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1. Introduction 

In the theory of relativity, space and time are conceived as 
being two different aspects of the san.e entitv, "spacetime", similar to 
the manner in which matter and energy are regarded as different aspects 
of the same entity, "energ>" I 1]. Further, nMtter, and therefore energy 
also, is viewed as a curvature, i.e., a nonlinearity, in linear space. 
However, literally interpreted this vie\. denies that matter, and hence 
physical phenomena, are compriseJ of anything physical at all. Rigorous 
interpretation excludes definite length and definite location from free 
space itself, and more important, it also excludes definite time inter- 
vals from free space per se in the absence of operatlr^ mechanisms 
(clocks). 

Rigorous application of the concepts of relativity thus setms to 
annihilate the physical nature of the phenomena of physics, and therefore 
"physics" itself.  Relativistically, the phenomena of physics are con- 
ceived of as being comprised of events, which themselves are difficult 
to define, but which are rigorously interoper^tional (relative). Rela- 
tivity returns the physicist to the age-old questions of whether a 
universe jf objects exists, and if so, whether we as subjects can gather 
valid information about it [2]. 

Having challenged the immutability of the concepts of length, time, 
space, and matte-:, relativity accentuates the fundamental Issue of the 
nature of existence itself, and of the relation of the existence of 
objective phenomena to that existence.  Thus the fundamental philosophical 
questions of being, time, space, mass, and change are directly raised 
anew by relativity theory.  Relativity theory accentuates the unresolved 
metaphysical basis of physics rather than merely physics Itself [3]. 

To gain neu insight into these fundamental questions, the basic 
concepts Involved in the present physics theoretical paradigm must be 
excruciatingly examined to discover simpler, more fundamental concepts 
from which the basic paradigm concerts have been constructed. Specifi- 
cally, a specialized application o^ Occam's razor is proposed by the 
author as a creative tool;  this method consists of ascertaining the 
one most elementary Idea involved in a fundamental concept. That Is, 
each basic paradigm concept should be deliberately condensed into the 
single most fundamental Idea It contains [4]. This method, which is 
quite similar to the "method of elementary abstraction" discussed by 
Lindsay and Margenau [ 5] , will be used in this paper t^ deliberately 
derive the concepts of relativity. 

2. Perception of Change 

Begin with the problem of change and the problem of the obser- 
vation of change. 
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(1) All observers and all observing Instruments have mass and 
are  therefore physical detecting systems. 

(2) Any physical   detecting system detects only change to 
itself,   i.e.,   to some part of  itself. 

(3) The absolute minimur portion of the detector  involved in 
the detection of change  is that portion of mass that 
itself changes in the detection. 

(4) Thus  the  limiting case of the physical  detection process 
is reached when the mass of the detecting  system is made 
so small   that  the entire mass must change  in any detection 
of change.     This  limit can be  said to define a  fundamental 
particle. 

(5) Therefore, in the ultimate analysis, detection is synony- 
mous with change itself; i.e., with change to the detec- 
ting mass  itself. 

(6) Therefore "perception"  can be exactly defined as the 
physical  detection by a mass of change to  itself. 

(7) Ultimately,   perception is physical  change and physical 
change is perception,   from statement  (5).     Perception may 
therefore be  said to generate physical  change itself. 

(8) Ue abstract  the concept of a physical  detecting system 
(mass)   and ca? .  it a "perceptron".     Thus a perceptron can 
be a  fundamental particle, a laboratory  instrument,  or 
the physical   sensory apparatus of a living body. 

(9) By  statements  (2)  and (5) ,  only changes are perceived. 

(10) Therefore perception is a differentiating process. 

(11) Think of perception as a process having inputs and outputs. 
The outputs of perception are what  is perceived;    col- 
lective outputs are called physical  phenomena.    By defini- 
tion,   the  input to perception is not perceived since it 
is not otitput.    The word "output"   is merely the statement 
that perception has occurred,  and the word "input"  is 
merely the  statement that perception has not occurred. 

(12) Therefore a  perceptron may be  said to differentiate its 
unperceivable  input to derive  its perceived output. 

(13) Physical  phenomena,   the  perceptron's output,  are said to 
be real and  to exist.    Specifically,   they  are perceived 
to exist. 



(14) The perceptron's   input is said to be real and  to exist 
although it cannot be perceived to exist [ 6] . 

(15) Since the output reality of a perceptron  Is derived 
(differentiated)   from a more  fundamental   input  reality, 
the input reality  is said to be ultimate reality  (in the 
sense that  it  is more  fundamental  than perceived reality;, 

(16) From the perceptron viewpoint, ultimate reality  is 
unperceivable. 

(17) Physical  phenomena are,  therefore,   first derivatives of 
ultimate reality. 

(18) The most   fundamental  (ultimate)   fact  (ultimate reality) 
is existence itself. 

(19) But  fundamental   (ultimate)   reality  is  the input  to the 
perceptron and is unperceived.    Therefore,  by  statement 
(11), ultimate reality is undifferentiated. 

(20) Thersfore,  existence  (being)   is undifferentiated,  and 
that is  its "total  definition" [7]. 

3.      Sfmm and Tim« 
There is no separation without relation, and there is no rela- 

tion without separation. Therefore, 

(21) Relation <-> separation, 

where the doubled arrow symbol means "if and only if." Further, there 
is no operation without separation, and there is no separation without 
operation, so 

(22) Operation <-> separation. 

Combining statements (21) and (22), 

(23) Operation <ä^> separation OO relation. 

A difference can now be between "free" (undefined) space and what will 
be called a "Cartesian" space [8].  In a Cartesian space, definite 
lengths are considered to have been established for each "point" in the 
space f 9). But such a definite length to each point from each other 
point is rigorously operational by statement (23); i.e., such a specific 
length is defined by an operation, and only by an operation.  Therefore, 
a Cartesian space is one for which all possible lengths have already 
been operationally defined, and in fact, these lengths have been defined 
in a linear manner;  i.e., by the same lype of operation, identically 
repeated [ 10] . 
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Specificallv, all   lengths  have been opor itionally defined in a 
"field" manner;     i.e.,   as   if  there were a  purceptron «t   the  origin,  and 
as  if there   -ere a perceptron at each point  to which a  linear  length is 
defined  (perceived)   [ 11] . 

Also note  that,   literally,   differentiation is  separation,   so 

(2^)    DifferentiaLion <»>  separation. 

Since  it  is  the  perceptron which differentiates,   then  the  perceptron 
produces separation  itself.     Since there are  fundamentally two types of 
separation,  namely AL  and At,   then 

(25) The   fundamental  mass perceptron produces   (creates,  outputs) 
AL and At  in its operation.    AL and At are entirely 
relative  to the  perceptron which created  them. 

(26) Thus  the  specific  length and specific   time  to each  point 
in an inertial  reference frame are linearly created by 
the mass perceptron at the origin.    A nonlinear   (non- 
inertial,   non-Cartesian/  spatial reference  frame  is 
operationally created in such nor linear   fashion by the 
origin oerceptron;     i.e., by its nonlinear operation. 

(27) Thu5«  simultaneity  itself is operational,   entirely relative 
to  its creating  perceptron (fundamental  observer mass), 
and quite changeable  from one perceptron  to another under 
appropriate cot.ditions, as Einstein showed [12] . 

AL and At,  being operationally created by a perceptron,   are  rel- 
atively variable;     i.e.,   the two kinds of separation,   length and time, 
ere  intertransposable  in  the same manner as are kinetic  energy and 
potential energy in an oscillating spring/mass system.     The ratio of 
transfer or switching of AL  into At and vice versa is determined by a 
parameter (i.e.,  a "switching"  parameter)  called "velocity".     That  is, 

(28) v = AL/At. 

Note  that 

(29) Physical  phenomena are  finite  (limited). 

(30) Thus perception  is  finite,  otherwise  it  would output 
(create)   infinite  phenomena. 

(31) Therefore,   there must exist a limit  to  the rate  at which 
the perceptron and  the perception process  can operate, 
and  this   limit  must  be   finite. 



(32) But by statement (7), perception is identical to change. 
Specifically, perceptron operation is identical to per- 
ceived change.  Therefore the limiting rate of perceptron 
operation must be the limiting rate of perceived change. 

(33) The greates». velocitv (change) observed (measured) in 
nature is c, the speed of light in vacuo. 

(34) Therefore the perceptron1s operational limit is at v « c. 
For normal perceptron operation, v   * c. r max 

(35) But this is true for any perceptron. 
I 

(36) Therefore the   speed of   light is  the same   for  everv 
obrerver I 13] .    This   is merely the statement   that  all 
mass perceptrons have the  same operational   limit. 

(37) Further,  at maximum operation rate,   from the  definition 
of v the  following  is obtained: 

a) AL -  cAt 

b) At -   (AL)/c. 

The  linearity of a spacetime   frame can now be discussed.    A   space- 
time   frame  is operationally  derived   from the operations of  the origin 
perceptron.    Therefore, 

(38) A  spacetime   frame  is operational. 

A linear spacetime is derived from linear operation of the origin per- 
ceptron; a nonlinear spacetime is uerived from nonlinear operation of 
the origin perceptron. 

(39) The word "linear" means "everywhere the  same  operation- 
ally,"  or "identically repeated." 

(40) Thus a linear  spacetime  frame  is created by   identically 
repeated operations  of  the origin perceptron.     It   follows 
that a nonlinear spacetime  frame  is created by  change or 
difference   In  the  repeated operations  of  the  origin 
perceptron. 

(41) In  one  perceptron operation,  a   specific AL  and At   are 
outputted   (created).     Thus a specific  value  of  v   Is 
outputted,   from  statement  (28). 

(42) Identically   reported  perceptron  operations   thus  output 
the  same value   of v.     That  is,   a  linear spacetime   frame 
is  an unaccelerated   spacetime   frame  since   the  velocity 
is constant. 



(43) Similarly,  a nonlinear spacecime   frame  is   the  result of 
nonidentical  perceptron repetitions;    hence the velocity 
changes.     Therefore a nonlinear spacecime   frame' is  an 
accelerated  frame.     Similarly, an accelerated   frame is 
a nonlinear   frame. 

4.      Derivation of E instain 't F int f ostuiats 

Einstein's second postulate has already been conceptually 
derived, ending at statement (36). Now proceed to derive the first 
postulate. 

The concepts of dimensional molecule and absolute  value of a 
dimensional molecule will  be  introduced first.    The dimensions of  a 
quantity will  be regarded as having been operationally  created by  the 
perceptron and the expression of  these dimensions as an  ordinary   frac- 
tional expression will   be viewed as a "dimensional molecule."    For 
example,  the  dimensions of energy are 

2     2 
(44) E - '1  /T 

and both E aud the right side of equation (44) are said to be dime dio-..al 
molecules of energy, each composed of MLL/TT. 

Since perceptron operation is the most fundanental operation, and 
since it is purely differentiation, the most fundamental possible units 
are regarded as being separation (i.e., AJ- and £!£)  [14] , and as being 
created by perceptron operation. All other units are regarded as 
"molecules" somehow composed of these units.  That is, the basic quantum 
of spacetime C^LAt) is supposed to be the fundamental quantum, and 
perceptron operation is supposed to differentiate (simply "split" or 
fission) this basic quantum of spacetime into ^L ind At in each operation. 

If two quantities have the same units, the absolute value of their 
dimensional molecules must be eqval. For example, since kinetic energy 
and any other kind of energy have the same dimensions, then 

(^S)  |K.E.| - |E|. 

Similarly, since mechanical action and angular momentum have the same 
basic units MLL/T, then 

(46)  |A! - |PL|, 

where A denotes mechanical action, P denotes momentum, and L denotes 
length. 

From experiment, it is kmwn that matter and energy are inter- 
transposable, specifically, from photon emission and photon absorption. 
Then 



(47) |M| - |MV2|, 

2 
where the  dimensional molecule  of  kinetic  energy, MV   , has been deliber- 
ately used   for the energy molecule.     Dividing out  the M, 

(48) 1 -   |V2|. 

Taking the square root, 

(49) 1 -   !V|. 

From statement (49),  velocity is  dimensionless  in the absolute  sense; 
therefore,  it does not affect the  perceptron's linear operation.    That 
is,  velocity  is a constant  in the perceptrcn operational  sense,  and 
because  the  perceptroi differentiates,  a constant velocity  input to  it 
does not  result In any relative  change  in  its outputs'  relationships. 
Thus a constant velocity difference between two perceptrons does not 
affect  the relative relationships  they output.    Operationally  speaking, 
this  Is  the same as a statement  that the derivative of a function and 
the derivative of that same  function plus a constant are equal,  or 

(50) Dlf(x)]  - D[f(x)   v C] . 

So the laws of physics  (i.e.,   the relationships between repeated oper- 
ations of one perceptron)  are  the  same  for all observers  (i.e.,   for all 
perceptron masses)  moving at constant velocities relative to each 
other [ 15] . 

As a bonus,   from statement  (49)   the  following can be written 

(51) 1 -   iAL/Ati  -   iAL|/lAt| , 

and so,   disregarding constants  of  proportionality, 

(52) |At|  -   |AL|, 

which directly establishes that  time and length are syrcnymouf  In thp 
absolute  (perceptron operational)   sense,  disregarding constants of 
proportionality, and thus the  two kinds of separation, AL and At, must 
indeed be  intertransposable [16] . 

5.       Closing Remarks 

It appears that the equivalence principle,  necessary  to the 
general  theory of relativity,  can also be derived from the perceptron 
approach,  as indeed can a  fundamental,  new definition of mass,  but 
these are not included in this  report [17]       The perceptron approach 
appears  to be a  fundamentally new manner of regarding physical  phenomena, 
and it   is hoped thar  physicists will   Interest  themselves  in  the concepts. 
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Since laborat.iry Instruments and human sensor'   apparatuses are 
rceptron assemblages and car.   differentiate  reality,   the  laws  of  per- 

ccptron operation  should be  studied as well  as the  laws of  physical 
phenomena. 

10 
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1. But neither spacetime nor energy can be precisely defined. 

2. Bergmann,   Peter C,  "Foundations  Research In Physics," Delaware 
Seminar in the Foundations of Physics.  Volume 1, Springer-Verlag, 
1967,  p.   2. 

3. Quantum physics raised  fundamental questions pertaining to the 
metaphysical basis of physics.     Quantum physics regards inter- 
actions  of "object' and "observer'   as  the "ultimate reality,"  and 
so  confines Itself to describing  the  relations among perceptions. 
Causality Itself is seriously challenged,   if not well nigh 
annihilated, in the quantum domain (smallest perceived reality). 
However,   it makes use of an unpercelved,  probabilistic,  "sub- 
quantum" domain that is rigorously causal.    Quantum physics  trans- 
fers causality from the perceived  (selected) to the unperceived 
(unselected). 

4. Specifically,  the method proceeds by discovering and eliminating 
superfluity and redundancy In basic concepts. 

5. Lindsay,   Robert Bruce and Margenau,  Henry,  Foundations of Physics. 
Dover Publications Inc., New York,  New York,  1963,  p.  30. 

6. Neither  can a field,  a photon,  or velocity be perceived to exist. 

7. There are  rich philosophical implications of perceptron theory, 
but  they are not discussed in this  report. 

8. By "Cartesian space" a three-dimensional Cartesian coordinate 
system imposed on an inertial reference  frame is referred  to.     A 
tiny mass particle is  coi.didered  to be at the origin of the 
Cartesian coordinate system,  and  the defining operations  for the 
coordinate  lengths  to all points are considered to be totally 
Internal  operations of  the origin mass.     E&ch p"int  at the end  of 
an operational length  (from the origin)   is considered to be 
established as if there were a tiny mass particle at  that point. 
The sets  of  lengths are considered  to be defined in a linear 
(identically repeated) manner,   s<  that  Euclidean geometry holds. 

9. The general concept of  "space"  is  intended to be nonoperational, 
just as  is  the general concept of  "length."    However,  a particular 
space is  operational,  as is  a particular  length.    In  fact,  a 
particular space is "particular" because it is composed of partic- 
ular  lengths.     "Space"  in general  is  not  particular   (it  is  unuefined, 
unpercelved),   and   thus  contains  no   lengths  nor  time   separations. 
A  Cartecian space,   however,   is  particular,  defined,   and  "perceived." 
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10.     It   1B   the   linear operation«! nature of  definition of  a Cartesian 
space  that determines an inertial   reference frame,  and thus  is 
responsible  for all  conservation  laws  if  one adds  the additional 
condition that all At' s are positive and  linearly defined about   the 
origin in a symmetric manner.     That  is,  given a AL at any position 
and a  fixed At to correspond  to   it,   the negativ* of AL connects 
the  same  two points as AL,  and  has  the same magnitude of At  associ- 
ated with that length segment.     Thus any  two "points" in the 
Cartesian space are connected by  a AL At and a -AL At of equal 
absolute value.    Thus  the operational Cartesian space is  conserva- 
tive of  spacetime, AL At.     This  is a slight extension of special 
relativity, but valid nonetheless.     Relativity views AL and At  as 
existing only between events, which are  then taken to be  spacetime 
points.     But an event,  being operational, must possess a AL and At 
of  Its own;  hence it  can scarcely be a "point."    Further,  it  is 
the observer's mass  (which is  ignored in special relativity)  which 
gives  the "observer" an operationally defined "space" in which to 
measure or observe  the events  in  the  first place.    As an example 
of  the misunderstanding on  this  point, we quote from Mario Bunge, 
Foundation of Physics.  Springer Tracts  in Natural  Philosophy, 
Vol.   10,   Springer-Verlag,   New York,   1967,   p.   226:     "RIEMANN, 
CLIFFORD and their modern followers have conjectured that matter 
is  Just a warping of space   (or  spacetime).    This may well be so, 
but  it  is not what GR  [general   relativity]   holds:     this  theory 
states only that matter and gravitation are associated.    This 
associatior is as  loose as   the  one between charged bodies  and e.m. 
fields:     in fact although whenever there is matter  there is a 
field   (because the metric  deviates  then form the flat  form),   the 
converse  is as  false in GR as  in GEM [classical electromagnet ism] 

Our  comment  is that  the converse  is  true in both GR and GEM, 
because   the observer's mass  is   there whenever there is a field; 
i.e.,   try as one may, whenever one has an "obserxer," and "observa- 
tion,"  or an observing  (measuring,  detecting)   laboratory Instrument, 
one has  the mass of that which la observing, measuring,  or detect- 
ing.     Both "thing" and "nothing"   rigorously exist only with  relation 
to  the perceiving device that  is  operationally creating and  sus- 
taining   them.    That is,  presence and absence of a thing are entirely 
operational and relative to  the  creating sustaining operation. 

11.     A "field" is a description of an effect,  not a cause.     In science, 
it  is widely interpreted to be a description of a cause.     For a 
discussion of this quandry,   see  Bearden,   Field.   Fonaon.  Superspace. 
and  laceptive Cyborg:     A Paraphysical Theory of Noncausal 
Phenomenon.  December  1974,   (avallab'e  through the Defense  Documenta- 
tion Center,  AD/A-005579 8G1) ,   p.   5.     For a brief  but  prerise 
description of  the  rationale  by which  this   fundamental  error   is 
made,   see Demetrius T.   Paris and  K.  Kenneth Hurd,   Basic   Electro- 
magnetic  Theory.  McGraw-Hill,   New York,   1969;   pp.   1-2 and   33-34. 
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12. Einstein,  A.,   "On the Electrodynamics  of  Moving Bodies," Ann. 
Physik.   17.   891,  1905. 

13. Einstein's  second postulate. 

14. This  is not an assumption.    Differentiation is separation. 
Perceptron operation is  the most  basic di , fereruiation. AL and At 
are  the moat  basic separations.     Hence peiceptron operation 
literally is  the production of AL and At. 

13.    Einstein's  first postulate. 

16. We have ignored constants of proportionality. 

17, Perceptron theory derives a fundamental generating mechanism for 
force itself,  i.e.,  for any force,  no matter what type.    The  funda* 
mental "resistance" to force, mass,  becomes  the sane in all caaes. 
Hence inertial mass and gravitational mass are identical.    One 

kilogram mass is defined as 17.053 x 10      perceptron operations 
per second, wher . each perceptron operation differentiates one 
action quantum ot h/4n magnitude.    See Bearden, Thomas E., 
Ouitoc/Perceptron Physics:    A Theory of Existence. Perception. 
and Physical Phenomena. .March 1973, Defense Documentation Center 
(AD  763 210) ,  for an elementary theory and model of the percep- 
tron,  and  for derivations of Newton's laws  of notion (relativistic 
form)  and  the  law of gravitation. 
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