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ABSTRACT

foundation for the research on uniform force field.

To thoroughly explore and analyze the space dimensionality as well as the dynamic relationship between itself and the motion of objects, the author of this
paper applies the approach of mathematical sets so as to discover the essential discipline of motion and motionlessness in the astrospace, and the author
also tries to find perfect answers to the not-yet-satisfactorily-explained questions or phenomena in modern physical theories, providing a new theoretical
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Introduction

People have long been committing themselves to the exploration
on the origin of the interactive forces among objects in the
universe, and longing to find an ultimate theory that could reveal
the mystery of the universe, which, currently, is referred to the
all-inclusive theory of uniform force field (T, O, E). From the
law of universal gravitation to the theory of relativity, then to the
quantum mechanics and the string theory, every failure or surprise
experienced by the physicists had continuously expanded human
beings’ understanding of the universe structure. However, when
the physicists are approaching to the disclosure of the mysterious
mask of the universe, the basic principle of whole universe seems
more and more unclear. Till today it still seems far away from the
ultimate theory of physics.

People can not help asking: is there on earth an ultimate rule of
the universe? Could it be recognized? The author believes that
the answer is yes. But the problem is: have the new theories and
findings springing up in modern physics made our contemplation
towards the universe more complicated? In the past all a physicist
would like to pursue as the ultimate purpose was just simplicity,
no matter it was “the research on magnetic field by Faraday” or
“the cogitation on the falling apples by Newton”! But for the time
being many physicists are still addicted to occult theories and are
ignoring a seemingly simple question: Is the universe the entire
space itself or something separated from the whole space? While
the relative changes of space could not be explained with Newton's
concept of “absolute space”, Einstein's concept of “curved space”
seemingly acknowledges that the space is separated from the whole
space because there must be other “spaces” beyond the boundary
of the curve. The premise for this dissertation is to suppose that

the universe is just the entire space itself.

The Basics and Analysis of the Theoretical Research

The Geometrical Essence of the Space Dimensionality
Suppose the space point set extending unlimitedly in the one-
dimension(1-D) flat direction is M(N = 1,2...0, then the space
point sets extending unlimitedly and simultaneously in the two-
dimension(2-D) or three-dimension(3-D) directions could be
regarded as N2 or N°. It could be obtained after the comparison
that although the point sets in the 1-D, 2-D or 3-D flat space are
unlimited, N2 is the infinity one order higher than N in addition
that the infinity of is also one order higher than N2 This means
if the point set in which the number of dots is N2 cannot extend
unlimitedly in a 2-D flat space but choose to extend unlimitedly
in a certain 1-D flat space. Therefore, as shown in Figure 1a, the
point set of the space has actually been changed from NX N to
NX N2 Identically, suppose the point set in which the number
of dots is N can only choose to extend unlimitedly in a certain
2-D or 1-D flat space, and can not extend unlimitedly in a 3-D
flat space, then, as shown in Figure 1b, the point set in the 2-D
or 1-D flat space has actually been changed from N X N X N to
IXNXNorlXI1IXN.

Figure 1: The essence of spatial variation

Since there are at most 3 geometric dimensionalities perpendicular
to each other in the cosmic space extending infinitely toward any
straight direction, assuming that a three-dimensional rectangular
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coordinate system ‘o — xyz’ is established in the cosmic space,
as shown in Fig 2a, though space point set with a quantity of A"
(n>4) can choose to extend infinitely within one-dimensional
straight space ‘0 —y’ in whole, or within the other one-dimensional
straight space z —y (i = 1,2,3...) spreading along ‘z’ direction of
two-dimensional straight space ‘o — yz’ outside ‘o0 —y’ in part, or
within the other two-dimensional straight space x,—yz (i=1,2,3...)
spreading along ‘x’ direction of three-dimensional straight space
‘0—xyz’ outside ‘0 — yz’ in part; However, in fact, it cannot further
choose to extend infinitely within other three-dimensional straight
space spreading along any direction in straight space with four and
more dimensions outside ‘o —xyz’. This determines that all points
sets with a quantity of N" (n>4) in the cosmic space can actually
only overlap each point within a three-dimensional straight space
and change alternately, i.e. change from N x N x N x N x... N to
Nex Ntx Nvetxl x..x1 (g, h< n).

Geometric properties of space dimensionality mean that when
people use three-dimensional rectangular coordinate system ‘o
— xyz’ to describe the position of any point in the cosmic space,
they are actually describing the position of the point stationary
in the coordinate system in space. However, for a point in space
relative to the position change of the coordinate system, when it
passes i (x,), z) of the coordinate system at a standard time ‘7’
its instantaneous velocity can be any point in

2 2 2 Wy ;. o . .
{(szysAywAZJ\/Axv +Ay; +Az; <v,(Cy )}’ while in each point with
the instantaneous velocity, its instantaneous acceleration can be

any point in {Ax]k,Ay]k,Azjk* AC+ AV + A2 <a,(CP)): thus, in each

point with instantaneous acceleration, its instantaneous variable
acceleration can also be any point in

iAxklaAykl’Azkle Axjy + Ay + Az < C }; % till the end, for a moving

point at ‘7’, its spatial position at any time ‘¢’ actually includes
“ n’ orders of varying coordinate values related to time in each
direction of the space besides three stationary coordinate values
irrelevant to time in the three-dimensional direction, as shown
in Fig 2b, that is

I(x,, 3.2, A0, Ay Az,
i"(xi:yi:Zz')AxypAyij:Azy')ijk:Ayﬂc:Azjk)f

Figure 2: The essence of space coordinate

If the point set stationary in three-dimensional rectangular
coordinate axes is set as zero order, the point set within a certain

local space ‘¥’ should actually include O~ n orders at the instant
of any standard time ‘¢’ in the three-dimensional rectangular
coordinate system, that is to say, the volume of the local space
J” should be

(3n+3)

V=[] [ dcvazdrxnd(ay nd(az"--d

i (ni] n l (ni] n
Camd A M

Where, (A", ApW, Az0) | (AxRL Ap3, Az®)y and (Ax™, Ay, Az

are coordinate values of each order of respectively uniform change,
uniform acceleration change, ...... , and n -order uniform variable
acceleration change.

Essential Relationship of Coordinate Transformation between
any Two Reference Frames in Cosmic Space

Obviously, if it is considered that one-dimensional space represents
the continuity of zero-dimensional points, two-dimensional space
represents the continuity of one-dimensional lines and three-
dimensional space represents the continuity of two-dimensional
plane, similarly, it can also be considered that the object with
uniform motion represents the continuity of a three-dimensional
space composed of all points keeping stationary relative to the
object, centering on the object on the horizon, in whole on one-
dimensional line; the object with uniform accelerated motion
represents the continuity of a four-to-six-dimensional space
composed of all points centering on the object and keeping
stationary and relative uniform motion relative to the object
in whole on two-dimensional plane; similarly, the object with
uniform variable accelerated motion represents the continuity of a
seven-to-nine-dimensional space composed of all points centering
on the object and keeping stationary and relative uniform motion
or relative uniform accelerated motion relative to the object in
whole in three-dimensional space; ....... The difference is that
the continuity of multi-dimensional space with three and more
dimensions is still conducted in a three-dimensional straight cubical
space extending infinitely in essence. In other words, for any two
independent spaces with three and more dimensions keeping
relative motion, the point at ‘¢, > (or "now") within one space
always overlap the point at ‘¢, * (or "in the past") within the other
space in essence. This means that the relationship of coordinate
transformation established between any two reference frames
with relative motion in the cosmic space can neither be Galilean
transformation or Newton transformation based on "velocity
relativity", nor Einstein transformation or Lorentz transformation
based on "time relativity". It must be a relationship of coordinate
transformation based on "spatial distance absoluteness". Here, the
so-called "spatial distance absoluteness" concept, on the one hand,
includes the absoluteness that the spatial distance between any
two relatively stationary points in space always keep a constant
value, namely the constant value is the same for any reference
frame; and, on the other hand, also includes the absoluteness that
the change of spatial distance between any two points keeping
relative uniform motion or uniform accelerated motion and
uniform variable accelerated motion in space always keeps a
same ratio, namely the ratio is the same for any reference frame.
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Therefore, assuming that a three-dimensional rectangular
coordinate system P — x" P z"is established at any mass point P
in space, which is fixedly connected with the mass point with P
as the origin and always keeps relatively stationary with it, and
that three coordinate axes take the same variable ‘¢’ as the time
parameter, now, if another mass point Q passes a coordinate
position point (x” y* ) of the coordinate system at P at a speed
of ‘v’ relative to the mass point P, as shown in Fig 3, there must
be a point passing the other N*— 1 coordinate position points
(including the origin) on the horizon of the coordinate system at P
at the same speed correspondingly. In essence, these points always
keep a stationary state relative to the mass point Q and constitute
another three-dimensional rectangular coordinate system space
0 —x2x9 79 ((here, assuming that axes x,y, and z of the coordinate
system at O are respectively parallel to axes x, y and z of the
coordinate system at P and it also takes the same variable ‘¢’ as
the time parameter). Obviously, though positions in the coordinate
system at O corresponding to each coordinate point of the
coordinate system at P are stationary when seen at P, they vary
with time from the perspective of P. If assuming that the coordinate
in the coordinate system at P corresponding to a coordinate point
x,%y, 2z 2on the horizon of the coordinate system at Q at a certain
moment ‘¢’ is (x*, ", y,7), the coordinate in the coordinate
system at P corresponding to the coordinate point (x,? y,?z)
on the horizon of the coordinate system at Q at ‘¢,” will turn into

P P _Py_ (P P _P nl () (i) ()P PR _ 2)
Lyl 2Dy =yl 2] )[rzlﬂmx AV A (1~ 1) ]HWZ)([Z 1) (
In turn, the coordinate in the coordinate system at Q corresponding
to the coordinate point (x,”, y,”, »,”) on the horizon of the coordinate
system at P will also turn into

(2.22,29) =208, 29) PZ ~(ax, 4y a2 —r)] Vo =1 (3)
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Figure 3: The coordinate transform of past and now

However, if the mass point Q passes (x,”, y,”, »,") at an acceleration
‘a’ relative to mass point P, there will be a corresponding point,
the position and speed of which change at the same acceleration,
at the other N *—1 coordinate points in the coordinate system at
P and speed points v” at each level which always keep a
uniform linear motion reIVatrve to these points. These points and
mass point Q always keep a relative stationary and uniform linear
motion state and constitute another six-dimensional coordinate
system space Q — x?¢y?z2¢ including velocity change.
Therefore, the coordinate trans(ff)rmatlon between this coordinate
system and coordinate system P —x *, y 7, zF v* ti.yi.) ncludes
two parts, that is

1
(xz yz Zz) 7(x1 yl Zl x]|:+z (Ax Ay ) At:| 2 ():v_z)Atz

“

’ P N 6 Ap© ASYP Al
(v(x./-}j-m)i; 7(v(ar.zsyj-z_/))il{izz(i71)1(Ax ’Ay ’AZ ) At i|+a<x.,».z)At

By parity of reasoning, if mass point Q makes k-order uniform
variable accelerated linear motion with a constant C¥ toward a
direction relative to mass point P, there must be a point making
a uniform variable accelerated motion with the same constant C%®
toward the same direction and including changes of the position,
speed and acceleration etc. at coordinate position points and
coordinate position change points of each order in the k-order

(=) )P

P_P_F
coordinate system P —x*y?z7(C e

[N

corresponding to P at mass point O, that is

1
O ot 2D, o, S s | Lt
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Here, assuming that the instantaneous velocity of its position
change is v = As when mass point Q passes the coordinate point
(x,”,»,",»,") in the coordinate system at P when (z,— #,)—0 at this
time, if it is assumed that mass point ‘¢’ with an instantaneous
velocity > As intercepts mass point Q transversely at the instant
when (that is, a mass point with a higher frequency of position
change), mass point Q is either located at point (x,”, y,”, y,”) or
pomt (RIS R As . If the length and direction of arrow

> are used to represent the magnitude and direction of variable
quantlty or rate of change of the spatial position point, when the
position change points Q(") oy )w1th different frequencies in various
directions converge at the point (x,”, ", z,”) simultaneously at a
certain time ‘#’, a vector field will form around it, where arrows
indicating the change of spatial position point converge inward or
outward. The velocity vector field only has two cases of position
point change; the acceleration vector field has both position change
and velocity change; therefore, it has four cases, as shown in
Fig 4a; ; By parity of reasoning, the vector field of n-order
uniform variable acceleration will have 2" cases. If assuming that
the central point in a vector field with the radius R corresponding
to (x,%, y,7,z,) is O, as shown in Fig 4b, all point sets within the
local space are actually

2 2 2

Where

Z (C.C.C), @ —1)* )

(xQ;:yOJDZO_;
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Figure 4: The essence of space field

Value and Conclusion of Theoretical Investigation

Point sets in the whole multi-dimensional cosmic space are spread
in three-dimensional straight cubical space extending infinitely
in essence, meaning that we can have a relatively simple but
more definite expression and more reasonable explanation for
the distance of the cosmic space, the effect of force of substance,
the size of energy and source of motion etc.

Essence of Distance of Cosmic Space

Assume that a three-dimensional rectangular coordinate system
0 —xyz is established with a reference point ‘o’ in the cosmic space
as the origin, which extends infinitely, uniformly and straightly
toward each direction all around, and that axes x, y and z of the
coordinate system take the same standard time ‘¢’ as the parameter,
now, if the coordinate of a mass point ‘4’ in space that is stationary
relative to point ‘0’ is measured to be (x ,y,, z,), as shown in Fig
5, the spatial distance between point ‘o’ and point

‘A’ is not necessarily l,, (: { xj + J”i + Zj ) in essence, but

depends on the space dimensionality of point ‘4’. If assuming that
the speed, acceleration, variable acceleration, ...... and n-order
variable acceleration of change of spatial position of point ‘4’ are
respectively v=CD, a=C®?®,C®, ...... and C ™, the theoretical
value of actual spatial distance between point ‘o’ and point ‘4’
should be

SDA = \/(xA + Ax_{i )2 + (yA + Ay_e{i )2 + (ZA + AZ.{I' )2 (8)
Where
(Ax,), =), Ar+ %(ax)n A+t ll(cx)h At
- n
(394, = 0y, A+ (0,), AF o0 (C,), A" ©
2 B 1 - 1 #l B 1

1 1
(A2,), = (), At (), A et (C,), A2
b 1
And

= 1 . . "
©.cf.cl), =@r.cf.cl), + 3 ool At 0y

B O Ly x
) ) ]
pll

It can be seen that only when all coordinate values of each order
such as speed, acceleration and variable acceleration of the change
of spatial position of point ‘4’ are zero at any time, the spatial
distance s between point ‘o *and point ‘4’ is the geometric spatial
distance /,,, between two coordinate position points in space of
the three-dimensional rectangular coordinate system o —xyz. This
value is always a constant value. When the coordinate value of

position change of any order of point ‘4’ is not zero at any time ¢,,

04

s,,1is actually the geometric spatial distance between two points
in a space with four or more dimensions, which equals /) plus the
space d, between the three-dimensional space where the horizon
of point ‘4’ is located and o — xyz coordinate system space, both
of which are located in spaces with different frequency of position
change, that is

Sj_.; = Zj_.; +d_i. -2/ d, cos@

(11)
Where

(dA:)z = \/(Axm )Iz +(Ay‘“)‘2 +(AZ‘“)‘2

= \/((xi): _xA)Z +((yf)t _yA)z +((zi)! _ZA)Z

(12)

Obviously, the value of d, varies with time. This means that
when any substance (including particle or matter wave) delivered
from point ‘0’ at ¢, arrives at mass point ‘4’ at £,, or any substance
delivered from mass point ‘4’ arrives at point ‘o’ of the reference
frame at £, if it is assumed that this substance has adequate energy
to arrive at the destination, regardless of the reacting force of the
substance, we can surely know that the theoretical value of spatial
distance actually covered by the substance during #,— ¢, should be
s,,» definitely not /. Moreover, even when the substance is
delivered from point ‘o’ and arrives at mass point ‘4’ or is delivered
from mass point ‘4’ and arrives at point ‘o’, it can only cross
point ‘4’ or point ‘0’ in essence, but cannot exactly arrive at point
‘A’ or point ‘0’, unless it constantly changes its space dimensionality
at this time (that is, it constantly changes the speed or acceleration
etc.)

Gy

Figure 5: The essence of space dimension

Essence of Interaction Force among Cosmic Objects
Then, in fact, when point ‘4’ is subject to actions of vectors /7, |
and F',, from two directions simultaneously, the sum of both
vectors is not simply equal to the resultant vector F, , but to the
resultant vector F,, multiplying a pair of balance tensor or
compression (F,,— F ) perpendicular to the direction of resultant
vector, as shown in Fig 6, that is
1

Fa+l, :EﬂxE(Foz*Fm) (13)
If it is assumed that the coordinate components of vectors F,,and
F,, in two directions in the coordinate system o — xyz are
Z®yand (XE ¥, 7y, then

A2*7 A2 2 2

respectively (X &),y )

Al »7 A4l »

Fo=Ax% s x@F +r0) e 20+ 20

A1

Fo Fy = - X @l xfy e -z 19
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Obviously, the action F,, in the single resultant vector direction
is a one-dimensional action as F, and F,,and is therefore long-
range; while a pair of balance tensor or compression (£,— F|,)
perpendicular to the direction of resultant vector is a two-
dimensional action and is therefore short-range. That is to say,
once mass point ‘4’ is separated by two actions F,, and F, the
pair of balance tensor or compression will disappear immediately.

Generally, the number of directions passing point ‘4’ is 47R?in
the vector field space centering on point ‘4’ with the radius

R(k3|: Z (C cx
1 i > z

), (1 —1)" } corresponding to any
=
coordinate position point ‘4’ in the coordinate system o —xyz, then
m pairs of balance tensor or compression that might be produced
are
4R (AR - 1)
—— (15)

If assuming that the resultant vector after counting up vectors in
each direction is F, (i = 1,2,3...), F, represents the displacement
variable quantity or rate of change of the vector field space
centering on point ‘4’ in whole at point ‘4’ in the coordinate system
0 —xyz; when m pairs of balance tensor or compression F (0752
are zero at the same time, point ‘4’ equals point ‘A’ at this time.

| B+ B=inE-FR ,

o

Figure 6: The essence of interaction

Essence of Matter Energy in Universe

The energy state (expressed as E) of any mass point ‘g’ (which
can represent a particle, wave, object or moving system) in the
cosmic space when it is at or passes point ‘i’ in the coordinate
system o — xyz at ‘¢’ can be described using two quantities, that is

E=8S"Xpo (16)

Where, @ S ® represents the absolute spatial distance between
the origin point ‘o’ of the coordinate system o —xyz to point ‘g’. It
refers to the position level of the whole vector field space centering
on mass point ‘g’ in the three-dimensional coordinate system o
— xyz. It actually measures how much energy (regardless of the
reacting force of substance) any substance (including particle
and wave) delivered from any point in the coordinate system o —
xyz should have so as to arrive at the track of vector field space
of point ‘g’ (rather than point ‘7’). It depends on not only the
position coordinate (x, y,, z,) of point ‘7°, but also the coordinate
value (C‘”(xyz), A C(’” vy OF posmon change of point ‘g’
at point ‘I @ J represents the absolute volume of the whole

vector field space centering on mass point ¢ - It refers to the
energy level of internal position change of the vector field space;

that is to say, it actually measures how much energy any single
substance (including particle and wave) in the whole vector field
space centering on point ‘g’ should have so as to get rid of space
of each order in the system. It depends on both the radius R ,*
of the change of spatial position and the number m(/) of balance

tensor or compression in the vector field space [1, 2].
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