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Abstract

The primary purpose of this subject is to define new games in ideal spaces via {- pre - g- open set.
The relationships between games that provided and the winning and losing strategy for any player
were elucidated.
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1.Introduction

Kuratowski [1] presented in 1933. A collection { < P(X) is claims an ideal on a honempty set X
when the following two conditions are satisfied; (i) B € { wheneverBc A and A €1 (i) AUB €T
whenever A and B € {. Vaidyanathaswamy [2]. Provides the concept of ideal spaces by giving the
set operator ()*: P(X) — P(X). Which is local function, so the topological spaces were circulated,
claims ideal space and symbolize by (X, T, ), [3-5].

Mashhour, Abd EI- Monsef and EI- Deeb, present the concept of "pre- open set”, aset Ain (X, T) is
a pre-open when A < cl(int(4)) [6]. Many researchers at that time used this concept in their studies
[7-9].

Also, Ahmed and Esmaeel [10], use this concept to provide an - pre - g - closed set (symbolizes
it, ipg - closed). If A-11 € {and 1] is a pre-open set, implies to cl(A) - I € {, soaset A in (X, T, is
{pg - closed. And the set A in X claims {-pre - g - open set (symbolizes it, {pg - open), if X - A is
{pg - closed. The collection of all fpg-closed sets (respectively, fpg-open sets) in (X, T,{)
symbolizes it ipg - C(X) (respectively, {pg - 0(X)). And {pg - O(X) is finer than T.

A space (X, T,1) is namely {pg-T,-space (respectively {pg -T,-space, ipg-T,-space), if for each
element r; # r,, there is an {pg-open set containing only one of them (respectively there is an
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(pg-open sets I1;and 1I,, satisfies r; € (II;-1],) and r, € (II,-11;), there is an [pg-open sets 1I;and
I1,, satisfies r; € II; and r, € LI, such that L[I; N LI, = @)[11].

The main point of this article is to provide new types of games in ideal spaces by using the concept
of fpg - open set.

2. {-Pre-g- openness on Game.

This portion is to provide new types of game by using the concept of fpg-openness, where the
relationships between them are discussed. In the theory of game , there is always at least two participants called
players P, and P,. Denoted for player one by P, and symbolizes for player two by P, and G be a game between
two players R;and P,. The set of choices1,,1,,15,...... , I, for each player. These choices are claims round,
steps or options. In this research with games of type "Two- Zero- Sum Games". The games will be defined
between two players and the payoff for any one of them equals to the loose of other player [11-13]

A function S is a strategy for P, as follows S={S,:4, 4 X B4 > A, such that
(A, By,------ » An-1, Bm-1) = Ay } similarly a function T is a strategy for P, as follows T =
{Tpn; A XBy.4 = By, suchthat (A;,By,------ » -1 Bmo1s Ay) = By 3. [15].

In this work, we provide the winning and losing strategy for any player P in the game G, if P has a
winning strategy in G which symbolizes (P < G), if P does not has a winning strategy symbolizes
(R G), if P has a losing strategy symbolizes (P « G) and if P does not has a losing strategy
symbolizes (P <« G).

Definition 2.1. Let (X,T) be a topological space, define a game G (T, X) (respectively,
G(T,,1))as follows: The two players P;and P, play an inning for each natural numbers, in the m- th
inning, the first round, P, will choose x,, # ¢ . Next, P, choose II, € T (respectively I, €
fpg-0(X)) such that x,, € I, and Gy € I,Im P, wins in the game where B=
{1, 1, 15, ..., 1y, ... } satisfies that for all xm # . in X there exist II,, € B such that x,, € II,
and ¢ €& II,,. Other hand R, wins. |

Remark 2.2. For any ideal topological space(X, T,1):
Lif (B, © G(Ty, X)) then (R, < G(Ty, D).
2.if (P, © G(To,X)) then (P,  G(Ty, D).
3.if (By © G(To, D) then (B;  G(Tp, X)).

Proposition 2.3. If (X, T,{)) is Ty-space (respectively, ipg- T,- space) <—> (R, © G (T, X)).
(respectively, (P, & G(T,, ).

Proof: since (X, T,{) is T,- space (respectively, ipg- Ty- space), then, in the m- th inning, any choice
for the first player P,, x,, #¢_, the second player P, can be found II,, € T(respectively, II,, €
fpg-0(X)) I, € T (respectively 11, € ipg-0(X)). So B = {11}, 1I;, 15, ..., I, ... } is the winning
strategy for P,.

(<) Clear.

Corollary 2.4. (R, & G(Ty, X)) (respectively, (P, © G(Ty,I)<——>Vx, #x, in X ,AFET
(respectivelyd F € {pgC(X)) such that, x; € F and x, & F.

Corollary 2.5. If (X, T,I)isT,-space (respectively, ipg- To-space)«——> (R; % G(T,X)).
(respectively (R, » G(T,, D).
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Proposition 2.6. If (X, T,{) is not T,-space (respectively, not {pg- T,-space)<—> (R, © G(Ty, X))
(respectively, (P, © G(To, D).

Corollary 2.7. If (X, T,{) is not T,-space (respectively not fpg- T,-space) «<—>(R, » G(Ty, X))
(respectively(P, + G(T,, D).

Definition 2.8. Let (X, T,i) be a topological space, define a game G (T;,X) (respectively
G(T,,1))as follows: The two players P;and P, play an inning for each natural numbers, in the m-th
inning, the first round, P; will choose x,, # S where x,, ¢, €X . Next, P, choose Il,, vy, €

T(respectively, 11, v, € Ipg- 0(X)) such thatx,, € (II,,-v;,) and G € (Vip-Iln), P, wins in the

game where B = {{ I, vq 3 {5, vy} ...,{I,Im,ym}...} satisfies that for all x, # ¢ in X there exist
{llm, v }€ B such that x,, € (I1y-vy) and ¢ € (vip-1,). Other hand Py wins.

Remark 2.9. For any ideal topological space(X, T,1):
1. if (R, © G(T1,X)) then (P, & G(T,, D).
2. if (R, © G(T1,X)) then (R, « G(Ty,1).
3. if (Ry & G(Ty,D) then (By & G(T1,X)).

Proposition 2.10. If (X, T, ) is T,-space (respectively ipg-T;-space <—>(P, © G(T{,X)).
(respectively, (P, © G(T,, 1).

Proof: (=) Let (X, T,) be a topological space, in the first round, P; will choose x; # G, - Next,
since (X, T,{) is T,-space (respectively {pg- T,-space) P, can be found II;,v; € T (respectively
I;, vi € Ipg-0(X)) such that x; € (II;-vy)and g, € (v4-1I;), in the second round, P; will
choose x, # ¢,. Next, B, can be found II,, v, € T (respectively II,, v, € fpg-0(X)) such
that x, € Il,-v, and ¢, € (v,-1I;), in the m-th round P, will choose x,, # ¢ _, Next, P, can be

found I1,,,, vy, € T(respectively, L, vy, € fpg- 0(X)) such that Xy € (I~ vy,) and Gy € (Vin~Ily).

SoB = {{ Iy,veh (o vad s (M, Vinds - } is the winning strategy for P,.
(<) Clear.

Corollary 2.11. (P, © G(Ty,X)) (respectively, (R, © G(T,{)<>Vx, #x, inX 3F,F, €T
(respectively 3 F;, F, € fpg-C(X) ) such that, x, € F; and x, € F; andx; € F, and x, € F,.

Corollary 2.12. (X, T,{) is T,-space (respectively, ipg-T;-space) «—>(P; & G(T1,X)).
(respectively (R, & G(T4,1)).

Proposition 2.13. (X, T,{) is not T,-space (respectively, not {pg- T;-space <—> (P; © G(T,X))
(respectively(P; & G(T4,1)).

Corollary 2.14. (X, T, ) is not T,-space (respectively, not ipg- T,-space) «—> (P, » G(T,X))
(respectively(R, & G(T,,1)).

Definition 2.15. [10], [13] Let (X, T) be topological space, define a game G(T,, X )(respectively
G(T,,1)) as follows: The two players P;and P, play an inning for each natural numbers, in the

m-th inning, the first round, P;will choose Xm # G- Next, P, choose ly, vy are disjoint, Iy,
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v € T(respectively, 11, v, € fpg- 0(X)) such that xm € I, and ¢ € vy . B, wins in the game

where B = {{ I, v} {5, v}, .0, {I,Im,ym},...} satisfies that for all x,, # ¢_ in X there exist
{llym, v} € B, suchthat x,, € I, and ¢ € v, . Other hand PR, wins.

Remark 2.16. For any ideal topological space(X, T, ):

1. if (R, © G(T,,X)) then (R, & G(T,, D).

2. if (R, © G(T, X)) then (R, « G(T,, D).

3. if (By © G(T,, 1) then (R; & G(T,,X)).

Proposition 2.17. If (X, T, 1) is T,-space (respectively, {pg-T,-space) <—> (R, © G(T,,X)).
(respectively, (R, © G(T,, D).

Proof: (=) Let (X, T,I) be a topological space, in the first round, P; will choosex; # ¢,. Next,
since (X, T,{) is T,- space (respectively, {pg- T,- space), P, can be found II;and v; € T (respectively
II;and v; € fpg-0(X)) such that x, € II; and ¢, €vq,ly Nyy =@, in the second round, Ry will
choose x, # ¢,. Next, P, choose 1l,and v, € T(respectively 1l;and v, € fpg- 0(X)) such that x, €
lyand ¢, €v, ,ll; Nv, =@, in the m-th round, P, will choose x, # ¢ . Next, P, choose
11, and v,, € T(respectively, II,,and v,, € fpg- 0(X)) such that x,, € [l and ¢_ € vy, Ly N vy, =
@.

So B= {{ Iy, va} {2, va s ooy {Hy, Vin } } is the winning strategy for P,.
(<) Clear.

Corollary 2.18. If (X, T,{)isT,-space (respectively, {pg-T,-space) <——=> (P, ® G(T,,X)).
(respectively, (P; » G(T,,1)).

Proposition 2.19. (X, T,T) is not T,-space(respectively not {pg- T,-space) «—> (R; © G(T,, X))
(respectively (R, & G(T,,1).

Corollary 2.20. (X, T,I) is not T,-space (respectively not {pg- T-space) <—>(R,  G(T,, X))
(respectively(P, % G(T,,1)).

Remark 2.21. For any space (T, X, 1)

1 (Ry & G(Tisq, X)) (respectively G(Tiyq,D); i = {0,1} then (R, < G(T;, X)) (respectively G(T;, D).
2. (Ry % G(Tiyq,X))(respectively G(Tiyq,1); 1 = {0,1} then (P, % G(T;, X)) (respectively G(T;, D).
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P, & G(T, X)

!

P, © G(T, X)

!

SpaceT2

!

Spaceipg- T,

|

P, & G(T, 1)

!

Pl P G(TZ' I)

—

—)

P, & G(Ty,X)

|

P, © G(T,,X)

SpaceT1

!

Spaceipg- T,

|

P2 g G(Tl' D

!

P, & G(Ty, D)

The following (fig) illustrates the relationships given in Remark 2.2

—)

—

Ry ® G(TO‘X‘)

!

R, © G(To,X)

|

SpaceT0

!

Spaceipg- T,

!

P, & G(To, D)

!

p1 P G(TO' D

Figure 1. The winning strategy for B, in G(T;,X), i= {0, 1, 2}

Remark 2.22. For any space (T, X, 1)
1 (Py & G(Ty,X))(respectively G(T;, 1); i = {0,1} then (Py & G(T;14,X))(respectively G(Tyy4,1).
2. (B » G(Ty, X)) (respectively G(T;, 1); i = {0,1} then (P, % G(Ti41, X)) (respectively G(Tiy, 1).
The following Figure illustrates the relationships given in Remark 2.22:
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R, » G(To, D | R, & G(TL, D) — R, » G(T,, D

! ! |

P, © G(To, X) ) | P o G(TLX) —) Py & G(T,,X)

! l !

Not To Space ; .
‘ Not T, Space ‘ Not T,Space

1 1 1

Not Ipg- T, Space ‘ Not fpg- T, Space ‘ Not fpg- T,Space

I I I

R, & G(To, D) —) Py & G(Ty, D ) Ry © G(T2 D)

R, G(TO'X) ‘ R, & G(Tl, X) ‘ R, v G(Tz'x‘)

Figure 2. The winning strategy for B, in G(T;, X), i= {0, 1, 2}

3. The games with open functions via fpg-open sets.

By using open function via {pg-open sets; you can determine the winning strategy for any players
in G(T;, X)); and G(T;,1)) where i={0,1,2}.

Definition 3.1. (1) A function f: (X, T,0) = (Y, T,§) is

1.1-pre-g-open function, symbolizes {pgo-function if f(II) is a jpg-open set in 'Y whenever II is an
{pg-open set in X.

2.{*-pre-g-open function, symbolizes { *pgo-function if f(I]) is a jpg-open set in 'Y whenever 1]
is an open set in X.

3.{* *-pre-g-open function, symbolizes { * *pgo-function if f(II) is an open in Y whenever 11 is an
{pg-open set in X.
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Proposition 3.1. If the function f: (X, T,0) = (Y, T,j) is surjective open (respectively
{-pre-g-open function) and (R, © G(T;, X)) (respectively(R, & G(T;,1)) then (R, & G(T;,Y)
(respectively (R, © G(T;, i), where (i=0,1and 2 respectively).

Proof(1). In the game G(T;,'Y) (respectively, G(T;,7)) where(i=0), in the first round, P,will choose
¢1# Zsuchthat¢q,z,; €Y. Next, R, in G(T,,'Y) (respectively P, in G(T,,j) will hold account
16, 'z €X, f1(g1) # f1(z 1), but (B, & G(To, X)) (respectively (R, & G(To,1),
311; € T (respectively 311, € {pg-0(X)), f*(¢c,) €Ll; andf i(z,) ¢1l; sincef is an open
respectively {-pre-g-open function then ¢, € f(II;) andz, & f(II,) this implies R, in G(T,,Y)
(respectively P, in G(T,,j)) choose f(11,) is open (respectively jpg-open sets), in the second round,
R, in G(T,,"Y) (respectively P; in G(T,,j) choose ¢, # z, such that ¢,, z, €Y. Next, R, in
G(To,"Y) (respectively R, in G(T,,j)) will hold account £ 1(c,), f1(z,) €X, £1(cy) #
f71(z2), but (P © G(To,X)), (respectively (P, © G(To, D), 3, € T(respectively 31I, €
fpg-0(X)), f ' (gm) E Uz and 71 (z5) € 1I,, then g, € f(I1;) andz, € f(II;) this implies P, in
G(Ty,Y) (respectively P,in G(T,,Y) will choose f(11,) is open (respectively jpg-open sets) and in
the m-th round, P in G(T,,"Y) (respectively Py in G(Ty,) choose ¢, # z, such that ¢,z ,, €Y.
Next, P, in G(To,Y) (respectively P, in G(To,j) will hold account f~*(g,,),f(z ) €X,
f'm) # 1 (zm), but (R & G(Ty,X)), (respectively (P, © G(To,0), so3ll, €
T(respectively 31, € ipg-0(X)); () € Uy and (2 ) € U, then ¢, € £(1L,) andz &
f(11,,); this implies P, in G(T,,Y) (respectively P, in G(T,, ))will choose f(11,,,) is open (respectively
jpg-open sets); thus B = {f{ II;}, f{II,}, .., f{lI,}...} is the winning strategy for B, in G(T,,"Y)
(respectively, P, in G(T,§)).

(2). In the game G(T;,"Y) (respectively, G(T;, j)) where (i=1), in the m-th inning, P,will choose ¢ #
Zy Such thatg,z,, €Y. Next, R, in G(Ty,"Y) (respectively, R, in G(T4,7) will hold account
£ (cm) £ (zm) €X £ (sm) # ' (zm), but (P,  G(T1,X)) (respectively, (R, < G(T4,1),
Iy, vy €T (respectively 3Ly, viy € Ipg-0(X)), £7(51) € (My-vip) and £ (z 1) € (vVip -Uy)
and since f is an open ,respectively {-pre-g-open function; this implies B, in G(T;,Y) (respectively
P, in G(Ty,j) choosef(ll,) , f(vy, ) are open (respectively jpg-open sets), thus B =

{51, §v0)}, (612D, §v2)3, - {§(Uny), E(vin)}. - } s the winning strategy for P, in G(T;,"Y))
(respectively PR, in G(T4,j)).In the same way, we can proof (R, & G(T,,"Y) (respectively(R, &

G(T1, ) but f(1l,) N f(viy) = @.Thus, B = {{f(l.ll),f(‘h)}, {f(L2), §(v2)} ---'{f(l.lm),f(\.’m)}---} is
the winning strategy for B, in G(T,, Y)(respectively P, in G(T5,})).

Proposition 3.3. If the function f: (X, T,1) = (Y, T,§) is surjective { *pgo-function and

(R, © G(T;, X)), then, (R, © G(T;,§)) , where (i=0,1and 2 respectively).

Proof (1). In the game G(T;,j), where (i=0), in the first round, R, will choose ¢, # z, such
thatc 1,z ; € Y. Next, P, in G(Ty,j) will hold account f71(cq),f1(z) €X, £1(c1) # £ 1(z1),
but (P, © G(Ty,X)), 31, €T, £1(c,) € 1I; and f~1(z,) € 1I;, and since f is *pgo-function this
implies P, in G(T,, X) will choose f(11,) is a jpg-open set, in the second round, B, in G(T,, ) choose
G2 # Z2, G2, 22 €Y. Next, Py in G(To,j) will hold account f7'(¢,),f7'(z2) €X, f71(c2) #
f75(z2), but (P, & G(To,X)), A, €T, f(c2) €1, andf'(z,) € II,, this implies P, in
G(To,X) will choose f(II,) is a jpg-open set and in m-th round P in G(Ty,}) choose ¢, # z
SmZm €Y, Next, B, in G(To, ) will hold account §1(¢ 1), ' (zm) € X 7' (G m) # £ (z 1), but
Py © G(To, X)), IR ET, () € Uy and f1(z ) € Ly, this implies B, in G(To,X) will
choose f(I1,,) is a jpg-open set, thus B{f{ 11}, f{II,} ..., f{lI;,}... } is the winning strategy for P, in
G(To,X)).
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(2).In the game G (T;,j) where(i = 1), in them-th round P, in G(Ty,) choose ¢, # z,, ,
SmrZm €Y. Next, P, in G(T4, ) will hold account £~ (¢ ), f (2 m) € X, £ (gm) # £ (z ), but
(P2 © G(T1, X)), Ay vin €T, £ (¢m) € (Vi) and £72(z ) € (Vi -Uy), this implies P, in
G(Ty,X) will choose f(II,,) andf(vy,)are jpg-open sets, thus B= {{f(l,ll), f(v)}

{f(11,), f(v2)}, ...,{f(l,lm),f(ym)}...} is the winning strategy for P, in G(T,,X)). By the same way

we can proof(R, & G(T3, X)) but, f(I1,,) N f(vy) = . Thus B = {(11,,) N f(vy,) = @ is the winning
strategy for R, in G(T,, X)).

Corollary. If the function f: (X, T) — (Y, T) is a surjective open function and P, & G(T;,X) ,
then R, © G(T;, i), where i= {0, 1, 2}.

Proposition 3.4. If the function f: (X, T,0) — (Y, T,j) is a surjective { **pgo-function and

(P, & G(Ty, D) then, (R, © G(T,,'Y), where (i = 0,1and 2 respectively).

Proof(1). In the game G(T;,'Y) where(i = 0), in the first round, Pyin G(T,,Y) will choose ¢; # z,
such thatgq,z, €'Y. Next, P, in G(T,,Y) will hold account £~ 1(¢,),f1(z1) €X, 1(cq) #

f7*(z 1), but (B, & G(To, 1), 31, € pg0(X), (1) € 11;and _f_l(Z 1) €61 €f(ly) and 2, €
f(vq) and since fis { **pgo-function this implies R, in G(T,,{) will choose f(II,) such that ¢, €
f(11,), z 1 € f(11;) open, in the second round, P; in G(Ty,Y) choose ¢, # Z,,¢2,Z, €Y. Next, P,
in G(To,Y) will hold account §7*(c,),f™(z2) €X, ' (c2) # f'(z2), but (B, < G(To,0),
31, € fpgO(X), £71(c2) €y andf™'(z) € I, ¢, € f(Il2) and z, & f(v,) this implies B, in
G(To,1) will choose f(II;) and in m-th round Py choose ¢, # Zy , Gms Zm €Y. Next, P, in

G(To,"Y) will hold account f7(gp), ' (zm) €X, f1(m) # {1 (zm), but (B & G(To, D),
31, € ipg0(X), (s ) € Uy and £ (z 1) € Ui, G € f(Hy) and z , € f(vyy, ) this implies B, in

G(To, ) will choose f(I1, ); thus B = {f(11;), f(lI3), ..., f(1I,)-.. } is the winning strategy for B, in
G(To, Y)).

(2). In the game G(T;, Y)where(i = 1), in the m-th round PR;choose g, # Z,, G, Zm €Y. Next,
P, in  G(Ty,Ywill hold accountf (), £ (zm) €X 2 (om) = [z m) but(R, ©
G(T1, D), 3y, Vi € Ipg-0(X).f 7 (g 1n) € (Uy-Vp) and £71(z ) € (Vi ~Llp), 50

R, in G(T4, ) will choose f(I1,,), f(v,,):thus B=
{61, §v)}, (U2, 62D}, -, { 6y, £(vin)}- - i the winning strategy for By in G(Ty, ).

In the same way, we can proof (R, & (T,Y)), but {(11,,) N f(vi,) = @.

Thus B = {{f(11), f(v)}, {fU2), £(v2)}, -, {£(1n), 6(vin)}-.. } i the winning strategy for B,
in G(Ty, ).

4. The games with acontinuous function via ipg-open sets.

In this part, we will using continuous function via {pg- open set to explain a winning strategy for
R, and R, in G(T;, X) and G(T;, 1) where 1 ={0,1,2}.

Definition 3.6. (1) A function f: (X, T,0) = (Y, T,§) is;

1.[-pre-g-continuous function, symbolizes fpg-continuous, if f~(v) € {pg0(X) forall v € T.

2.Strongly-[-pre-g-continuous function, Symbolizes strongly-fpg-continuous, if f~*(v) € T, for
all v € jpgO(Y).

3.[-pre-g-irresolute function, symbolizes (pg-irresolute, if £~1(v) € {pg0(X) for all v € jpgO(Y).

Proposition 4.6. If the function f: (X, T,D)—(Y,T,j) is an injective [-pre-g-continuous function

and (P, © G(T;,'Y) then (P, & G(T;, 1)), where (i=0,1and 2 respectively).
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Proof (1). In the game G(T;, ) where (i = 0), in the first round, P;will choose x; # r, such that, x,,
r; €EX. Next, P, in G(To, 1) will hold account f(x,), f(r;) €Y, f(x;) # f(r;), but (P, &
G(Ty,Y),3v; €T, f(x;) €Evyandf(r;) € vy, but fisfpg-continuous function, so f 1(v) €
fpg0(X), this implies R, in G(T,,1) choose f~1(v;)is anipgO(X), in the second round, R, in
G(To, ) will choose x, # r, such that x,, r, € X. Next, P, in G(T,,X) will hold account f(x,),
f(r) €'Y, f(xz) # f(r2), but (P, & G(To,'Y), 3v, €T, f(x;) € v, and f(r,) & v, this implies P,
in G(Ty, 1) choose f~*(v, ) is an {pgO(X) and in m-th round P,in G(T,, 1) will choose x,, # ry, such
that x,, ry, € X. Next, B, in G(To,X) choose f(xy), f(ry) €'Y, f(xy) # f(ry), but (B, &
G(To,Y), vy, €T, f(%n) € vip and f(ry,) € vy, this implies B, in G(To,1) choose {72 (vy, ) is
an {pg0(X) thus B = {71 (vy), £ 1(v2), ., £ (vin)}- - } is winning strategy for B, in G(T,, D).

(2) In the game G(T;, 1) where (i =1), in m-th round Pyin G(T;,f) will choose x, # ry, such
that x,,, r,, € X. Next, B, in G(Ty,X) will hold account f(xy), f(ry) €Y, f(xm) # f(rm),
but (B, © G(T1,Y), I, vip € T, f(%1n) € (M- Vi) and £(ry) € (vip - i) , this implies B, in
G(Ty, Dchoose £1(11,), £ (viy ), are fpg0(X), thus B =
{{fl(l.h),fl(vﬂ},{fl(ﬂz)fl(\h)};---,{fl(Um)fl(Vm)}---}iS winning strategy for P, in
G(Ty, D). By the same way we can prove P, & G(T,,0).but {~2(II,) N2 (vy, ) =@, thus B =

{7 WD, £ @O W), £ @b o, L5 (W), £ (vn)}--} IS winning strategy for P,
in G(T,, D).

Proposition 4.7. If the function f:(X,T,))—>(Y,T,j) is an injective
strongly- {pg- continuous and (R, < G(T;,§)) then (R, © G(T;, X)) where (i=0,1and 2
respectively).

Proof(1). In the game G(T;,X) where (i = 0), in the first round, P, will choose x; # r; such that
x;,r; € X. Next, R, in G(Ty,X)) will hold account f(x;), f(r;) €Y, f(x,) # f(r;), but (P, &
G(To,j), so03v; € jpg0(Y)), f(x4) Ev, andf(r;) € v, but f isstrongly-{pg- continuous then,
f~1(v,) € T this implies P, in G(T,,X) choose f~1(v,), in the second round, P, in G(T,, X) choose
X, # I, such that x,,r, € X. Next, P, in G(Ty,X) will hold account f(x,), f(rp) €Y, f(x;) #
f(rz), but (B, © G(To,3),3v, € jpgO(Y)), f(x2) € v, and f(rz) € vy, this implies P, in G(To,X)
choose f~*(v;) and in m-th round, By in G(Ty,X) choose x,, # Iy, , Xy, Iy € X. Next, B, in
G(To,X) will hold account f(xy,), f(rm) €'Y, §(x) # f(rm), but (R, © G(To, i), Ivy, € jpgO(Y),
f(%m) € vy and f(ry,) € vy, this implies P, in G(To,X) choosef™(v,) €T ,thus B=

{7 va}, £ {vo} ... T {vin}- . } is winning strategy for B, in G(T,,X).

(2). In the game G(T;,X), where (i = 1), in the m-th round P, in G(T,,X) choose x, # r, such
that x, 1y € X, By in G(Ty,X) will hold account f(xy,), f(ry) €Y, f(xy) # {(ry), but (B, ©
G(T1,5), Iy, Vi € 3pgOCY), f(%1n) € (M- Vi) and f(ry) € (Vi - ), this

implies P in G(Ty,X) choose f~*(11,,), ™*(vyy) € T . Thus

B= {{f_l(l.h),f_l(h)}. {1 AL, £ (V) ---,{f_l(l.lm),f'l(vm)}---} is winning strategy
for B, in G(T1,X). In the same way, we can prove P, < G(T,,X), but f*(Il,,) N {7 (viy) = 9.
Thus B = {{f_l(l.h), DL AL, 1 v2)) v, (57 (W) £ (Vi) 3-- } is winning strategy for
P, in G(T, D).
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Corollary 4.8. Let f: (X, T,) = ('Y, T,j) is injective Strongly-{pg-continuous function and (R, <
G(T;,7), then(R, & G(T;, [), where (i = 0,1and2 respectively).

Proposition 4.9. If the function f: (X, T,0)— (Y, T,j) is an injective open continuous
(respectively [-pre-g-irresolute function) and (R, © G(T,,'Y) respectively (R, © G(Ty,i)) then
(R, & G(To,X) (respectively (R, & G(To, D).

Proof(1): In the game G(T,, X)(respectively in G(T,, 1)), in the first round, B, will choose x; # r; ,
x1,T1 € X, Next P, in G(T,, X)(respectively P, in G(T,,1))choose f(x;), f(ry) €Y, f(x1) # {(ry),
but (R, © G(T,, Y)(respectively(R, & G(Ty,7)), 3v, T (respectively 3v, jpg0(Y)), f(x,) €

viand f(r;) € viand  sincefis  open continuous (respectively [-pre-g-irresolute function)this
implies R, in G(T,, X) (respectively in G(T,, [)) choose f~1(v; ), in the second round, P, in G(T,, X)
(respectively in G(T,, [)) choose x, # r, such that x,, r, € X. Next, P, in G(T,, X) (respectively P,
in G(Ty, 1)) choose f(x;), f(ry) €Y, f(x,) # f(ry), but (B, o G(T,, Y)(respectively(R, <
G(To,§), v, € T (respectively Iv, € jpg0(Y)), f(x;,) € v, andf(r,) € v,, this implies P, in
G(To,X) (respectively P, in G(T,,1)) choose f~1(v,)and in m-th step P, in G(T,,X) (respectively
inG(To,0) choose x,, # 1y, , Xy, Iy € X. Next, B, in G(To,X) (respectively B, in G(To,1))
choose f(xy), §(rym) €Y), f(xm) # £(rm), but(R, & G(To, Y))(respectively (R, & G(To,3)),3vy, €
T(respectively 3v,, € jpgO(Y), {(xy) € vy, and f(rm) € vy this
implies R, in G(T,, X) respectively P, in G(T,, 1)) choose £~ (vy, ), thus B=
{7 va 1 v} o, T {vin}-.. }is winning strategy for B, in G(T,,X)) (respectively PR, in
G(To, D).

(2). In the game G(T,,X), (respectively G(T4,1)), in the m-th round, R, in G(T;,X) (respectively
in G(T4,)) choose x,,, # r,, such that x,,, r,, € X. Next, B, in G(Ty,X) (respectively B, in G(T4,1))
choose  f(xy), frm) €Y),  f(xyn) # f(rm),  but (R o G(Ty,Y)), 3y, vp €T
(respectively 311, vy, € ipg0(Y)); (%) € (U - vip) and f(ry,) € (vip - L), this implies P,
in G(Ty, X)(respectively R,in G(T;, 1)) choose f~*(I1, ), £ (vyy) thus B=
{{f_l(l.h),f_l(vﬂ}, {7 L), £ (v2)} ---,{f_l(Um),f_l(Vm)}---} is  winning strategy  for
R, in G(T,, X)(respectively P, in G(T,,1)). By the same way we can prove B, & G(T,,X)
respectively, R,in G(T,, 1), but f~*(1I,,) N §~*(vy, ) = @ thus B=
{{f_l(l.h),f_l(vﬂ}, {7 L), £ (v2)} ---,{f_l(Um),f_l(Vm)}---} is winning strategy for P, in
G(T,, X)) (respectively P, in G(T,,1)).

Corollary 4.10. If f : (X, T) — (Y, T) is homeo then (R, © G(T;, X)) «<—> (P, © G(T;,Y)) such
that (i=0,1and 2 respectively).

5.Conclusion

The main aim of this work is to submit new near open sets which are called f:pre-g-closed sets
and it is complement fpre-g-open set, and interested also in studying new species of the games by
application separation axioms via {pre-g-open sets and gives the strategy of winning and losing to
any one of the two players in G(T;,X), i= {0, 1, 2} .
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