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Abstract. In this paper, we give new types of soft games, dual soft games,
determined soft games and undetermined soft games. We study the equivalences
between types of soft games. In these soft games, players I and II alternately choose
points and their soft sets respectively. Player I wins if and only if the moves of 1T
cover the space of game by soft topological space.

1. Introduction

Molodtsov [9] initiated a novel concept of soft set theory, which is a completely new
approach for modeling vagueness and uncertainty. He successfully applied the soft set
theory to several directions such as smoothness of functions, game theory, Riemann
Integration, and theory of measurement. In recent years, development in the fields of
soft set theory and its application has been taking place in a rapid pace. This is because
of the general nature of parameterization expressed by a soft set. Cagman et al. [2]
modified the definition of soft sets which is similar to that of Molodtsov. Soft topological
spaces which deal with uncertainties have been studied by some authors as Shabir et
al. [10] and Cagman [2] initiated the study of soft topological spaces. They defined
separately soft topology and established their several properties. Moldtsov [9] described
the person’s behavior with the help of the s-function which for any set of strategies
indicates the set of e-optimal choices. He asked which s-function has to be chosen for
describing the person’s behavior under uncertainty. Recently, game theory has been
extended to topological spaces [4, 5, 6, 7] and their applications.

Throughout this paper, suppose we have a soft game for Nash equilibrium of two
players I and IT in a new form < (F;, E;),S; : i =1,2,...,n >. The soft strategy of this
game players I and II alternately choose points and their soft open sets respectively. 1
wins if and only if the moves of II soft cover the soft topological space. Finally, we give
a generalization for the concept of equivalence between soft games.
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2. Preliminaries

Throughout this paper, let X be a nonempty set (universe), E be a set of parameters
and P(X) denote the power set of X.

Definition 2.1. [9] A pair (F, E), denoted by F', is called a soft set over X, where F'
is a mapping given by F : E — P(X). For e€FE, F(e) may be considered as the set of
e—approximate elements of the soft set (F, F) i.e (F,E)={F(e) | e€E, F: E — P(X)}.
If e¢F, then F(e)=0. A soft set F is called finite (resp., countable) if F(e) is finite
(resp., countable) set for each e€E. The set of all soft sets over X will be denoted by
Se(X).

Definition 2.2. [3] For any two soft sets F, G defined over a common universe X, we
have

(1). F is said to be null soft set, denoted by 0, if F(e)=0 for all ecE.

(2). F is said to be absolute soft set, denoted by X, if F(e)=X for all ecE.

(8). F is soft subset of G, denoted by FCG, if F(e)CG(e) for all ecE.

(4). F and G are soft equal, denoted by F=G, if FCG and GCF.

(5). The soft union of F' and G, denoted by FUG, is a soft set over X and defined by
FUG : E — P(X) such that (FUG)(e)=F(e)UG(e) for all ecE.

(6). The soft intersection of F and G, denoted by FNG, is a soft set over X and defined
by FNG : E — P(X) such that (FNG)(e)=F(e)NG(e) for all ecE.

(7). The soft complement (X — F) of a soft set F is denoted by F¢ and defined by
F¢:E — P(X) such that F¢(e)=X \ F(e) for all ecE.

Definition 2.3. [11] Let I" be an arbitrary indexed set and L={F; | i€['} be a subfamily

(1). The soft union of L is the soft set H, where H(e)=U;crF;(e) for each eeE. We
write OiEFFi:H-

(2). The soft intersection of L is the soft set M, where M (e)=N;crF;(e) for each eckE.
We write N;jer Fy=M.

Definition 2.4. [10] Let F be a soft set over X and z€X. We say that x€F whenever
2€F(e) for all ecE.

Definition 2.5. [1] Let Sg(X) and Sk (Y) be families of soft sets, u : X — Y and
p: E — K be functions. Therefore, f,, : Sp(X) — Sk (Y) is called a soft function.

(1). If FeSg(X), then the image of F under fp,, written as f,,(F), is a soft set in
Sk (Y) such that

Fo(F)E) = {Ueep—lm W(F @), p ) £0

0, otherwise.

for each k€Y.
(2). If GeSk(Y), then the inverse image of G under fp,, written as f;,'(G), is a soft
set in Sg(X) such that

u=(G(p(e))), ple)eY
0, otherwise.

for each ecFE.
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The soft function f,, is called surjective if p and u are surjective, also is said to be
injective if p and u are injective.

Several properties and characteristics for f,, and fp_u1 are reported in detail in [1].

Definition 2.6. [10] Let 7 be a collection of soft sets over a universe X with a fixed
set of parameters E, then 7CSg(X) is called a soft topology on X if

(1). X,0er,

(2). The soft union of any number of soft sets in T belongs to 7,

(3). The soft intersection of any two soft sets in 7 belongs to 7.

(X, 7, E) is called a soft topological space over X. A soft set F' over X is said to be open
soft set in X if F'er, and it is called closed soft set in X, if its relative complement F*°
is open soft set.

Definition 2.7. [10] Let (X, 7, E) be a soft topological space over X and FeSg(X).
Then, the soft interior, soft closure and soft boundary of F, denoted by int(F'), cl(F')
and bd(F') respectively, are defined as:

int(F) = U{G |G is open soft set and GCF'},
cd(F) = N{H|H is closed soft set and FCH},
bd(F) = cl(F)Ael(X —F).

3. Soft games on soft open sets

Definition 3.1. For a soft topological space (X, 7, E), a point p € X is called soft limit
point of a soft set A of X if every open soft set containing p contains some points of
A. The set of all soft limit points of A is called derived soft set of A and is denoted by
sd(A). Points from A — sd(A) are called soft isolated points of the set A. A subset A of
X is called soft dense in itself (or has no soft isolated points) if A C sd(A).

Definition 3.2. A soft game with perfect information G(X, 7, E') on a soft topological
space (X,7,FE) of two players I and II will define as follows: Player I choose the
sequence of points < x1,x2,x3,--- > and Player II choose the sequence of soft open
sets < (F1, E), (Fa, Es), (F3, E3),--- >. Player I wins the play G(X,0S8(X, 1, E)) if
and only if he covers the space X by the soft cover {(F,, E,) : n € N}. Otherwise
Player IT wins.

Remark 3.3. In the soft game G(X,0S5(X, 1, E)) player II has a chance better than
his choice in the game of Galvin [8] and El Atik [4].

Definition 3.4. A soft strategy s for player I is a soft function whose domain
is the set of finite sequences of nonempty soft sets and has the property that if
< (F1,Ey), (Fy, Es),(F3,E3), -+, (Fg, Ex) > is a finite sequence, then s < (F1, Ey),
(Fy, Es), (F3, E3), - ,(Fi, Er) > is a subset of X. s is said to be a soft winning
strategy if each play (z1, (F1, E1), x2, (Fs, E3),---) of G(X, 7, E) for which z;, = s <
(F1,E1), (F3, Es), (F5,E3), -+, (Fy, Ey) > for each positive integer k is won by L.
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The notions of soft strategy and soft winning a strategy for player II are defined
analogously.

The dual game G*(X, 7, E) (II opens the game) will define as follows:
Player I: Z/ﬁ L{Q Z/fg cee
Player II: (Fl,El) (FQ,EQ) (Fg,Eg)
where U, is a soft cover of X by soft sets and (F,,, E,,) € U, for each n € N. I wins the
play (Ui, (F1, E1),Us, (Fa, Ey),---) if I covers the space by soft sets, otherwise, II wins.

Definition 3.5. If the player I or II has a soft winning strategy, then the soft game
G(X,7,E) is said to be a determined game. Otherwise, the game is said to be
undetermined.

Definition 3.6. Any two soft games between players I and II are equivalent if one of
the following holds:

(1) Player I has soft winning strategies in both soft games.

(2) Player II has soft winning strategies in both soft games.

(3) Both soft games are undetermined.

Theorem 3.7. Let (X, 7, E) be a soft topological space, then the soft game G(X, T, E)
is equivalent to the game G*(X, 1, E).

Proof. Let s be a soft winning strategy for Player I in G*(X, 7, F). Let (Uy,Usz,Us,- )
be an infinite sequence of soft covers by soft sets of X. Since s is a soft winning strategy,

then s(Uy, Uz, Us, - -+ )EU,, for every n and |J= s(Uy,Us,Us, - )=X. Player I can use

n 1
s as a soft winning strategy in G(X, 7, E) by the following procedure. First I chooses
a point z7 € X, so that every soft set containing x; is of the form s(/) for some
soft cover by soft sets of X (there must be such a point since the collection of all
soft sets not of the form s(U) cannot soft cover X). Let II chooses any soft set U;
containing x1. Then (Fy, E1)=s(U;) for some soft cover Uy by soft sets of X. Now, I
chooses x5 € X so that every soft set containing o is of the form s(U;,U) for some
U. TI chooses a soft set (Fy, F1) containing xs and (F, E9)=s(U;,Us). Continuing in
this manner , we get a play (x1, (Fi, E1),x2, (F1, E1),---) of G(X, 7, E) and the play
Uy, Uy, U, Uy, - ) of G*(X, 7, E). Since s is a soft winning strategy in G*(X, 7, E), then

U s(Uh,Us,Us,---)=X. Therefore I uses s as a soft winning strategy in G(X, 7, E). O
n=1

We also state the following soft topological game for technical reasons.

Let N be the set of positive integers, Y be a soft subspace of a topological space
(X,7,E) and L be a soft base for 7. We define the game G*((X, 7, E), (Y, 7y, Ey), L)
as follows:

L fplu fpzu fPBu e
1I: il ig i3 cee

where f, . : N — L and i, € N for each n € N. If Yi U fp,u (@) for each n, then I
i=1

1=

wins the play (fp,u, %1, fpou, 42, - - ). Otherwise II wins.

Lemma 3.8. Let (Y, 7y, Ey) be a soft subspace of a space (X, 1, E). IfY is a soft Lindlof
space, then the soft game G*((X, 1, E), (Y, 7y, Ey), L) is equivalent to G*(Y, 7y, Ey) and
hence to G(Y, 1y, Ey).
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Proof. Let s be a soft winning strategy for I in G*((X,r, E),(Y,7v,Ey),L). We
define a soft winning strategy ¢ for him in G*(Y, 7y, Ey). Let (fp,u> foous fosus- )
be an infinite sequence of soft functions such that f, ., : N — L. First II
chooses a soft cover U; by soft sets of Y. I chooses i1 of N such that i1=s(fp,u)-
Set YN fpu(in)=(F1, E1) and t(Uy)=(F1, E1). Since fp,4(i1)€EL and Y is a soft
subspace of X, then (Fi,Fj) is a soft set in Y. Continuing in this manner,
we get the play (fp,us1s fpou,ia, ) of G*((X,7,E),(Y,7v,Ey),L) and the play
(Uy, (F1, E1),Us, (Fa, Es),---) of G*(Y, 7y, Ey). Using the soft winning strategy s for I
and soft Lindléfness of Y,

Ychp u(in cYmep wlin)=

n=1 n=1

(]

(oo}
(YA fpulin))= | (Fus En)
n=1

. Then Y= (Fy, Ey) and so t is a soft winning strategy. O
n=1

4. Determination of soft games

Our goal of this section is to give the necessary conditions for the soft open soft game
to be determine or not.

Proposition 4.1. Suppose k and A are infinite cardinals with £ > A. If X is the soft
union of k disjoint nonempty soft sets, each of which is the soft intersection of A soft
sets, then I has no soft winning strategy in G(X, 7, E).

Proof. Assume that there is a family {(F¢,, Aey) 1 € < k and n < A} of soft sets
n (X, 7, E) such that k and A are infinite cardinals with £ > X and X= |J X, where
E<k

the soft union is formed by pairwise disjoint nonempty soft sets X¢= ﬁ (Fe . Ag ) for
n<A
& < k. Let s be a fixed soft strategy of I, we prove that s is not soft winning. Assume that
IT chooses soft sets of the form (F¢,,, A¢ ) only. Let I={p : p < k} such that there is a
partial play (z1,(F1, E1), 22, (Fy, E2), -+ ,&n, (Fn, Fpn)) such that x,,1=s((F1, E1),
(FQ,Eg), sy (meEm)) for m < n, S((Fl,El), (FQ, EQ), SR (FnaEn)) éXM and
(Fo, Em)€ {(Fep, Aey) + om€Xe and  n < A} for each m < n. By a simple
calculation the cardinality of I < A. Hence there exists pg < k such that pg ¢ I.
Let us choosing a point 2y € X, but s((F1, E1), (Fa, Ea), -+, (Fn, Ey)) € X,,. Thus

o -
IT can omit the point xy on each his moves. Therefore |J (F,,, E,)#X means that s is
n=1

not a soft winning strategy for I in G(X, 7, E). |

Proposition 4.2. Let k be the least cardinal such that the real line is the soft union
of k soft nowhere dense soft sets. If X is a soft Lindelof space of cardinality < k, then
IT has no soft winning strategy in G(X, 7, E).

Proof. Let L be the collection of all soft sets of (X, 7, F). By Lemma 3.8, it is suffices
to prove that IT has no soft winning strategy in G*((X, 7, E),(Y,7y,Ey),L). Let s
be any soft strategy for II in G*((X, 7, E), (Y, 7y, Ey),L). For iy,ia, - ,i, € N, let

Toiy g iyu=58(i1,72, -+ ,ir). Assume that |J fp, . . «(n)=X forall iy,dg, - i, €
n=1
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N, otherwise, s is not a soft winning strategy. Given any o € NV, there is a uniquely
determined play (fp,us%1, fpou, 2, ) in which II uses the soft strategy and I plays

i1=0(1), is=0(2), ---. Let Ds= U fp,ulin). For each z6€X, let F,={cENY : z¢Djs}.
n=1
For iy,--+i, € N, let [i1,i,---i,]={c € NV : o(1)=iy,---0(r)=i,}. Given any
x€X and any iy,49, -4, € N, since |J foiy iy u(n)=X, we choose ir+1€N so that
n=1 '

xéfml,iz,-.- oulirg1), then [iy,ig, - - iy, iT+1]ﬁFx£<ﬂ This shows that the soft sets F, are
soft nowhere dense in NY. Since the cardinality of X < k, this shows that J Fx;ZNN.
reX

Choose o € NN — O F,. Then Ds=X, and so s is not soft winning strategy. O
reX

Theorem 4.3. Let (X, 7, E) be a soft separable metric with no soft isolated points, and
that neither (X, 7, E) nor the real line is the soft union of < 2%° soft nowhere dense
soft sets. Then (X, 7,E) has a soft subspace (Y, 7y, Ey) of cardinality 2%° such that
G(X, 1, E) is undetermined.

Proof. Let B be a countable soft dense subset of (X,7,F) and L be a countable
soft base for (X,7,E). By Proposition 4.1 and Lemma 3.8, it is sufficient to find
a soft subspace (Y,7y,Ey) of cardinality 2% such that IT has no soft winning
strategy in G*((X,7,E),(Y,7y,Ey),L). The set of all II's soft strategies in
G*((X,1,E),(Y,7v,Ey),L) not depends on the soft subspace (Y,7y,Ey) and has
cardinality 2%. Put S={s, : u < 2%}. Define inductively soft set soft dense
sets (F,,A,)CX and points z,€X for p < 2%. Let a < 2% and suppose that
(Fx,A)) and z) have already been defined for every A\ < p. Put Y,=BU{z, :
A < p}. By Proposition 4.2 and Lemma 3.8, II has no soft winning strategy in
G*((X,7,E),(Y,7v,Ey),L). In particular, s, is not soft winning strategy in that soft
game. Let (fp,u, 1, fpou,i2,---) be some play in which II uses the soft strategy s, and

I wins the soft game G*(X, 7, E), (Y,7v,Ey),L). If' Y, g U fpnu(?) for each n, we put

(Fu, A,)=X, otherwise, we put (Fy,,A,)= U fp u(in)DY,. In either cases, (F,,A,)

is soft set soft dense subset of X and (fplu,zl, fooust2,--+) is a soft winning play for I
against s, in every soft game G*((X, 7, E), (Y, 7y, Ey), L) where Y,,CY C(F}, A,,). Since
X has no soft isolated points and it is not the soft union of < 2%¢ soft nowhere dense sets.
Choose a point z,,€( N (FX Ay) — Y,,. This completes the definition of the (F},, A,)’s

A<p
and z,’s. Finally, put Y=BU{z,, : u < 2%}. Since Y,,CY C(F}, A,) for every u < 2%,
IT has no soft winning strategy in G*((X, 7, E), (Y, 7y, Ey), L). O

5. Equivalences between some soft games by winning stratigies

In this section, each soft topological space is assumed to be soft completely regular. K
denotes a class of soft spaces such that K contains all soft singletons and soft hereditary
with respect to soft closed soft subspaces. K refers to soft spaces induced by a soft
operator. We define the soft topological game G(K, 7, &) ,where € is the set of operators
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on K, as follows: if (Fy, Eg)=(X,T,&)

IZ (FlyEl) (Fg,Eg) <F5,E5)

1I: (FQ, EQ) (F4, E4) (F‘é7 E6) ce

where (F27L+1,E2n+1) éC(X,T,g)ﬁK, (F2n+2,E2n+2) éC’(AX,T,(C;)7~ (F2n+1,E2n+1)L~J
(Font2, B2nt2)C (Fan, Ban) and (Fapt1, B2nt1) O(Fanto, E2nt) =¢ for each n > 0.

(oo} ~

I wins the play ((F1, E1), (F2, E2), (F3,E3),---) if () (Fon, E2n)= ¢, otherwise, II
n=0

wins.

Definition 5.1. A soft function s is a soft strategy for player I in G(K, 7, &) if the do-
main consists of finite sequences ((Fy, Eo), (F1, E1), -+ , (Fan, Fan)) if s((Fo, Eo), (F1, E1),
cee (an, Ezn))é C(X, T, 5) and ((FQ, Eo), (F17E1)7 ey (an, Egn), (F2n+7E2n+)) sat-
isfies the conditions of the soft game G(K,7,&) for each n > 0. If I wins the play
((F1, Eq), (Fa, Ey), (F3,Es),--), then s is called a soft winning strategy for player I.

The game G (K, 7, &) define as follows:
L (F,Ey), (Fs, By), (Fy, Ey), -
II: (Fl,Ul), (FQ,UQ),(Fg,Ug),"'
where (Fy,, E,)EC(X,7,E)NK and (F,,U,) is a soft set such that (F,,U,)D (F,, Ey,)
for each n € N. I wins the play ((Fy, E1), (Fy,U1), (Fa, Ea), (Fo,Us),---) of G (K, 7,€)
if {(F,,,Uy) : n € N} soft covers X, otherwise, II wins.

Remark 5.2. If K={0}U{{z} : z€X}, where {0} is null soft space. It is clear that
G (K, T,€) coincides the game G(K,T,&).

Remark 5.3. The soft winning strategies in the game G (K, 7,&) dependent on the
opponent’s moves only, that means a soft strategy s of I defined for ¢ and ((Fy,Un), (Fy,
Us), (F5,Us), -+ ,(Fn,Uy,)), while a soft strategy t of II is defined for ((Fy, Ey),
(F27E2)7 (F37 E3)a T (Fna En))

Theorem 5.4. The soft games G (K,7,E) and G(K,T,&) are equivalent.

Proof. Let s be a soft winning strategy for I in G(K, 7,€) and a winning strategy ¢ for
himin G (K7 T/? 6) Let (F(},EO);(FOa EO) é(Xa T, 5)3 (Fla El)és((F()aEO))’ (F17E1)£(F13 El)
and t((Fy, Eo) )=(F1, E1) . Since (Fy, E1)eC(X,1,E)NK, then (Fy,Eq) is so. Let us
consider II chooses a soft set (Fy,U;) and (Fi, U1)5(F1,E1), and (Fy, Eo)=(X,1,€&) —

(1, Un), (F3, Ez)=s((Fo, Eo), (F1, Er), (F2, Eb)), (F2, E2) =(F3, E3) and t((F1, Ur))=(F2, E») .
Since (F3, E3)€C(X,7,E)NK, then (Fy, E3) is so. Continuing in the same manner,

we get the play ((Fl,El), (Fg, EQ), (Fg, Eg), s ) of G(K, T, 5) and the play ((Fl, El)l,
(F1,Uy), (Fy, Es)', (Fb, Us), (F3, E3),---)of G (K,T,&). Since s is a soft winning strat-

o0

egy of G(K,T1,E), then | (X, 7,&) — (Fap, E2,))=(X, 7,&), by hypothesis, (X, 7,€) —

(Fon, Fon)=(Fan, Usay) for each n € N. Therefore ¢ is a soft winning strategy. O

Definition 5.5. A family U of soft sets in a soft topological space (X, 7,€) is said to
be K-soft cover if for each a soft closed set (F, E) of (X, 7,€) with (F, E)EK, there is
(F,U)EU so that (F, E)C(F,U). In other words, the set of all C(X,7,&)NK is a soft
refinement U.



192 A. El Atik

Now, we define the dual soft game G*(K, 7,&) as follows:
I: Uy Us Us -+
1I: (F1,Un) (F»,Us) (F3,U3) -+ where (F,,U,) is a K-soft cover of
(X,7,E) and (F,,U,) € U, for each n € N. 1 wins the play (Ui, (F1,U1),
Uz, (F3,U3),--+) of G*(K,7,€) if {(F,,Uy) : n € N} soft covers (X, ,&), otherwise,
IT wins.

Proposition 5.6. Let (U1,Us,Us, ) be a sequence of K-soft covers of (X,7,&) and
let s be a soft strategy for I in G*(K, 7,&). Then there is a soft closed subset (F, E) of
(X, 7,&) with (F, E)EK such that for each soft set (F,U) containing (F, E), there is a
soft cover U of (X, 7,E) such that (F,U)=s(Uy,Usa, - ,Un,U).

Proof. Let V be the family of all soft sets in (X,7,€) that are not of the form
s(Uy, U, -+ ,Uyn,U) for some K-soft cover of X. It follows that V is not K,-cover of
(X, 7,E), because otherwise s(Uy,Us, -+ ,U,,U)EV which contradicts the definition of
V. Now, suppose each soft closed subset (F, E) of (X, 7,€) with (F, E)EK has a soft set
(F,V) € V. Then, again V is a K-soft cover of (X, 7, &) and this is a contradiction. O

Theorem 5.7. The soft games G*(K,7,E) and G/(K, 7,€) are equivalent.

Proof. Let s be a soft winning strategy of I in G*(K,7,£). A soft winning strategy for
him in G’ (K, 7, &) is defined as follows: We set t(¢)=(Fy, E1) where (Fy, E1) is any soft
closed subset of (X, 7, &) with (F}, E;)EK and with the property each soft set containing
(F1, Eq) has the form s(Uf) for some K-soft cover U of (X,7,€). Proposition 5.6
assures the existence of (Fy, FEp). Let (Fy,U;) be any soft set in (X,7,€) containing
(F1,E1). Then there is K-soft cover U; of (X,7,E) so that (Fy,U;)=s(U;1). Again
by Proposition 5.6, there is a soft closed subset (Fy, Fs) in (X, 7,&) with (Fy, Ep)EK
and with property, each soft set containing (Fs, F3) has the form s(U,U) for some K-
soft cover U of (X, 7,E). We set t(Uy)=(Fs, E2), and so on. Finally, we get the paly
((Fl, El),ul, (F27E2)7u27 s ) of G/(K, T,g) and the play (Z/ll, (F‘l7 Ul),Z/[Q, (FQ, UQ), s )
of G*(K,1,E) where (F,,U,)=s(Uy,Us,--- ,Uy,) for each n € N. Thus ¢ is a soft
winning strategy for I in G’ (K, 7,E). Conversely, let s be a soft winning strategy
for I in G'(K,7,E). We define a soft winning strategy t of him in G*(K,7,&) as
follows: let U; be a K-soft cover of X. Then we set t(U;)=U;, where U; is any
set from U containing s(¢). Let Us be a K-soft cover of (X,7,£). Then we set
t(Uy,Us)=(Fy,Us) where (F»,Us) is any soft set from U, containing s((Fy,U;)) and
so on. Finally, we get the play (Ui, (F1,Ur),Us, (F2,Us),---) of G*(K,7,£), where
s((Fy,Uy), (Fo,Us), -+, (F,,Up))EU,. Thus ¢t is a soft winning strategy for I in
G (K,7,E). We can also prove the theorem for II: let s be a soft winning strategy
for IT in G*(K,7,€). Then a soft winning strategy ¢ for him in G (K, 1,€&) is defined
as follows: let (F, F}) be a soft closed subset of (X,7,&) with (Fy, E1)EK. Then a
K-soft, cover s(¢) of (X,7,€) contains a soft set (Fy,U;) containing (Fy, E;). We set
s((F1, E1))=(F1,Uy). Let (Fy, E») be a soft closed subset of (X, 7,&) with (Fa, E2)EK.
Then a K- soft cover s((Fy,U;)) contains a soft set (Fy,Us) containing (Fy, E2). We
set t((F1, E1), (Fa, E2))=(F»,Us), and so on. Since {(Fy,,U,) : n € N} not soft covers
(X,7,E), it follows that t is a soft winning strategy for II in G (K,7,E). We define
a soft winning strategy ¢ of him in G*(K,7,&) as follows: we set Uy={s((F,E)) :

(F,E)eC(X,1,E)NK} and t(¢)=U,. Let (Fy,U;)€U;. Then there is a soft closed
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subset (Fy,Ey) of (X,7,&) with (Fy, E1)€EK and s((F1, E1))=(F1,U;). Now, we set
Us={s((F1, E1),(F,E)): (F,E)eC(X,7,E)NK} and t(( F17U1))£Z/{2, and so on. We get

the play Uy, (F1,U1), Uz, (F3,Uz),---) of G*(K,1,&). since {(Fy,U,) : n € N} not soft
covers X. Then t is a soft winning strategy of I in G*(K, T, £). d
Conclusion

In terms of the notion of a soft set, we define some notions of soft topological
games with perfect information. We investigate some properties of it and its connection
with some of each other. We use the definition of soft winning strategies to give a
generalization for the concept of equivalence between these soft games.
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