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Abstract

In this paper we define a signal soft set as a mathematical tool to represent and
study atoms, anti-atoms, electrons, anti-electrons, protons, and anti-protons, and
generate a signal soft topology, with an example of signal soft topology on H,O.

Keywords: Atom, Anti-atom, Soft set, Signal soft set, Operations on signal soft set,
Signal soft topology .
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I- Introduction

In this paper we use the soft set [1-3] to generate a signal soft set to represent atoms, electrons,
protons, neutrons, and anti - atoms. We define operations on signal soft sets to study the construction
of some chemical compounds, such as water and hydrochloric acid. Many new topological structures
appears in [4, 5] as a new tool to deal with some real life applications . Thus, we define a signal soft
topology to study atoms as open sets in this new topological structure .
11- Basics on soft sets and atoms

In this section, we define the signal soft element and signal soft set to make a model for the atom
and define @ and © between signal soft sets, with examples.
Definition 2.1
Let X be a universal set contain elements in ® * denoted by "h", E is a set of parameters contain
elements denoted by "e " .Then, the signal soft element x defined by:
x={(e;, )= (e, Fled)): F:E->R1" ,hjeP(X),d;take +,—, +or F signal
Vi, je Q, Qs indexed set of natural numbers}.

Definition 2.2
Let X be a universal set of "h" elements in ®*, E is a set of parameters of "e" elements .

Then, the signal soft set defined by : % = (F,E) = { x : x = (&, h;*”), 5;; take ("+" for proton and
anti-electron , " — " for electron and anti - proton , " £ " for neutron , "+" for anti-neutron) ,\Vi, je Q,
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Q is indexed set of natural numbers }.
Model 2.3
Let N be the atom name; 1, p, € denoted respectively to neutron , proton , electron and
& for signal. Then, atom as a signal soft set model is defined by : &= (N, n?®, pd, &%).
Coding 2.4
As a special cases of atom, we have the followings:
1- Neutron=nm=(¢,1*,07,07).
2- Proton=p= (¢,0°,17,07) .
3- Electron=g=(¢,07,0",1) .
4- Energy=£= (0,0°,07,0)=0d.
Examples 2.5
1- Zinc=(Zn,35%,30",307) .
2- Sodium=(Na, 12*,11" ,11).
3- Carbon=(C,6",6",6).
Definition 2.6
Let X be a universal set of "h" elements in ®+E be a set of parameters of "e" elements.
Then, the null-signal soft set denoted by: ® = {x : x = (e;, h;*/) , Vi, j € @, Qs indexed set of
natural numbers, e; =@ and h; =0, 3 ij take +, —, *or + signal }.
Examples 2.7
1- X={h;=h,=h3=0}E={e;=0},®=(0,0%,0",0)isanull-signal soft set,
there are three signal soft elements x1, x2, x3 :
x1= (e, M) = (0,09, x2= (01, h° ) = (0,07, x5 = (61, b)) =(0,07)
2- g¢=(¢,07,0", 1) = Electron is not null-signal soft set .
Definition 2.8
Let X be a universal set of "h" elements in ®*, E be a set of parameters of "e" elements and (F,E) be a
soft set . Then, the universal signal soft set denoted by : U={x : x = (e, ;) \Vi,j e Q,Qis
indexed set of natural numbers, e; = X'and hj= o, o is the most large number in X}.
Examples 2.9
1- X={h;=h,=hz=w },E={e; =X}, U = (X,0*, 0,00 )isauniversal signal soft set
there are three signal soft elements x1, x2,x3 :
x1= (81, by ) = (X, 0% 10 = (01, B"1) = (X, 07) L xa = (e, hs™Y) = (X, 07).
2- Proton =p = (@, 0%, 1°,0") and Neutron =n = (@, 1*, 0", 0") are signal soft sets but not universal
signal soft sets in general.
3- (Se, 45", 34", 34) is asignal soft set but not universal signal soft set in general.
Remark 2.10
The null-signal soft set and the universal signal soft set are virtual sets .
Definition 2.11
Let v={ x : x = (e;, hj ) } .The complement of the
signal soft set vdenoted by: & ={x°: x“= (e, hj ) }.
Definition 2.12
Let &, , &, be two signal soft sets .Then, &, is subset of &, if each x, €, we have
Xa € N, and denoted by vy 9V, .
Definition 2.13
The two signal soft sets &1, N, are equal if V1< No A No N1, denoted by v, = N, otherwise
N1#N>5 .
Definition 2. 14
Let vy = (Ng, 3, p%2, €3), 7= (N,, 3", pS?, €53 ) be two signal soft sets .
Then, the summation is defined as follow :%; @ #,=(Ny,n®, p®2,€* ) ® (N, , n$t pS?, 3°

2
=Ne=(Na,mi' + gt pi% + pf?, ef® +e3%).
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Definition 2.15
Let 71 = (Ng, 3%, p92, €3 ), v, = (N2, 3%, p3?, €32 ) be two signal soft sets .
Then, the difference is defined as follow: &1 © v, = (Ny,n3, p8%, &) © (N, 3, pS?, €3°)
=N3=(Ns,myt = mgt, pg? —p5? e —e3°)
Notice 2.16
In general
(Ni gt pP%ed® ) @ (N2 mgt, pg? 68% ) = (Na mft pf?  e5°) O g
(N3t pP%, &%) © (Noumgt, pg?, 68% ) = (Na it pf?  e5° ) D g
where & =(N,, nf , pzz , gf ) could be an atom , neutron , proton , electron , @ , anti-atom , anti-
energy , or PE (as seen in the next sections).
I11- Chemical compounds modeled by signal soft set
In this section, we will study some chemical compounds represented as a signal soft set.
Examples 3.1
1- (Se,45%,34" ,34)®(®,0°,1",2)=(Br,45",35",35)®(p,0%,0",1).
2- (Ca,20",20",20)=(Ar,21%,18",18)® (He,2*,2",2) © (9, 37,0, 0).
3- (V,28%,23",23)6 (0,2°,0",0)=(Sc, 24*,21",21) ® (He, 2*, 27, 2).
4- (V,28%,23",23)=(Sc,247,21%,21)® (He, 2", 2", 2) @ (9, 2°,0", 0).
5- (Nd, 84*,60",60)=(Ce, 82",58",58) @ (He, 2*,2", 2).
Example 3.2
Let the Hydrogen = ( H,05,1%,17) , (H,057,1%,1) @ (H,0°,1%,1") = (H,,0%,2",2)
and Oxygen = (0,8%,8",8") .Then,
2Hydrogen @ Oxygen = (H,,0%,2*,2") @ (0,8%,8",8") = (H,0 ,8%,10%,10") = water .
Example 3.3
Let the Hydrogen = ( H,0%,1%,1"), Chlorine = ( CI,19*,17%,17")
(H,0 ,8%10%,10) @ (H,0°1°1) = (H;0,8%,11",11") .
Then, (H,0%1%,1) ® (Cl,19%17",17") = ( HCI ,19%,18%,18") = Hydrochloric
Now (H,O ,8%,10°,10") @ ( HCI ,19%,18",18") = (H;0 ,8*,11%,11") @ (CI,19%,17",17")
= ( H;0ClI ,27%,28",28)

Remarks 3.4
1 - The atom 9vis subset of some compound ¢ if Cis a summation of atoms ; one of them is
Nk » ie. Nec Ce= VO =W1<‘B Wz@ (‘B_’]\fn , EIieI=1,2, oo, St N=N.
2 - The sub compound ¢, is a sub collection of some compound set C if C, is a summation of
arbitrary many atoms in C,
6. CoCCEOVC=ZNID N, D~ DN, ,Co =®ON, il ,I=1,2, .... ,n .
Examples 3.5
From example 3.3 , Hydrogen — water , Chlorine < Hydrochloric .
IV-Anti-atoms modeled by signal soft set

In this section, we will introduce the anti-atom as anti-signal soft set model we will use the symbol
g1 for anti-signal soft set to study atoms with anti-atom, electron with anti-electron etc. , show
mathematically that the summation of atom and its anti-atom will give a pure energy .
Model 4.1
Let v = (N, p® €%) be asignal soft set model of some atom .Then, the anti-signal soft set model
of o is defined by : 97= (N, 7", p* &%), where L =-& (which represent the anti-atom in general).
Coding 4.2
1- Anti- Neutron=m=(¢,1%,07,07).
2- Anti-Proton=p= (¢,0%¥,1°,07).
3- Anti-Electron=g= (¢,0%,0,1").
4- Anti-Energy=&= (0,07,07,0")=a.
5- Pure-energy =PE=(2,0°,0°,0°).
6- N istheanti-name, N+N= & =N+N

W+ = T’ = ¢
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po+pt = phtpd= ¢
B+5 = Fagd= ¢
Remarks 4.3
1- 0°,n%, p®, € does not mean powered by.
2- The anti-signal soft set operation will be treated similarly as signal soft set operations.
Examples 4.4
1- Helium=(He,2*,2" ,2) , Anti -Helium = (He , 2,2 ,2").
2- Argon = (Ar, 21%,18" ,187), Anti -Argon = (Ar, 21¥ , 18 ,18").
Example 4.5
Leté= (®,0%,0°,0),&= (@,07,0,0") be an energy and anti-energy signal soft sets . Then, the
summation is defined as follow :
E®E=(P,0°,0",0)® (@ ,07,0,07)=(0+@ , 0°+0%, 0°+0", 0+0")
=(J, ¢°, ¢, ¢*) = PE, Similarly € ® & = PE .
Remark 4.6
Any atom with anti-atom equals pure energy PE.
Example 4.7
Let v=(N,n®, p% ), 97=(N, 7", p", € ) be an atom and anti- atom respectively .
Then, their summation is defined as follow :
N ®9=(N,n°, p% )@ (N, 7", pH &)
=(N+N,n°+ 7", p%+ p*, e+, &) =(F, ¢, ¢°, ¢°) = PE . Similarly 97 @ & = PE.

VI- Signal soft topological space
In this section, we will use signal soft sets to define signal soft topology.
Definition 5.1
Let A1 =(Ny, M1, p1,€) , N2=(N2,m2, p2, &) be two atoms .
Then, the union of two atoms N; U NV, = N3 ; N3=(N3s,m3,ps3,¢€),
_ (ifny # my =[Ny =max{n;n,}]
n3_{ ifn, = n, =[n, = nyvn,]
and similarly for p, , &5 .
Definition 5.2
Let 1=(Ny,N1,p1,€1), Mo=(N2, M2, p2, &) be two atoms .
Then, the intersection of two atoms &y M N, = N3 ; N3=(N3, N3, ps,€3),
_ (ifny # my, = [ng =min{n,n,}]
L { ifn, = m, =[n, = n,vn,]
and similarly for p, , &5 .
Remarks 5.3
In generally, may
Q) vm N~ D
(2) yYUNT = U.
Example 5.4
N=(H,051"1), #°=(H®, 0,1 ,1%)
NAN =(H,051°1 )@ (H, 07,17 ,1")=(HAH®,0%,1,1 )= (HAH®,0¥,1,1 ) #®
NUN =(H,051 1)U (H®, 07,1 ,1")=(HUH®, 0*,1",1") = (HUH®, 0%, 1", 1) = U .
Definition 5.5
Let X be non-empty set, E be a set of parameters, ( X, E could be finite or infinite ), T be the
collection of signal soft sets generated by the non-null signal soft set ¥, if T satisfies the following
axioms:
1) @, VareinT.
(2) w of any members of signal soft sets in 7" belongs to 7.
(3) m of any two signal soft sets in 7" belong to 7.
Then, T'is called signal soft topology on U
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('simply Tis Sv - topology), the triple (U, T, E) is called signal soft topological space on U (simply Sv
- space) , the signal soft sets of 7 are called Sv - open sets and their complements are called Sy -
closed sets .

Examples 5.6

1- Letd=(0,0,0",0),U=(X,0",0" 00 ).

Then, 7={®, U} is the Sy - Indiscrete topology.

2- Letwv=(H,0",1",1),d=(p,0°,0%,0)

U= (X,0", 0", 00 ), isarbitrary large number belongs to .

Then, 7 ={® ,U, N} is Su-topology since

NAD=(H011)m(®,0°,0",0)=d

NAU=(H051" 1 )M (X,0", 0" 0 )=N

UMD=(X,0", 0,0 )@ (@,0°,0,0) =

NUD=(H0 1" 1)U (¢,0°,0°,0) =

NU U=(H01" 1)U (X,0", 0" 00 )=V

VUD=(X,0", 0" ,000)U (¢,0°,07,0)=V

and (U,T, E) is Sy - space .

Remark 5.7

In real life we usually deal with finite elements so we will need to define signal soft topology use
finite signal soft sets also it is not necessary to generate signal soft topology by using the universal
signal soft set .

Definition 5.8

Let X be a non- empty set , E be a set of parameters ( X, E are finite ), T be a collection of finite
signal soft sets generated by non-null finite signal soft set &%, &= U, if T satisfies the following
axioms :

(1) @, varein 7.

(2) v of any members of signal soft sets in 7 belongs to 7.

(3) m of any two signal soft sets in 7 belong to 7.

Then, Tis called signal soft topology on &

(simply T'is Si - topology), the triple (v, T, E) is called signal soft topological space on

(simply S - space) , the signal soft sets of 7 are called S, - open sets and their complements are called
Sy - closed sets.

Example 5.9

Let =(¢,0°,0",0),9; =(H,051°1), » = (H,0,8% 10%,10) .

Then, T={®, N; , N>} is Saz- Topology on 9, since

NAmD=(H0 1" 1)m(@,0°,0",0)=d

N M N:=(H,0515,1) m (H,0, 8%, 10%,10) = o,

N, @ ® = (H,0, 8%,10",10) m (¢ ,0°,07,0) =D

NMUDd=(H011)v (§,0°,0°,0) =9

N U N=(H,0%51°1) U (H,0, 8%, 10%,10) = A,

AN U ® = (H,0,8% 10°,10) v (¢,0°,0",0) =%

and (A2, T, E) is Sy - space .

Definition 5.10

Let (&, T, E) be Sy-space, xe: .Then, 9, is said to be S - neighborhood of x if there exist an
Sy-open set v;suchthat x e M N,

Remark 5.11

Every Sy - open set is Sy - neighborhood but the converse is not necessary true .

Example 5.12

Let ov; = (H,051°1), & = (H,0 ,8% 10%,10)

®=(0,0%,0",0), T={D, N , N]}is Sy - topology .

Then, & =(H,0%1°,1) @ (H,0°1°,1) @ (0,8%8",8)
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N; IS S -0pensince Ny € T
also ; is Sy, - neighborhood of x;= (H, 0%),since x1 € N; C N,
and A; = (HCI ,19%,18%,18") = (H, 05,1",1) @ (CI ,19%,17%,17)
is Su» - neighborhood of x; = (H, 0%), since x; € N, N;
but 23 is not Sa - open since N\; ¢ T .
Conclusions

In this paper we show that water can be represented as a signal soft set, from a signal soft set of
water we generate a signal soft topology so the water, atoms, electron, chemical compounds and
others, can be treated as a signal soft open sets, also we introduce the anti - atom in new mathematical
way (we show that the anti-atom is a complement of a signal soft set of an atom ) and show that the
atom with anti - atom will generate a pure energy.
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