') is a soOft topological space. Define f: M — M as follows: f(x) = 3x, forallx € M. Then
f(a, b) =(3a, 3b), for every (a,b) € B, and f~(a, b)=(§, 2) Now, forany (£, ") € 7, f XL, T) = (f YL), T), where [f
LONa) = f YL (a)] for all a€ I'. Since L(a) € T then f~1[ L(a)]€ f~Y(T)=T. Hence f (L, I') € T. Therefore, f is
soft continuous. On the other hand, for any (¢, ) € T ,(f D™ (K, ) = ((f H™YK),T) = (f(K), ), where [ £(F)]( a)
= f [K (a)], forall @ € ' since K(a) € T, we have f((e)) € f(T ) =T, thus f (¥, ') € T. Thus, f * is soft
continuous. Hence {f"},ezis a discrete dynamical system in soOft topOlogical space . So, the dynamical system
define by f is and is {(3)"x},ez the 0, isasOft fixed point Of f. Let (%, I') € T such that 0, € (¥,I") . Choose
(H,TI) € T where , 0, € (H,I') S (K, I') . Note that, Orb(xz)€ (},I') E (X,I') forall x; € (H,I') . Then 0, is sOft
stable. Let (¥,I") € T where 0, € (X, I"). Then Orb(xg)— 0, for all xz € (K,I") . Hence, 0,, is soft st- stable.

4. Conclusion

In this paper, the stable and strongly stable of soft fixed point are defined and simple results and
examples are given. Some basic concepts (converge of soft sequence, orbit of soft point, soft fixed point) are
introduced into soft topological spaces. Using certain conditions the uniqueness of soft fixed point was introduced. In
addition, soft open sets are characterization via the notion of soft points.
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