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Abstract: Do the topologies of each dimension have to be same of any space? I show that this is not
necessary with amply soft topology produced by classical topologies. For example, an amply soft
topology produced by classical topologies may have got any indiscrete topologies, discrete
topologies or any topological spaces in each different dimension. The amply soft topology allows to
write elements of different classical topologies in its each parameter sets. The classical topologies
may be finite, infinite, countable or uncountable. This situation removes the boundary in soft
topology and cause it to spread over larger areas. Amply soft topology produced by classical
topologies is a special case of an amply soft topology. For this, I define a new soft topology it is
called as an amply soft topology. I introduce amply soft open sets, amply soft closed sets, interior
and closure of an amply soft set and subspace of any amply soft topological space. I gave parametric
separation axioms which are different from 7; separation axioms. 7; questions the relationship
between the elements of space itself while P; questions the strength of the connection between their
parameters. An amply soft topology is built on amply soft sets. Amply soft sets use any kind of
universal parameter set or initial universe (such as finite or infinite, countable or uncountable). Also,
subset, superset, equality, empty set, whole set on amply soft sets are defined. And operations such as
union, intersection, difference of two amply soft sets and complement of an amply soft set are given.
Then three different amply soft point such as amply soft whole point, amply soft point and monad
point are defined. And also I give examples related taking a universal set as uncountable.
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1. Introduction

Greene [1] mentioned in his book “The Elegance of the Universe” that the 1 1™ dimension appears
when the Heterotic-E matching constant is greater than 1 but not less than 1. In this case, it may be
thought that the 1 1™ dimension s a different topology. I think this may be a discrete topology. So, is a
topology possible in which different topologies of different dimensions can exist? In this context, for a
topological space in which different topologies can be written in different parameters, it should be
looked at whether a set is created in which different sets can be written in different parameters. So, let
us first analyze Molodtsov’s soft set [2] which makes it possible to write different sets with different
parameters.

Molodtsov [2] defined a soft set and gave some properties about it. For this, he thought that there
are many uncertainties to solve complicated problems such as in sociology, economics, engineering,
medical science, environment problems, statistics, etc. There is no deal to solve them successfully.
However, there are some theories such as vague sets theory [3], fuzzy sets [4], probability,
intuitionistic fuzzy sets [5], rough sets [6], interval mathematics [7], etc., but these studies have their
own complexities. Also, you can see the latest study examples based on them [8—13].

Maji et al. [14] defined soft subset, soft superset, soft equality and they gave some operators such
as intersection, union of two soft sets and complement of a soft set. They presented some properties
about them. But some properties of them are false. So, Yang [15] gave counterexample about some of
them. Also, Ali et al. [16] gave counter example about the others. Then they redefined operations of
soft sets. Then the other researchers pointed out these false about soft operators and they gave some
new definitions about soft operators of soft sets [17-25]. These are so valuable studies.

Up to now, there are many studies on the soft sets and their operations, also, taking universal set
of parameters E is finite and countable because of the definition of the soft set. There are many soft
sets and their operators defined. As first, in the soft set defined by Molodtsov [2] and developed by
Maji et al. [14] the union of any soft set and its complement need not be a universal set. So, this
situation makes a lot of deficiencies like a problem about complement of any soft set. To overcome this
problem, researchers see two different ways. One way is using fixed parameter set in soft sets like
Shabir and Naz’s work [26]. They defined a lot of concept about a soft set and its topology. They used
same parameter sets in their soft sets. This situation limits the soft topology. As a result of the fixed
parameter, a soft point could be defined with fixed parameter. As a result of this, all soft sets have same
values in all their parameters [27-30]. Some researchers tried to overcome this situation by defining
another soft point [17,24,27,31]. You can see the latest study examples based on Shabir and Naz’s
work [32-38].

The other way is to redefine soft set and its operations. As first, Cagman and Enginoglu [19]
redefined soft set and its operations. This study is so valuable. But anyone could not take uncountable
or infinite universal parameter set in practice. Because it is not pointed out what will we do with
parameter sets between two soft sets exactly while using soft operators. You can see the latest study
examples based on Cagman and Enginoglu’s work [32,36—40]. Cagman et al. [41] defined a soft
topology. They use different parameter sets in their soft sets. But all of them are finite because of the
definition of soft operations. Then, Zhu and Wen [25] redefined a soft set and gave operations of it.
Also, they pointed out what will we do with parameters set between two soft sets while using soft
operators. But it is so complicated and as a result, cause same problems. You can see the latest study
examples based on Zhu and Wen’s work [42—-44].

A similar situation drew attention of Fatimah et al. in [45]. They said that in their study all soft
and hybrid soft sets used so far binary operation (either O or 1) or else real numbers between 0 and 1.
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So they defined a new soft set and it is called an N-Soft set. They used n parameter in their study,
n € N, is natural numbers. Riaz et al. defined an N-Soft topology in [42]. Therefore, we can say that
they use set of parameters E as infinite and countable. They use initial universe X as finite and
countable. But in fact, in real life or in space they do not have to be finite and countable.

In order to overcome all the problems mentioned about above and to define a more
comprehensive and a more generalized soft set, | defined an amply soft set. I named this soft set as an
amply soft set, together with its operations, in order to eliminate the complexity by selecting the ones
that are suitable for a certain purpose among the previously defined soft sets and the operations
between them and redefining otherwise. Amply soft sets use any kind of universal parameter set and
initial universe (such as finite or infinite, countable or uncountable). Also, I introduced subset, superset,
equality, empty set, and whole set about amply soft sets. And I gave operations such as union,
intersection, difference of two amply soft sets and complement of an amply soft set. Then three
different amply soft point such as amply soft whole point, amply soft point and monad point are
defined. Also examples related taking universal set as uncountable are given.

I defined a new soft topology, and it is called as a PAS topology. The PAS topology allows to
write different elements of classical topologies in its each parameter sets. The classical topologies may
be finite, infinite, countable or uncountable. This situation removes all of the boundaries in a soft
topology and cause it to spread over larger areas. A PAS topology is a special case of an AS topology.
For this purpose, I defined a new soft topology, and it is called as an amply soft topology or briefly an
AS topology. I introduce AS open sets, AS closed sets, interior and closure of an AS set and subspace
of any AS topological space. I gave parametric separation axioms which are different from 7;
separation axioms. 7; questions the relationship between the elements of space itself while P; questions
the strength of the connection between their parameters.

2. Materials and methods

These terminologies are used hereafter in the paper: X denotes an initial universe, £ denotes a
universal set of parameters; A, B, C are subsets of E.
Definition 1 Let P(X) denote the power set of X. If F: E — P(X) is a mapping given by

_(F(e), Vec€A4;
F(e)_{(b, Ve € E—A,

then F with A is called as an amply soft set over X and it is denoted by F * A. We can say an AS set
instead of an amply soft set for briefness.

Example 1 Let X = {x1,X,,X3,X4} be a universal set, E = {e4, e,, ez, e, es} a set of parameters
and A = {eq, ey e, es} a subset of E. Let F:A - P(X) be the mapping given by F(e,) =
{x1,x2}, F(ez) = {x2,x4}, F(e4) = {x3}, F(es) = {x3}. Then we can show it looks like the following:

Fx A= {{x1}{e;} (X2} (er.e00 (X3}ep 5} {(Xa(eq))-

Definition 2 Let F x A and G * B be two amply soft sets over X. F * A is subset of G * B, denoted
by FxAC G *B, if F(e) S G(e), forall e € A.
Definition 3 Let F* A and G * B be two amply soft sets over X. F x A is superset of G * B,
denoted by

FxA3G=*B, if Fle) 2 G(e), forall e € B.
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Definition 4 Let F x A and G * B be two amply soft sets over X. If F x A is subset of G * B and
G * B is subset of F* A also, then F* A and G * B are said to be an equal and denoted by
FxA=G=*B.

Definition 5 An amply soft set F x A over X is said to be an empty amply soft set denoted by @ if
F(e) =0 forall e €E.

Definition 6 An amply soft set F x E over X is said to be an absolute amply soft set denoted by X if
forall e € E, F(e) = X.

Definition 7 The union of two amply soft sets of F x A and G * B over a common universe X is the
amply soft set H x C, where C = AU B and for all e € E,

F(e), Ve € A — B,
G(e), Ve € B —A,
F(e) U G(e), Ve €E ANB,
"} ve € E—C.

We can write FxAUG*B=FUG+*AUB=H *C.
Definition 8 The intersection H x C of two amply soft sets F * A and G x B over a common universe
X denoted by F x AN G * B is defined as C = AN B and for all e € E,

_ (F(e) nG(e), Ve € C,
H(e)_{ ®, VveeE—C

We can write FxANG*B=FNG+«ANB=Hx*C.
Definition 9 The difference H * A of two amply soft sets F x A and G * B over X is denoted by
F + A\G * B and it is defined as

H(e) =

F(e), Ve € A — B,
H(e) = {F(e)\G(e), Ve € ANB,
@, Ve €E — A.

We can write F* A\G* B = F\G A = H * A.

Definition 10 Let F x A be an amply soft set over X. The complement of an amply soft set F * A over
X is denoted by (F x A) = F' « E where F': E » P(X) a mapping is defined as F'(e) = X — F(e)
forall e € E.

Note that, F": E > P(X) is a mapping given by

.~ _ (X—F(e), Ve €A,
F(e)_{ X, Ve€E-—A.

Example 2 Let X = {h, hy, h3, hy, hs}, E = {e4, e,, e3,e4,es} and its subsets A = {e4,€,,e3}, B =
{ei, es ey}, C={eq,e,} and FxA,G*B,H * C are amply soft sets over X defined as follows
respectively,

F x A = {{hy, ho}e,3, {h2, hs, hu}ie ), {R1, Ko, hs}ie ),
G * B = {{hy, o}y, {h, o, Ridey, {3, Rs}e )
H + C = {{h,, hz}{el}; {h, h, h3}{e4}}'

Then,
1. FxAUG*xB=FUG+*AUB
= {{hlr h2; h4}{el}) {th h3: h4}{e2}J {hb th h4) hs}{BS}J {h3r h5}{84}}'
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2. FxANG+*B=FNnG+ANB = {{hy}r, {h1, ho}ey}:

3. FxA\G*B = F\G*A = {{h;},), {h2, hs, ha}e ), {hs}ie )

4. G*B\F+xA=G\F*B = {({hu}(e, 05 (hs hs}ey}-

5. (F+xA) = F +E = {{hs, hy, hs}e,y, {ha, hs}e,y, {Rs, Radie ), Xe, e )-

6. 6.(G*B) =G xE = {{hy, h3, hs}he, (hs, hshe,y, (e o, hudpey, Xieye}-
Proposition 1 Let F*xA,G*B and H * C be amply soft sets over X; A,B,C € E. Then the
followings are hold.

1. FxAUF+«A=F+A,

2. FxANFxA=F+xA,

3. FxAUQ=F=xA4,

4. FxAND =,

5. FxAUX =X,

6. FxANX=F=A,

7. FxAUG*B=G+BUF*A,

8. FxANG*B=G+*BNFx*A,

9. (FxAUG+*B)UH*C=F+«AU(G*BUH %),

10. (F*xANG+«B)NH*C=F+«AN(G*BNHx*C),

11. F*xAN(G+*BUH+«C)=(F+«ANG+B)U (FxANH * (),

12. F * AU(G *BNH*C)=(FxAUG+«B)N(F+AUH *C).

13. (F+A)) =F+4

—
=

. (FxAUG+*B) = (F+A)' N (G+B)
15. (F*AAG+B) = (F+A) U (G *B)
Proof. Let F * A and G * B be amply soft sets over X; A,B C E.
1. F x A defined as from the Definition 1,

_(F(e), Ve€A,
F(e)_{(b, Ve € E — A.
So
_(F(e), VeeA F(e), veeA ﬂ F(e)UF(e), Ve€A
F(e)UF(e)_{Q), Vee E—A {(Z), VeeE—-A {(Z)U(Z), VeeE—-A
_(F(e), VeeA _
_{(z), vecE—a~ F©:
Then,

FxAUF+«A=F+A

2. It can be shown like above.
3. F * A defined as from the Definition I,

_(F(e), Ve€A,
F(e)_{(b, Ve € E — A.

And @ defined as from the Definition 5, F(e) = @ forall e € E.
So
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{F(e), Ve€eA U@_{F(e)UQ), Ve€eEA _{F(e), Ve€eE A = F(e)
@, VeeE—-A “Qoup, VeeE—A |Q, VeeE—A '
Then,
FxAUQ=F+A
4. It can be shown like above.
5. F * A defined as from the Definition I,
_(F(e), Ve€A,
F(e)_{(b, Ve € E — A.
And X defined as from the Definition 6, F(e) = X forall e € E.
So
{F(e), Vee A UX_{F(e)UX, Ve€e A _{ X, VeeA _x
@, VeeE—A " lpuX, VeeE-A X, VeeE-A
Then,

I

F+AUX=X
6. F x A defined as from the Definition I,

__(F(e), Vec€A4;
F(e)_{(b, Ve € E—A,

And X defined as from the Definition 6, F(e) = X forall e € E.

So

F(e), Ve€dA _{F(e)nX, VeEA_{F(e), VeEA _

{Q, Vee E—-A nx= dNnX, VeeE—A o, VeeE_A_F(e):fora”eEE-
Then,

FxARNX=F+A
7. F*xAUG B =F UG *AU B. Then from the Definition 7, for all e € E

F(e), VeeA—-B G(e), VeeB—A
_ G(e), VeeEB—-A _ F(e), VeeA—-B _
FUGE) = ke uGe) vecANnB )Ge)UF(e), veeBna  &YF(©
@, vee E— (ANB) @, vee E—(BNA)
So any one can see that clearly, F U G(e) = G U F(e) forall e € E.
Then,
F+AUG*B=G*BUF xA.
8. FxANG*B =FnNG=An B. Then from the Definition 8, forall e € E
_ (F(e) nG(e), VeeAnB_{G(e)nF(e), VeeBNA _
FnG(e)—{ @, veeE—(AnB) | 0o, vee E— (BNnA) =GnF(e)

So any one can see that clearly, F N G(e) = G N F(e) forall e EE.
Then,
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F+xANG+*B=G+*BNFx*A.

The others can be shown like aboves.
Let F x A and G * B be amply soft sets over X,A,B C E.
(F x A)' is defined as

.~ _ (X—F(e), Ve €A,
F(e)_{ X, Ve€E-—A,

from the Definition 10. Then ((F * A)') = (F' + E) = (F")' * E defined as

(F)'(e) = {X X(z(x, F(e)\% c E‘Vf: A_ { g’(e)‘;e ZeEe_AA = F(e).
Then, it means from the Definition 1,
((F+A))Y =EF +A.
The others can be shown like aboves. O

Example 3 Let us consider the amply soft sets F * A,G * B,H = C over X on the Example 2.
1. Letusseeif (F¥*AUG*B)UH+*C=F+«AU(G+*BUH *C).

=):
F+A G GxB=FUG+*AUB= {{hl, hz, h4}{€1}’ {hz, h3, h4}{€2}’ {hl, hz, h4_, hS}{e3}1 {hg, hS}{e4}}-

Then,
(FUG*AUB)UH+«C=(FUG)UH*(AUB)
U C = {{hll th h4}{el}r {hZI h3) h4}{ez}r {hll hZJ h4-; h5}{63}J {hb th h3r h5}{34}}'
€): GxBUH*C=GUH*BUC = {{hy, h,, ha}ge, e {ha ha, hz, Ris}ie )
Then,
F+xAU(GUH*BUC)=FU(GUH)*AU (B
U C) = {{hlr hZJ h4}{e1}r {h2r h31 h4}{e2}r {hlr hZJ h4-r h5}{63}1 {h1; th h31 hS}{e4}}'
So,

(FxAUG*B)UHxC=F*«AU(G*BUH * ().

2. Letusseeif (F*A)NG+*B)YNH*C=F«AND(G*BNH=xC).
=) FxANG*B=FNG*ANB = {{hey (o hade}:
Then,
(FﬂG*AﬂB)ﬁH*CE{{hl}{el}}

€):G*BANH*C=GNH=*C = {{hi}{e,, {ha}en -

Then,
FxARN(GNH+*BNC)ZFN(GNH)*AN(BNC) = {{hi}e,y):
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So,
(FxANG*B)NH«xC=F*AN(G*BNH=x*C(C).

3. Letusseeif FxAN(G*BUH+«C)=(F*ANG*B)U(F*ANHx*C).
=):G*xBUH*C=GUHx*BUC = {{hy, hy, ha}ge,y {ha, ha, hadiey, {ha, ha, Rz, Bs}ie )
Then,
FxAR(GUH*BUC)SFN(GUH)*AN(BUC) = {{hy, ho}e,en):
&) FxARG*B=FNG*ANB = {{hi}ey {he hoden}
Then,
FxANH*C=FNH*ANC = {{hy, ha}(e 3}
(FxARG+B)T(FxARH*C) = (FNG)U(FNH)*(AUB)N (AN C) = {{hy, hade e}
So,
FxAN(G*xBUH+«C)= (F+«ANG+*B)U(F+ANH=*C).
4. Letussecif FxAU(G*BNH*xC)=E(FxAUG*B)N(F+*AUH ().
=) G*xBAH*C=GNH*BNC = {hi}iey {hs}ey}
Then,
FxAU(GNH*BNC)EFU(GNH)*AU (B
N C) = {{hy, ha}eyr {ha) h, halie,), {ha, h2, hs}ey, {ha}e 3 }-
).
FxAUG*xB=FUG=*AUB = {{hy, h,, ha}ge,y {ha, hs, ha}ge,y, {h1, R, ha, Bs}eyy, {hs, hs}ey}-
FxAUH+C=FUH*AUC = {{hy, ho}e 3, {ha, hs, hudie,y {1, ha, hs}ieny, {he, ha, hadie,y )

FUG*xAUBNFUH*AUC=(FUGN(FUH)*x(AUB)N (A
U C) = {{hlr hZ}{el}r {h2r h3r h4}{e2}r {hlr hZJ hS}{e3}r {h3}{e4}}'

So,
FxAU(G+*BNH+«C)=E (F+«AUG*B)N(F+AUH *C).

5. Letusseeif (F * /1)7)7 =F xA.
(F x A)' is showed in matter 5 on the Example 2. Then,

((F*A)) = (F'*E) = (F)' * E = {{hy, ho}(e,y, (ha, ha, had e, {ha, ha, Bsheyy, e}
and it is equal
{{h1, ho}ie,y, {ha, R, hade,y, (e, ho, sy} = F * A.
Then
((FxA))Y =F *A.
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6. Letusseeif (FxAUG*B) = (F*A)' N (G*B)".
FxAUG+*B=FUG=+*AUB is showed in matter 1 on the Example 2. Then,
(F * A U G * B)7 = (F V) G), * F = {{hg, hS}{el}' {hl, hs}{ez}, {h3}{e3}f {hl, hz, h4}{e4}1 X{es}}'

(F * A)7 is showed as in matter 5 on the Example 2 and (G * B)7 is showed as in matter 6 on the
Example 2. Then,

(FxA)A(G*BY EF «EAG*E=F NG
*E = {{h3) hS}{el}; {hll hS}{ez}r {h3}{63}) {hb th h4}{e4}J X{es}}

So,

~

(F+xAUG+*B) = (F+A)N(G*B)".
7. Letusseeif (F*ANG=+B) = (F+A) U (G *B).
F AN G = B is showed as in matter 2 on the Example 2. Then,
(FxARG*B)Y =(FNG*ANB) = (FNG) *E = {{hy, hs, ha, hs}e,y, (hs, has hshen Xesenea)

(F * A)7 is showed as in matter 5 on the Example 2. And (G * B)7 is showed as in matter 6 on the
Example 2. Then,

(FxA)Y T (G*B)Y =F *ETUG *E =F UG *E = {{hy, hs, ha, hs}epy, (hs, ha s}y Xiepeea -

So,

(FxADNG+*B) = (F+A) U(G*B)".

The following example, we take E as an uncountable parameter.
Example 4 Let X = {x1, X2, X3, X4, X5, X6, X7, X5, X9, X10} b€ set of walnut types, E be a parameter set
of resistance in percent against to walnut illness; F and G, denotes different types of walnut illnesses,
be mappings from E to P(X); E =[0,100] € R and A = (60,90], B = (80,100] c E, R is set of
real numbers.

And let F * A be an amply soft set for walnut types resistancing in percent against to a type of
walnut illness, is defined by

F * (60,90] = {{x1, x3, X7, X3, X9, X10} (60,70, {1, X7, X9, X10} (70,801, {X1, X9, X10} (80,901}

and
G * B be an amply soft set for walnut types resistancing in percent against to another type of walnut
illness, is defined by

G * (75,95] = {{x1, X2, X3, X10}(75,85), {X1, X2} (85,95 }-

Then we can find the followings:

1. F=«(60,90]UG = (7595]=FUG *

(60,95] = {{x1, x3, X7, Xg, Xo, X10} (60,70} {X1, X7, X0, X10}(70,75] ;
{x1, %2, X3, X7, X9, X10} (75,80 {X1, X2, X3, X9, X10} (80,85), {X1, X2, X0, X10}(85,90], {X1, X2}(90,95]}-

2. F=*(6090]NG=*(7595] = FnNG *(7590] = {{xy, X10}(75,85] 1X1} (85,901}
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3. F=(60,90]\G * (75,95] = F\G *

(60,90] = {{x1, x3, x7, X8, Xo, xlO}(60,70]J {x1,x7, %o, x10}(70,75]' {x7, xe}(75,80]; {x9}(80,85]' {x9, xlO}(85,90]}'

4. G * (7595]\F * (60,90] = G\F * (75,95] = {{x2, x3}(75,85]1{xZ}(85,90]'{x1; xz}(90,95]}-

5. (F =(60,90]) = F' «

[0,100] = {{x2, x4, x5, x6}(60,70]1 {x2, X3, x4, X5, X6, x8}(70,80]' {x2, X3, x4, X5, X6, X7, xs}(so,go]’ X[o,so]u(95,100]}-
6. (G~ (7595]) =G’ «

[0,100] = {{x4, x5, X6, X7, X3, x9}(75,85]; {x3, X4, X5, X6, X7, X8, X, xlO}(85,95]' X[0,75]u(95,100]}-

The following example, we take E and X as an uncountable.

Example 5 Let X =R, E = (0,10] c R, F * (2,5] and G * (3,8] be amply soft sets, defined as
follows respectively, over X, R is a set of real numbers.

F % (2,5] = {[10,15] 2,41, {13}(a,5}
G * (3,8] = {[7,12] (3,7, (0,100) (7,6}

Then we can find the following:
1. F+x(25]0G6+(38]=FUG=*(28]
= {[10,15] (2,3}, [7,15] (3,43, [7,12] U {13} (4 5}, [7,12] (5,77, (0,100) (7 g }
2. Fx(25]0G*(38]=FNG=*(3,5]={[10,12] 34}
3. Fx (2,5]}6 * (3,8] = F\G * (2,5] = {[10,15] 2,33, (12,15] 3,41, {13} (4,51}
4. G*(38\F % (2,5] = G\F * (3,8] = {[7,10)(3,41, [7,12](4,71, (0,100) (7,61}
5. (F=(25]) = F'+(0,10] = {R —[10,15] 2.4}, R — {13}(45), Ro,10-251}

(G * (3,8]) = G'*(0,10] = {R — [7,12] 3.7, R = (0,100) 7,5}, Reo,10]- (3,61}
Def inition 11 Let F * E be an amply soft set over X and x € X. If F * E defined as F(e) = {x} for
all e € E, then F * E is called as an amply soft whole point and it is denoted by X.
Definition 12 Let F x Abe an amply soft set over X and x € X. If F x A defined as F(e) = {x}
for all e € 4, then F x A is called as an amply soft point and it is denoted by x.
Definition 13 Let {a} C E and let F * {a} be an amply soft set over X,x € X. If F x {a} defined as
F(a) = {x}, then F * {a} is called a monad point and it is denoted by x,.
Definition 14 Let F = E be an amply soft set over X and x € X. We say that ¥ € F * E read as
amply soft whole point X belongs to the amply soft set F = E if x € F(e) forall e € E.
Definition 15 Let F + E be an amply soft set over X and x € X. We say that ¥ € F = E if x & F(e)
for some e € E.
Definition 16 Let F x A be an amply soft set over X,x € X. We say that x € F x A read as amply
soft point x belongs to the amply soft set F * A if x € F(e) forall e € A.
Definition 17 Let F * A be an amply soft set over X and x € X. We say that x € F x A if x & F(e)
for some e € A.
Definition 18 Let a € A and F x A be an amply soft set over X, x € X. We say that x, € F x A
read as monad point x belongs to the amply soft set F * A if x € F(a).
Definition 19 Let a € E and F * {a} be an amply soft set over X, x € X. We say that x, & F * {a}
if x € F(a).
Proposition 2 Let F xA and G * B be amply soft sets over X,x € X. f x EF *A and x € G *
Bthen x EF x AU G = B.

Proof. 1t is obvious from the Definition 7 and the Definition 16. O
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Proposition 3 Let F x A and G * B be amply soft sets over X,x EX. If x EF xA,x € G * B and
F+ANG*B %@ then x EF+ANG *B.

Proof. 1t is obvious from the Definition 8§ and the Definition 16. m

Proposition 4 Let F x A and G = B be amply soft sets over X,x €E X,x EF xA and x € G * B. If
AUB=EFE then X€EF*AUG * B.

Proof. 1t is obvious from the Proposition 2 and the Definition 14. m

Example 6 Let us consider the Example 2.
We can see that clearly, hy € F* A, hy EH*C,h, EFxA,h, EH +C
I. FxANH*C=FNH*ANC=FnHx*{e}={{hy, h2}ey}-
So we can see that clearly, hy EF* ANH *C,h, EF*ANH = C.
2. FxAUH+*C=FUH+«AUC=FUH %
{ew ez, e3,e4} = {{h1, ho}ie,), {h2, hs, Ra}e,y, {1, h2, hs}ey {1 ho, hsdie )
So we can see that clearly, hy € F* AUH *C and h, EF * AUH * C.
Proposition 5 Let F x A be an amply soft set over X and a € A. If monad points x, € F * A for all
a € A then x € F * A.

Proof. 1t is obvious from the Definition 18 and the Definition 12. m

Proposition 6 Let F * E be an amply soft set over X. If monad points x, € F * E forall a € E then
X€EF«E.

Proof. 1t is obvious from the Definition 18 and the Definition 11. m

Example 7 Let us consider the Example 2.
Monad points h,,, hye,, hye, € F * A. Then we can see that clearly, h, € F * A.

3. AS and PAS topologies

Definition 20 Let T be the collection of amply soft sets over X, then T is said to be an amply soft
topology (or briefly AS topology) on X if;

1. @,X belongto &

2. The union of any number of amply soft sets in T belongs to T

3. The intersection of any two amply soft sets in T belongs to 7.

The triplet (X, %, E) is called as an amply soft topological space over X.

We will use AS topological space X instead of amply soft topological space (X, %, E) for shortly.
Definition 21 Let (X, %, E) be an AS topological space, then the members of T are said to be AS open
sets in an AS topological space X.

Definition 22 Let (X,%,E) be an AS topological space. An amply soft set F * A over X is said to be
an AS closed set in an AS topological space X, if its complement (F * A)7 belongs to T.

Proposition 7 Let (X,%,E) be an AS topological space. Then

1. @,X are AS closed sets in AS topological space X,

2. The intersection of any number of AS closed sets is an AS closed set in an AS topological space
X,

3. The union of any two AS closed sets is an AS closed set in an AS topological space X.
Proposition 8 Let (X,%,E) be an AS topological space. Then the collection t, = {F(e)|F * E € %}
for each e € E, defines topologies on X.

Proof. Let (X, % E) be an AS topological space.

1. Because (X,% E) isan AS topological space; @,X € # from the Definition 20.
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a. Since X € %, there exist an AS open set F * E such that F(e) = X for all e € E from the
Definition 6. And we can see that clearly, X € 7, forall e € E.

b. Since @ € %, there exist an AS open set G * E such that G(e) = @ for all e € E from the
Definition 5. And we can see that clearly, @ € 7, forall e € E.

2. Because (X, % E) is an AS topological space, the union of any number of amply soft sets in
T belongs to T from the Definition 20. Then from the Definition 7, the union of any number of sets in
T, belongs to 7, forall e € E.

3. Because (X, 7, E) is an AS topological space, the intersection of any two amply soft sets in ¥
belongs to T from the Definition 20. Then from the Definition 8, the intersection of any two sets in T,
belongs to 7, forall e € E.

So 7, = {F(e)|(F,E) € %} for each e € E, defines topologies on X. O
Example 8 Let X = {x,y,z}be auniversal set, E = {e;, e,, e3} a parameter set and

% =
8, X,{(x. V}en Wenb 1 Zesp {2Hend (X e e} (e} (e} X Ve O 2y (23ies)

Xiey Vererdh UX ZY e (V) 2 e, e U e 1Y) ZY s {2} e} (X ey 1Y) ZHe {23 ey} (X (e (V) Z)ese0 )
{x Z} e 3 (V3 enead U e (V) e}

such that every members an amply soft set over X.
We can see that clearly T is an AS topology from the Definition 20. And so, we can see that

Te, = {0, X, {x, ¥}, {x, 2}, {x}},
Te, = {0.X, {y} ¥, 2}}

and

Te, = {0,X, {y}{z},{y, 2}}

are topologies on X.

Also,
Let F * E = {{Z}e3,{X, Z}(e,}) X(e53} and G * E = {X(¢ 3, {X}(e,3, {X, Y}(e,3} De amply soft sets over
X. We can see that clearly these amply soft sets are AS closed sets on 7.
1. We want to learn whether the union of these AS closed sets is an AS closed set.
F+xEUG+E=FUG*E = {Xg,e,) (X Z}ey}. And its complement is (FU G x E)’ = (FU G)’
E = {{y}(e,1}- Itis an AS open set that we can see it clearly in Z. From the Definition 22, the union of
F xE and G * E is an AS closed set.

2. We want to learn whether the intersection of these AS closed sets is an AS closed set.
FxENG*EZ=FNG=*E = {{z}, {x}e, {X, ¥}{e,3}- And its complement is

(FNG+E)' = (FNG) *E = {{x,Y}e} {V Z}ie,) {Z} e} }-

It is an AS open set that we can see it clearly in 7. From the Definition 22, the intersection of
F x E and G * E is an AS closed set.
Definition 23 Let (X,T,,E) and (X,T5 E) be two AS topological space on X. Then the
followings are hold.
1. If T, € 77 then 77 is finer then T3,
2. If T, € T then T, is coarser then 7.
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Definition 24 Let (X,%,E) be an AS topological space and f € %. If every element of ¥ can be
written as any union of elements of B, then B is called as an AS basis for the AS topology . Then we
can say that each element of 8 is an AS basis element.

Example 9 Let us consider the AS topology on the Example 8. Then

B =1{0,X {{x,¥}e,p V}en} {1V Ly (D} (X 2y Dend {Vend ({xen 1}

is an AS basis for the AS topology 7.

Definition 25 Let n € N, e, € E. And let (X,1,) betopological spaces over same initial universe X.

And let f be mapping from T, to T, for all e € E. Then g = {te,} is an AS basis for an AS

topology T. We can say that it is called as an AS topology produced by classical topologies and for

shortly a PAS topology.

Example 10 Let X = {x,y,z},E = {e1, e, e3} and (X,7,), (X, 72), (X, T3) are topological spaces

over X suchthat T = {0,X,{x,y},{x,z},{x}}, T, = {0, X, {y}.{y.2}}, T, = {0, X, {y}. {2}, {y, 2}}.
Let n € {1,2,3}, f is mapping from T, to T, for all e € E. We take B= {Te, Te, Te,} With

helping f, for produce AS topology over X.

B = {0, Xien {2, Y} e (X 2y (X}ery Preny Xy Ve OV Zen Dieny Xeap Ve (2en V) Z}en -

Then, we can define PAS topology % over X. For this we have to take any union of element of 8 from
the Definition 24. So;

T =
(0,X, {X(en} (% ¥} e} (X e (8 en 1 X e} {3 end {0, 2 en ).
{Xiea} e} {2 ey} {1, 2} ey}
{Xiesenb Xiery Whend Xiey 0 Z} e} (X Ve Xienr >
{2 Ve Wend U Ve Y Z} ey} (X Z} e 3 Xiey ) (1% 2}e 3, (V) ey}
{x, 2} ey (. 2} e} X} ery Xea}b (X} ey Ve X} ey (¥ Z}enn )
Xie,ed Xie,p e (Xep {2} e} (Xiep 1 Z} e} U} esen) b
e (2} e ey ) Z}e b Y, Z}iey Xie b Y Z}ey (V) e} )
{2} ey (2} e} LY, Z}esend (Xieven (X (e (Ve (Xiey {Z} ey}
X 1V Z ey U Ve e 1 Ve {2} e b (10 Y} ey 1Y) 23 ey )
{x 2} ey, (V}eah X 2} ey {Z ey} {{X 2} ey, (V) Z} ey} (X} ey (V3 e}

{x} ey (Z}en} {x}ien (¥ 2} ey} Xiereny e} Xiereny {Z} e}
Xeevep 1V Z}esp (Xiey Verea b Xiep ey {23 e} (Xiep e (V) Z}en) )
{Xiey ¥ Z}ey Whend (Xien (Y Z} e,y {2} ey} (X (e (V) Z}ese00 1
{x, Y}ey Xiep Ve U Ve Xiey {Z} ey}

{x Ve Xep Y Z} ey U Ve (Veredd U Ve Ve {2} e )s
{x ¥} ey e 0, 23 e (X, Y} ey () Z} ey (Ve (1% Y} ey () Z} ey {Z} ey}
{% ¥} e 1V Z e, eb (1X 2}y Xiey (Ve (X Z}ey Xeny {Z} e} ({X Z} ey X e,y
2} e} (X Z}e ), (V3 ey (Ve X Z} ey (Ve {23 ey )

{x 2} ey, e (Y 2} e b X Z} ey (D) Z} e,y (W hieny L% 2 ey, (0 Z} ey {23 e
{x 2} e, V) Z} e, e XD ey Xieop W }eayh I ey Xy {Z}ey )

{x} ey Xiep 1V Z}eny} {{x}eny (V}esen b X} ey (W} eny {Z} ey}

{x} ey ey 0 Z}en} X ey 1V Z} ey (Ve X ey (V) Z} ey {2} e
{x} e 1 2} (e, e}
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Hence, we establish PAS topological space (X, %, E) over X from the AS basis f = {Te, Te, Te, -
Proposition 9 Any PAS topological space (X, 77, E) is finer then the AS topological space (X, 73, E)
over same universe X.

Example 11 Let us consider the PAS topology on the Example 10 and consider the AS topology %
over same universe on Example 8. We can see that clearly, any element of the AS topology is subset of
the PAS topology. So we can say that PAS topological space (X, 77, E) is finer then AS topological
space (X, T3, E) over same universe X.

Proposition 10 Let n € N, e,, € E, (X, T,,) be topological spaces over same initial universe X, 8,, be
basis for each 7, and let f; be mapping from B, to B, forall e € E, = {Be,} be an AS basis
for an AS topology 1. And let B = {T¢,} be an AS basis for an AS topology T3 such that f, be
mapping from T, to 7., for all e € E. Then PAS topological space (X, Ty, E) is finer then PAS
topological space (X, 5, E).

Definition 26 Let (X, %, E) be an AS topological space and F * A be an AS set over X. Then the
collection,

Tra = {F+*AN (GxB);:(G+*B); €E1,i€l}

is called a subspace AS topology on F * A. Hence, (F * A,Tp,4,A) is called as an AS topological
subspace of (X, %, E).

Definition 27 Let (X, 7,E) be an AS topological space and F * A be an AS set over X. Then the
interior of F * A denoted by (F * A)® is defined as a union of all AS open subsets of F * A.

Note that this, (F = A)® is the biggest AS open set that is contained by F * A.

Example 12 1Let us consider the AS topology (X,%, E) on the Example 8. And
F* A= {{x,Y}e {Z}{e,)} be an AS set over X such that A = {e;, e;} C E. Then,

(FxA)° = {{x}e} U 0 = {{x}e, -

Example 13 Let us consider the PAS topology (X,7,E) on the Example 10 and
F* A= {{x,Y}e3 {Z}{e,)} be an AS set over X such that A = {e;, e;} C E. Then,

(F+AP = {({x,¥}e} U 0= {{x,y}e )

Proposition 11 Let F x A be an AS seton X and let T; be a PAS topological space and 7, be an AS
topological space on X. Then, (F * A)® on T, is contained by (F * A)° on 3.

Proof. 1t is obvious from the Proposition 9 and the Definition 27. O
Definition 28 Let (X, 7,E) be an AS topological space and F * A be an AS set over X. Then the
closure of F * A denoted by F * A is defined as the intersection of all AS closed supersets of F * A.
Note that this, F * A is the smallest AS closed set is containing F x A.

Example 14 Let us consider the AS topology (X,%, E) on the FExample 8 and
F+AZ= {{x,¥},) {Z}(e,} be an AS set over X such that A = {ey, e;} C E. Then,

F * A = X ﬁ {X{el,eg}’ {x) Z}{ez}} = {X{e1,33}’ {x’ Z}{ez}}'

Example 15 1let us consider the PAS topology (X,% E) on the Example 10 and
F+x A= {{x,Y}e {Z}{e,} be an AS set over X such that A = {e,, e,} c E. Then,

FxAZ= XD {Xeepe (% 2Hen} D Kiepend N Xiereop (2} D {Xierer ey D
Xieresp (7 Z}e} N XKoo (X, 2} o0} D (Xie (X, 2 e (X, Y} ey) D (Xie (X, 2} ey (X} e}
= Xey (% 2} ey }-
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Proposition 12 Let F x A be an AS set, T; be a PAS topological space and T, be an AS topological
space on X. Then, F = A on T3 is containing F * A on ;.
Proof. 1t is obvious from the Proposition 9 and the Definition 28. O

Note that these separation axioms defined as parametric separations in below are different from
T; separation axioms. T; questions the relationship between the elements of space itself while P;
questions the strength of the connection between their parameters.

Definition 29 Let (X,%,E) be an AS topological space and a,b € E such that a # b, if there exist
x € X and. AS open sets F x A and G * B such that x, € F x A and x, € F * A; or x, € G * B and
Xq & G * B, then (X,%,E) is called as a P, space.

Example 16 Let us consider the AS topology (X, %, E) on the Example 8.

For ej e, €E , there exist x €X and AS open set {{X, ¥}, {¥V}e,} such that
Xe, € {{X,¥} e (V}ie,3} and xe, € {{x, ¥} (e}, (V}ieu}}-

For e;,e3 €E, there exist y€X and AS open set {{x,Z}e) {¥V},} such that
Ve, € {{%,Z}e,) (V}iey) and ye, € {{x, Z} (e}, (¥} ien)}-

For ej;e; €E, there exist y€X and AS open set {{y,Z},) {Z}(,} such that
Ye, € {{¥,2}ey {Z}en)} and e, € {{¥, Z}ie,p (ZDiesp}

So (X,T,E) is a P, space from the Definition 29. i
Definition 30 Let (X,%,E) be an AS topological space and a,b € E such that a # b. If there exist
x € X and AS open sets F x A and G * B such that x, € F * Aand x, € F * A; and x, € G * B
and x, & G * B, then (X,%,E) is called as a Py space.

Example 17 Let us consider the AS topology (X, %, E) on the Example 8.

For e;, e; € E there exist z € X and AS open sets {{X, Z}ro.}, {V}e} and ({¥, Z}(e,) {Z} (e}
such that z,, € {{x, 2}(e,), {¥}(eny} and 2z, € {x, Z}e,), (V}en}s and z., € {{y, 23,3, {2}(e,y} and
Ze, € (Y Z}e,p {2} ey}

For e;, e3 € E there exist y € X and AS open sets {{X, Z}e,3, {¥}(es} and {{X, ¥}(e,p (V}ien}}
such that y,, € {{x,2}e), (V}en} and ¥e, € {{X, Z ey (V}ea}s and e, & {2, ¥}y V}en)
and ye, € {{x,Y}ey {V}en}-

For ey, e3 € E there exist y € X and AS open sets {{y, Z}e,}, {Z}ie,3} and {{x, Z}e,y, {(V}iey)}
such that ye, € {{y, Z}e,) {(Z}(en} and Ve, & {{¥, Z(e,) {Z}ey} and e, € {{%, 2}e,), (¥}iey} and
Ve, € {{xf}{el}: V}ea}:

So (X,T,E) isa P, space from the Definition 30.
Theorem 1 Let (X,%,E) be a P, space, then it is also a Py space.
Proof. 1t is obvious from the Definition 30 and the Definition 29. O
Definition 31 Let (X,%,E) be an AS topological space and a,b € E such that a # b. If there exist
x € X and AS open sets F x A and G * B suchthat x, €EF A, x, EG*B and Fx AN G B = §,
then (X,%,E) is called as a P, space.
Example 18 Let us consider the AS topology (X, %, E) on the Example 8.

For ey, e; € E, there exist z € X and AS open sets {{X, Z}e,}, {¥}e,3} and {{Y, Z}e,) {Z}(e,))

such that z,, € {{x, Z}(e,}, {(V}ien} Ze, € {{I) Z} (e, {Z} ey} and
(%, 2} e W}ea} DY 2y (Zey}} = O

But for e;, es; € E, there aren’t any exist x € X and AS open sets F* A and G * B such that
Xe, EF+A x,,EG+B and FxANG*B = 0,
So (X,t,E) isnota P, space.
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Theorem 2 Let (X,%,E) be a P, space, then it is also a Py space.
Proof. Let (X,%E) be a P, space and a,b € E such that a # b. Then there exist X € X and AS
open sets F+xA and G*B such that X, EF+*A X, €EG*B and F*xANG*B =0 from the
Definition 31. Because of F * A G * B = @, there exist AS open sets F * A and G * B clearly that
X, EF*Ax, €F*Aand x, € G * B, x, € G * B. This is true for all x € X and then, it is a P,
space from the Definition 30. i
Theorem 3 Any PAS topological space (X,%,E) isa P, space.
Proof. Let (X,% E) be a PAS topological space, n € N, e, € E. There exist topological spaces
(X, Ty,) over same initial universe X. And f be mapping from 7, to T, for all e€ E; B = {te,} be
an AS basis for a PAS topology T from the Definition 25. For eq, e, € E such that e; # e,.
Therefore, there exist AS open sets {X(,} and {X(,;} such that x. € {X(}, X, € {X(,} and
{Xien} N {X(e,3} = @. This is true for all x € X and then, (X, 7, E) is a P, space from the Definition
31. O
Example 19 Let us consider the PAS topology (X,%, E) on the Example 10. 1t is clearly seen that
(X,%,E) isa P, space from the Definition 31.
Example 20 Let ey, e; € E,x € X and (X,7,,) and (X,7,,) be indiscrete topological spaces over
same universe X. And let (X,%,E) be their PAS topology. So; ¥ = {@, X, {Xienh (X3} is an AS
topological space over X.

Therefore there exist AS open sets {X;} and {Xg,} such that x. € {X(,},
Xe, € {Xey} and {X(ey} N {Xey} = 0. So (X,%,E) isa P, space from the Definition 31,
Definition 32 Let (X,%,E) be an AS topological space, H * C be an AS closed set, a € E, x € X
such that x, & H * C. If there exist x € X and AS open sets F * Aand G * B such that x, € F A,
HxCEG*Band F+ ARG *B = @ then (X,%E) is called as a Halime space.
Definition 33 Let (X,%,E) be an AS topological space. Then it is said to be a P3 space if it is both a
Halime space and a P, space.
Example 21 Let us consider the AS topology (X, %, E) on the Example 8. Let us see if it is Halime

space.
For e; €E , choose Xx,, there exist AS closed sets H=*C such as

Uz ey 1%, Z}es) » Xiepd s (IWdte Xieay (X2} s {2y Xiesent) s UZperyy (X} gy, (2 Ve
such that x, & H x C. And AS open set of super set of each H * C is only X. So there is not any exist
AS open set F A such that x,, E F*A and Fx AR X = @,

This situation is similarly for y, and z, . So (X, 7, E) is not a Halime space.
Example 22 Let X = {x,y,z} be a universal set, E = {e4, e,, €3} be a parameter set,
#=1{0, X, {{x, Ve 1% Z} e,y {y,~ Z}en ) UZ ey ey {X}es)}} such that every members an
amply soft set E = P(X). Then (X,T,E) is an AS topological space. Let us see if it is a Pz space.

Firstly, let us see if it is a Halime space.

For e; € E, choose x, and for an AS closed set {{Z}r 3 {¥}(e,} {X}e,)} such that
Xe, 2 {Z} e,y (¥} e, (X} (e 3} There exists an AS open set {{Z},}, {¥V}(e,} {X}(e,}} such that
{2 ey O}ey (e € {2 e (V}ier (X} ey} - And there exists an AS open set
{2, ¥}y (%2} e, (¥, 2} ey} such  that %, & {{x,¥}e (X Z}ep (¥, ZHe}  and
{x, ¥}en (X, 2} e, (0, Z} ey} N {2} ey V}iery (XD (e} = O

For e; € E, choose x,, and for an AS closed set {{Z}(,}, {¥}(e,} {X}(e;}} such that
Xe, 2 {2} e,y (V}e,) (X} (e 3} There exists an AS open set {{Z},}, {¥}ie,} {X}e,)}} such that
{z} ey W}ep (X} en 3 c {2} ey W}e,p (X))} - And  there exists an AS open set
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{2, ey (% 2} e, (V) 2} ey} such that X, € {{f' Ve 1% 2} e (V) Z}e ) and
{{x, ¥} ey (%, 232, (3, 233} B {231y, (W) (ezp (X} (e} = 0.

For e; € E, choose z, and for an AS closed set {{Z}(} {¥V}e,} {X}(e;)}} such that
z,, 2 {Z}e,3 (¥} e, (X} (e }}- There exists an AS open set {{Z},}, {V}ie,} {X}(esy}} such that
{z ey V}ep (X} en 3 c {2} ey W}e,p (X))} - And  there exists an AS open set
{0V e (X Zep (. 23} such  that  z,, € {x, ¥}y, (% 2} () Zien)) and
{{x,y}{el}L{x, Z}ep 1V ZYe} O {Z} ey (W enp (X}e}} = 0,

So (X,7,E) is a Halime space from the Definition 32.

Finally, let us see if it is a P4 space.

For ej,e; € E, there exist y € X and AS open sets {{x, ¥} {X Z}e,) (V) 2} ey} and
{Z} ey Ver) (e} such that Ve, € {{X,¥}e (%, 2} ey, (¥, 2} and
Ye, & 1%V} ey (X Z}iey 1V Z}ie) ; and Ye, € {{Z}e.) (W}esy (XD} and
Ye, € {Z} ey (Y} ey (X} e}

For e;,e; € E, there exist x € X and AS open sets {{X, ¥}, {X, Z}e,) (V) Z}(e,y} and
{zZ} ey V} ey {(X}eny}} such that Xe, € {%, ¥}y (X 2} e (¥ Z}e )} and
Xe, % {0V e (0 2,y 0 2y} 5 and x. € ({Z}e) (Vienp (X} ie ) and
Xe, & {Z} e (Ve (X} e}

For eje; € E, there exist y € X and AS open sets {{x, ¥}, {X, Z}e,) (Y, Z}(ey} and
{Z} ey Whiewy (X} ey} such that Ve, € {{X ¥} ey (%, Z}(e,), () Z} e} and
Ye, € {{x, ¥}ey (% Z} e, (Y, 2} ey} ; and Ve, € {{Z} ey ey (F}en}} and
Ye, & {Z}ey ey (X} }}- ~

Therefore, (X,%,E) is a P, space from the Definition 19. (X, %, E) is a P3 space because it is
both a Halime space and a P, space.

Theorem 4 Let (X,%,E) be a Ps space, then it is also a P, space.
Proof. Let (X,% E) bea P5 space. Then it is both a P; and a Halime space from the Definition 33.

Because (X, %, E) is a Halime space, for an AS closed set H * C and a € E,x € X such that
X, & H * C, there exist AS open sets F*A and G * B such that x, € F* A, H+CE G * B and
FxARG+B = @. So from last equality it is seen that x, € F * A, x, & G * B. Because (X,%,E) is
also a P1 space and G * B is an AS open set, there exist x, € G * B such that b € E. And now on,
We can see that clearly, there exist AS open sets F * A and G * B such that x, € FxA,x, € G* B
and F* AN G *B = @ so (X,1,E) isa P, space, from the Definition 31. 0
Definition 34 Let (X,%,E) be an AS topological space, H * C and K * D be AS closed sets such that
H+*CNAK+*D=@. If there exist AS open sets F*A and G * B such that H*C € F x A, K *
DEG+Band FxARG *B = @ then (X,%,E) is called as an Orhan space.

Definition 35 Let (X,%,E) be an AS topological space. Then it is said to be a P, space ifit is both an
Orhan space and a P, space.

Example 23 Let us consider the AS topology (X,%,E) on the Example 22. Let us see if it is a P,
space.

{x, Y}y 1% 2} e 1Y Z} ey} and {{Z}(e,y, (V) (e, {x}{eﬁ}:} are disjoint AS closed sets on it.
And we know that these are also disjoint AS open sets. So (X,%, E) is an Orhan Space. And also
(X,%,E) is a P, space from the Example 22, so (X, % E) is a P, space from the Definition 35.
Example 24 Let us consider the PAS topology on the Example 20. Let us see if it is a P4 space.
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Firstly, let’s see if it is an Orhan space. There exist AS closed sets {X(3} and {X(.;}} such
that {Xe ) N {Xey 3 = @. And we know that {X (e} and {X(e,)}} are also AS open sets such that
Xren) € Xien) X)) € (X)) and (X} A {X(en}} = 0. S0 (X, % E) is an Orhan space.

Finally, let’s see if itis a P; space.

There exist AS open sets {X(,} and {X(,}} such that x. € {X(e)}, Xe, é {X(ey} and
Xe, € {X(en) Xe, é {X(ey}- So (X,%,E) is a P, space. Because (X,%,E) is both an Orhan space
and a P, space, itis a P, space from the Definition 35.

Proposition 13 Any PAS topological space (X, %, E) may not be a P, space.

Example 25 Let R be real numbers, E = {eq,e,} be a universal parameter set, (R,7,) a discrete
topological space and (R, t,) a finite complement topological space and from the Definition 25, their
PAS topology over R (R, %, E).

Now let us see if R isa P, space.

Firstly, we can say that the PAS topology is a P; space because of the Theorem 3 and the

Theorem 2. Let us see it,
For ey, e;; there exist 2 € R and {{2}(3, (R —{2,3,5}) (e} {{3}ey (R—{3,5} (e} € T such
that 2e1 € {{2}{e1}1 (R - {2' 3, 5}){e2}} and Zez é {{2}{e1}' (R - {2: 3, 5}){e2}}; 2e2 € {{3}{e1}1 (R -
{35){e:}} and 2{e, }&{{3} e} (R—{3,5}){e.}} Therefore, it is clearly seen that (R z,£) is a £
space from the Definition 30.

Finally, let us see if R is an Orhan space. Let U,V € R be finite sets. Then we can choose
{Uge,} and {Vi.,} AS closed sets such that {Ue,} N {Vie,y} = @ But for A,B € E, we can’t find
any AS open sets F*A and G * B such that (U, } EF*A, {(Vie;3 EG+B and FxANG *
B = @. For this purpose, suppose that, there exist {(R — U)ie,3}, {(R—=V)ie,3} be AS open sets such
that Vi } E{R— ey} » Uy} E{R-V)e,3 and  {(R—U)g, 3 N{(R-
V){e,}}=02. Therefore, we can obtain ZUV=R. This result contradicts the finite selection of & and V.
Hence, (R, %, E) is not an Orhan space and so it is not a P, space.

Theorem 5 Let (X,%,E) be a P, space, then it is also a P3 space.

Proof. Let (X,% E) bea P, space. Thenitis botha P, and an Orhan space from the Definition 35.
Because (X, %, E) is an Orhan space, for AS closed sets H * C and K * D such that H x C N K *
D = @, there exist AS open sets F*A and G * B such that Hx CS F+ A, K+ D € G * B and
FxAnNG=x*B = Q. For this,

1. LetASclosedset H * C = @, then for x € X,a € E; x, ¢ H * C and for X, € G * B, there exist
FxAand G*B suchthat HxCEF+AK+*DEG+«Band F*xANG*B = @,s0 (X,T,E) is a
Halime space from the Definition 32.

2. Let AS closed set H * C # @, then there exist x, € H * C and then there exist AS closed set
K + D suchthat x, € K * D because H* C A K * D = @. Then (X, %, E) is an Orhan space, so there
exist AS open sets F*A and G *B such that HxCES F+«A, KxDZE G+*B and FxANG *
B = @. Therefore (X, %, E) is also a Halime space. And since (X, %, E) is both a Halime and a P,
space, it is a P3 space from the Definition 33. i
Corolary 1 Any AS topological space (X,%,E) is a P, space= P5 space=> P, space=> P,
space= P space.

Proof. 1t is clearly seen that from the Theorem 5, the Theorem 4, the Theorem 2 and the Theorem 1
respectively. O
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4. Conclusions

I defined an amply soft set. Amply soft sets use any kind of universal parameter set and initial
universe (such as finite or infinite, countable or uncountable). Also, I introduced subset, superset,
equality, empty set, and whole set about amply soft sets. And I gave operations such as union,
intersection, difference of two amply soft sets and complement of an amply soft set. Then three
different amply soft point such as amply soft whole point, amply soft point, and monad point were
defined. Also examples related taking universal set as uncountable were given.

I defined a new soft topology, and it is called as a PAS topology. The PAS topology allows to
write different elements of classical topologies in its each parameter sets. The classical topologies may
be finite, infinite, countable or uncountable. This situation removes all of the boundaries in a soft
topology and cause it to spread over larger areas. A PAS topology is a special case of an AS topology.
For this purpose, I defined a new soft topology, and it is called as an amply soft topology or briefly an
AS topology. I introduce AS open sets, AS closed sets, interior and closure of an AS set and subspace
of any AS topological space. I gave parametric separation axioms which are different from 7;
separation axioms. 7; questions the relationship between the elements of space itself while P; questions
the strength of the connection between their parameters.

In our next study, we will touch on the concept of a monad metrizable space [46] which we took
the preliminary step in this study. A space concept in monad metrizable space will gain a new
perspective. I will compute distance in real space between different topologies or metric spaces in
different dimensions. First of all, I will define passing points between different topologies. And I will
define monad metric.
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