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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 [ c P(X) is claims an ideal on a nonempty set X,

when the following two conditions are satisfied; (i) B € { whenever Bc A and A €[ (ii) AUB €[
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, 1), [3-5].

Mashhour, Abd El- Monsef and El- 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, [pg - closed). If A-1I € [ and II is a pre-open set, implies to cl(A) - [l € {,soaset Ain (X, T, ) is
fpg - closed. And the set A in X claims [ -pre - g - open set (symbolizes it, {pg - open), ifX - 4 is
fpg-closed. The collection of all {pg-closed sets (respectively, {pg-opensets) in(X,T,0)
symbolizes it {pg - C(X) (respectively, [pg-0(X)). And {pg - O(X) is finer than T.

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

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

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

This portion is to provide new types of game by using the concept of Ipg-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 P,;and P,. The set of choicesI;,15,15....... . 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={Sy:4, 4 X By, 1 > A, such that
(4q,Bq,------ » Am-1, Bm-1) = Ap } similarly a function T is a strategy for P, as follows T =
{Tm; Ay XBy.q = By, suchthat (Ay,By,------ » Ap-1) By Ap) = 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
(P % G), if P has a losing strategy symbolizes (P < G) and if P does not has a losing strategy
symbolizes (R < G).

Definition 2.1. Let (X,T) be a topological space, define a game G (T, X) (respectively,
G(To,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 choosex,, # ¢ . Next, P, choose II,, € T (respectively II,, €
fpg-0(X)) such that Xy € Il and Sm € I,lm., P, wins in the game where B=
{I‘Il,uz,U3, e Uiy ...}satisﬁes that for all x,, # ¢ in X there exist II, € B such that x,, € I,
and ¢ € II,;,. Other hand P, wins. .

Remark 2.2. For any ideal topological space(X, T, ):
Lif (P2 © G(To,X)) then (P2 < G(To, D).
2.if (P, © G(To, X)) then (P, « G(To, D).
3.1f (P, © G(To, D) then (P & G(To,X)).

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

Proof: since (X, T,[) is Ty- space (respectively, [pg- To- space), then, in the m- th inning, any choice
for the first player Py, xp # ¢, the second player P, can be found II,, € T(respectively, I, €

fpg-0(X)) II, € T (respectively II,, € [pg-0(X)). So B = {1I},1I,,1I5, ..., I, ... } is the winning
strategy for P,.

(&) Clear.

Corollary 2.4. (P, © G(To,X)) (respectively, (P, © G(To,{)<—>Vx; #%x, in X ,3F€EF
(respectively3 F € [pgC(X)) such that, x;, € Fand x, ¢ F.

Corollary 2.5. If (X, T,[)is Ty-space (respectively, {pg-To-space)«——> (P1 %+ G(Ty,X)).
(respectively (P; & G(T,, D).
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Proposition 2.6. If (X, T, [) is not Ty-space (respectively, not {pg- To-space)<—=> (P; © G(Ty, X))
(respectively, (R; & G(T,,0)).

Corollary 2.7. If (X, T, ) is not T-space (respectively not {pg- To-space) «—>(P, % G(T(, X))
(respectively(R, % G(T,, ).

Definition 2.8. Let (X, T,[) be a topological space, define a game G (T;,X) (respectively
G(Ty,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,, # ¢ where %, ¢ €X . Next, P, choose I, v, €

T(respectively, LI, v € fpg- 0(X)) such that Xm € (- V) and ¢ € (Vip-11,), P, wins in the

game where B = {{ 4, v1 3 {2, v2} oo, (I, \_!m}...} satisfies that for all %, # ¢ in X there exist
{llm, Vip}€ B such that xp, € (- vyp) and ¢ € (V- Ily). Other hand P; wins.

Remark 2.9. For any ideal topological space(X, T, ):
L if (Py © G(T1,X)) then (P, < G(Ty, D).
2. if (P2 © G(T1,X)) then (P, « G(T4, D).
3. if (Py & G(Ty,D) then (Py < G(T1,X)).

Proposition 2.10. If (X, T, [) is T;-space (respectively {pg-T;-space €<—>(R, © G(T4,X)).
(respectively, (R, & G(T,, ).

Proof: (=) Let (X, T,[) be a topological space, in the first round, R; will choose x; # ¢, - Next,
since (X, T,[) is T;-space (respectively {pg- T;-space) P, can be found II;,v; € T (respectively
II;, v; € [pg-0(X)) such that x; € (II;-v;)and ¢; € (v1-1I1), in the second round, P; will
choosex; # ¢,. Next, P, can be found II;, v, € T (respectively I, v, € fpg-0(X)) such
that x, € II,-v, and ¢, € (v,-11), in the m-th round P; will choose x,, # ¢_, Next, P, can be

found I, vy, € T(respectively, I, vy, € fpg- 0(X)) such that %m € (M- V) and ¢ € (Vip-Up)-
SoB = {{ IzllJ ‘.‘r’l }J {I:IZI' VZ}r ey {I:ImJ Vm}! . } iS the Wlml].ﬂg Strategy for PZ'
(&) Clear.

Corollary 2.11. (P, & G(T{,X)) (respectively, (R, © G(T,[))<—>Vx, #%, in X 3F,,F, €T
(respectively 3 Fq, F, € [pg- C(X) ) such that, x; € F; and %, € F; andx; ¢ F, and x, € F.

Corollary 2.12. (X, T,f) is T;-space (respectively, [pg-T;-space) «—>(P; > G(T;,X)).
(respectively (P; * G(T,, D).

Proposition 2.13. (X, T, 1) is not T;-space (respectively, not {pg- T,-space<—> (P; © G(T{,X))
(respectively(RP; < G(T,0).

Corollary 2.14. (X, T,[) is not T;-space (respectively, not [pg- T;-space) «—> (B, * G(T,X))
(respectively(R, > G(T,, D).

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, Pywill choose x,,, # ¢ . Next, P, choose I, vy, are disjoint, II,

41



Ibn Al-Haitham Jour. for Pure & Appl. Sci. 34(3)2021

Vi € T(respectively, I, vy, € fpg- 0(X)) such that Xy € I, and ¢ € vy, . P, wins in the game

where B = {{ I, ve ) {Ilp,vo}, ..., {I,Im,vm},...} satisfies that for all %, # ¢ in X there exist
{llm Vin} € B, such that %, € Il and ¢ € vy, . Other hand P; wins.

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

L. if (By © G(Ty,X)) then (B, & G(To, 1).

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

3. if (B © G(Ty, D) then (P © G(T2, X)).

Proposition 2.17. If (X, T,[) is T,-space (respectively, [pg-T,-space) <—> (B, © G(T,,X)).
(respectively, (R, & G(T,, ).

Proof: () Let (X, T,{) be a topological space, in the first round, P; will choose x; # ¢;- Next,
since (X, T,[) is T,- space (respectively, {pg- T,- space), P, can be found II;and v; € T (respectively
II;and v; € {pg-0(X)) such that x; € II; and ¢; €EVvi, Il Nvy = @, in the second round, P; will
choose %, # ¢,. Next, P, choose 1l,and v, € T(respectively Il;and v, € fpg- 0(X)) such that x, €
yand ¢, €v, I, Nv, =0, in the m-th round, P; will choose x, # ¢ . Next,P, choose
Il and vy, € T(respectively, IlIyand v, € fpg- 0(X)) such that Xy € llpand ¢ € vy, Ny =
@.

So B= {{ Iy, vi} o, vo ) oor, (T, Vi ) - } is the winning strategy for P,,.

(&) Clear.

Corollary 2.18. If (X, T,[)isT,-space (respectively, [pg-T,-space) <—> (P; + G(T,,X)).
(respectively, (R % G(T,1)).

Proposition 2.19. (X, T,[) is not T,-space(respectively not {pg- T,-space) «—> (P1 © G(T,, X))
(respectively (P; © G(T,, D).

Corollary 2.20. (X, T,[) is not T,-space (respectively not {pg- Ty-space) «<—=>(P; % G(T>, X))
(respectively(R, o G(T,, ).

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

L. (P2 & G(Tisq,X))(respectively G(Ti+1,0)): 1 = {0,1} then (P < G(T;, X))(respectively G(T;, D).
2. (B » G(Tiq,X))(respectively G(Ti.1,0); i = {0,1} then (P, %> G(T;, X)) (respectively G(T;, D).
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P, & G(T,,X)

!

R, & G(sz X)

SpaceT2

!

Spacelpg- T,

|

P, & G(T,, D)

!

P, & G(T,, D)

)

—

P, » G(T:L: X)

|

R, & G(TL X)

|

Spau:eT1

!

Spacelpg- T,

|

P, & G(Ty, 1)

!

P, G(le )

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

—)

—

P, % G(To: X)

|

P, & G(To,X)

|

SpaceT0

!

Spacelpg- T,

!

P, & G(To, D)

P, » G(To, D)

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

Remark 2.22. For any space (T, X, 1)

L (Py & G(Ty,X))(respectively G(T;, D)); i = {0,1} then (P & G(T;.q, X)) (respectively G(Ti.q, D).
2. (P2 » G(T;, X)) (respectively G(T;, 0): i = {0,1} then (P % G(Tisq,X))(respectively G(Ti1, ).
The following Figure illustrates the relationships given in Remark 2.22:
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P, G(To, D) | nmmmmp P, % G(Ty, D) —) P, & G(T,, D)

! ! |

P, oG(ToX) | mmmmmp | PioG(TyX) —) Py G(T5,%)

! ! !

Not TG Space ; .
— Not T, Space ' Not T,Space

1 1 1

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

I I |

P, & G(To D) — P, © G(T, D) —) R, & G(T, 1)

R, % G(To,X) ) |5, (T, X) —) P, » G(T2,X)

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

3. The games with open functions via {pg-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;,[)) where i={0,1,2}.

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

1.I-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(II) is a jpg-open set in Y whenever II
is an open set in X.

3.1 " *-pre-g-open function, symbolizes { * “pgo-function if f(II) is an open in 'Y whenever II is an
{pg-open set in X.
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Proposition 3.1. If the function f:(X,T,[) > (Y, 5,j) is surjective open (respectively
{-pre-g-open function) and (R, © G(T;, X)) (respectively(P, & G(T;, 1)) then (R, & G(T;,'Y)
(respectively (P, < G(T;,})), 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, R;will choose
¢y # z4 such that ¢4,z €Y. Next, P, in G(T,,"Y) (respectively P, in G(T,,3) will hold account
', iz eX 1) # f(z1), but (Py < G(To,X)) (respectively (P, < G(To,D),
311, € T (respectively 3II; € Ipg-0(X)), {%(cy) €Ill; andf{ (z,) €Il; sincef is an open
respectively [-pre-g-open function then ¢, € f(II;) andz; & f(II;) this implies P, in G(T,,"Y)
(respectively P, in G(Ty,7)) choose f(1I,) 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, P, in
G(To,'Y) (respectively P, in G(Ty,j)) will hold account f£71(c,), f1(z,) €X. f1(c,) #
f1(z,)., but (P, & G(Ty X)), (respectively (P, < G(To, 1)), 3II, € T(respectively 311, €
[pg-0(X)). (g ) €Uy andf *(z) € Uy, then ¢, € f(Il;) andz, € {(Il;) this implies P, in
G(Tp,'Y) (respectively R,in G(T,,"Y) will choose f(II,) is open (respectively jpg-open sets) and in
the m-th round, Py in G(To,"Y) (respectively Py in G(To,}) choose ¢ # Z  such that ¢,z €Y.
Next, P, in G(To,"Y) (respectively P; in G(To,j) will hold account {*(gy),f (zm) € X,
f'm) # fi(zm), but (P, 9 G(To,X)), (respectively (P, © G(To, D)), so.3ll, €
T(respectively 31l;, € pg-0(X)): () € Uy and (2 ) € Uy, then Gy, € £(IL,) andz , €
f(11,,); this implies P, in G(To,Y) (respectively P, in G(T, j)will choose f(II,,,) is open (respectively
jpg-open sets); thus B = {f{1I;}, f{IL,}, ..., f{l,]m}...] is the winning strategy for R, in G(T,,"Y)
(respectively, R, in G(Ty,§)).

(2). In the game G(T;,'Y) (respectively, G(T;,)) where (i=1), in the m-th inning, R;will choose S *
Zy such that¢p,z,, €Y. Next, P, in G(Ty,'Y) (respectively, P, in G(Ty,j) will hold account
' sm) £H(zm) €X £7H(cm) # (2 m): but (B © G(T1,X)) (respectively, (P, & G(Ty,D),
Iy, Vip €T (respectively Iy, Vi € Ipg-0(X). £7(¢1) € UmVm) and £ (zm) € (Vi L)
and since f is an open ,respectively {-pre-g-open function; this implies P, in G(T,"Y) (respectively
P, in G(T;,) choose f(I,Im) , f(\_fm ) are open (respectively jpg-open sets), thus B =

{51, (v}, (61D, 6v2)), o s {E(Wan), {(Vin)).-- ] i the winning strategy for P, in G(T1,Y))
(respectively P, in G(T,,})).In the same way, we can proof (R, © G(T,,'Y) (respectively(R, <

G(Tllj)) but f(l.lm) n f(vm) = G.Thus, B= {{f(l,h), f(‘ﬁ)}; {f(LIZ)r f(Vz)}, v { f(l,lm), I(Vm)} ' } is
the winning strategy for P, in G(T,, Y)(respectively P, in G(T,,)).

Proposition 3.3. If the function f: (X, T,[) — ('Y, T,§) is surjective { *pgo-function and

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

Proof (1). In the game G(T;,}), where (i=0), in the first round, P; will choose ¢4 # z1 such
that g4,z 1 € Y. Next, P, in G(To,) will hold account £7(54).f'(z1) EX, £ (c0) # [ (z1),
but (P, © G(To,X)), 3l €T, £ 1(c1) €11; and f (z1) & II1, and since f is {*pgo-function this
implies P, in G(T,, X) will choose f(II,) is a jpg-open set, in the second round, B, in G(T,,}) choose
S2# Z2, G2, 22 €'Y. Next, Py in G(To,j) will hold account f(52),f (z2) €X, £1(52) #
£z 2), but (B, © G(To, X)), I €T, §£7(c2) €U andf ' (z,) € I, this implies P, in
G(Tp,X) will choose f(II,) is a jpg-open set and in m-th round P; in G(T,,}) choose Cm * Zms
S Zm €'Y, Next, P, in G(To, ) will hold account (¢ ), 1 (z ) € X, (¢ ) # £ 1(z ), but
(PZ b C‘(TDJ X))a Ellnlm € T!‘ g_l(g n_'l) € lxlm and E_l(Z m) € lxlms this 1rnp11es PZ in C‘(TDJ X) will
choose f(Il,,) is a jpg-open set, thus B{f{ I}, £} o, (T ) } 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 the m-th round B; in G(Ty,j) choose ¢, # z,,
SmZm € Y. Next, P, in G(Ty,}) will hold account f71(¢ ), f(z ) €X §1(Gm) # (2 m)> but
(P, > G(Tl,x», My Vi €T, £(6m) € (UipVy) and £(z ) € (Vi -1ly), this implies P, in
G(T,X) will choose f(II,,) andf(v,,)are jpg-open sets, thus B= {{f(l,ll),f(vl)},

{f(L,), f(v5)}, ... { f(l,lm), f(vm)}. . } is the winning strategy for P, in G(T;,X)). By the same way

we can proof(P, < G(T,,X)) but, f(lly) N f(vm) = (. Thus B = f(l,lm) n f(\_fm) = @ is the winning
strategy for P, in G(T,,X)).

Corollary. If the function f: (X, T) — ('Y, T) is a surjective open function and P, & G(T;,X) ,
then P, & G(T;,}), where i= {0, 1, 2}.

Proposition 3.4. If the function f: (X, T,0) > ('Y, T,j) is a surjective { **pgo-function and

(R, & G(Ty, D) then, (P, & G(T,,"Y), where (i = 0,1and 2 respectively).

Proof(1). In the game G(T;,'Y) where(i = 0), in the first round, P;in G(T,,"Y) will choose ¢, # z
such thatcq,z1 €'Y. Next, P, in G(Tp,'Y) will hold account f 1(cq),f1(z1)€X, fi(ci)#

£71(z 1), but (B, & G(To, D), 3, € (pgO(X). f1(51) € Wyand f(z 1) € 113,61 € f(I];) and z; €
f(v;) and since fis [ “*pgo-function this implies P, in G(T,{) will choose f(II;) such that ¢, €
f(111), z 1 & f(II,) open, in the second round, Py in G(Ty,"Y) choose g, # Z,,G2,Z, €Y. Next, P,
in G(To,"Y) will hold account f71(g,),f7'(z2) €X, §71(s2) # [71(z2). but (Py © G(To, D),
31l, € ipg0(X), £ () €1l andf '(z,) € 1, ¢, € f(l,) and z, & f(v,) this implies P, in
G(Ty, D) will choose f(II,) and in m-th round P; choose Cm#* Zm > Cm Zm €Y. Next, P, in
G(To,"Y) will hold account §(5p), {7 (zym) €EX 71(5m) # £ (z ), but (Py & G(To, D),
3y, € pg0(X), £ (¢m) € Uy and £ (2 1) € Uiy, S € f(Ily) and z p & §(Vyy) this implies Py in
G(To, 1) will choose f(II,); thus B = {f(1I;), f(II,), ..., f(IIy,)...} is the winning strategy for P, in
G(To, Y))-

(2). In the game G(T;,"Y)where(i = 1), in the m-th round P;choose ¢ m%* Zms Sm Zm €Y. Next,

P, in G(T,Y)will hold account fl(g m)* ri(z m) € X,fl(g m) #* fl(z m), but (P, &

G(Tll D)a Ellnlm: Vm € fpg'O(X)af_l(G m) € (Um'Vm) and f_l(z 11_'1) € (Vm 'l:lm)J S0

R, in G(Ty, 1) will choose f(IL,), f(v,);thus B =
{611, £0v)} 611D, §(v2)}, s (W), §(Vig)3: - } i the winning strategy for P, in G(Ty,"Y)).

In the same way, we can proof (R, © (T,,Y)), but f(I,Im) Nf(vy) =0

Thus B = {{f(10), fv)}, (FQ2), £(v2)} o, {£(1in), (Vi) } is the winning strategy for P,

in G(T2, ).

4. The games with a continuous function via {pg-open sets.

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

Definition 3.6. (1) A function { : (X, T,0) = (Y, 5,}) is;

1.[-pre-g-continuous function, symbolizes {pg-continuous, if {~1(v) € [pgO(X) forallv € T.

2.Strongly-[-pre-g-continuous function, Symbolizes strongly-fpg-continuous, iff *(v) € T, for
allv € jpg0(Y).

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

Proposition 4.6. If the functionf: (X, T,[)—(Y,T,}) is an injective [-pre-g-continuous function
and (R, © 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, R, will choose %, # r; such that, x;,
r; €X. Next, P, in G(Ty,[) will hold account f(%;), f(ry) €Y, f(x;) # f(r;), but (B, &
G(Tp,'Y),3v,; €T, f(x,) €Evyandf(r;) €v;, but fis[pg-continuous function, so f{1(v) €
fpgO(X), this implies P, in G(Ty,1) choose f~1(v;)is anipgO(X), in the second round, P; in
G(Ty, D) will choose %, # r, such that x,, r, € X. Next, P, in G(Ty,X) will hold account f(x,),
f(r2) €Y, f(x2) # f(r2), but (P, © G(To,"Y), 3v, € T, f(x;) € v, and f(r;) & v, this implies P,
in G(To, 1) choose f(v,) is an fpgO(X) and in m-th round Pyin G(T, {) will choose %y, # ry, such
that x,, r, € X. Next, P, in G(Ty,X) choose f(xm), f(rm) €7, f(xm) # f(ry), but (R, &
G(To, ), vy, €T, f(xy) € vy and f(r,) € vy, this implies P, in G(Ty, 1) choose f~2(vy,) is

an fpg0(X) thus B = { {1 (vy),f1(v3), ., 1 (Viy)}--. } is winning strategy for R, in G(To, ).

(2) In the game G(T;,[) where (i =1), in m-th round RPyin G(T;,{) will choose %, # ry, such
thatx,, r, € X. Next, P, in G(T1,X) will hold account f(xm), f(rm) €7, f(xm) #* f(rm)s
but (By < G(T4,'Y), 3y, Vi € T, f(%p) € (U~ Vy) and f(ry,) € (Vi - 1) . this implies P, in
G(Ty, Dechoose (11, ), §(vy, ), are fpg0(X), thus B =
{{rl(ﬂllf_l(‘.’l)};{f_l(ﬂz)rf_l(‘fz)};---J{f_l(um);f_l(‘.’m)}---}iS winning strategy for P, in
G(T1,0). By the same way we can prove P, & G(T,,D).but f(II,) nf*(v,,) =0, thus B=

(0, £ @) 6 W), 1)), e (7 (1), £ (v} s winning  strategy for P,
in G(T,, D).

Proposition 4.7. If the function f:(X,T,0)—(Y,5,j) is an injective
strongly- {pg- continuous and (R, < G(T},1)) then (P, & 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 %; # r; such that
%,,r; € X. Next, P, in G(Ty,X)) will hold account {(x%,), f(r;) €'Y, f(%;) # {(ry), but (B, &
G(To,3), so3vy € jpg0(Y)), f(x;) €Ev; andf(r;) € vy but f isstrongly-{pg- continuous then,
f1(vy) € T this implies P, in G(Ty, X) choose f~(v;), in the second round, P, in G(T,, X) choose
%, # I, such that x,,r, € X. Next, P, in G(Ty,X) will hold account f(x,), f(ry) €'Y, f(x,) #
f(ry), but (Py & G(To,1),3v, € jpgO(Y)), f(x2) € v, and f(ry) & vy, this implies P, in G(To, X)
choose f71(v,) and in m-th round, P; in G(Ty, X) choose Xy # Iy » Xy, 'y € X. Next, P, in
G(To,X) will hold account f(xy,), f(rm) €'Y, f(xm) # f(rm), but (B2 © G(To, i), vy € jpg0(Y),
f(%y) € vy andf(ry,) € vy, this implies P, in G(To,X) choosef *(v,) €T ,thus B=

(£ (vi}, £ {v2} ., 1 (Vin).. } is winning strategy for Py in G(To, X).

(2). In the game G(T;,X), where (i = 1), in the m-th round P; in G(Ty,X) choose Xy # I'y such
that %,y € X, Py in G(Ty,X) will hold account f(xm), f(rm) €Y, f(xm) # f(rm), but (P ©
G(Tlrj)J EII-Ierm € jngCY)s I(Xm) € (Inlm' Vm) and f(rm) € (Vm - I.Im)r this

implies P, in G(T;, X) choose f*(11,), f7*(vy,) € T . Thus

B = {2, WDl AU, A W) o, (£ (U, £ (Vi))oo Jis  winning  strategy
for P, in G(T1,X). In the same way, we can prove P, < G(T,,X), but f*(II,,) n {(vy,) = 0.
Thus B = {2 (U, £ (v0)}, (2 (1), £ V), vy (£ (i), £ (Vi) } is winning strategy for
P in G(T,, D).
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Corollary 4.8. Let f: (X, T,[) — (Y, T,3) is injective Strongly-ipg-continuous function and (R, <
G(T;, ), then(P, & G(T;,[), where (i = 0,1and2 respectively).

Proposition 4.9. If the function f: (X, T,[) = (Y,T,j) is an injective open continuous
(respectively [-pre-g-irresolute function) and (R, © G(T,,'Y) respectively (P, & G(Ty,§)) then
(P2 & G(To,X) (respectively (P, < G(To, ).

Proof{1): In the game G(T,, X)(respectively in G(T, [)), in the first round, P; will choose x; # r; ,
%1,17 € X, Next P, in G(Tp, X)(respectively P, in G(Ty, [))choose f(x1), f(r1) €'Y, {(x1) # {(r1),
but (B, < G(To, Y)(respectively(P, < G(To,)), vy G (respectively 3v, jpgO(Y)), f(x1) €

v;and f(r;) € viand sincefis  open continuous (respectively [-pre-g-irresolute function)this
implies P, in G(T,,X) (respectively in G(T,,[)) choose f(v; ), in the second round, P, in G(Ty, X)
(respectively in G(Tg,[)) choose %, # ry such that %, r, € X. Next, P, in G(Tg, X) (respectively P,
in G(Tg,0)) choose f(x), f(r2) €Y, f(x2) # f(r2), but (P, & G(To,"Y)(respectively(R, <
G(To,7)), v, €T (respectively 3v, € jpg0('Y)), f(x,) € v, andf(r,) €& v,, this implies P, in
G(To,X) (respectively P, in G(To,1)) choose f 1(v, )and in m-th step P; in G(To,X) (respectively
in G(To,[)) choose %y # ry , %y, I'm € X. Next, P, in G(To,X) (respectively B, in G(To,1))
choose f(%y,), f(ry) €'Y), f(x) # f(ry), but(Ry & G(To,'Y))(respectively (P, < G(To,1)),3vy, €
T(respectively vy, € jpg0(Y), f(xm) € Vy, and f(rm) & Vp, this
implies P, in G(T,, X) respectively R, in G(T, 1)) choose £1(vy, ) thus B=
{ri{\_fl L vy} ...,ri{\_fm}. } is winning strategy for P, in G(Ty, X)) (respectively B, in
G(To, D).

(2). In the game G(T;,X), (respectively G(Ty,[)), in the m-th round, P; in G(T,X) (respectively
in G(Ty,0)) choose x,, # ry, such thatx,,, r,,, € X. Next, P, in G(T;,X) (respectively P, in G(Ty, 1))
choose  f(xy), fr) €Y),  f(xp) # f(ry),  but (B o G(Ty,7Y), 3, v, €T
(respectively 311, , vin € 3pg0(Y)); f(xm) € (U, - vy ) and f(rm) € (V- ), this implies P,
in G(Ty, X)(respectively Pyin G(T, 1)) choose £~ (11, ), £ (vy,) thus B=
{{rl(ﬂﬂ; £ v A, WY v, O (W), £ (Vi) 3-- } is winning strategy  for
R, in G(T;, X)(respectively P, in G(T;,1)). By the same way we can prove P, & G(T,,X)
respectively, Poin G(T5, 1), but f7(Il,,) N (v, ) = @ thus B=
{{rl(ﬂﬂ; £ v A, WY v, O (W), £ (Vi) 3-- } is winning strategy for P, in
G(T,, X))(respectively P, in G(T,,1)).

Corollary 4.10. If £ : (X, T) — ('Y, ) is homeo then (P, © 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 [-pre-g-closed sets
and it is complement {pre-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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