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Abstract

In relativistic mechanics the time-like vector characterize the motion in
spacetime with speed faster than the speed of light in vacuum c in which the
line element ds® =c?dt* - dx® - dx* —dz*
nitesimal change in time, dx,dy and dz are infinitesimal change in space),

is less than zero (where dt is infi-

thus the time in relativistic mechanics can instantaneously flow [1], however
in quantum mechanics although the time is treated as unobservable parame-
ter (without any Hermitian observable operator have engine-value equivalent
to time) any two phys1cal quantity described by two non-commuting observa-

ble operators A and B fulfill AB#BA, the knowledge of one imme-
diately produce the knowledge of the other [2], thus in quantum mechanics if
two particles interacted in finite temporal epoch and then separated in space
the gaining of knowledge by the local measurement of physical quantity runs
on one them (for example the measurement of spin direction of one particle
using Stern-Gerlach experiment) immediately produce the knowledge of the
complementary physical quantity of the other particle (for example the op-
posite spin direction of the other particle), this simply called quantum entan-
glement the concept that so much advanced after publication of the Jon Bell’s
1964 celebrated paper [3] in which he illustrated that we can add parameters
to quantum mechanics to determine the results of individual measurements,
without changing the statistical predictions, and then he conclude “there
must be a mechanism whereby the setting of one measuring device can in-
fluence the reading of another instrument, however remote. Moreover, the
signal involved must propagate instantaneously so that such a theory coula
not be Lorentz invariant’. The question now what these signals that can
propagate instantaneously? The answer in this paper will be the time signals
field which is defined for each constituent matter particle M and at each
space point P as the measure of the total length of all occupation and leaving
epochs of P by M which is representing a sequence function compactly sup-
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ported only at the space point occupied by it and indexed by the number of
occupation epochs of Pby M, thus the flow of this time signal field from the
far future to near future through the present to the near past to the far past
inferable by the flow of matter particles constituting the system(such as sun,
moon earth and clocks hands). Thus the present will represent in this paper a
local absolute feature of time signals field defined at each space point as the
set of all occupation epochs of it by matter particle, however the past and fu-
ture will represent relativistic non-local features of the time signal field de-
fined at each space point as a set of all leaving epochs between each two se-
quential occupation epochs, so the future after one occupation epoch is
representing a past of the next one. Thus according to current representation
of time, the two Mc-Taggard’s A and B series of time [4] will exist together as
temporal set and then the time is real, the A-series in current theory is a set
of all occupation and leaving epochs of space point by the matter particle that
is consisting of the present, past and future epochs, and the B-series is the set
of all leaving epochs of space points between each two sequential occupation
epochs which are taking position before or after the discrete occupation
epochs between them and then before or after each other.

Keywords

Real-Time State, Real-Time Digital State, Real-Time Transition State,
Entanglement Translation, Digital Levels, Calculus of Fluctuations,
Fluctuation Tensor Field, Collinear Space, Coplanar Space

1. Introduction

The direction of using the quantum entanglement in the measurement of time
introduced by Don Page and Wooster who are argued that quantum entangle-
ment can be used to measure time [5], other theorist used quantum entangle-
ment to explain the flow of time [6]. The current investigation of time using the
quantum entanglement will take new direction in which we can represent the
real time state of any physical system consisting of one or more matter particles
at any space point P as single entangled state called hereinafter the real-time
state with dimension equivalent to the number of constituent matter particles of
the physical system and with components equivalent to time of each one of them
at P, the author will investigate the translation of this real-time state as quantum
entanglement phenomena in which the measurement of occupation of P by any
one constituent matter particle of the physical system §immediately produce the
equivalent measurement information of the part of lengths of all leaving epochs
of P by the rest constituent matter particles of S that occupied and left 2, this
translation as we will see implied the existence of finite set of digital states which
are: 1) representing a basis for Entanglement Translation of the real-time state at
each spatial position, and 2) distributed into set of sequential digital levels in
which the real-time state of the physical system is transits from one digital level

to the next digital level equivalently to the orbital transition.
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2. Basis Formulation

2.1. Why We Need for the Current Theory of Space and Time

In order to understand why we need to the current theory of time take for ex-
ample the mechanism of forwarding the time in the analog clock, in which all
three hands—second, minute and hour hand—are occupying and leaving their
occupies space when the impulse system of the analog clock exerting a single
impulse acting on all of them simultaneously, this single impulse is representing
superposition of all electromagnetic wave that are reflecting by the surface’s
points of underlying elementary constituent matter particle of the clock’s hands
and its remainder parts at each exerting epoch of impulse system, however there
is existing strong correlation between the number of exerted impulses, the num-
ber of occupation epochs of points in the space of motion of the clock’s hands by
them and the measurable time by tracking the paths occupied by the analog
clock’s hands, we can illustrating this correlation using the fact that the duration
of each impulse is one second to write the time ¢ at each point in the space of
motion of the specified clock’s hand CH of this analog clock defined with respect
to the join points of its hands by (X,y,z) during or after the n™ occupation
epoch of (X, Y, Z) by CH as the sequence function

t(x,y,z,n) =t (%, Z)+Z;jll (x,y,z,m)
£ (T (Y. zm) =1 (% y,2,m))+ 1 (X, y,2,0) + 6, (X, ¥, 2)

=t, (XY, z)+znmj1[T (X, y,z,m) ]+ 1(xy,2,n)+6t, (X y,2)

=t (X, y,2)+(n=1)T (x,y,z,m)+ 1 (X, y,z,n)+5t, (X, y,2)

seconds, such that t, (X, Y, Z) is initial leaving epoch of (X, Y, Z) started when
the observer starting the tracking of the motion of CH and ending at starting of
the first occupation epoch of (x, Y, Z) by CH, | (X, Y, 2, k) for all

k e {1,2,---,n} is representing the number of impulses exerted on CH by the
analog clock’s impulse system during the " occupation epoch of (X,y,z) by
CH, T(xY,z,m) forall me{1,2,---,n—1} is representing the summation of
the number of impulses exerting after the time t, (X, Y, Z) on CH during the
m™ occupation epoch of (X,y,z) by it and the number of impulses exerted on
it during the m® leaving epoch of (X, Y, Z) by it, and 'IT(X, Y, 2, n) is average of
T(xy.21),T(xY,2,2),~- and T(x,y,z,n-1) fulfills
(n=-1)T(x,y,z,m)=>""T(x,y,z,m), thus 3" 1(x,y,z,m) is representing

the total lengths of all fTrtlst n—1 occupation epochs of (X, Y, Z) by CH after
the time t)(x,Y,2), Z;;ll(T (X, y,z,m)=1(x,y, z,m)) is representing the to-
tal length of all first n—1 leaving epochs of (X, Y, Z) by CH occurred between
each two occupation epochs of (X, Y, Z) by it after the initial time t, (X, Y, Z)
and &t (x,y,z) is the length of the leaving epoch of (X,y,z) by CH elapsed
after the end of the n® occupation epoch of (X, Y, Z) by it, so if the analog clock
is ideally perfect then T (X, v, Z, m) :'F(X, Y, 2, m) =60, 3600 or 216,000 in a case
of t(X,y,z,n) is representing the observable time measurable by tracking the
motion second, minute or hour hand respectively, now if we have NN identical

perfect analog clocks such that for every ie {1, 2, N} the point (X, Y, Z) is
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representing a point in the space of motion of the specified hand of the / analog

clock defined with respect to the join points of its hands, n, is representing the

number of occupation epochs of (X,y,z) by CH; —which is clock hand of the
Vi analog clock that we took under consideration, I, (x, Y, 2, k) for each
k=12---,n;, is representing the number of impulses exerted on it by the im-
pulse system of the 7 analog clock during the " occupation epoch of (X,Y,2)
by CH;, T, (X, Y, 2, m) forall me {1, 2,0, —1} is representing the summa-
tion of the number of impulses exerting on CH,; during the m™ occupation
epoch of (X,y,z) by it and the number of impulses exerting on it during the
it leaving epoch of (X, Y, Z) by it, and 'r, (X, y,z,n ) is average of
T.(x,y,21), T(x,¥,2,2),--- and T,(xy,z,n —1) fulfills
(n-1)T(xy,z,n)= ZE;T, (X,y,z,m) then we can define the real time state
of this NV analog clocks by

t=t(Xy,z,n, 0,0y ) =(t (%, 2,0) . 6 (%, ¥,2,0,) -ty (X, .20y ), such
that t(x,y, z,ni)zt(‘)(x, y,2)+(n =0T (%, y,z,n)+ 1, (X, y,z,ni)+5tni (x,y,2)
seconds where té (X, Y, Z) is initial time elapsed during the epoch started when
the observer starting the tracking of CH,; and ending at starting of the first oc-
cupation epoch of (X,y,z) by it and ot (X, Y, Z) is the length of leaving
epoch of (x,y,z) by CH, elapsed after the end of the n™ occupation epoch
of (X,¥,z) by it, now according to the classical mechanics the time is absolute
at all occupation and leaving epochs of epoch of (X, Y, Z) by CH,; and then if
t(i) :toj for all i, j e{l, 2,0, N} then all second, minute and hour hands of
these identical clocks are synchronously occupy their corresponding points in
their spaces of motion and synchronously leave them regardless of their spatial
distribution or their surfaces orientation in space, and hence the real time state ¢
according to classical mechanics should alwayslied at the equilibrium collinear
set R :{(ti,tz,---,tN ) eRN |tj =t for everyi, j 6{1,2,"', N}} , however in
general relativity Einstein followed another direction and argued the existence of
what is now called the gravitation time dilation [1] which implied that the gravi-
tation field have different value of stress-energy-momentum tensor in different
space points occupies by different hands of these analog clocks cause their run-
ning at different rates, so according to the general theory of relativity the real
time state £ may deviating from the equilibrium collinear set R as result of
difference in gravitation field from one point of space to another point, thus we
need mathematical formulation provide a measure to degree to which the real
time state of any quantum system consisting of NV matter Particles at any points
inside their occupies paths from the equilibrium collinear set RV and all
another non-equilibrium collinear set in R", the author will approve that each
equilibrium or non-equilibrium collinear set is representing vector subspace of
R, and then if this vector subspaces endowed with usual dot product they will
represent vector subspaces of n-dimensional Euclidian space which is representing

an inner product Hilbert space.

2.2. The Occupation Epoch Number of the Matter Particle

The occupation epoch number of the matter particle at each space point (X, Y, Z)
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donated by n(x, y,z) is representing the number of occupation epochs of
(X, Y, Z) by the matter particle with respect to some observer or measurement
instrument observing the motion of matter particle during finite observation

epoch.

2.3. The Time of the Matter Particle at Each Space Point

If n=n(x,y,z) isthe occupation epoch number of the matter particle Pat the
space point (X, Y, Z) then the time of the matter particle P at the space point
(X, Y, Z) is defined as the total length of all the occupation and leaving epochs of
(X, Y, Z) by the matter particle Pand then is defined as following:

t(x,y,z,n)=6t(xy,2,0)+(n-1)T (x,y,z,n)+dt(x,y,z,n)+5t(x y,z,n) (1)

dt(x,y,z,1)+st(xy,z,1), n=1
T(xy,z,n)= ﬁzrj[dt(x, Y, 2,i)+6t(x,y,2,i)] n>1 (2)
0, n=0

where: é't(x, Y, 2z, O) is the length of the initial leaving epoch elapsed before the
first occupation of Xx,y,z by the matter particle with respect to some observer
or measurement instrument observing the motion of matter particle during fi-
nite observation epoch.

Foreach ie {1,2,---,n—1}:

dt(x, Y, Z, i) is the length of the /" occupation epoch of x,y,z by the matter
particle.

St(x,y,z,i) is the length of the /" leaving epoch of x,y,z by the matter
particle elapsed aft the /" occupation epoch.

dt(x, Y, Z, n) is the length of the n™ occupation epoch of x,y,z by the mat-
ter particle.

5t(x, Y, Z, n) is the length of the epoch elapsed after the end of the ™ occu-
pation epoch of x,y,z by the matter particle elapsed aft the n™ occupation
epoch.

'IT(X, Y, Z, n) is the average of the time periods:

dt(x,y,z,1)+6t(x,y,2,1),dt(x,y,z,i)+5t(xy,2,2),-
and dt(x,y,z,n-1)+65t(x,y,z,n-1).

Important note:

1) The temporal variable t(x,y,z,n) is representing a signal indexed by the
occupation epoch number.

2) The term 5t(x, y,z,0)+(n—1)'IT(x,y,z,n) is representing a measure of
the past temporal epoch before the ™ occupation epoch of x,y,z by the mat-
ter particle, the term dt(X, Y, Z, n) is representing the a measure of the present
n™ occupation temporal epoch and the term 5t(x, Y, z,n) is representing a
measure of the future temporal epoch after the n™ occupation epoch of x,y,z

by the matter particle.
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2.4. Definition of the Infinitesimal Time as a Function of
Infinitesimal Displacement of Space and Occupation Epoch
Number

In order to write infinitesimal time as a function of infinitesimal displacement of
space and occupation epoch number suppose we have matter particle with rest
mass M, move by speed v with respect to some local observer through some
space point (X, Y, Z) at the n™ occupation epoch of (X, Y, Z) by the matter par-
ticle, then according to the special relativity theory the momentum of the
m,V

according of the wave-particle duality [6] if A(n) is representing the wave-

particle is given by p = , where cis the speed of light in vacuum, now

length of this matter particle at the n™ occupation epoch of (X, Y, Z) by it then
the momentum of this matter particle is also defined as following:

h myv m

SR I

where A is the Planck’s constant.

. iz } iz _ myA(n)
veo¢ h
2 2
L1 miln)
veo¢? h?
1 1 mia(n)’ h*+mia(n)’c?
— =z " 2 2.2
veo¢ h h“c
3 3 i 1
2 Zizlzj:lgijdxl *dx’ h%c?
-V = 2 T2 2 2 2 3)
dt h* +msA(n) ¢
dx' | [dx
where |dx® |=|dy | is representing infinitesimal displacement vector of matter
dx’ | | dz

particle at space point (x, Y, z) , Ot is representing infinitesimal displacement
of time and g;; is the component of space metric tensor at the 1 row and the

/™ column.

— h*c?dt® = (h2 +m2a(n)’ 02)Ziilzsjzlgijdx‘dxj

2 2 2 2
. dt =dt(dx,dy,dz,n) = [%]ZLZLQ@XWX] (4)

Important notes:
From the Equation (3) the speed of matter particle is defined by:

Ve hc 5)

\/hz +m22(n)’ c?

858
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Thus speed of matter particle should always bounded by the speed of light in

vacuum c because:

V= he <cC (6)

\/hz +m2a(n)’ ¢?

For all matter particle possess non-zero mass m, >0 and occupies non-zero
volume of space A(n)>0. Thus we can conclude that the speed of light in va-
cuum is representing with respect to the current theory is unsurpassable limit for
all matter particles possess non-zero mass and occupies non-zero volume of

space.

2.5. The Real-Time State of Any Physical System Consisting of N
Matter Particles at Specified Space Point

If we have a physical system consisting of N matter particles {Pl, Py PN}
then the real-time state of this physical system at each space point (X,y,z) is

defined as following:

t,(x,y,z,n;)

t,(x,y,2,n,)

|t(x, ¥, z,n,m,00,ny ) = (7)

ty (X, y,2,ny)

{5ti (% y,2,0)+(n =1 T (X, y,z,n)+dt, (X, y, 2,0, )+ 5t (X, y,z,n;), n, eN
t(xy.zn)= (8)
0, n=0
Forall ie {1,2,---, N} :
where: n, is the occupation epoch number of the matter particle P, at
(xy,2).
8t (X,y,2,0) is the length of the initial leaving epoch elapsed before the first
occupation of X,y,z by the matter particle P, with respect to some observer
or measurement instrument observing the motion of matter particle P, during
finite observation epoch.
T.(X,y,z,n;) is average time period of the first n, time periods of P at
(xy,2).
dt (x,y,z,n;) is the length of the n" occupation time of (X,Yy,z) by the
matter particle P,.
8t (X, y,z,n) is the time elapsed during the matter particle leaving the point
(X, Y, Z) after the nith occupation epoch.

Important notes:

|t(x,y,z,n1,n2,---,nN )>=

P (X ¥, 2,1y, 1y, )Y+ B (%Y, 2,0, 1,,04,0 )

9)
+ R (X y,2,n,n,,0,ny)
5t1(x,y,z,0)+(n1—1)1z(x,y,z,n1)
Pa(x,y,z,nl,n2,~~~,nN)>= St (x,y,2,0)+(n, ~1)T, (X, y,2,n,) (10)

Sty (x,y,2,0)+(ny 1) Ty (X, y,2,ny)

%%
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dt, (x,y,z,m,)

|Pr(X;va,n1,n2|"'|nN)>_ dtZ(X,Y'Z'nZ) (11)

dty (x,y,z,ny) |

5t1(X, Y, Zvnl)
8t (x,y,2,n,)

(12)

F (XY, z,n,n,,,ny )>:

Sty (X, y,2,ny)

Pa(xyylzunj_an2|“'anN )>) PT(X’ y’Z'nl'nZ’.“’nN )> and
Fu(va,Z,nl,nzy"',nN) are called hereinafter past, present and future real-

where:

time state respectively.

2.6. The Entanglement Translation of Real-Time State of Any
Physical System Consisting of N Matter Particles at Specified
Space Point

t(x,y.z,m)
(X y,z,n

If |t(x, Y,Z,n;, Ny, -+, Ny )>= 2( y 2) is representing the real-time state
ty (X, y,2,ny)

of some physical system consisting of N matter particles {P,P,,---,P,} at

starting of the n occupation of (X,y,z) by the matter particle P, for

some y € {1, 2, N} then the measurement process of the length of the n:f‘

occupation epoch of (X, Y, Z) by the matter particle P, that result the

dt " (X, Y,Z,n ﬂ) is always transform the real-time state of physical system
t(x,y.z,m)

t,(x,y,2,n,)

|t(X, Y,Z,n,Ny,e0, Ny )> = according to the following Entangle-

ty (%, y,2,ny)

ment Translation:

|t(x, Y, 2,0, N, Ny )>—>|t(x, y,z,nl,nz,'--,nN)>+|dt>

t (% y.z.n)*(t(x .2, nl))v
|dt)=dt, (x,y,z,n,) t, (XY, Z,nz)*(:t2 (%Y, z,nz))\7 03

ty (% ¥, 2,0y )% (ty (% y, 2y ))V_

Forall ve {1,2,"', N} .

Important note:

1)ifthe {P,P,,--,Py} isrepresentinga set of N elementary matter particles
then the occupation epoch is infinitesimal thus using the Equation (4) we can

write the entanglement translation of |t(x, Y,Z,n, N, Ny )> as following:

(XY, z,0, 0y, ) = [E(X Y, 2,031y, -, 0y ) + | dt) (14)
860 ‘:f? Scientific Research Publishing

x4



E. Naseraddeen

L(xy.zn) (4 (xyzm))
|dt> = {WJZ?{Z?ﬂg“dxidxi t, (X, Y, Z, nz)*<.t2 (X’ Y, Z, nz))v (15)

h%c? :
ty (X ¥, 2,ny ) *(ty (% y,2,ny)))Y

2) (tU(X, y,z,n, ))V is representing the normalized reciprocal function of

t, (X, Y, 2z, nu) which is normalized by removing the infinity from the range of

reciprocal function m
3) dtu(x,y,z,nu):tu(x,y,z,nu)*(tu(x,y,z,nu))v*dtﬂ(x,y,z,n#) or equi-

dt’ (x,y,z,n,) v (L n eN
v =t Y, Z, t Y, Z, = v h h
dts (x,y.z,n,) Lozt (xy.zn) {0, n=0 "

v
is always result binary digits indicate wither the matter particle P, occupied

v

valently:

(X, Y, Z) or not and then determine whether the ™ component of the Real-
time state |t(x, Y, Z,n, N, Ny )> is non-zero covariant under Entanglement

Translation or remain zero contravariant, thus the Entanglement Translation

is:
I. Pure covariant transformation when n, >0 for all =12 N.
II. Pure contravariant transformation when n, =0 forall 1=12,---,N .

III. Mixed covariant and contravariant transformation when n; >0 and n; =0
for some i, j e {1,2,“‘, N} .
4) according to this transformation the measurement process of the occupa-
tion of (X, Y, Z) by the matter particle P, that result dt# (X, Y, Z, nu) as ob-
servable quantity is the same to the measurement process of the part of leaving
of (X, Y, Z) by the rest matter particles of the physical system that are occupied
and left (X, y,z), thus the time of each one of these matter particle at of
(X, y,z) —which is representing the total length of all occupation and leaving
epochs of (X, Y, Z) by the matter particle—should increase dt” (X, v, Z, n#)
immediately at the end of measurement epoch, however if some matter particle
of the physical system does not occupy (X,y,z) from the starting of observa-
tion epoch until the starting nLh occupation of (X, Y, Z) by the matter particle
P, then this matter particle will never occupy (x, Y, Z) during the nLh occu-
pation epoch of (X,y, Z) by the matter particle P, , and hence the time of this
matter particle at (X, y,z) —which is representing of total length of all occupa-
tion and leaving epochs of (X,Y,z) by it—will never change from zero during
the measurement epoch.
5) For all a,ﬂe{l,Z,-'-, N}:

v
Dg(x,y,z,nl,,nz,m,,nN)=dta(x,y,z,na)*(dtﬂ(x,y,z,nﬂ))
{1, n,#0andn, =0 (16)

0, eithern, =0orn, =0

Which is representing tensor field that take the contravarinat vector |dt>

K2
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and covariant vector

(v zn)* (4 (x y.zn))
<dtv|:(dt;¢(x,y,2,nﬂ))v tz(xly'Z’nz)*(:tz(x,y,z,nz))V

(v 2 ) * (e (e yzny) |

and produce N® components of the following matrix:

dt (o) dt(dt)” - dt(dty )
D(<dtv|,|dt>)= dtZ(?H)V dtz(dtz)V d'[z(d'[N)V

dty (dt)" dty(dt,)’ - dty(dty)’

Such that dt, =dt, (X y,z,n,) and (dtﬂ)vz(dtﬂ(x, y,z,nﬁ))V thus:

dti(dti)v dti(dtz)v dti(dtN)V dtl
D|dt) = dtz(?ti)v dt, (dt,)” 5 dt, (dt, )" dfz
dty (dt)”  dt, (dt,)” - dty (dt,)” L9 )
dt,
el | dt .
= (ot [at)| "* | = (a[d) )
dt,

Such that: <dtV |dt> = dt, (dt, )v +dt, (dt, )v +--- dty (dt )V is equivalent to
the number of non-zero components of |dt> and the Real-time state

|t(x, Y, Z,n;, N, Ny )>
Now:

D|dt) = (dt" |dt)|dt)

— D|dt) - (dt” |dt)|dt) =[o)
such that |0>=

— (D~ (dt” [dt)1, )| dt) =o)
such that 1, is N'x Nidentity matrix
( —(dt"|dt) 1, ) |t(xy, 2,0, 0y, 0y )+ dit))
—=(D=(dt”[dt) 1, )|t(x Y, 2,0,y 0y )+ (D= (lt” [t} 1, )| dt)  (18)
:( —<dtv|dt> N)|t X, ¥, 20,000y )

Thus the Entanglement Translation:

K2
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|t(x, Y, z,n, N, Ny )> - |t(x, Y, Z,n, Ny, Ny )>+|dt> is translational inva-
riant with respect to the operator (D - <dtV |dt> Iy ) .

2.7. The Real-Time Digital State of the N Matter Particles Physical
System at Specified Space Point

t,(x,y,z,n;)
)>= t, (X, y:,z,nz)

If |t(x, Y,Z,0, Ny, Ny is representing the real-time state

ty (X y,2,ny)
of some physical system consisting of NV matter particles {Pl, P+, Py } at
(x,y,2) then the Real-time digital state at (X,y,z) that is corresponding to
|t(x, Y, Z,n;, Ny, oo, Ny )> is defined as following:

o (X y,z,n) t(xy.z,n)*(t(x, y,z,nl))v

Ny)) = ¢2(X’¥’Z’n2) _ t (% y,z.m) (4 (xy,2,n,))

lo(x,y,z,0,n,, - (19)

ou (% y,2.1y)

ty (X ¥ 2, ) * (ty (% Y, 2,0y ))V_

Important note:
1) The value of ¢, (X,y,z,n;) indicate wither the matter particle P occu-

pied the point (X, Y, Z) or not with respect to observer or measurement instru-

ment tracking its motion of P, through (X,Y,z).
t(x,y,z,n)

2) If |t(x, Y, 2,0, N0, Ny, )>= (% y:,z,nz) is representing the real-time

ty (X, y,z,ny)
state of the physical system at starting of the n/} occupation of (X, y,2) by the
matter particle P, for some ue {12, N} and dt, (x, Y, 2, nﬂ) is the result
of the measurement process of the length of the ng‘ occupation epoch of
(X,y,2) by the matter particle P, then the Entanglement Translation of
|t(X, Y, Z,0,Ny,0 0, Ny )> is given as following:

|t(x, y,z,nl,n2,~--,nN)>—>|t(x, y,z,nl,nz,---,nN)>+|dt)

Such that

t(xy.zn)* (4 (x y.zn))

|dt) =dt, (x,y.z,n,) t, (X% Y,2.0,) *(t, (X, Y, z,nz))V
: (20)

Lt (%Y 2y )% (b (X, 2,0y ))V_
= dtﬂ(x, Y, z,nﬂ)|¢>(x, Y, Z,0, Ny, Ny )>

Thus the Real-time digital state |go(x, Y, Z,n;, Ny, Ny )> is representing the
base state of Entanglement Translation of the real-time state
t(x,y,z,n,ny, -0y ).

%%
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However

b,
|go(x,y,z,n1,n2,---,nN)>eBN: b:Z |b e{0,1}foralli=1,2,---,N} which is

by
consisting of 2" N-tuples of binary digits thus the Real-time digital state
|(p(x, Y, Z,n, Ny, Ny, )> as well as Entanglement Translation
|t(x, Y, Z,n, N, Ny )> - |t(x, Y, Z,n, N, Ny )>+|dt> are quantifying the mo-
tion of the constituent matter particles of the physical system through (X,y,2),
this quantification allow these matter particles move exclusively at a finite se-

quential set of digital levels defined in the following section.

3) |(0(X, Y, 2,03, Ny, oo, Ny )> = I:A)\t> |dt>

where:
=]t 00y, 2.0m,0000,)
and:
vz 0 -0
6, 0 (kbovzn) oo
i 0 0 (tN(x,y,z,nN))v_

Thus we can write the Entanglement Translation of |t (X, Y, Z,n,N,, -+, Ny )> :
|t) > [t+dt) =]t} +|dt)

Such that
t(oynzn)(u(xyzn) |
|dt) =dt, (x,y,z,n,) tz(x’y'z'”Z)*(:tz(X%Z’”Z))V
_tN(x,y,z,nN)*(tN(x,y,z,nN))V_
As following:
[£) > [t +dt) =[t) + - |t) (1)
at,
5 A
E:dt#(x,y,z,ny)D‘t> (22)
_(tl(x,y,z,nl)) 0 0 |
v
N N
I 0 0 (tN(x,y,z,nN))v_
'I::dt#(x,y,z,n#)lﬁm+IN (24)
864 ‘:f? Scientific Research Publishing
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2.8. The Digital Levels of Real-Time Digital States of the Physical
System Consisting of N Matter Particles

For any physical system S consisting of N matter particles {P,,P,,---,P,} and
forall N=0,1,2,---,N the digital level n of Sis defined as the set of all possible
real-time digital states of S at any space point (X, Y, Z) consisting of 1 compo-
nents equivalent to one and rest components equivalent to zero, thus if o (n)

is representing the set of all subsets of {1, 2,0, N} that are consisting of 2 ele-

1, BcA

_ then the 1" digital level of S
0, otherwise

ments, and for any set A and B 57 = {

is defined as following:

S

Ly(n)=1] "™ |Iseay(n) (25)

S
)
which their element are defined as surjective function |(pn>:O'N (n)— Ly (n)

such that for each se oy (n):

o (s)=| (26)

Important note:

t (% y.2,n)*(t (%Y, z,nl))V

t (X Y.z, nz)*(_t2 (xy.2 nz))v

1) If |¢)(x, Y, Z,n, Ny, Ny, )>: is repre-

e (6y 20y ) # (b (0 yzny )

senting the real-time digital state of some physical system consisting of NV matter
particles {Pl, P, Py } at (X, Y, Z) , then there exists:

t(xy,z,n)
n=[(L0uyzn) ey (1 (xzny) | 25
t,(X,y,z,n,)

= (x,y,z,n, ) *t (x,y,z,m)

(6
( ) fulfills:

>
and s= U
t(x

(0 ,2mm,0000) =, (5)) =

2) If |(p(x, Y, z,n, Ny, Ny )> is real-time digital state of some physical system
consisting of the matter particles { PP, PN} at (X, y,Z) then before the

K2
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first occupation epochs of (X,y,z) by any matter particle belong to

{Pl, PZ,---, PN} —with respect to some observer or measurement instrument
tracing the motion of the matter particles {P,P,,---,P,} through (x,y,z)—
the real-time digital state of the of the physical system at (X,Y,z) is equivalent
to the equilibrium state

|(p(x,y,z,nl,nz,---,nN)>:|(p(x,y,z,O,O,---,0)>:|goo({})>= E called herei-

0

nafter the falsehood digital state at (X, Y, Z) which is representing the unique
element of the digital level 0 of the system, then this state either stay in the
digital level 0 along the observation epoch of the physical system or change
due the occupation of (X, Y, Z) by one matter particle belong to

{P,,P,,~-+,Py} to one state in the digital level 1 which is level consisting of all
real-time digital states with one components equal one and rest components
equal zero, then this state either stay in the digital level 1 or change due the
occupation of (X, Y, Z) by new one matter particle belong to {Pl, Py PN}
to one state in digital level 2 which is level consisting of all digital states with
two components equal one and rest components equal zero, and so on until

the digital state of the physical system reach the stationary equilibrium digital
1

1
state |§0(X, Y, 2,0, Ny, Ny )> =|.| at the digital level Vand then resisting at

1

this digital state for rest of observation epoch of the physical system. However
we must keep in mind the impossibility of transition the Real-time digital state
|(p(x, Y,z,n, Ny, Ny )> to another Real-time digital state belong to the same
or lower digital level or to another Real-time digital state belong to higher dig-
ital level with / component equivalent to zero for all ie {1,2,---, N} fulfill
n, #0 because each components of the digital state can only change from zero
to one when some matter particle of the physical system start its first occupa-
tion epoch, Figure 1 representing an explanation of distribution of real-time
digital states of any physical system consisting of 4 matter particles over their
corresponding digital levels in addition to the possible transition of the
Real-time digital states from different digital states to the Real-time digital
states distributed in their near higher digital level.

3) If the constituent matter particles of the physical system {Pl, P PN}
are distributed into set of finite orbits such as the distribution of electrons in
atoms then for each one of these orbits the real-time digital state of the physical
system at each space point belong to it will be the same when all matter particles
at that orbit occupy all space points belong to it, however this symmetry of digi-
tal states at that orbit can break by the jumping of one matter particles to that
orbit which can transit all points occupied by it at that orbit to the same digital

state belong to next higher digital level, thus the distribution of the constituent

866

K2
o5
“t:o

Scientific Research Publishing



E. Naseraddeen

A Quantum System consisting
of 4 3D-Particles

1
1
0 " 6
0 ]
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0 1 o 4 4
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Level 3
Level 1 4 | Lev 0 1 6.25
/ 0 | Fransitions No=12 4 5
Transitions No=12y 0 1
1 2 6 37.5
1
Level 2 3 4 25
4 1 6.25

Figure 1. Illustration of digital levels and all possible transition between the real-time digital
states belong to them for any physical system consisting of 4 matter particles.

matter particles into set of finite orbits is equivalent to the distribution of it into
set of finite digital levels such that jumping of matter particle from initial orbit to
the final orbit is equivalent to the transition of digital states at all points occu-
pied by it at the final orbit to the same real-time digital state belong to next
higher digital level.

2.9. The Real-Time Transition State

For any physical system S consisting of N matter particles {P,P,,---,P,} the
real-time transition state of the physical system at (X,y,z) that is corresponding
to its real-time digital state at (X, Y, Z) :

Sy

=@, (S)> = {:2} is defined as the superposition of all

real-time digital states at (X, Y, Z) that the physical system can transit to it at the
of the next occupation epochs of (X, Y, Z) by one of its constituent matter par-

ticles which is defined as following:

K2
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|!//n (s)> =a, |¢n (s)> + Zuggc,qu(m) a, |gon+l (u)> (27)
Fulfills:
An (S)|'//n (S)>: Pn (S)> (28)
fn+1 (U)|l//n (S)>:|¢n+1 (u)> (29)
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Forall ueoy (n+1) fulfills scu.

Such that:
A EACH 5y (3)
v v v
T,(5)=| 0 (5))® (g, (5)] = 5{52;(:5{51;) 5{52}(:5{52}) 5?2}(?51}) (30)
_5{SN>(5{31})V 5w (o) 5{SN}(5{SN})V_
sy (sy)  onlon) 5 (8h)
A ) i) - )
Ty (1) =] (1)) @ )| =| 7 1) 1% CASEUNIED
_5{UN}(5{U1})V sh(3) - 5<“N}<5{UN})V_

a, €R fulfills o, =0 and ¢, eR forall ueoy(n+1) fulfills scu.

where: ® is the tensor product (outer product) operation.

(0a ()| =(len (s)) and (@, (u)|=(

transpose of gon(s)> and
the normalized reciprocal of the components of transpose of |(/Jn (S)> and

Pna (U )> respectively.
Important note:

Ona (u)))V are normalized reciprocal

Do (u)> respectively which are defined by taking

1) When the physical system at the real-time digital state:
S
%
S

?, (S)> = {:2} the next occupation epochs of

|¢(x, Y, 2,0, Ny, 00, Ny )> =
Finy
(X, Y, Z) by one of its constituent matter particles P is either leaves the physical
system at the real-time digital state | o, (S)> in a case that P occupied (X, Y, Z) at
the previous occupation epoch or transit the real-time digital state to some state
at the next higher digital level |¢)n+1 (u)> such that ue oy (n+1) fulfills
S < U, thus the real-time transition state is defined as superposition of its current
real-time digital state and all real-time digital states at the next higher digital level
that the physical system that can transit to them.
2) Forall 1=12,-+,N the components of T, (s) and T, (u) at the 7 row

and the /" column which are &, (57, ) =0, (57,) and &, (a1, ) =4t (%)

respectively indicate Vsiither both Athe matter particles B and P, occupied
(X,y,z) or not, thus T, ( S) and TM(U) can play the role of observables oper-
ators that the Hermition matrices played in quantum mechanics because they are
either leave the physical system at its current real-time digital state or transit it to
one real-time digital state in next higher digital level when they act on the
real-time transition state, however we use the normalized reciprocal as involution

function instead of complex conjugate that used in quantum mechanics, so
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'I:n (S) and fn+1(u) are equal to their normalized reciprocal transposes in same
way that the Hermition matrices equal to their complex conjugate transposes. In
computation term '|:n (S) and '|:n +1(u) are representing irreversible gates that
forward the time of each constituent particles of the physical system only at the
direction of increasing the number of occupation and leaving epochs of space
points by it.

3) we can calculate the coefficients «, and {au |ueoy (n+1)fulfillss u}
as following:

X Y1 4
Since forall X= X:Z VY= y:Z and Z= Z:Z :
Xq Yn Z,
XY XY, o XY || 4 X

(x®y)z: X2:Y1 Xz:yz Xz:yn 2:2 :(Zin:lyizi) X:2 =(y-z)x

XY XY, oo XVl Za Xy
the conditions:

-I:n (S)|V/n (S)> = |(0n (S)>

Toa (W)|w () =] @0 (u))
Implied that:
({2a )] lwa (D) ()= (5))
((@na W]wa ()| @01 () =[@rea ()
And then:

<(pn (S)| ¥ (S)> =1
{@na (U)]]wn (s)) =1

Soif uj,u,,---,u, arerepresenting the elements of
{au |ueay (n +1) fulfills s = u} for some integer k € {1, 2,0, N} then:

o (S =au o0 (5))+ Lt o (0)

And:

(0n (5w 5)= (0 9o () (0 0]
(s W (9) = (s ) () 35l 1)
(a0 ) (9) = () o 5D+ s )]

Dnia (ui )>)aui =1

Pna (ui )>) a, =1

Pra (U; )>) a, =1

<¢n+1 (uk )|

va (5)) = ({20 ()]

Pna (ui )>) a, =1

o, (S)>)as + g(<¢n+l (u, )|

Scientific Research Publishing
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o ({1)) =[en (W) + [ (02)) +++++ | (W) = (1)) + | ({2})) +++-+ | () =

K
na, + na, =1
=
K
na, +(n+l)e, + ne, =1
iz

K
—ne, +(n+1)a,, +Y na, =1

i=1
i#2

k-1
na, +(n+l)e, +> ne, =1

Ui
i=1

Now there is two possible cases of above linear system depend on the value of n
defined as following:

A. if n=0 then the linear system is reduced to:

a, :1,05u2 :1,~-~,05uk =1

And then:

1

B. If n> 0 then above linear system is defined in matrix form as following:

n n n g 1
n (n+1) - n a, | |1
n n - (n+d)]lq, | 1

Thus using the Cramer’s rule [3] for solving the linear system we find:

1 n n n1l .- n
1 (n+1) - n n i1 - n
1
B S R e U LI S e N
* In n n " n n n
n (n+1) - n n (n+1) - n
n n (n+1) n n (n+1)
n n
n (n+1)
n n
a“k:n n n
n (n+1) n
n n (n+1)

870
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And hence the real-time transition state is defined as following:

1 n n n 1 -- n
1 (n+1) - n nil .. n
|¢//n(s)>:i : (n:l) (pn(S)>+ : n i (n+l) (pn+1(u1)>
v v
n n (n+1) n n (n+1) )
n (n-'i-l)
et n - n ¢n+1(uk)>
n (njtl) n
n n - (n+l)

2.10. The Analog Occupies Path of the Physical System Consisting
of N Matter Particles

The analog occupies path of N matter particles physical system is the path that
consisting of all real-time states at all space point occupied or occupies at least by

one of its constituent matter particles.

2.11. The Digital Occupies Path of the Physical System Consisting
of N Matter Particles

The digital occupies path of NV matter particles physical system is the path that
consisting of all real-time digital states at all space point occupied or occupies at

least by one of its constituent matter particles.

3. Mathematical Formulation: An Introduction to the
Calculus of Fluctuation

3.1. The n-Dimensional Real Collinear Set

For each neN the n-dimensional real collinear set of any two point
p,geR" donated by R" ( p, q) is defined as a set of all point in R" lied at
the line that contains p and q.
Example of real collinear set

The set of real numbers is a 1-dimesional collinear set of any two real number
xy.ie R=R'(x,y), ¥xyeR.
3.2. The n-Dimensional Displacement Vector

For all pz(pl,pz,---,pn)eR" and q:(ql,qz,---,qn)eR“ the n-dimensional

displacement vector from p to g is defined as following:

K2
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dl(p,q) 0,— P
d,(p.a)| |% - P, (33)

dn(plq) qn_pn

Important note:
Forall p= ( PPy, pn) €R" the author will donate to the vector
P

P,

d(o,p)= by P suchthat 0=(0,0,---,0)eR".

Py

3.3. The Equilibrium Null Point and Vector

The equilibrium null point is the point is the point 0= (0, 0,--, 0) eR" and the
0
0

equilibrium null vector is vector 0 =

3.4. The Equilibrium Unity Point and Vector

The equilibrium unity point is the point U =(l,1,---,1) €R" and the equili-
1

- |1
brium unity vector is the vector d(0,u)=10=

3.5. Conditions of Positioning in n-Dimensional Collinear Set

For each neN the n-dimensional real collinear set of any two point X, y € R"
such that x = (X1: XZ,---,Xn) and y= (yl, Youoe, yn) the conditions of posi-
tioning (= (ql, qz,---,qn) eR" in R" (X, y) are defined as following:

1) The tangent and cotangent of the angle between the line that connect x and
g should be equal to the tangent and cotangent of the angle between the line that
connect xand y; mathematically this condition is defined as following:
%:% Vi,je{l,2,---,n} satisfy y,#x and y; #x,.

2) The equivalent components of x and y should be equivalent to their cor-
responding components of g, mathematically this condition is defined as fol-
lowing: g, =X =Y, Vke{l2:---,n} fulfills X =Y,.

Important note:

From the first condition Vi, je{1,2,---,n} satisfy y,#x and y, #x,

g — X% % =% .
q; :Xi+m(yj_Xj):Xj_Yi_Xi Xj+yi_xi g
_ il xj+qi_xi Yj
Yi =X Yi=%

872
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Also
X, =X =X
qI:XIJ’_qJ J(yi_xi):Xi_qJ in+qj Ly,
Yi =X Yi =X Yi =X
Vit AT X y,

Yi=X Y=

From the second condition VK e {1, 2,---,n} satisfy X, =Y, we find that

A :(y"_q" +q"_x"]qk S .

Yi=X Yi—X Y —X; Y =X
_Yi—a Xk+qj_xj Ve
yJ_Xi yj_xj
Also
X - —X
qk—[yl q|+q' 'qu_yl qlqk+ql |qk
Yi=% Yi—X Yi =% Yi =%
—a _x
_Yi Q.Xk+q. Ly,
y|_Xi yl_xi
SRR ik TN TELTINVID Thul NV Tl Y
Yi—X Yi =X Yi =% Yi — %
n n i Y i_Xi
R (X,y)={q:(ql.q2.~~.qn)eR |g=di—Giy G=X
Yi—X% Yi = %
- (34)

forallie{1,2,---,n} fulfills y, = xi}

3.6. The n-Dimensional Collinear Vectors Set

If R ( p, q) is n-dimensional real collinear Ech that p,qeR" then the col-
linear vectors set of R" ( p, q) donated by R" ( p, q) is the set of all displace-
ment vectors in R" that their heads are belonging to R" ( p,q) and tails are
equivalent to the equilibrium null point 0= (0, 0,'--,0) e R", which is defined
as following:

@(p,q):{&(o,x):i:x—mxaR”(p,q)} (35)

Important note:
Forany X=(X,X,,,X)€R"(p,q) the exists displacement vector
a(O, X) =X with components equivalent to X, X,,--+,X, thus for all

n

ie{l,2,n} fulfill p,#q;: x=d X% ﬁ+xi_piﬁ such that p=d(o, p)
qi_pi qi_pi

and G=d(0,q) because: x= % p+xi_pi

qi_pi qi_pi

X,p and g areequivalent to the componentsof X,p and § respectively.
V4 =4nGp.

g and the components of

3.7. Theorem (3.2)

For all Xx= (Xv Xpyt, Xn) eR"/ {O} the n-dimensional displacement vector set
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@(0, X) is representing vector subspace of R" and (@(0 X),+) is repre-

senting subgroup of (R" : +) .
Prove:

For all X=(X1,X2,---,Xn)eRn,all ie{1,2,---,n} fulfills x, =0, all

a,b,ceR andall ¥,Z,WeR"(0,X) such that:

R
Y1
H
Y

and

1) R—”(o,x)cR”.
ay+bz =Ygy Dy B0y
X, X; X;
_ xi—ayi+bzi6+ayi+bzi—ox e@(o,x).
X —0 X, —0

dition and scalar multiplication).

2) (Closure under ad-

(y+2)+w=(y+z+w)=Yix+lgs g
X. : X.
3) ' ' ' (Associativity of addition).
yi + ZI +\N| < on
[ Je (0,x)
X;

4) y+z=7+y=Jig+hx= [u xj €R"(0,x). (Commutatively of
addition).
5) y+0=0+Yy=Y. (Identity element of addition).

6) _y=‘_yi>*<=[xi g, Y _00 xje@(o,x) fulfills

Xi X —0 X —

y+ (—)7) Yo X =0. (Inverse element of addition).

Xi
aby,
. | Y
7) a(by)=(ab)y=| .°| (Compatibility of scalar multiplication with field
aby,
multiplication).

K2
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8) a( y+ Z) =ay+aZ (Distributivity of scalar multiplication with respect to
vector addition).

9) (a + b) y=ay+by (Distributivity of scalar multiplication with respect to
field addition).

10) 1#y =Y (Identity element of scalar multiplication).

3.8. The n-Dimensional Real State Space

For all X=(X,X, % )eR"/{o} such that 0=(0,0,---,0)eR" the n-di-
mensional real state space at xis the vector subspace of R" defined by
(R“ (0,x), ( )) and endowed with inner product

1

(.,.):HRJ(o,x)xR”(o,x)eR such that for all &= a:Z ER”(O,X) and

a

n

Important note:

(R7(0, X),(.,.)) is representing vector subspace of n-dimensional Euclidean
space (En , (., )) = (R" , (., )) thus is representing inner product Hilbert space.

3.9. Equilibrium and Non-Equilibrium Classification of
n-Dimensional Real State Space

Forall x= (Xl, Xp0teh X, ) eR" /{0} we can classify the n-dimensional real state
space (@(0, X),(.,.)) as:

1) Equilibrium n-dimensional real state space in a case of x, =x, for all
,u,Ve{l,Z,m,n}.

2) Non-Equilibrium n-dimensional real state space in a case of x, #x, for
some ,Ve{l,2,,n}.

Important notes:

If (@ (0, X) , ( )) is equilibrium n-dimensional real state space then:
(B (0.%). )] = (R (0,u). ()

3.10. The Normalized Reciprocal of Real Scalar

Forany xeR the normalized reciprocal of xis defined as following:

< |~

\%

, X=0
X =
x=0

o

Important note:
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1) is called normalized reciprocal because the usual reciprocal of x which is

1
equal — is contain infinity in his range when x =0, so it is normalized by
X

removing this infinity from its range:
2) go(X) =xxx" e {0,1} is representing binary digit.
3) The Dirac’s delta function is related to normalized reciprocal as following:

5(x)=1-gp(x) (36)

Which is equal zero atall x=0 andoneat x=0.

3.11. The Normalized Reciprocal Transpose of the Matrix

8, &, - 8y
a a e a

For any matrix A= Ao 2 |eR™ the normalized reciprocal of
aml amz amn

A is defined as following:

\% v \%
ail a'Zl a'ml
\% v \%
AV a12 a'22 a'm'Z c Rnxm (37)
\% v \%
ain aZn amn

3.12. Signal Tensor Field

At any point X = (Xl, Xyt Xn) €R" the signal tensor field is second order ten-
sor that take X from @(O,X) and its corresponding dual vector X' from
@(0, XV) such that x¥ = (le,xzv,---,xnv) and produce n*> components

defined as following:

v v v

Xlxl XlXZ Xlxn

v v v

o _ _ X X, X e XX
T(x,xv)=x®xV= 2?(1 27 2%n (38)

v v v

XnXl XnXZ Xan

Or in tensor notation:
n_TH(g 3V _ v

T/ =T/ (x,x )—x#xv (39)

Forall u,ve {l,2,---,n} .

Important notes:

1) Forall pue {1, 2, --‘,n} the y* diagonal component of T/ which is equal
X”Xﬂv is cAorresponding to the ¢/ components of the binary digital state binary
state b=D,X so the diagonal components of T/ are representing the digital
components of it, and all the rest components of T/ for all {#V are
representing the analog normalized ratio between the components of X at dif-
ferent indices.

2) Forall ie{l2,n} if x =0 then %X =xX"=xx"=0 forall
je {1, 2, n} so in the signal tensor field the present and absent of the digital

876
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signal is restricted by the present and absent of its corresponding analog signals
and vice versa.

3) T(v.7")= ( Y) at all point Y=(Y,,Y, - Y,)€R"(0,x)/ {0} be-
cause forall ie{1,2,---,n} fulfill x#0 and y, #0

y. L0y
x—O X:

i Y Yi Yi '
PR TXZJ IXZ(YX“j (40)

LXn n M LXZ

X; X; X; X;

M v v

XX XX e XX,

Xo X" XX, e XXV

_| "2 2 2% :)—{®5(~v:-|—()~(,)~(v)

v v \Y

anl XnXZ Xan

4) _(Xlxnv )V (XZXnV )V (annv )V

—>(T(>?,)?V)) =T(%,%") ( 41)
or in tensor notation:
(Te) =T (42)

For this reason T (7(, )"(V) will play in the digital matter particle Physics the
similar role that Herniation matrix or in general adjoin operator plays in quan-
tum physics.

X

X
5) For all XZ(&,XZ,"',Xn)ERn the vector X=|
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v v v
XX XX e XX X
szzv sznV X;

—
—_—
i
x|
<
S—
xi
I
x
N
==

\4 \% v
XX XXy e XX | X

n

v v v
Xl(XlX1 F XX e XX,

xz(xlxl‘7 +X, %, +---+xnxnv)

X, (xlxl‘7 +X, %, +---+xnxnv)

=S -
Xlz Xi XiV
i=1
IrI Xl
v
Xp > XiX; n X
— 2 ; i — Z X| XiV :2
: i=1
n Xn
Xn Z Xi Xiv
L i J
—T(%,%)x=Ix (43)
Such that I = in:1 %" is equivalent to the digital level of the digital state

D,X.
In tensor notation this equation is given as following:

T'x, =Ix, (44)

3.13. The Fluctuation Tensor Field

The fluctuation tensor field is representing bilinear map [,] R"xR" - R™
—such that R™ is the space ofall nxn square matrix—defined for all
X= (Xl,Xz,--', Xn)e R" and y =(y1, Yourr, yn) eR" as following:

[X’ y]1,1 [X’ y]l,z [X' y]l,n

[x,y]=y®>”<—>”<®)7= [X"}/]Z,l [X’Y]z‘z [X’Y]z,n (45)

oyl [, o [x9,

Such that ® is the outer product (tensor product) operation [2] defined as

following:
Y1 YiX Yo% o NiX
JOX = y:2 [X1 X, x.]= YZ: X yz'xz " yzzxn , (46)
Ya YoXp  YoXp o YR X,
and
X XY XY, o XY,
X X X e X
X® 7= :2 [ v Y, Y, ] _ Z:yl 2:y2 . Z:yn (47)
X XY XY, o XY
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Thus If X=(X.,X%, X )eR" and y=(¥,,¥,,-=,¥,)€R" then the fluc-
tuation tensor field of x and y donated by [X,y] is the set of n’ ordered real
numbers [X, y]u,v called its components indexed by x,v such that
UV E {l, 2,0, n} and defined as following:

[Xl y]y,v = [5(” y]u,v = [X’ y:|lu,v = [X’ y:|lu,v = y/‘XV - X,UyV (48)
The Properties of commutator tensor field:

a Anti-symmetric because:

[X,y]=y®X-X®Y

xi

=

®Yy-y®X)-[y X]

b Alternating because:

[x,x]:X®X—X®X:? .. |er™

¢ Non-degenerate because:
For every X=(X,X, X, )eR"/{0} there exists Y=(Y;, ¥, Y,)eR"
and u,ve {1,2,---, n} fulfills X,#0, Y, # 0 and 4 #V implied:

[xy]=0 0 0

Because [X, y]w =YX =YX, #0.
d Bilinear because forall z,ve{l,2,---,n}, x=(%,%, % )eR"/{o},
y=(Yi. Y, ¥, )€R" {0}, 2=(2,2,,-+,2,)eR" andall a,beR:
[ax+by,z] , =2, (ax, +hby, ) -z, (ax, +hby, )
=az,x, +bz,y, —az,x, —bzy, .
=a[Xx, y]#yv +b[y, z]ﬂ‘V
Thus [ax+by,z]=a[x, y]+b[y,z].
[x,ay+bz] , =(ay, +bz, )x, - (ay, +bz,)x,
Also =ay, X, +bz x, —ay,x, —bz,x, .
=a[x,y]ﬂvv+b[x,z]ﬂvV

Thus [x,ay+bz]=a[x, y]+b[x,z].

3.14. Theorem 3.3

If X =(X1,X2,--~,Xn) eR", y =(yl, Youte, yn)e R" then the fluctuation tensor
[X,y] is representing a measure of degree to which the point x and y deviate
from belonging to the collinear set R" (0, y) and R" (0, X) respectively be-
cause:

1) [X, y] =0 forall peR" (O, X) vanished when there is no deviation.

2) [x,y]=[x,y+d—xJ:[x+@,y] for all &e@(o,x) and
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dy e R—”(O, y) ie. the fluctuation tensor field [X,y] is a invariant under pa-
rallel translation of x with respect to the line that all elements of R" (O, y)
lie or parallel translation of y with respect to the line that all elements of

R" (O, X) lie. Thus all element lie at single line parallel to the line that all ele-
ments of some collinear set Slie have a same measure of deviation from belong-

ing to Sdefined as fluctuation tensor field.

Prove:
1)forall p=(p, P, P,)eR"(0,X) andall ie{l2,,n} fulfill X =0:
p=%o+;‘—:gx=%x
and hence:
—[x, p]=0.

dx, dy,

2) Forall dx = o, eR", dy= dflz eR" andall p,ve{l2,--n}:
Ldx, dy,

[x,y+&] =(y, +dx, )%, —(y, +dx,)x,

v

=Y,X +X0x, =y, X, =X, dX,
=[x, y]ﬂ’v +[x,dx]w.

[x+®, yl{yv =V, (x +dy,)-v, (x# +dy#)

=YXt ypdyv — VX, — yvdy;z
- [X' y]/t,v +|:y’®:|

Thus if &GR—“(O, X) and @e@(o, y) then there exist four points
p=(p. Pz Py) €R™(0,X), q=(0, 0+, 0,) R (0,X),
r=(r,n,r)eR"(0y), s=(s,5,5,)eR"(0,x) fulfill
dx=d(p,q)=q-p, dy=d(r,s)=s-r andforall ie{L2,---,n} fulfill
x,#0 and g, #p, andall je{l,2,---,n} fulfill y,#0 and r, #s;:

p:Xi_pi0+ pi_ox:&x,

X —0 X —0 X

q=Xi=9,, 90, G,

X —0 X —0 X;

A%
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For all ,u,Ve{l,Z,---,n}:

[ y+dx] =[xyl +[xdx] =[xv], {X[%] XL

[
SCRIEE PO RS
I

S

[yl [ il }[y. W, =y,

Y

—>[x,y+&]:[x+@, y]:[x, y].

3.15. The Spin’s Fluctuation Tensor Field at Each Matter Particle’s
Surface Point

The spin fluctuation tensor field is defined at each surface point of any matter
X
particle resisting with respect to an arbitrary observer at the position F=|y

z

as following:

0 YP, = Xp, 2P —Xp,
[F. B]=| xp, — P, 0 zp, - yp, (49)
sz - pr ypz - Zpy 0

Py

where: p=| p, | islinear and momentum vector of the matter particle.
P,
Important note:
Each components of the spin’s fluctuation tensor field [F, p] is correspond-
ing to either positive or negative components of angular momentum vector:
I yp, —2p,
L=rxp=Determinat|| x 'y z ||=]|zp,—Xp, | and vice versa, so the
Pk Py P, XPy — YPx

components of the spin’s fluctuation tensor field F (F, D’) are vanishes—
becomes zero—when all component of L are vanishes and vice versa, also the
components of the spin’s fluctuation tensor field [F, ﬁ] are conserved when
the components of L are conserved and vice versa, those two strong corre-
lated feature between the components of the spin’s fluctuation tensor field
[F, [3] and the components of L allow the author to introduce the following

theorem.
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3.16. Theorem 3.5: Spin’s Fluctuation Theorem

Any matter particle P possesses a non-zero mass m can possess:

1) A non-zero spin angular momentum at arbitrary time interval [t,t+dt] if
and only if all surface points of Pare not moving in the same direction of its po-
sition vector during this time interval.

2) A conserved spin angular momentum at any two arbitrary time intervals
[t,t+dt] and [t+dt t+dt+dt'] if and only if any surface points of 2 donated
by slocated with respect to an arbitrary observer or measurement instruement at

X
the position F=|y | atthe time #fulfills:
z

[F+ﬁ,?+ﬁ+fﬂ]dt’z[?,r+ﬁ]dt (50)

where:
i) dr isinfinitesimal displacement of s at the time interval [t,t+dt].
ii) dr’ is infinitesimal displacement of s at the time interval
[t+dt,t+dt+dt].
Prove:
1) Suppose we have some arbitrary surface point of P resisting with respect to
X

an arbitrary observer at the position ¥ =|y | atthetime £

z

Now the spin angular momentum of Pat F is defined as a cross product of

_%_
] |
r and the linear momentum vector p=| p, |=m d—{ as following:
pz E
L dt |

i 0 k| |yp,—2zp,
L=Ffxp=|x y z|=|zp,—xp,

Py py P, Xpy — YPi

In other hand the spin’s fluctuation tensor field [F, f)] is defined as follow-
ing:
0 )/ Xpy Zp, — Xp,
[F.B]=|xp, - yp, 0 zp, - yp,
sz - pr ypz - Zpy 0

Thus every component of L is equivalent to either positive or negative value
of one component of [F, r)] , so all components of L vanishes—becomes ze-
ro—when all components of [F, p] vanishes.

dx
Now the infinitesimal displacement vector dr =|dy |, thus the fluctuation

dz
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tensor field of ¥ and F+dr is defined using bilinearity property of fluctua-
tion tensor field as following:

[r,n&?]:[r,r]{r,ﬁ]:[r,&?]{r,ﬁﬁ}:ﬂ[r,p]
— [ p)= S r e = S e ar

Because 0t is representing infinitesimal non-zero change of time, the spin’s
fluctuation tensor field [F, p] vanishes—and then the spin angular momentum
vector L —when all components of the fluctuation tensor field

[F,F+(FJ:[F,(W] vanishes so according to the theorem 3.2 L vanishes

when T+ dr eR® (0, r) or equivalently when dr e R—3(O, r). Thus the matter

particle P possesses a non-zero spin angular momentum if and only if all surface
points of Pare not moving in the same direction of their position vectors.

2) Letsrepresents a surface point of Presisting with respect to an arbitrary ob-

X dx | P,
server at the position F=|y | at the time £ let dr =|dy |= a p _dt p, | is
m m
z dz p,

representing the infinitesimal displacement of the matter particle’s surface
x+dx | [x
points during the time interval [t,t+dt], r'=|y+dy|=|y | is the position

z+dz | Z

of the matter particle’s surface point sat the time t+dt, and let

dx’ Py
dr' =| dy’ :d—ﬁ _dv p, | is representing the infinitesimal displacement of
m m
dz’ p,

the matter particle’s surface points during the time interval [t+dt,t+dt+dt'],
now the spin angular momentum vectors of the matter particle at s during the
time interval [t,t+dt] and [t+dt,t+dt+dt'] and donated by [ and L
respectively are given as following:

[ k yp, —p,
L=rxp=Determinat| | x y z||= zp, — Xp,
px py pz i p ypx

i k) [yei-zp
L'=r'x p'=Determinat| | X' y" z'||=]| z'p; —xp,
P Py P ]) | XPy YR

Also the spin’s fluctuations tensor fields of the matter particle at s during the
time interval [t,t + dt] and [t +dt, t+dt+ dt'] and donated by [F, ﬁ] and
[F’, HJ respectively are given as following:

0 YP —XPy  ZP, — X,
[F.B]=|x0,-yp, O  zp,-yp,
XP, — 2P YP, — 2Py 0

K2
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t

o =

[d(xy)d@w)] [xy],, +[x V], d, (2w)d, (xy)-[2w], d, (% y)d, (xY)

0 yp, —Xx'p;,  Z'p = Xp;
(7 0]=|xpy-yp, 0 Zp) -y,
Xp, —2p YP -~ 2y 0
Thus every component of L is equivalent to either positive or negative value
of one component of [F, f)] and every component of L is equivalent to ei-
ther positive or negative value of one component of [P,E’}, so L= LU if and
only if [F,p]= [F’, FJ and then if and only if:

[rﬂ&}:[ﬁﬁd—tﬁ}
m m

or equavently if and only if:

or equivently if and only if:

Because

and

if and only if:
[F+cF,F+ r+ r’]dt’:[F,rHWJdt

Important Notes:

1) The first part of the above theorem implied that if the matter particle pos-
sesses non-zero mass and non-zero spin angular momentum then it’s all surface
points should move in different direction of all position vectors defined with re-
spect to all observers observing them, thus the first part of the above theorem
approve that the non-zero spin angular momentum of any matter particle pos-
sesses non-zero mass is intrinsic property independent from the observer’s loca-
lization with respect to its surface point.

2) The second part of the above theorem illustrate the relation between spatial
and temporal coordinates of the surface points of any matter particle possesses

non-zero mass and conserved spin angular momentum.

3.17. Theorem 3.6

If X=(X, %, % )eR", y=(y ¥, ¥,)€R", 2=(2,,2,,+-,2,) eR"
and W=(W,W,,-,W,)eR" such that X#Y, w=2z, R"(X,y) is not pa-
rallel to R"(z,w) and R"(X,y)NR"(z,w)e{X,y,z,w} then R"(X,y) and
R"(z,w) are intersected at the point t=(t,t,,--,t,)eR" fulfills:

1)

(51)

[d(xy)d(zw)], d,(xy)
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For all (pe{l,Z,---,ﬂ} and all ,u,Ve{l,Z,---,n} fulfill
[J(x,y),&(z,w)Lvd#(x,y)iO.
2) if X:t+aa,y:t+bﬁ,Z:t+a'w and W=t+b'dt’ for some

dt,
dt,

a,b,a’,b’eR/{0} fulfill a#b and a'#b', and some dt = eR" and

dt,
d;
t' = :2 fulfill dt, =0, dt; =0, dt’ = Adt for all 2eR—ie dt’ is not

dt,

n

parallel to dt —and either dt, #0 or dt, #0, then:

[dtdr] (twdtﬂ —[tﬁ]w) =[tdt] dudt [dt] didr.  (s2)

For all ¢)e{l,2,‘--,n} and all ,u,Ve{l,Z,m,n} fulfill [ﬁ,ﬁ} dtﬂio.

v

Prove:

Suppose we have X = (X, %, %, ) €R", y=(y;,¥,,-,¥,) e R",
7=(2,2,,-,2,)€R" and W=(W,W,,--,W,)eR" such that X#Y, w=z,
R"(x,y)NR"(z,w) & {x,y,z,w} and R"(X,y) is not parallel to R"(z,w),
suppose that t=(t,t,,-~-,t;)€R" is intersection point of R”(x,y) and
R"(Z,W):Nowforall uVe{l,2,--,n} fulfills X, #Y,, Z, #W, and either
X, %Y, or z,=w,—Le [d(x,y),d(z,w)]ﬂ’v;tO:
t#_xﬂ

-t
Yu ~L X + y=(t,t,t,) ()
Yu =%y Yu =%y

and

Wv_tv 7+ tv_Zv
W, —Z, W, —Z

W=(t o t,) (b)

A\ v
— y#_t# +t/1_X/4 y, =t,
Y =X, Y =X
Wv_tv tv_zv
Z + w,=t,

W, -2, g W, -2,
LYK U LY XY,
Yy =X,

Wz, —t,z, +tw, —zw,

=t

v

T
W, — 2,

tﬂ(yv_XV)+yuxv_xﬂy\/

— =t
Yu =X '

t(w,-z,)+w,z, -z,w, .

7]

W, —Z

\ v
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- X, — X

g X)) YK XY ©
Y. =X, Y, —X
W,—12 Wz —7,W

tv( - ”)+ et (d)
W, =2, W, =2,

Now by substituting t, from Equation (c) into Equation (d) we find:
(yv—xv) yﬂXV X yV ( H _Zﬂ) WVZ/t _ZVWu
t, + + =t,
Y. —X, Yy =X, W, —2, w, -2,

(y\, _X")(Wf‘ _Z/‘) + (yﬂXV _Xﬂyv)(wﬂ _Zﬂ)+WvZu _ZVW

_)t”(y —X )(WV—ZV) (yﬂ—xy)(wv—zv) W, -z, -=L
_)t#( ( -2, )+(v,% =% ) (W, —2,)+(w,z, —z,w, )(y, X, )
=t, (W -2,)(y,-x,)
w2y, %)=t (= x) (w,-2,)
:(V#Xv XY (W, =2, + (w2, =2, ) (v, = %,)

t :(yyxv—xﬂyv)(wﬂ—z”)+(wvz#—szﬂ)(y”—x#) (e)
g (W, =2,)(¥, =%, )= (% =% )(w, -2,)

Now from Equation (a):

t u X u_ u
» Y, — X » Y, — X Yo
For all (pe{l,Z,---,n}.
R e P R A
’ Yu =Xy
—t :yuxw_xﬂyw it Yo =%, ()
Y.~ X, ! Y.~ X,

Now by substituting t ” from Equation (e) into Equation (f) we find:

t = y”X(p—ny¢+(y”XV—X#yV)<Wy—Zy)+(WVZ ZVW#)(y _Xﬂ) Yo =%,

’ Y= Xu (WV_ZV)(yu_Xz)_(yv_ V)(Wﬂ_zﬂ) Yu =Xy
—t = YiuXo = XYy +(yleV X yV)(W# ) (ZvWﬂ W, 2 )(yﬂ_xﬂ) Yo =%,
’ Yu=Xu ( #)(W\, ( )(yv_XV) Yu=Xu

N %) PR ﬂ<z,w>[ W), 4. (xy) d, (x.y)
a0y [eodew], 4(0)
[d(xy)d(zw)], [xV],, +[xV],,d, (2w)d, (xy)-[zw],,d,(xy)d, (xY)

d,(x,y)
[A(xy)d(zw)]_d,(xy)

For all goe{l,Z,-'-,n} and all y,Ve{l,Z,w,n} fulfill X, %Y, L, %W,

\ v

and either X, #VY, or z,=w,.
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This proves the first part of the theorem, now to prove the second part we can

use the first proved part as following:
[ 8] [x],, + %0, 8 (), (x0)-[2w], 8, (x )4, (%)
: [@(xy).d@w)],_ 4, (xy)
[d(xy).d(zw)], 4, (x ),
T o[@ ()] [, <D0, 8, (2w)d, (xy) -z, 8, ()6, (x.9)
[d(xy).d(w)], 0,0yt -[d00y) 8 @w)] [x],,
T Ixyl,, 4, (2w, (0 y)- [z, 4, (x )4, (x.9)
[aGxondGw], (18, (0 -[x,,)
~[xy],, 9, (20)d, (x y)-[z.w],, d, (x.9)d, (x.y)

Thus if X:t+aﬁ,y:t+ba,22t+a'w and W=t+b'dt’ for some

dt,
' ' Y dtZ n
a,b,a’,b’eR/{0} fulfill a#b and a'#b’,andsome dt=| “|eR" and
dt,
dt;
— |dt . _
dt'= fulfill dt, =0, dt; =0, dt'=Adt for all A1eR—ie dt’ is not
dt’

parallel to dt —and either dt, #0 or dt, # 0, then:
[(b-—a)dt,(b'-a’)dt'| (tq, (b—a)dt, ~[t+adt,t+ bdt]w)

y8%

=[t+adi,t+bdt] (b'-a)dt,(b—a)dt

Y ¢

~[t+a'dt’, t+bdt’] (b-a)dt, (b-a)dt
H"

v ¢

(b-a)(b'~a")[di.dF] (tw (b-a)dt, —(b—a)[tﬁlw)

—=(o-a)[ ], (-a)et (b-a)et,

H

—(b’—a’)[t,&?]w (b-a)dt, (b—a)dt,

—[dtdr'] (twdtﬂ [t &]W) =[tdt] dtde, ~[td] ot

For all goe{l,Z,u-,n} and all y,Ve{l,Z,w,n} fulfill dt, =0, dt; =0
and either dt, #0 or dt, #0.
This equation is representing the fundamental fluctuation tensor field equa-
tions which are invariant under any arbitrary change of t, dt and dt’ by any
dz, dz,

dr — |dz,

t=(1,7,,7,)eR", dr= :2 eR" and dr'= eR" respectively

’
dz;

dr

n
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such that dz’ # Adz forall AeR, thus:
[ﬁ,d—r’lw (z'(pd 7, —[r,a}w) = [T'&:L,v dr;,d 7, _[T’Wl«v drﬂdrqj

For all ¢)e{1,2,~-,n} and all y,Ve{l,Z,'--,n} fulfill dz, #0, dz, #0
and either dz, #0 or dr, #0.

3.18. Orthogonal n-Dimensional Real Collinear Sets

For each X,y,z,weR" the two collinear sets Rn(x, y) and R"(Z,W) are
called orthogonal if and only if:

1) R"(x,y)NR"(z,w)={D}.

2) d(a,b)-d(e,d)=0,forall a,beR"(x,y) and d,ecR"(z,w).

Such that (b—a)-(d—e) donate to the dot product of (b—a) and (d-e).

3.19. N-Dimensional Real Collinear Sets Space

The n-dimensional real collinear sets local space at t € R" donated by R" [t]
is the space of all n-dimensional real collinear sets intersected at the point ¢

which is given as following:
R"[t] = R"(t+adt,t+bdf )| 6t < R" / {0} and a,b € R/{0} fulfill a = b|.

Important note

Any t=(t,t,,-,t,)€R" is representing the origin of R"[t] fulfills for any
two collinear sets R" (t +adt,t+ ba) and R" (t radt t+ b’ﬁ) belong to

dy, dt,

dt;

. |dt — o
R"[t], suchthat dt=| .* |eR", dt'=| .* |eR", fulfill dt'= Adt forall

dt, dt’

AeR —ie dt' is not parallel to dt —and a,b,a’,b’e R/{0} fulfill azb
and a'#D’ the equations:

[dt,dt] | (tq,dt” —[t,ﬁlw) =[tdt] dydt, —[tdt] didt,

For all ¢e{1,2,---,n} and all ,u,Ve{l,Z,---,n} fulfills dt,#0, dt; #0
and either dt, #0 or dt, =0, these equations are invariant under any arbi-

trary change of dt and dt’.

3.20. The n-Dimensional Real Collinear Sets Bundle

The n-dimensional real collinear sets bundle is the union of all n-dimensional

real collinear sets spaces at all points in R" which is given as:

R =, o (R7[1]) (53)

3.21. The n-Dimensional Real Coplanar Set

For all p,q,r e R" the n-dimensional coplanar set of p, ¢ and r donated by

R"(p,q,r) isasetofall pointin R" lied at the n-dimensional plane contains
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p, gand r, which is defined as following;

R”(p,q,r):{R”(p+x&(q,r),q+x&(q,r))|6(q,r):r—qandXGR}
={R”(q+y&(r,p),r+ya(r,p))|&(r,p)=p—randyeR} (54)
:{R”(r+za(p,q),p+zJ(p,q))|J(pq) q—pandZG]R}.

3.22. The n-Dimensional Real Coplanar Space

The n-dimensional real coplanar space at each point (X, Y, Z) eR® donated by
R" [X, Y, Z] is defined as following:
R"[x,y,z]= {R” (p,a,r)| p.a,r e R" fulfill R" ( p+xd(g,r),q+xd(q, r))
NR" (q+y5(r, p),r+yd(r, p))=R” (q+yJ(r, p),r+yd(r, p))

ﬂR”(pHE(p,q),r+za(p,q)):R"(p+x5(q,r),q+xd(q,r))
ﬂR”(p+z&(p,q),r+za(p,q))}

(55)

Important notes:
R" [X, Y, Z] is defined as the space of all coplanars R" ( p,q, r) that are con-
taining some point t= (ti,tz,'--,tn ) eR" ( p.q, I’) represents intersection point

of collinear sets then using the theorem (3.6) we find:
t [p+x&(q,r),q+x&(q,r)]w [p+ch(q,r),q+xJ(q,r)Lvdl,(q,r)dq,(DIQ)
= . —+ — — .
’ d,(p.a) [d(p.a).d(ar)] d.(pa)

(56)

[r+z&(p,q), P+
= 0!,(/1+

P.q
d, (rp) [5(& p).d(p.q)]

[p+xd(q r q+xd (q.r

),
[d(r L .

Forall pe {1 2,---,n} andall u,v,ae {1 2, n} fulfills

}
[d(p.a).d(ar)] dy(p,q) ., [d(qr).d (r,p)]vyadv(q,r);to and
[d(r.p).d(p.a)]  d.(r.p)#0

3.23. The n-Dimensional Real Coplanar Bundle

The n-dimensional real coplanar bundle is union of all n-dimensional real cop-
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lanar spaces at all space point in R® which is defined as following:

Rn [R3:| = U(x,y,z)eR?’(Rn [X‘ y’ Z]) (57)

3.24. The N-Dimensional Real Space-Time

For any physical system consisting of N matter particles, the N-dimensional real
space-time is the section of N-dimensional real coplanar bundle that consisting
of all real-time states of the physical systems at each all space point occupied by
one or more constituent matter particles of the physical system during finite
epoch with respect to an arbitrary observer. Thus if R™ = {r eR|r> 0} then
at each space point (X, Y, Z) eR® occupied by one or more constituent matter
particles of the physical system the real-time state of the physical system is

representing an element of the section of R" [X, Y, Z] that defined as following:

R [x,y,2]={R" (P,,P.,F,)| P, P,,F, e R™ fulfill

ar’ r'’'u ar 'r'’'u

R" (P, +xd (P,,F,),P, +xd(P.F,))

rtu

F,.P,).F, +yd(F,P,)) (58)

'r|
20
R
SN—
SN—

(
(

NR"(P,+2d (P, P,),F, +zd(
( )P +xd(P,,F
(

)
P).F,+2d(P,.P))}

Important notes:

If the real-time state of the physical system at the space point (X, Y, Z) eR®
occupied by one or more constituent matter particles of it is defined according
to the equation 9 as following:
|t(x, Y,Z,n;,N,, Ny )>:|Pa(x, Y,Z,n,N,, -, Ny )>

+|P (% y,2,n, 0y, 0y )>+ F, (% Y,2,0,n,,-, 0y )) ’
then there exist at least in principle P,,P,,F, e R™" fulfill
P =[P (x Y.z mn 0y )Yy P[P (kY 2,y ),
F, =|F, (% y,z,n,n,,--,ny )> and
|t(x,y,z,nl,n2,---,nN )>
=R"(P,+xd(P,,F,),P, +xd(P,F,))

NR" (P, +yd(F,,P,),F, +yd(F,P,))
=R" (P, +yd(F,.P,).F, +yd(F,.P,)) (59)
NR"(P,+2d (P, P),F,+2d(P,P))

ar'r

=R"(P,+xd(P.F,),P, +xd(P.F,))

rrtu

NR" (P, +2d(P,,P,),F, +2zd(P,,P))

ar’'r

4. Conclusion

As the spatial coordinates x, yand zwhich are representing the lengths between
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origin (0,0,0) and (X,0,0), (0,y,0) and (0,0, ) respectively, the time coor-
dinate is representing the total length of all occupation and leaving epochs of
space point including the length of the initial leaving epoch elapsed before the
first occupation of space point by the matter particle during finite observation
epoch, this implied that the direction of time of any matter particle at each space
point P occupied by it is the direction of increasing the number of occupation
and leaving epochs of Pby it, and the measurement of occupation of space point
by one constituent matter particles of the physical system produce the same
measurement of the time of the rest matter particles of the physical system that
occupied and left the space point during finite observation epoch regardless of
their distribution in space, this give simple reinterpretation of quantum entan-
glement. The motion of the constituent matter particles on separated orbits is
equivalent to their motion in separated digital levels, and their transitions from
one orbit to another one is equivalent to their transition from one digital level to

another.
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