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Refutation of the Illusions of General
Relativity using Maxwell Gravity
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By using the gravitatomagnetic effect and the special relativity theory, it is possible to
accurately compute the gravitational redshift, the perihelion precession of Mercury, and the
refraction of light by the sun, which are initial bases proofs of the general relativity theory.
So, it shows that basis of the general relativity theory does not exist. And in addition,
the above corrections to the Lorentz force are presented as the gravitatomagnetic and
electromagnetic effect and the effect of special relativistic Thomas-Wigner rotation.

1. A= INTRODUCTION

Li= ALt S "Mo| A2 ofM ELYIHELS R Q30| ZUstD SRS Zalo| gis WFt
= oPE 4 UZE 2ACE 2EEI HOIHE E2lMo =z odgste Ho =z 2Enf EE o|S 1 eis
40 = ZHO|Lt $AH2| TFROo|Z0! LBIIHE 1|8k L ZE = UA|SHA| b=Ct LB AFHE T|gh
S == THSYH O|EME OIAI2] BZOHAIE TESHHLE 22 277t OB EEE of|4AIE
glol B HIRZ FLofEk HIRSF BIE LHE "o =2 2 AMIULCE

In my last article, “The Principles of the Celestial Sphere,” 1 showed that special
relativity can explain the homogeneous, isotropic and centerless expansion of the universe.
There seems to be no reason to be wrong in terms of rational explanation of the observed
data, but it does not agree with the current mainstream theory of general relativity-based
cosmology. Based on general relativity, it is known that similar results are obtained only
when an unknown dark energy is assumed like the accelerated expansion theory, or when
the universe is empty without any matter or energy.
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Considering the cause, two reasons can be hypothesized. One is that general relativity
itself is correct, but there were some problems in its application to the cosmology, and the
other is that general relativity itself is fundamentally wrong. I think the first possibility is
low. Can a theory that has been refined by many people for more than a century be clumsy?
Rather, I saw the second possibility.
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If the general relativity is an universal theory of overly powerful mathematics that
can fit into any phenomenon like the old epicycle theory, it will become more and more
sophisticated in terms of explaining known phenomena, so it is possible that the physical
emptiness of the theory may not be easily seen. The epicycle theory and the heliocentric
theory appeared at the almost same time millenniums ago, but the epicycle theory was the
dominant theory for most of the time. It is a historical fact that actually happened even
though the scholars of the past may lack knowledge than those of the present, but their
intelligence is not likely to inferior.
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I kept thinking about that possibility. IYly personal dislike for general relativity is
probably one of the reasons. I don't like the concept of distorting space. Because space
is the surface of something like a high-dimensional solid, is it actually curved? If that's
the case, wouldn't it be better to add one more dimension and deal with the whole solid
in a straight space again? Why should we wander in a distorted space? A physical space
is also a space of thought. Distorting the physical space is the same as distorting the
thinking space of the mind, and euen if possible, I don't think it's @ good approach.
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Some seem to argue that, since mathematics is the language of God or the language
of nature, the ultimate physics is the ultimate mathematics, and certain mathematics is
essential for some physics. However, I don't think so. I believe that mathematics is just a
tool for human thinking and is a language of human, and there are always various types
of mathematics that describe one physics, and each one can choose the most conuenient
and suitable mathematical method for oneself.
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Please do not think that this expression is simply to lower the status of mathematics.
It does not change the fact that human's thinking tool, the language of mathematics, is
one of human's most valuable talents. However, it denies the idea that the way of thinking
must necessarily be uniform. It also denies the idea that certain mathematics itself has a
physical meaning.
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In the end, my thoughts came to 'let me deny general relativity itself'. However, I had
no intention of studying general relativity as a way to find out what was wrong with it,
and I have still none. My curiosity is towards the truth, not to the questionable. Instead, I
decided to look for alternatives to the theoretical bases of general relativity.
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I decided to find whether it is possible to explain the early three euvidences of
general relativity which are gravitational redshift phenomenon, the perihelion precession
of Mercury's orbit, and the refraction of light due to the grauity of the sun in a different
way from general relativity, and to find whether it can be explained with basic mathematics
and simple logic than general relativity. If successful, it will strengthen the theoretical
foundation for my past discouvery about the structure of the universe, and if it fails, it
may be a reason to seriously study general relativity. And if I am lucky, I may discover
new laws of physics.
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After several months of rsearching, I do not know whether it is by chance, inevitability,
luck, or prepared, I succeeded in explaining the three phenomena those became the bases
of general relativity with Maxwell gravity and special relativity. They are clean enough to
really deny general relativity. As an added bonus, a correction term for the Lorentz force
is also presented.
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The calculation tool used in this article is FriCAS 1.3.6, and the tool used for programming
is SBCL 2.1.7.

2. 2LWMYIHE =11 T H=C o= ALTERNATIVES TO THE
EARLY EVIDENCES OF GENERAL RELATIVITY

21. T HArEO| Gravitational Redshift
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It is already widely known at the level of common sense that gravitational redshift can
be explained using special relativity and photon theory even if without general relativity.
So I doubt whether it is necessary to mention it again in this article, but since it is the first
of the euvidences, I will put together the relevant facts at least formally.
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According to the special theory of relativity, since mass and energy are equivalent, a
mass corresponding to that energy is given to a photon, and the potential energy by that
mass is also defined. And, according to the photon theory, the directly measured energy of
a photon is its kinetic energy itself.
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According to € =mc? of special relativity, £=h » of photon theory, and € = —Gm—rm of

classical gravity theory, when the mass of a photon in free state without gravitational

field is m=hc—2”, the kinetic energy of the photon drawn into the gravitational field increase

as the potential energy decreases, so it is predicted the energy of the photon inside the
2 Gm

gravitational field is e=mc“+m—=mc (1 +%) In other words, the energy of the photon

should be observed that multiplied by (1 +%) because of the gravitational field. This means
that the frequency of the photon is obserued to increase by the amount, that is interpreted
as the time inside the gravitational field is slower than the outside. And, this itself is
the redshift expression due to the energy lost by photons escaping out from inside of
the gravitational field, or by the phenomenon of slow time inside the gravitational field,
according to special relativity and photon quantum theory.
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the other hand, the redshift equation of the general relativity is ;, which looks
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heterogeneous. But in fact, they are not so different. in Taylor series,

(1) -> series —,G=D
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EZ
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G + G~ + G-+ G+ G-+ G-+ G+
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c
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Type: UnivariatePuiseuxSeries(Expression(Integer),G,
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It can be seen that when r is large, it conuerges to the formula of special relativity, and
since the square term is too small, it will not be possible to directly measure the difference
with current technology. I heard that it was calculated based on escape velocity rather
than potential energy, but I never have derived it by myself.
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Ignoring the physical meaning and look at purely mathematical symmetry, two more

. 15 ,f1+ are also expanded then the first
-z

two terms are 1+%+... , so they can be possible candidates for redshift equation as well.

nGmMm 1 . .
A > or are all possible candidates, but as far as
rc nGNM
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I know, the only first two expressions have clear physical meaning.

. — . m N "
EBF M IS8 kAl Alo] EZEt &0| QUL 145412 HEA O = I IrEstD LTt

. 1 - -
lo|m, BHEt Bk THE o] Al = ERl YAl AF S UsHH Hol BaIsto] Bz o] Ay

SEl= #tol ks Er Aotk
. . . . . Gm
There is also something special about the first two formulas. The expression 1+—
is conceptually the simplest and cleanest expression, while the expression by general

relativity ﬁ is the only one that allows the creation of a black hole by the collapse

2

re

of a star among the four basic equations.

WITHAL Z{aHETO| Al rofl 2Hotod M= 2 SHE Wo|
Solx eryof ‘:‘:*6h_E1I Hals Al HOE S UTE

Integrating the four redshifts with respect to r, we can calculate the time of light takes
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to reach the singularity radius of r=0, r=—, or r=—— from finite distance.
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Gmlog(r) +c?r

Type: Union(Expression(Integer),
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(3) -> integrate|——.r
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cmlog(c? r-6m)+cr
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Type: Union(Expression(Integer),
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Type: Union(Expression(Integer),

(4) -> integrate[
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Type: Union(Expression(Integer),
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or event horizon of r=%. Other equations show that the time to reach the singularity

radius of r=0, or r=% takes infinity even at the speed of light, so it is impossible to
create a black hole based on ordinary substance.
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Although there are strong supports for the existence of black holes in recent years, I
still have doubts about the evidence for their existence. However, since the existence of a
quasar necessarily requires a black hole or something similar as its energy source, there
is a possibility of the existence of a black hole at present. However, even if black holes are
excluded, it is possible to think of 'eternally collapsing star’ similar to black holes, so there is

a sufficient possibility that the expression 1+% is correct. In particular, the estimate that
the mass of the central black hole of our galaxy is only 4 million times the mass of the Sun
seems to be giving weight to the existence of a 'eternally collapsing star' that eventually
emits energy corresponding to all of its mass and eventually loses all of mass, instead of
a black hole which is known to emit only about half of its mass in the form of light energy
during the collapse process.
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Therefore, in this alternative to the general relativity to be described in this article,
it is suggested to postpone that the judgment of which of the possible expressions is the
correct one, to consider all the aboue four expressions as candidates. it will be revealed by
observation in the future. At present, it seems that it is not easy to distinguish by direct
observation. This is because the third term of the series expansion is too small compared
to the second term. Of course, the equations those have strong physical meanings are the
first equation (based on potential energy) and the equation of general relativity (based
on escape velocity), among them, I support emotionally the first equation since it is the
cleanest and suits my taste.
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In fact, the content of this section is a basic, known level of common sense that
cannot be my work, and I was a little worried about whether it could be included in this
article, but I found it difficult not to mention as historical reasons because it is one of the
three early evidences of general relativity. And, although it is not yet possible to make my
official opinion as to which of the four equations is particularly correct, I have included this
material in order to clearly express my preference for the gravitational redshift equation

1+%, and my preference for the 'endlessly collapsing star' as an alternative to black holes.

22 292 =2E olF Perihelion precession of Mercury

2.2.1. %Al The History
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The phenomenon of the perihelion of Mercury's orbit aduancing in the direction of
rotation, which is said to be one of the representative evidences of general relativity, has
been a puzzle of classical celestial mechanics for quite years. Since it was first posed by
the French astrophysicist Le Verrier in 1859, it has remained unsolved for decades as a
riddle that has given rise to numerous hypotheses.
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24 13352 o -
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UCHIE 1915 OFIGERIO| UBMYTHE S BESIH &Ml FHEF €= 2101 =2 283
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The first correct formula was discovered by the German physicist Paul Gerber. In

253
1902, before the emergence of special relativity, he has published ¥ = a(f_”ef) =, 4 = anz
352 . . .

therefor ¥ =% based on 3 study on the retarded field which was one of the main

examinations of the physics community at the time, and he was the first to accurately
predict the perihelion mouvement of Mercury's orbit. However, this result was not very
/-]

. . . . 24 .
popular for some reason, and in 1915, Einstein announced Equation € =557 and it

was erroneously made famous as the first explaination for the perihelion movement of
Mercury's orbit.

= 2lo| HELE JAFSH0] 1920478 Ofe!GEFCIZ Atplo| EAE oHH ofL|et SEIFo = &
HREE Yt =& okt 8HATE “Mr. Gerber's work is therefore completely useless,
an unsuccessful and erroneous theoretical attempt. I maintain that the theory of general
relativity has prouvided the first real explanation of the perihelion motion of Mercury. I did
not mention the work by Gerber initially, because I did not know about it when I wrote my
work on the perihelion motion of Mercury; even if I had been aware of it, I would not have
had any reason to mention it.” OHS %ro{ el ofeIRELRIS| EHEE S4UTH

The two equations were so similar, that around 1920 Einstein has to state that he had
discovered it independently, not that he had plagiarized it. “Mr. Gerber's work is therefore
completely useless, an unsuccessful and erroneous theoretical attempt. I maintain that the
theory of general relativity has provided the first real explanation of the perihelion motion
of Mercury. I did not mention the work by Gerber initially, because I did not know about it
when I wrote my work on the perihelion motion of Mercury: even if I had been aware of it,
I would not have had any reason to mention it.” Einstein's attitude was very defensive.
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In fact, the cause of the similarity between the two expressions can be found in the

fact that both expressions are derived through similar mathematical techniques. The point
. o e d d
where Gerber started calculating the perihelion shift is v =%[1+%d—z+% (d_;)z] whereas
52

mc? rs rsaz .
Einstein's starting point is v == [—7+;—7]. Although the contents look very different

at first glance, in reality, when the force obeys the law of inverse square, a closed orbit
forms a perfect ellipse, but when the force obeys the greater inuerse square, that is, when
n is greater than 2 in the form of £ =% It calculates the phenomenon that the perihelion
of the orbit moves forward, so in the case of expressions that need to display the same
value, it is natural that the form is very similar. I think this part, that is, the need for a field
that decreases significantly more than the inverse square, was the reason why Einstein
thought that the metric of space had to change.

- o. - o
AFTNZ no| 3 2Lt E FL= 2P E HEE SAIZELITD, HHYET ot L gl =M S
[ A

, NO| 5
Foll Sotx! == 2= ThA| MUES TFo SFE S 0 LIME o2 SaIsHHIEICH

oot

For instance, if n is greater than 3, a stable orbit cannot be maintained, and if it is not
a circular orbit, the orbit once lowered toward the perihelion cannot return to the aphelion
again and spirally collapses.

UHIITHE S| & E O|F o= =
20| LtEAl O F HtAl= 2ol J=dl, Es| 20038 F 2l=0! Za|skAl Hisl2HBehera)
Liel(Naik)o| EEst EAMNTHEZ o485t 24 HE= HIAHZ LioHl T8 ¥22 FACL

It seems that there haue been many attempts to explain Mercury's perihelion shift
even after the announcement of general relativity. I haue seen some of them, in particular,
the calculation of Mercury's orbit using the special relativity, published by two Indian
physicists Behera and Naik in 2003 was an important inspiration to me.

ol ZUH 0TS MYOtHE AIEES of{H JUAH Mo
|

o

>

Lb= AlLhH S'M7e| #2I'8 & o|F, Lio| o| 2t BMSTHE 1|8 0|20k Al 2!2
YUSICIE B LESTHES 2FsHE NOo =2 &A1 D tHefe 2 FEAM| o|ZolLt B4 &
HE T2 5ol E JEH A=, ELYHE Bo 2= EME =M olF HYE =6 Yant
RAD (AMZ el HAE 2 LS QHLE HAIZ strfat= 3 £A17F WS 2443), =8k olHofl=
‘Hre| HElolMAME == THAD LIMOF HIR B 2| E THE! o|E2| EAHE LHIEIE &2 Tl
5t AoIM ELTHERICZE S4fo] 2 UE olF S &St 0lF0| JEAIE HMsH == abgofl
M ZrHEsHH El =20IUTh

After I wrote the last article 'The Principles of the Celestial Sphere’, I was thinking
about the cause of the discrepancy between my theory and the theory based on general
relativity, and I inclined to reject the general relativity. And as the alternatives, the theory
of gravitomagnetism and special relativity were in mind. But, I could hardly induce the
perihelion shift with the special relativity alone (the law of inverse square could not be
corrected, or the amount was too small even if forced). And this time, I wanted to avoid
the situation of finding the existence of a theory with similar roots only after I finish
writing, as in 'The Principles of the Celestial Sphere'. So I searched for a theory explaining
the perihelion shift of Mercury with only the special relativity theory, and this paper was
discovered in the process.
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EM2aMAHThomas precession) 234fZ O|&8F 20| Z2UA o|F 2 &Pst= ==0If=
. EHAMAIE ol &8t £46=Z2dE olF 2| 82 Fet 2 HAIAl giol I B IHE MIpHLE 2 EE!
HOo=E =Holz F, LHE AtMlE OCHA| 5 &4 = LHEolR oLt =BIS=o|M 2| EOtamALe|
Al =a X v AFHITHLHHI SIS 0! S FRATE Lt oAl ATTIAIE SINIS HAle] = Yt
BER RUREE, 7 a X v A2 AFIFE MZ21H M3, THAL AFIEE Chal gt 518 stol BigEto]
LS A AIARCE 22|12, FOI22 5= MAISHS LHEOICE S Ziels) = 22 E =TCh

It was a paper explaining the perihelion precession of Mercury using the Thomas
precession. But, the explanation of Ylercury's perihelion aduance using Thomas' precession
was not very conuincing, such as it seemed to inflate three times the effect without
providing a justifiable rationale, but the equation %a x v itself immediately inspired
me. I was also only thinking about the correction of the inverse square law until then. But,
the 2—1[25 x v expression reminded me of a magnetic field interacting v, and the deflection
force generated by the magnetic field . And, it presented an interesting 1/2. I felt the
need to check it out immediately.

2

1 -
o1IM, 32 Emael EeH(Thomas half) 22 22lE — 72| HINTHES Ssto=A FMAl
- = 7 s 1
EIAOLE Lto] BEo == o] Foolli= —S1k STL Al Bl HTHEX S3HE solnd, THMIalL
1 4 | — h— = -
——5 5 X uOILt Ol= o] 22| MR Rl BT AMIS| AFEHoICE,

72
7 +1 1
s correct in this case. Also, the non-relativistic limit is 5, and the

1, e
Here, 5 is presented as a non-relativistic limit of called Thomas half, but my

7o
7+11

conclusion is that

. 1y . \ \ . \ . \ .
total equation is =—=7 & x v. This will be explained in more detailed Iater in this article.

2.2.2. AIEAOIAX The Simulation

[<]
f80] ZE o|FE HIN MY FE=EE FES st 5
O|Xofl HETIA| E4 YTHEZXC! BEF 2 M HEE M AlF|IA| RE= o|O| B AlZz]lo]
ACL 2WdS o0k TFERSHH| £ 315101 AlZE]lo] Mol AFESHATE.

I will postpone the detailed theoretical discussion and show the results of the simulation
first. I just had a program I wrote to simulate the motion of the planets as practice, and I
had already confirmed that the simulation was accurate enough to calculate the perihelion
aduance of Mercury. And, in fact, some special relativistic corrections have already been
simulated a few times in the past that do not rotate the orbit at all. I used it to simulate
with slight modifications.

olo| xRl sHMo = & = Z Pt AlElE HR Bo=2E MEX Ho|
TSI EIE o|do| 1ted FIFieh 2 FRELIAIE FESHl= K2 A HRATED L= A UEicH
J2|30, ol0| ZHIEA| 42 SEIM NI EE HOEAR| SHIE 2212 BHEO HARUSE
AM HEI EAMOIEE, 22| J
HEZIRTH

There are already too many cases where the perihelion shift of Mercury has been
found by mathematical interpretation, so I think that it is difficult to assert whether it is
really the right method even if there is one more new one. And, since it has already been
shown that correct formulas can be derived even with incorrect physical assumptions, it
became no longer possible to guarantee that the physical assumptions are correct in this
problem only by formula derivation.

=
_
~

n2o
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And, since the final formula is already known anyway, I would rather use the classical
Newton's law to simulate position as the numerical integral of velocity and velocity as the
numerical integral of acceleration. If I could show the perihelion aduance of Mercury only
with a slight numerical physically meaningful correction. I think that it is 8 way to show the
legitimacy of a new method more clearly than a mathematical solution. I think aduanced
mathmatics is valuable when it makes computing physics problems easier, I don't think
itself is a physics. I think physics requires mathematics, but lower-level mathematics such
as arithmetic or elementary geometry are preferred, and aduanced mathematics should be
used at 3 minimum when necessary.
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LHE T8 M8 E s=—0of tHet 2F o= FTHA| Zatof| 2|t TR v X 5 X vit EOLS

~913U Fizoll ofBt HYE 5y x o x vB Tistol, ¥IE E=Rofla =T EoiA-gI Tl BH
Th MIEHTE T R SITHE WS EBUCL MY BES BHOIH 0=5+5u x 5 X v T2 =0
Zb5k0f AIBOIMS SHE D, O] B2 MENOE o DEICHAIT], 3 JFEFSF 7BEO = 00| g
HIE Efedoll £42] Z2E o|F 0| 2ut=H AlE2flolt ZIo{HTE

1

I added biasing force < v x & X v by the gravitatomagnetic effect and biasing force

1
S v X a X v by the Thomas-Wigner rotation to the gravitational acceleration & = ;w as

corrections. It was for expressing the idea felt in the aboue paper that three times more

3
is needed than the Thomas-Wigner rotation. In virtual code, s=a+=v X 5 X v was added

to the code to simulate. As predicted by writing of this article, the perlhellon precession of
Mercury was correctly simulated at once with the simple correction.

Z2 2082 common-lisp 22 Zby IR0, &%y Zhol2 SBCLAIMER st LE EEIF A
El common-lispl| E741% CHE HHEEro||M = 2EFof| 2Al= el MHolth & EATt ElctH =2
28 shnullisp ollM AFE-EF DHA|A|2! (gl:quickload "trivial-arguments") 2| MY THs ol =
LI Z2asiotd 2 236 Z2 ofol ARlo|Hl HEF EZ A sHETIE #etth
The program was written in common-lisp, and execution was tested only in SBCL, but
there will be no problem in operation in other distributions due to the well-standardized
common-lisp. If there would be some problem, it would be most likely a problem of the
package (ql:quickload "trivial-arguments") used in the program 'shnullisp'. If necessary, I
recommend you maodify it yourself or rewrite it with a tool that is conuenient for you.

O| ZollM LHTt BiHe == TgHo| ol of|E& =20 EHO|A|EF 2Ct st HF S stOAL
Sh= AFRYE 2 UAE ARCIOHI H8F 2do{LE E2 AFESHAM Y sHE2= Hol Lteg|ak Erest R E
= = s o " 3 s - =

EiZlof| 2Jst AIEE0IMo]l THE = %*% 28HNRIH s=a+=v X 5 x v FFEF FtstEt 2 sk
"‘“='0IEI- Lte] =2 T2olM = gsimmllisp Tt 2| (defun next—dn ) & o| (setf (pob'—aj) ag)

O

S2E22& (defun next-d...) &folME (setf (pobj-a j) [ag pobj-v j X* ag X* pobj-u j." 1.5 %c .+

" 2.0) 2 2FHM AESH= Hol| 23| ME AL

In this article, I will show examples of the execution of the program I wrote, but those
who want to verify more confidently would be better of using a language or toal they are
comfortable with and trying it out themselues. In order to correct the acceleration term
in the simulation based on simple Newton's law, all you need is to add a=a+= 3 uXaXu
term. In my program, the (setf (pobj-a j) ag) part of the function (defun next—dn .. ) was
corrected as (setf (pobj-a j) [ag pobj-v j X" ag X" pobj-v j." 1.5 %c .+ ./ ~ 2.0]) at the function
(defun next-d .. ) in the 'gsimm.lisp’ file, it was all of corrections.
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siglol &ieIB HAkSHY EHYFOl T2 = igrol 02! ¥ 2ol sH
SITE Ol EHYfOl &X]2d ¥o Da{sior & QB AES MR & EMIE 218 SRS nistH
11 SIZIOITE. EfSF2| RIAITH T2t Y& oy DIzl 2Rts] HOHE FraclA S3olH ==

It only calculates the motion of the planet, not the motion of the sun, so it corresponds
to the case where the mass of the planet is O. This is to avoid complexity due to the
problem of forces transmitted at finite velocities that must be taken into account when the
sun is mouing. If the position of the sun is fixed, the planet will always move in the fully
calculated field in aduance, so it is equivalent to mouing in a field that transmits at infinite
speed.

2H

[H
r

882 github(https://github.com/kycgit/gsimm)ollA THE BEHLE O|= Ol MR E
EE_'.:”%% EASHo] 2% FUSH E20of| MEEHF Z2 ET{oM common-lispZ &®disto] &f
T AIAIEE STt

=
=
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Download the program from github or copy the programs attached at the end of this
article and save them all in the same folder, then run common-lisp in the same folder to
make it work.

F

o}

Jej= = GNUPLOT =212 Z o|&5t¥ o] AtAMISH AtZEiat ZEat
Ho|L| ttrerorlloﬂ 2| gi& HojCk

EFHEE 2ol=2

i
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The graph uses the GNUPLOT program, and I will show detailed usage and results step
by step, so there will be no problem to follow.

A SBCLZ &WetT CHS BFEZ 226t THZ2| BIHE Zhelsfct
First, execute SBCL, then enter the following commands and check the following results.
CL-USER> (load "gsimm.lisp")
To load "trivial-arguments”
Load 1 ASDF system
trivial-arguments
; Loading "trivial-arguments”

T
CL-USER> (in-package va)
#<PACKAGE "VECTOR-ARITHMETIC">
VA>

OlMl &EHl= EIARTH

Now it is ready.

BiR|, ZZ SEFSQl FLHE HolsH|= Bk HelEolld 00052 MHHo=(ZYUllME
T SSHEY AIBOIN 504 BrAILr 1440 = HIOIEHS ABBIEL, T D4t Tt stod, 242) 2
S EollN Z25ET, 0la&S 0,99992 OlB, =1t AHEE simWOIITIZ txt THeloll M2t o
olo] ozl FT Sl=toto] AIB 20N AISISITE olal&ol THS SEFHS ol §= 0lZ2 Elofof
LSoro == ZUA o|Fo| el Tbs skl uhRolTk

First, I will check the slightly extreme case. The simulation is performed euvery 0.005
minutes at the aphelion (it becomes denser at the perihelion) and the data is saved at
one hour interuals, for a total of 0.4 years, starting from the aphelion of Mercury, the
eccentricity is 0.99992, and the result data is saved in the 'simw0399992.txt' file, Start the
simulation by entering the command below. The reason why the eccentricity is so extreme
is that the perihelion mouvement can be confirmed with the naked eye only at this level.
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VA> (time(sim-w [0.005 =% minute] hour [0.4 = year] :Mercury 0.99992
"simw099992.txt"))

Evaluation took
587.958 seconds of real time
586.377222 seconds of total run time (585.611167 user, 0.766055 system)

[ Run times consist of 4.511 seconds GC time, and 581.867 seconds non-GC
time. ]

99.73% CPU

21 lambdas converted
2,171,316,634,357 processor cycles
853,567,318,336 bytes consed

Ltel HEE 1IZE L2 ok pIE270Ho] AlEE0]M EZ0ofl sim03993992.txt Otlof| BIE AMJFstA
o= 2 GNUPLOT =282 alsisto] Zholstrt,

After about 10 minutes of simulation on my computer basis, the result was saved in
the 'sim099992.txt' file, so run the GNUPLOT program to check it.

GNUPLOT
Version 5.4 patchlevel 2 last modified 2021-06-01

Copyright (C) 1986-1993, 1998, 2004, 2007-2021
Thomas Williams, Colin Kelley and many others

gnuplot home http://www.gnuplot.info
faq, bugs, etc type "helpFAQ"
immediate help type "help" (plot window: hit 'h")

Terminal type is now 'qt'
ofgH T F= UssHH CHZat 2 JEH=E 2 HIEICH

If you enter the command below, you will see a graph like the one below.

gnuplot] load "simw099992.txt"

1.4x10° T T T T T T

1.2x10°

1x10°

8x10°

6x10°

4x10°

2x108

0

2x10°

_ax108 L L L L L L
1x10%° 2x10%° 3x10%° ax10%° 5x10%° 6x10'° 7x10%°

391 BrE FHOIN DI WO E MAISHYES 2LUCEL O] TR AR yS BIFOE 4
| 2 §

.l
b SITHE! D2lojnd AR HIZE 21IIHA S ThHS
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You can see the orbit aduancing forward in the direction of rotation while revoluing
around three and a half revolutions. This figure is actually a figure tens of times magnified
in the y-axis direction, and to view it in actual proportion, enter the following command.

gnuplot] set size square
set xrange [-1e10:8e10]
set yrange [-4.5e10:4.5e10]

load

ax10"°
3x10%°
2x10%°
1x10%°
0
-1x10°
-2x10%°
-3x10%°

-ax10*°

"simw099992.txt"

-1x1

010

L L L L L L L
0 1x10% 2x10% 3x10%° 4x10% 5x10%° 6x10*° 7x10™° 8x10%°

SEMMol olp& 2 HelME I Mo E 2 FO|AIEF HIEo| MZI2 ZoletaITt

Due to its extreme eccentricity, it looks just a straight line from a distance, but the
aduance of the orbit is confirmed.

AlE|0|42]

faly st

/\IEl'I:
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2holsh| £I6t0] MEFa] 2HE SHAIS S HE=HA| et O 272

To check the reliability of the simulation, I will draw a orbit without biasing force

correction.

VA> (sb-ext:gc :full t)

NIL

VA> (time(sim-wn [0.005 = minute] hour [0.4 = year] :Mercury 0.99992
"simwn099992.txt"))

Evaluation took

410.991 seconds of real time
411.124471 seconds of total run time (410.554294 user, 0.570177 system)

[ Run times consist of 2.890 seconds GC time, and 408.235 seconds non-GC

time. ]

100.03% CPU
1,517,798,892,604 processor cycles
597,359,096,368 bytes consed

230 AR El= Al2tO] Gle 22 g W L10XE FTE2| Al2Ho|H AlZEio|M0o| ELHH,

Since there is no time used for correction, the simulation is completed in a rather short
time about 410 seconds,
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gnuplot] set autoscale xy
load "simwn©99992.txt"

5x10° T T T T T

4x108
3x10°
2x10°

1x10°

-1x10®
-2x10°

-3x10°

-ax10®

_5x108 L L L L L L
0 6x10%° 7x10%°

MIBFR| BHS SEFS0l O|Ml& 2 THEOIE 2IMZ0| Mol TEAIA| 4SS BLUCL B2 &
THOHA! B4 OIMISH AlE2ll0I 2 AHS ZteIZbAQITE Tk AIMES 222 HIOIEF ML B Al
IFEFQIE SIEE Shof, B2 SE 20| HAH 2ol HolA| A AIBHOIMS WE A= 22

oflAM il EESHH st RUCE

It can be seen that the axis of rotation does not move at all even though it revolues
around three and a half wheels with extreme eccentricity. Of course, if you zoom in, you
can see 3 small simulation error. The messy part on the left is to store data in units of one
hour, so the high-speed part only looks rough, but the actual simulation is much denser in
the high-speed part.

HIO|EIE AT 22 2450 L3 THAIL] H=E ZIXFFE HItE L= T
By automatically analyzing the data, it is also possible to calculate the orbital rotation
amount in one revolution.

Mo, AlZellol™d ghat HIRE MF X! O|EAIE HILSH= 2u4pi3. = L3 FTAIL] A
24 13 52 Yr?a’
E 3N S HIEE Ml 3-A! 77=—— 2t Et2io| 3= aot ERMAUIE | 2MUE A2l EHH
A 6rom
= = 285 —_— A Sk Al
3=Tro= 0l&3tA e g2|sk Alo|Ch

Before that, 24pi3., which calculates the traditional theoretical value to be compared

with the simulation value, uses Kepler's third law 7¢=——— the relationship & = o between
the long axis a of the ellipse and the aphelion A of the elliptical orbit, to simplify the

24 3352 TGM
orbital rotation expression oo during one revolution. So, it is —=u

&l 5o HALMat ol EZ tHRisto =28,

Substituting the actual aphelion and eccentricity of Mercury,

VA> [24pi3.. (6.9817079d10 0.20563069)]

5.018881066308666e-7 (5.018881066308666e-5%)

EAM BtCiet EFQ|Z 13| T AIL] ¥|MO|CE 100X 2Fe| 3|ME =& & EFR|Z LIEHHE, 3
Z=1| 2F 88 oM

is the aduance in radians per one revolution. If the rotation for 100 years is expressed
in degrees, (the orbital period is about 88 days)
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VA> [24pi3.. (6.9817079d10 0.20563069) * 365.24 / 87.96934 = 100 / pi = 180
* 60 * 60]

42.981249621737014

S ek 8o 432 O|Ck

It is the famous 43 arcseconds per a hundred years.

OIMl &dAl AlZ2ilol dtat HIMSHIIZ BITh AlZ2oIN AT sHYtE= UMM 0.0002
2ol HAUXM Hel2e| 0.9999 HH O|%r2| TIOIEFEF HASHD, £7512| HUXMIF O|ME S THGHH
L1 22 RIE E4UCH

Now I will compare it with real simulation values. The simulation time resolution is
0.0002 minutes at the aphelion, and only data that is 0.9999 times or more of the distance
from the aphelion are examined. Substituting the aphelion and eccentricity of Mercury, I
got the following result.

VA> (time(sim-th [0.0002 * minute] 0.9999 :Mercury 0.20563069))
24pi.. is 5.018881066308666e-7
simul result is 5.188544770626191e-7

Evaluation took

1360.689 seconds of real time

1358.673620 seconds of total run time (1355.898595 user, 2.775025 system)

[ Run times consist of 13.117 seconds GC time, and 1345.557 seconds non-GC
time. ]

99.85% CPU

5,024,990,147,906 processor cycles

1,957,988,414,304 bytes consed

AlZBllolde] EG4 olaEol Zt&Tloll= LA & EMolth J21Lh 3% T =2l A=
A TlE fFolMe| X ALet HIREE 2 FO|tE BT FEE HIgtE B EET AlEEo|e =
IS ST

Due to the nature of the simulation, the error is rather large when the eccentricity
is small. However, the error of about 3% is similar to the obseruation limit in the current
technology level. More accurate calculations are possible with tighter simulations.

&
=

VA> (time(sim-th [0.00005 * minute] 0.999999 :Mercury 0.20563069))
24pi.. 1s 5.018881066308666e-7
simul result is 5.061111510661374e-7

Evaluation took
5420.779 seconds of real time
5415.746980 seconds of total run time (5408.317735 user, 7.429245 system)

[ Run times consist of 45.717 seconds GC time, and 5370.030 seconds non-GC
time. ]

99.91% CPU
20,018,838,997,606 processor cycles
7,794,107,470,816 bytes consed
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olglEo| 2ul AlEallolX b= o B2 Al
E2lolMd LA T2 H=2| BHFo| =EHE|T| UHE
Aot OIMIEt F 2 E 2AsHor &l E1 EAITF £I7] UHEOITh (s at
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ZS% E0iLl= Ho 2 =XNE|H, tHMIZ £IFghol &1t HAl= §oF= HHIECH)

When the eccentricity is large, the simulation results tend to be more accurate for
shorter time. This is because the simulation error is mainly accumulated in the radius of the
orbit, so it becomes more problematic when analyzing the case where the difference in the
maximum distance to the aphelion is small, such as the case where the eccentricity is small.
( %at2+ vt is used in order to calculate the position, the correction by the term a is slightly
smaller than the actual required amount. Therefore, the simulation error accumulates as
the orbital radius gradually increases, and the final value is usually tends to be slightly
larger.)

VA> (time(sim-th [0.005 * minute] 0.9999 :Mercury 0.920563069))
24pi.. 1is 5.018881066308663e-6
simul result is 5.0303364610700276e-6

Evaluation took

74.401 seconds of real time

74.270915 seconds of total run time (74.141078 user, 0.129837 system)

[ Run times consist of 0.510 seconds GC time, and 73.761 seconds non-GC
time. ]

99.83% CPU

274,758,232,438 processor cycles

106,686,498,416 bytes consed

VA> (time(sim-th [0.05 * minute] 0.9999 :Mercury 0.9920563069))
24pi.. is 5.018881066308678e-5
simul result is 5.0148822758972275e-5

Evaluation took

10.046 seconds of real time

10.045782 seconds of total run time (10.042452 user, 0.003330 system)

[ Run times consist of 0.074 seconds GC time, and 9.972 seconds non-GC
time. ]

100.00% CPU

37,098,409,233 processor cycles

14,491,439,104 bytes consed

OfI O|ABoMI B 2AISHE N BHIEEARICE
any

It shows good agreement at any eccentricity.
s = e AP SO L
wE dghof T|EFet AlER0IMof| IFEFS 5=5+= (v X 3 X v) Bh= E%3Z Fsh=E HEte
2 UEMYTHEL| WHHE S| E BIE Aol Yo USZZ ZRISHACE ofF B £8ix{ol 7F
A giol 2zl™el HEZ AlZE0o|N6t= HEFC ZE 24 M= =T 2| TEZ &2 XHoltk oAl of
23°e] Z2Ix 2JolE %.*°._'3H 27|12 Bick

It was confirmed that the result called the triumph of general relativity can be simulated
just by adding a simple §=5+%(L7 X 3 x v) correction to the simulation based on Newtonian
mechanics. I found the answer to the motion of Mercury's orbit simply by simulating a
physical concept without any mathematical tricks. Now I will check the physical meaning
of this correction.
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23 WM~ F Maxwell Gravity

231 WMAgE P A Maxwell's Equations

MAgZa FHAN| E= FEHEAN| o|22 At OHS 2:2HE! o|=o|Ct A
18654 (A Dynamical Theory of the Electromagnetic Field. 1865)0il o|O| 158t Ho =
ULt 1800HTH Zoll= MMEE FTEOIEZ BFE = AMEL M FE £EF o|RZol= EFF
ECIE §lok= LHAIRSITHE LEMTHEL] T3 OIFXF 2= LTl o|E0] EIXOITE HLHE ol_ =

—
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e
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SAATE DA EFYTHEO| cll SBF F2of 2|3 AIVAING oS RMD, 242 ZYUH 01T &
B RMOO, LEYTHEO| F2oll 2|8t Weo| ZHS o|=sHs FTot Tof| Bt FIHE LHAIRE
Eo|Th JiLh 242l ZUE olFofl THEHME Yol $2TF DS THets HER ZHIE 2412
1902t0fl FTHE SIS ®a| HEEIAD, 2 =2ls DoMel AIE o3 kol 2/3HM oj%te

LI &5 Sahr gt E4= gloez|at

Maxwell gravity, gravitomagnetism or gravitoelectromagnetism is actually a very old
theory. It is known that Maxwell himself had already mentioned it in 1865 (A Dynamical
Theory of the Electromagnetic Field. 1865). At the end of the 1800s, it was mainstream
means of trying to create a new theory of gravity, but it did not yield much result, and after
the aduent of general relativity, it became a forgotten theory. There was no other reason.
It simply did not predict the time delay due to gravity predicted by general relativity, did
not explain the perihelion precession of Mercury, and while general relativity predicted the
gravitational refraction of light, it failed to match it. However, regardless of whether the
explanation for Mercury's perihelion is correct or not, the correct formula was published
earlier than the theory of relativity in 1902, and its logic was based on the classical
retarded force field concept, so it cannot be said that there was no result at all.

HAg F240| 1= 2 HEFSITL

The basic concept of Maxwell gravity is simple.

OHZ WA ) Alo] LHEO| AFAYE T k2| SZiof b8t 1|Z0|2h= AtalollM SEESITE

It starts from the fact that the content of Maxwell's equations are in fact the
descriptions about the nature of space.

- p
V-E = —
€n
- o8
V X E = ot
V-8B =0
- L 1 0€
V XB = uglht—s—

c? at

2 vector .
o47IM FFEI=E T = V-vector=scalar 2F V x vector=—5— 2!, ol= o EF &2
furn}
o o

oIkl BLH= AlF Il HE O AMMIZ B UL

tor

2vec .
Here, the common structures are V -vector=scalar and V x vector=—5—-, which can

be seen as the properties of space-time itself rather than the properties of any specific
force.

S A gyalel T2 EL AN FHoM BEOE AMSEIE TZm0|0| HEE AR
2t QFSErO| CHEMO| OHiTH SHe A 2f0| WA F 20| 2ofo|Th O/ X2 SHs| UH2 v =
S 210] =TLF HAQUE AIIABE AY¥Ih0|T 2afEl AYIko|Ct JB{LE, FHL| AFRESO| OB
Lol9h MR FLHY 22 = g1 NOITh O SofollM EEO = UHaERrSE 4 ahs OFE LER A
£ 25471 WHEOITE J2{L| YUBHS BOIS0|T 2412 LY LISTHE BgsH =128t
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The idea of Maxwell gravity is, the basic form of Maxwell's equation is the structure
commonly used in electromagnetic force and gravity, and the only the related scalar
constants are different. This is a natural and old idea that anyone can think without
any special learning. However, there will be no need to imitate how people of the past
formulated it. This is because there has not yet been a result that can be followed as
a standard in that field. So, I accepted only the ideas and tried to transform the formula
in my own way.

J2|0, LEMYTHE TiBte| g F 8 o|BEX EAHsH=0I (GEMLZ ZZ ¢a{Zl) Zox g
ofl tHEF 2 =ollM LiHLE 2 &Z ol=sH t{z2]7] thEol, ol=dM 2= DXL HA M FE

O|E1t= FEIol ETHFSITH

Also, there is a Maxwell gravitaty theory based on general relativity (mainly known as
GEM), but it is incompatible with the classic Maxwell gravitaty theory introduced in this
article because it predicts 4 times greater Lorentz force .

1

ARSI 6= ETIEIS S0 HoHe T8 S 2 G2 Z20| JAIE ¥ 2
Mol yof CHE = F 23 0|07t oln] $04E(0f 0B = Lmpsl &MY G2l 2UAlof =
» =—>—=-11923790733063374e9 kgs mPEM ¢ B HMISHE MYER stD, 4o= MBI
Mt gle=22 O 4THE &AM 2! //D=—=—9 331345047580892e -27mkg” 1€ = »rots| 1t
SE0l 52 hMlst= Mol A2Fo|d, = sIXofl THSI2E 5= EISHIE BHIE, Fiof T
SHOHAS BRI MAFSiof THE A BEANL B s 2 Zo| EICk,

The gravitational permittivity corresponding to the permittivity eg= Hik in the
electromagnetic force is already given too important meaning to y to use, which has
a similar pronunciation to G, so the position of G in the alphabetical order » is appropriate

to substitute € as p =-——— : -=-1 192379073306337499 kg s°m™. Since «g does not haue

a suitable substitution, the Drder after u is just uU=z=—9.3313h50q75808929—27m kg™

And of course, it is straightforward when € is replaced with the acceleration 5. For the
B corresponds to rotation, if we choose to write with &, then Maxwell's equation for
gravity is exactly the same as Maxwell's equation for electromagnetic force.

— £Om
v.a = —
7
. %4
vxa= 5
Ve =0
5 - 1 23
VXw = vgl, =%
o1 MtAl= AW Leif! A Z 2o 2t5F O|2 =1t otF 8 Ato|Tt giTL E&IYel 2L E&
2|

2lE HAIE L2 FEHoM=E OHZ 0|tk 22t 22| 2 ELiALL] HAIZ FoM= "ILIAL
EZ'o| Eli= Hol HIHaH 2lofl LFEFLIUTE

So far, there is no difference from the theories of Maxwell gravity known so far.
Fleming's right-handed and left-handed laws hold true for gravity. However, the fourth
equation shows that Ampere's 'right-handed screw rule' becomes a 'left-handed screw
rule' in gravity.

oot

FO| S736tH oli= TAR1|2of| THSHAI= OFEFHA|OfOF

Ho

J2|o, 2 X gof| 2siMz= ME
gHolck

And, for the Lorentz force, a new term appears, which should be the same for the
electromagnetic force.
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23.2. =X 3! The Lorentz Force

Sk Al
ol =

™ okaq Rl 897::‘13

ZEtE A 2o|H, 2K Blof| P=g= fall

HIYTHE ol S=oflao] &1L

Showing the results first, the equation for the Lorentz force is not as the known

[

Al +U X @ FoftL|0d, =B

Mo
au

>_D,. -, - : et tioc |
ar=a,+U X o, and the equation at slow non-relativistic velocities is

>_> 3 >
ar—ag+2C2L7>< 39 X U+U X @

OlM, WS FTHEXMQ! S ofMe| &2,
and, the equation at fast relat1u15t1c speed is,
o S AL
O|TF.
SRR 2ol CHEF 2EIX &l %A 273 E|0joF 5t AFS lAtoll THEHME F= g (E+0 x B) THA!
The Lorentz force for the electromagnetic force must also be corrected, and for free
particles it becomes

- - 127+1 N E e
= — +
F=ql|E+ 52 y +1 X E VU B

ol EIt}. instead of F=q(E+0 X B)

L1 > . .
FE ¥ 557U X g5 X v oll THSH0] &4 = AL

s , 127+1 . >
I will investigate the added term ===V X &, X v.

- - -> - 1 v o - - . .
O| &= At Bt ¥fo| ofL|at 2L/><‘_=15,>< Ut 557U X g, X U T %re| Eolth
not a of v

+1
. . . N 1 -
This term is n a single term, It is the sum of two terms, those are = v x 5, x v and

S =AY W P A5 HEFH0|22 2t IFAIFOILE SHUE LISkl ME ¥
OIAIR| Q=T WHatA 2BFS Ol HEIMS=2E Dot Yalo 2= 2 SEEIAl 2 M2 La
| gralo = g =3Ol OfLIal, YAl AIBEIOIM BTt KAt

4%

ALCE D2|3, o] AEE £BHAP
o M E Tol ¥

Both terms do not directly affect Lagrangian or Hamiltonian because they are always
perpendicular to the direction of travel. Therefore, it can be seen that it will not be easily
derived by a general method obtained from a potential. And, these equations were not
derived in a3 mathematical way, but were discovered through the process of finding an
expression that can explain the simulation results through the minimum assumptions.

> —=an

OIS EMIHE SSH, 550 x 5, x 722 2Ol a4lel UM olFS MY sts M
2 EEHSERACE DRICHE, 0|3 AA| EIUME? OtL| B LHEATHEO| LsHs HF/E FItoll 2| BF It
oo Haremk? AMEl o 2 2= Mol Erestn S2Bt sHadS 9 Mo| =L A|R|EICE

Describing the process in order, it was found that the correction term of the form

E N S . . o
SV X g5 X v explains the perihelion aduance of Mercury. If so, is this term a real force? Or

is it just a virtual phenomenon caused by the distorted space of general relativity? Ockham's
razor supports that seeing as a real force is the simple and promising interpretation.

. 1 - . =
AlMEolatn B, < 5, x 7ol $ sk FEHOITL MAMIZelMLl B9 &3jols MIF
- 1 - o
= ARIZFe 2 ZtSE|0 3 40| HEZ g=—¢ X vOITh & 1|32 3ol SHlollH AR
2o| ZEEINoZE 2oIth= MA| S =2 122! HHolTt
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REFUTATION OF THE ILLUSIONS OF GENERAL RELATIVITY USING IYIAXWELL GRAVITY

o 15 o o
Considering as actual force, the term =< &; x v is a familiar form. In the case of
electromagnetic force, the mouing electric field is observed as a magnetic field, and the

Lo 1oL _ . o .
equation is 8= € X v. In other words, it is the basic concept of electromagnetic induction,
an electric field appears to contain a magnetic field component in the views of a moving
object.

JeEiLh, 2T O QEE AFIF0l 23/01= EHI| 2 Holl &EF Mol B2 Fof U R
SHe ErHloll /BFHOITL SHe RE Fat E|ojRE MO = SoIrk OA Btets| ZAols S|
ZyHioll BstmE DFH YHE AR I 3ols BHIE A SHESHA| ofs MO = AUE|of
SIEAT LTE D2{Lh 25| WUSHRH £9F Ji= ZHEALS] Mg HIolIA 7 2= BIE{ T} Okl D
LI O ¢ Tabg o= AR ANIG oAl ZHAEALS| ZHYHIOIA TISE AFIFOISE Treis| 50|
S 2HIgt T AEE M ST X 5) X U¥ BHEOf LHE Mol 25| At Az{& Holth,

Howeuver, it seems that the question of whether the induced magnetic field belongs

to the inertial frame of a mouing object or it belongs to the inertial frame observing €
and v, seems to have been ouerlooked. It seems to have been vaguely misunderstood as
that the generated magnetic field and the mouing object do not interact simply because

they belong to the same inertial frame of a mouing object. But, strictly thinking, € and
are vectors defined in the obseruver's inertial frame, aren't they? Therefore, the magnetic
field generated by the interaction is also the magnetic field described in the observer's
inertial frame, so, It is rather natural to interacts with a mouing object and to create term

1 -> -
guxagxu.

JB{LE, ofTlolli= EFIFAI 2MITF ZAEICE T3k 2pFo] EIHElE FLoE ofEH Bl A
oIty =EXo| 2tEtAte| 2 Hl TIEolati Z&ol= MAIFE ANIEE ThAl SZol= AR
MBS 3 TIPS THAl AFIFE Aeists 2102 HIS 22 EICkH? O HIHE 2raks| A
" vZoout P 1 . . .

St 1+ +—+ <. =——==y ’BrE2o| BYYL [t LIIZ LIEILIHIEIH, ol= Feds| 2tatat

o RLt= s4tolth
However, one problem arises here. What if that process is fed back? What if everything
is based on the observer's inertial frame, the mouing electric field generates the magnetic

field, the mouing magnetic field generates the electric field, the electric field generates the
U2 L/L‘ UE

magnetic field again, and so on? A brief expression of the result is 1+?+F+F"':;ﬂ: y?

=

as a correction terms of multiplying, which is clearly contrary to obseruation.

J2iLh MOl A AL B ola WIE{S0| ZAAL 2 H TIE0IN oL O BEE Breds| 2t
ALAF 2HgHIoll &8Ok BITHS 2] %Al Z 2N OFLIA| 4 TF? LEAbst Afgolofl EFE Al S &
ob =RITh £2t 5 127, 52 4 1H T F 2 EISHIZ stATE O = HE &% Tt
&= o] ghpt(divergence) THAITD AFTIGFER Zoto] 02! HollM A& 2 UTED BT ARG
E2 =2adoz= ngsh gixdo]l glomd dIFoILE THUSKERF| Hgtol ofstol REEIE Fol
BtT = 71Fero] Aol FolD ARG O S =Rl AILIA| oFE W o2 24E R
0B SUX G XU+ X G2 LS AN LR YHE S ThAl EIZ0d ARl ebs TAl0] EAE
L2 T HUTEH

However, the above logic of 'Since the interacted input vectors belonged to the
observer's inertial frame standard, the result must also belong to the observer's inertial
frame' is also not something can give up, isn't it ? It was a difficult situation, so I looked
for a compromise. I haue decided to give up € and 5 and 5 and 4 that they are equivalent
components. The rationale was that only electric fields and gravitational acceleration
had divergence, and magnetic fields had 0 divergence. Since magnetic fields have no
intrinsic source and are fields induced by changes in the electric field or the gravitational
acceleration field, only the electric field is the real field and the magnetic field can be
viewed as a fake field that is only an inductive component, it was considered that there
may be a rule that a generated 5 with a magnetic field such as % v X a',f XU+UX @
is not fed back.
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Ol FAIZ ZIfshs NEFO = sfTolatm BLJARMP tHEFZ|C) ol MY =a|MoE 2a
BF OFLIEFE DIEY WE S EQIEE 4 QUTED AWIBICE Bl YUHED EHY ol gl BAKHl =
2= Bl T4 Al 5124l SR FAlofl AILIA| 85 HOIT Da{Lt IF BEHEARE X2 A0
Ch D240, Chofl THE EMA-2TL 20|l 2jsto] S=E L%l M= HIREF %ol 2ayst
Sl 3 ¥ o= of 2ol THol RS2 ™ £3EX01 0187 HIAIEIN, AFISE 84 oAl 22
0= SLTHESO! 0lollA TIQIBIIIE, O 2|8 EH AFS EARITHD ABHCE,

Can this be a solution just by adding a rule? I think that such an assumption can be
introduced as long as it is not logically contradictory as in the example of the exclusion
principle. In other words, the current Lorentz force formula without a feedback term is also
nothing more than a no-feedback rule. However, it is true that it is a little dissatisfying.

However, a similar situation occurs in the 77” term induced by the Thomas-Wigner rotation,
which will be discussed next. In that case, a slightly more mathematical reason is presented
for this problem, and If the magnetic induction phenomenon is also fundamentally comes

from special relativity, I think that logic can be used together.

2y +1 > 1 7 >
U X a, X U OtEl &YE|R =—57U X g, X yo|0{ O]

1
P
fay

° y +1 l 2 y+1
Y2 ELMTIHEL EMA-212 2Tl 2|5t B ELRUTE
. . 1 27+1 >
The unexplained component among the correction terms = =~7 v X 5; X v of the

.1 - - . , .
Lorentz force is pﬁu X a'; X v, and this term can be explained by the Thomas-Wigner
rotation of special relativity.

233. EM2-911{ 3A Thomas-Wigner Rotation

EMHo-2|O] 3XE FEO| 2lo| yreFo| = Higtof| 0|t =Eio] ZRIA HRES BHHO| 2
liAbdZrof| ghEHo| y|TBIZHE HEEtsh Wt LTt= ELMTHE X! AFAOITE oFRhs| 2ol of 2
HNH Ho=z= &M A= 1926H0o| 22l Em{ A (Llewellyn Thomas)oll 2|80 3R 19394
off o|Z22{MofF &Z! ¢ITL4(Eugene Wigner)oll 2|6t0f 28fx o= S E=E|ATE 2HE 420 0L
ErstD Eo| 23F AMMIOE Bot ™Mo = IR &A| 2 H4UE 2oiF = dAto|th E2
THE AHMIEZ ZEEHI2| ZITo] AlL! 22| 2|0IE &lE 2 Est= AlF2He| = &ofl ek HelR|zt

Rk 24T

The Thomas-Wigner rotation is a special relativistic effect that two Lorentz
transformations caused by two times of velocity changes in arbitrary directions are
equivalent to one Lorentz transformation combined with one rotational transformation.
It was quite difficult to discover, the discovery itself was made by Llewellyn Thomas in
1926, and was mathematically derived by Eugene Wigner only in 1939. This is a history
that shows that the related formulas were very complex and especially the amount itself
was not easy to deal with mathematically. Of course, the concept itself is not easy, too,
because it is about the origin of space-time, which directly questions the physical meaning
of the rotation of the coordinate system.

3AtHoM o] 2Rl A EE 22 otz 2f 2Tk

The 3 dimensional Lorentz transformation matrix is as follows.

Y —BxY By —B:7

2
—per 1ty -DE5 (y -DEE (y -)EF

ByBx 8y By b
=8y,7 (7-1)7 1+(7-1)? (7-1)7

2
—p.y (r-DEE (y-DER 1y -1
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O|HEZ OHEEIA~ 42 FH|SICE X, y, 2= 1| K, y, 2 S S=0|10 = BFds| Kol

Prepare this as a matrix function. %, y, and z are the velocities respectively on the x,
y, and z axes direction, and c is, of course, the speed of light.

1 X 1 y 1 z 1
(6) -> mtlx,y,z c) = matrix — — — )
K2yl C X2+ y?+z c x+ylvz2  C )2+ Y2+ 2?2
J -T2 Jl__z Jl__z Jl_T
X 1 Xy
c 1 x? +y +22 ’ X2 +y +22 2+_l/2+22' f x2 +y + 22 X2+_L/2+22’

1

— -1 , , | =/
1 X+_L/ 2422 2+_!,/2+Z J X+y + 27 J]_ X+y 2422 2+_L/2+22

[\/—y 2+y2+22’(\/x—+y+2 2+_L/2+z H \/—y
[Jiy ] 2+y2+22'[\/ﬁ e yTez [Jiy

Z
X2+ yl+ 2

Type:
Void
(7) -> inverse(mt(x,y,z,1))-mt(-x,-y,-z,1)
0O 00O
0 00O
0 00O
0 00O
Type

Matrix(Expression(Integer))

O &Sof THEE 2@ilx Bagho| ofpdgknt 1 BiCH gbgfol b2 S 0| 2RIA BIgh2 Arh= At
=

I checked the input error by the fact that the inverse transformation of the Lorentz
transformation for a certain velocity and the Lorentz transformation of the same velocity
in the opposite direction are the same.

D&|D, 3ALollA 2] HTHES SEEE FAIS THEDF LTh 2HA H2ofME TisHs 2 Ao
mEEAO| FEIGHA| f L D= FoISHORSIH, £AM = S Uoll UE Tisks Moltk.

And, the formula for the relativistic sum of velocity in 3D is as follows. In the Lorentz
transformation, be careful because the commutative Iaw does not hold for the order of
addition. The order is to add V to the velocity U.

I
A
L
E
n
I
il
@
$
2
>
o
o
i
i
z

E U 28 &4 UUX UUY, uuzet HiE g4 Uy
v}
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Prepare this with UUX, UUY, UUZ as each component functiom and UV as vector
functions. For vector function, the order of addition is also U plus V.

2

1
ux2+uy2+u22
1 1 1-
(9) -> uux(ux,uy, Uz, Ux, uy,uz, c) = ocrogoyToroe | |1t = 7 (Uxux+uyuy+
1+ —m—m—m———

c? 1+ T o2 a2
UXZ +Uy“ + Uz’

2

uzuz)

Ux? +uy? +uz?
ux+\|1-——————
C

uuy(ux, uy, Uz, UX, Uy, uz, c) = socrogugrozoz | |1+ (Uxux+uyuy+
B E— Clt—
¢ _ ux2+uy2+uzz

2

UX
1
ux2+uy2+u22
1 1 R
u.
1+
2

uzuz)

—_—

UX? +Uy? + Uz
uy+y1- >
C

1
ux2+uy2+u22
1 1 1- 2
uuz(ux, Uy, Uz, UX, uy,uz, c) = corogoyioze | |1+ —= ———F—— (uxux+uyuy+
P

1+ = 52 1+ et
Jpleerer
ux? +uy? +uz
uzuz)|uz+ = w
LISP output:
(ONONO))
Type:
Tuple(Void)

(10) -> wulux,uy,uz,ux,uy,uz,c) = [LUX(UX,UY,Uz,UX, Uy, Uz, c),UUY(UX,UY, Uz, UX, Uy, Uz, c),uuz(UX,
Uy, Uz, UX, Uy, uz, c)]

Type:
Void

2|3, 3 E &4 rotm CHS Ok 22 jfgdio = BTt

And, the rotation matrix function rotm is obtained in the following way.

Yatrix Matrix) [ Matrix Yatrix
[Rotation u®dv ) ( v boost | (v boost)
Matrix | [ Matrix Matrix ) { Matrix }1
( Rotation) B ( vboost ) {uboost || u®v )

(11) -> rotm(ux,uy,uz, ux,uy,uz, c) = mt(ux, vy, uz, c) mt(ux, vy, uz, c) mt(-uux(ux, vy, Uz, Ux, uy,
vz, c), -uuy(ux, uy, uz, ux,uy, uz, c), ~uuz(ux, uy, Uz, Ux, uy,uz, c), c)

Type:
Void

I.

Lie| HFEIZ= Of & 4ofl THeE 2bFEE 7| odpk 2
olsH =T
Complete symbolic calculation of this function was not possible with my computer, so 1

checked the properties of the function with numerical computation.

Stod, fAlInr0 =

’

14
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=l

o
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A 2N YEL S5 A2,
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REFUTATION OF THE ILLUSIONS OF GENERAL RELATIVITY USING IYIAXWELL GRAVITY

First, the form of the rotation matrix is,

Rotation around x axis = 2|™ Rotationof y axis = 2™ Rotation of z axis = 2™

10 0 0 1 0 0 0 1 0 0 0
01 0 0 0 cos¢ 0O sine 0 cos ¢ -sing O
0 0O cos ¢ -sin @ 0 0 1 0 0 sing cose O
0 0O siné cosé 0 -siné¢ 0O cos @ 0 O 0 1

oltjl, ol HE& £AIM o= ZolsH= | 2|stod /= (0.3 0.5 0)2+ (-0.2 0.4 0)2| E7§loll 2|8t 3| S
U =EHE AHET|E Sk

To confirm this numerically, I will examine the rotation by the combination of velocity (0.3
0.5 0) and (-0.2 0.4 0) for each axis.

(12) -> digits(9)

20
Type:
Positivelnteger
X = ZIM X axis rotation
(13) -> rotm(0,0.3,0.5,0,-0.2,0.4,1)

1.0 00 0.7e-8 0.8e-9

00 10 0.0 0.0
0.3e-9 0.0 0.992u4816 -0.12266479
0.2e-8 0.0 012266479 0.99244816

Matrix(Float)

VY = 3™ V axis rotation
(15) -> rotm(0.5,0,0.3,0.4,0,-0.2,1)

Type:

0.98998999399 0.1e-8 0.0 0.7e-9
0.2e-8 0.99244816 0.0 0.12266473
0.0 0.0 1.0 0.0
0.3e-9 -0.12266479 0.0 0.99244816

Matrix(Float)

Z = ¥ 2 axis rotation
(17) -> rotm(0.3,0.5,0,-0.2,0.%,0,1)

Type:

1.0 0.7e-9 09e-9 0.0
0.3e-9 0.99244816 -0.12266479 0.0
0.2e-8 0.12266479 0.892u44816 0.0

0.0 0.0 0.0 1.0

Matrix(Float)
J2|3, cos?e +sine =1 & 2olsi=md,
And check cos? ¢ +sin?é =1
(19) -> 0.8992u4816%+0.122664797

Type:

1.0

Float

HIS o] ZeFZ OfLIA|EE XY2 =& Falo =
o =o|ztE R NS HAMULULE F, FHi9|
Ztap gredo] g™ BAZRlof| 2|ale| oAl= giCtk

Although it is not an arbitrary axis direction, since I have confirmed that it is a
rotational transformation around each XVYZ axis, it can be assumed that this relationship
will hold for any axis. That is, there is no doubt that the two Lorentz transformations
are one relativistic velocity sum transformation and one rotational transformation.

o

I Eh 212 oI5kl o L] o] BHHlE
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Now, to examine the relations between Thomas-Wigner rotation and = TT3TV X 85 XU,

the function for ¥ and defining function a-g) X U is to be prepared.
1

u(1)?+u(2)?+u(3)?
1-——

(=

(20) -> gammaul(v,c) =

Type:

Void

(21) -> aXul(ax,ay,az,ux,uy,uz) = (@xuy-ay ux)

Type

Void
ZEEHIC| 3T 1Y BreFe| Hi3to|= 2 O|E BYFE 0 = sHadstnd, o|uf O HHEF IS =2 3

sindé o 1 v N - w

l= 7 = ¥el geend, ol ol 57U x 5 X U 2F ZAIE =Rl Stk v FF0I=2E,
sindé 1 v 4 N . . . -
T o510 X u&'ﬂ% Zhol S|, 2FAEE 2lo| BF HIE{= T| X HIoto| &lAIb e =2 K|THEH
HOoHE EFe R I- SHE| 52 U2l Ato|2] U= BE EHEIQAQIEE J= ytEFro = 1% AlF|D, Ve

XY LHe| 212]9] “—*.'HE S etk
Since the rotation of the coordinate system is a change in the direction of travel, it is
interpreted 3as a bias force, and the magnitude of the deflection acceleration can be defined

as U==—. It is checked if this is equal to —ﬁu X 3 X v. Since v is common, check whether
.. . sin d€ 1 v
tis —g5—=-=577 —— 35 X v. Since it is not easy to symbolic calculate for completely arbitrary

direction vectors, so it simplifies the calculation, but in order to include all angles between
3 and v, 5 is fixed in the y direction , and v is defined as an arbitrary vector in the XV plane.

o du . . P
3=FOI2Z, ¥Ho|| 3T dtE Kﬂ‘Hor_T'_, =shato| k= L O o|= =, 8861 AIE 2 AZEEt
sinde 1 y duxv .
du2 ¥FHZ LH=A F, du i RV Sy & du->0 OI|E|= SehabollaM ZhelstEd EICE fA[HIAE
olM= =0l LH=0f & 22 glo| ZiotA|= grZ Zt&lst= HOo = F 25Tt
-

. ... — 0du . , L .
Since it is =7, remove dt common to both sides, and since the limit value is 0 on both

N
. i duxv ., . . .
sides, 51255 =—i2 77+1 Udz is checked, which divided both sides by the scalar du to make

(=

finite, at the limit value that becomes du->0. In numerical calculations, it is sufficient to
observe the decreasing value without needing to divide.

(22) -> limit(rotm(x, y,0,0,dy,0,c)(3,2)/dy,dy=0)

[leftHandLimit = "failed", rightHandLimit = ((—'—+ cxy?=box®+ B x) |yt xTrct e xyt

(2x3-8c%x) y2+x5—8c2x3+8c”x)/((cy“+(2:)(2—1253) Y2+ cxt-12 A x% +

16 ¢%) -2 -2+ 2 +5 02 4+ (10 2 x2-20 %) Y2 +5 2 x4~ 20 52+ 16 c5)]
Type: Union(Record(leftHandLimit:

Union(OrderedCompletion(Expression(Integer)),"failed"),rightHandLimit:
Union(OrderedCompletion(Expression(Integer)),"failed")),...)

1 gammau(uu(0,dy,0,x, y,0,c),c)
2 gammavu(uu(0,dy, 0, x, y,0,c),c) +1

1
(23) -> |lmlt( axu(0,dy, 0, x, y,0) dy,dy=0)

[leftHandLimit = = ,rightHandLimit =

X
cJyZ-xZHc2-¢2

]
c /—yz—x2+cz+cz
Type: Union(Record(leftHandLimit:

Union(OrderedCompletion(Expression(Integer)),"failed"),rightHandLimit:
Union(OrderedCompletion(Expression(Integer)),"failed")),...)
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L3 27| CHE ZBakeld ZA|2F ofA] ='“:‘E-IE O| &8t AtFHICte| T4 k2 2tMSHA| fo =
- — -
2, 22 2BH 3¢M|2| Hst0] sindg +—=——7du x v=0 2/AIE ZRI8ITt

At first glance, it seems that the result is dlfferent but the automatic formula abbreuviation
of the computer algebra system is not yet perpect, so by adding the same right side limits,

T 1y 2
check whether it is sindeg t= T du x v=0.
(26) -> (((-a*cxxxy™2-bxc*x"3+8+c"3*x)*sqrt(-y"2-x"2+c"2)+x+y 4+ (2%x"3-
8xC 2xxX)*y 24X 5-8+C"2xx"3+8%C 4xx)/((Ccry b+ (2+%cxx"2-12%c"3)xy " 2+cxx"b-
12%c"3%x"2+16%c”"5)*xsqrt(-y"2-x"2+c"2)+5+c"2xy 4+ (10%c"2xx"2-
20%C4)xy 245%™ 24X M 4-20%C " 4xx"2+16%C"6))
-(x/(c*sqrt(-y*2-x"2+c"2)+c"2))

0
Type:

Expression(Integer)
2IIk= HEl 22 & 2SS 2L UTE OIE fAIHM O ZE ZIRIsHETE SETHOHEZIA odpto|zt
=X KA 2ol FLk
Contrary to how it looks, it is seen that the fomulas are the same. This will be also verified
by numerical analysis. Because it is a complex matrix operation, it is better to use a large
number of significant figures.
(27) -> digits(28)

9
Type:
PositivelInteger
(30) -> rotm(0.3,0.5,0,0,1.0e-16,0,1.1)(3,2)
0.1341674556_34£-16
Type:

Float

L gammavu(uu(0,1.0e-16,0,0.3,0.5,0,1.1),1.1)
1.12 gammavu(uu(0,1.0e-16,0,0.3,05,0,1.1),1.1) +1

(31) -> axu(0,1.0e-16,0,0.3,0.5,0)

-0.1341674556_3458703097_54178928€£ -16

Float

Y -, P, o=
y+1 -

O{ECtD sHASITE T3l ofTIIM=E E|H EATF 22

Ly OfL|A|EF Z&lo|= EAMIo| IMS=F 24E5H8

_15%
A OARE F IS =of Mg ElofoF ZW Lt J2|EH

L= of Akt FsHs Slofl THEF E0kA-¢IT1 2ol 28k Zakt =

Tl HyEn Ty

oM FAM| SES
II:

Moj| o|gt WFEo

-

[J FH Tt fH
Z-‘ﬂ'-'_'l'?l

]
Mo Iy

I interpret this result as showing that the effect of Thomas-Wigner rotation on a
. . . 1oy o - -
moving body is equal to the bias force expressed in =557 v X &; X v. However, a feedback
problem arises here as well. It is not an infinite feedback as in the case of electromagnetic
induction, but if an acceleration is applied to a moving object, a bias force due to coordinate
system rotation is generated, at first glance it seems that it should be applied to the
total acceleration. Then the equation is

9_ - 1—» -> [ - 1 Y — I d 1—» I d e — —
Jt = a+—2u><ag><u+u>< (0+_L_27+1UX ag+—C2uXag><u+UXw X v
2 2
-> 1 Y v — - — 4 Y —

= +__1+_ +1 X X +1+_ X
g 52(7+1[ 52) )V 8g X U [ 2 7+1)(V @)
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b ElO{OF h=ml, O| X2 ZHArEl VIS Ms| 2P Lgls FUo @ Ro|Ck o] Hdf2 T
af A Eof| FF 00k 5tH, B2 & =xol 3 U x p¥toll ekato|atE =

q
LT 2ECHHE EA5] Al 2EMHE|R| 432 Mol 8= Holtt

This is an obuious error that cannot explain the obserued results at all. This effect
should be common to gravity and electromagnetic force, and if there is euven a slight
variable in the U x 8 term, which has been subjected to numerous experiments and technical
applications, there is no possibility that it has not been discouvered yet.

LEESE AFZRO| A| O

—

g

= gk 25|24 o|HEZ AFIRE Broll EM -2 2| %Fo| EAI24010F 5ti= ol &
EAl EMEITHE T H EIEE, th& 2] &% S XA sh|= Stk

1J

Although this is a difficult situation, it is rather an euvidence that there must be a
reason why the Thomas-Wigner rotation term should not be attached to the magnetic field
term, so it also supports the following explanation.

Sdlol o $E EoiA-2I0 2M, B TEle| (1Y @I Htofl o3t YOItk = Aol
Srflofl thsr mareiel 2ure Laro =l duoll ool =0ia-2ITL BIME HAAIAIE 2iolo]
4QITh O3, S| MY ZEIA HEHe 0 AmEof THEE Sho| 2RI B} shko| B
2HIt $SICHE AP 2N RRACE O[H, SE= 80| Otk! =2t Blojl 0|3t A= F9, Breio]
ZEIA Egto| Srof O|0] = ¥ HSE ol HELE0f O, BHO| BIMBIEE 3 A TpAQ]
T1%FEtof| THEH $0| El= XOITH JIRCH, ofZof FEo| M B12ro| Ofk! SHeio| MiEIghaL BF
B10] 3|70 = o|Zofx! FolahR! ofIHl El= HAUTH? of FLofl= dutrol ofiZofl gillol XTHE

O| EYSIA| d=rh= NS L4 UTH

This term in question is a term due to the Thomas-Wigner rotation, iLe., two linear
Lorentz transformatlons The a'; term, which is the deflectlon force for an object mouing

with v, is a =5 dt ~ term and can cause Thomas- Wigner rotation by du And, it was shown earlier
that two linear Lorentz transformations are equivalent to one Lorentz transformation
of the velocity sum and one rotational transformation. At this time, in the case of
acceleration due to velocity and acceleration rather than the velocity sum, the velocity
and acceleration terms are already applied to the one Lorentz transformation term, and
the one rotational transformation term is a term for additional bias force. If so, what
would happen if it consisted of one linear and one rotation transformation instead of
two linear transformations from tlle start? In this case, it can be seen that the additional

term does not occur because the du term does not exist in the first place.

N
e G N > du >
O 2HolM gp+= U X gp X u+u X o M2 WS 28 MZ2| 5,2 E0l r2EAM dudrE Tt
Ao Aond LIHA| &2 M2 ZHEHIe| 3|t 2tEEE ¢Fo 2 54 Arh= Holth 2 H 2ct
1o i o L o = 5
B LIHAl v x a-g X vt v x o 2 B X BHZF 20| ofL! phEo| ERIX BHZha} SrEdo| 3|
Mo = Fa|z|od, sredo| 2ilxpdgint sredo] 3™ 2 To|df MER oS BFS0] LHAId=CL utat
1 v > = =
M, 5782 28 M&2| g;%roll2f & EITD TIPS A RITE Ol AR oM 2E =IHY
= UotE4a Ao =E, M| 2ot Z|H2! EAofl= ZHHEE|N] JS& W= FEEICH
Sl Py ,
From that pcunt of view, looking at each term of the 5;+= v X 5; X U+v X & expression,

only the first ag term has a d_\>1 term as gt, and all other terms seen as terms related to the
rotation of the frame. In that point of view, the remaining terms = v x a'; XvanduX ad
are classified as one Lorentz transformation and one rotation mstead of two Lorentz
transformations, and the one Lorentz transformation and Dne rotation do not create new

terms anymore. Therefore, it can be assumed that the ——7 term applies only to the first

ag term. Since this can block all feedbacks of the magnetlc fleld term, it is presumed to be
related to the previous infinite feedback problem.
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U X 5, X UBHoll IH2 B LT 3 1B o= STHAIM Ited AME EAHE sHe ol Al
ol WULUTE D2iL, 2F URE EHA-2 T 2ixof T|2!3t go[lofl Eay =0l 2 EA|
of= 3t 2T 2 UoAl= go| R0l EHIgiol EAsHOE ol olo| elEl Foltk D2, 1 g
& ERHBICHE, o] ZollM MIAISH El3ie BFA| $2|F giTHE Dol Al Ate| ARGl Bt e
SOl M= BFEA| ZHATE|OOFRF SH= EJOIT TafLt, D81 B S0l ZHALE! AfBIE L= RIS BT

The force according to the term v x a-; X U seems to be quite a strange force at first
glance, and one may wonder whether it actually exists. However, some of them are forces
due to the Thomas-Wigner rotation, so unless special relativity is denied, it is forces that
must exist regardless of the type of force that causes motion. Therefore, if the force exists,
it is a force that must be observed even in the circular motion of high-energy particles in
the magnetic field, if without the anti-feedback principle presented in this article. However,
I do not know of any cases such a correction term has been obserued.

OHE2 o] SofIM MIAIEE E|E ] '&FA| =21 2R SItt= S HEtD 2Lk S MEE 2% 30|
S3FetHo| o|4tst 2do| ofL|2t oljZsof A el Z=allx glo| AR grollM EMa-2|O 3|A
of o|gk 27o| AMdEd TRt gARE Jdo| 25[2d o|4tel &o|d, o] =2& T HIZA~ O 20|
CH&to{ olalskHIEl do|Tt

I see it is the euvidence that the anti-feedback logic presented in this article is
necessary. In other words, it is not strange that a new correction term appeared, but it was
rather strange that in the first place, there was no need for correction by Thomas-Wigner
rotation in the classical Lorentz force magnetic field term. It is only through this article
that it is revealed that the problem exists.

olol FEO|Lt Ao
To gravity or electromagnetic force,

> _ >
at—ag

F=qg(E+U x B)

HFIEA| ZASE ELYTHEY 252! EMHA MALE &5 X aBF
It is already known that if applying Thomas precession, which is a necessary special
relativity correction, it should be at least

It

my
I
0

P =T Elojorst= HZ oldl &E{Z! Atao|dd, L= ORE

What I have done is just I have tided it up with

= g?7+1u><ag><u+u><w
R O O s D
F_q5+?_7+1UxEXU+UXB

O|&H AN 2 MEE F2olof THEE plE|del M BT

oot
Mo

2 LEsHH Felst "} 2oL
g2 2LAUCH

From this point of view, it can be seen that psychological resistance to the new formula
is unnecessary.
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EfdTHER ! 23 gto| Br=EA] ZAHSHOF BICHH, LHTF Ol=& F6H MIAITITHEZ S =& 3™
eh2 M2 E 2T ARG BFit= ol AFZ 2V SHA| b= Haf J=olek MA| £l 7
Al #&lZ E4O0|CL

If a special relativistic correction term must exist, as I suggested in this article, the

derived rotational term no longer interacts with the magnetic field term, which is the
original rotational term, and therefore the total anti-feedback rule is essential.

TS =almel FEOILL 2 HES AIARH MYots At FES 02 B0f Lis o
T olziBrTh

In conclusion, I trust this result in terms of the logical consistency, and in terms of the
correspondence naturally explaining the obseruations of the Mercury's orbit

24 FTEIFo] o|st Wo| == Light Refraction by Gravity

Fei7oll olstol wol 2EE[2labs X2 o|0| ol olstod 1704 Y BFEE M mrrEy
2E FAMOE o ZE|ID UUCE JBiLE YAOIE Kol HES FIH S| Bh2ofl st
22 oliZol EIHSSITII 19MIT] HARIDEe] B ol ojjof BlZA ZHE0 2 HArEIRITE I
Lh D 2 & LA Rl THE AlA| gkel EErolTt,

The fact that light would be refracted by the gravitational field had already been
officially predicted by Newton when he published his book 'Optics' around 1704. However,
since the speed of light was not accurately known at the time, the exact value was
unpredictable, so it was calculated in earnest only after the discovery of electromagnetic
waves in the 19th century. However, the value is, as is well known, half the actual value.

SIS mxefstaiel HoH WS 1 YAl R 802 &5lols Hofl el MEsts X2
YAl QTHE Bol UKET. DHY T HICHS 521 Aol oI8t X1t matet Tst2 2 LHF
off 2HsHTI=EICE,

There was an opinion that it was not justified to apply the completely classical
mechanical calculation method to light mouing at a constant velocity at that time.
Incidentally, the calculation is the same as the additional effect by the grauvitational magnetic
field, so I will introduce it Iater.

M FUDLL U= FRFet HIoh FrE 2 TS MMIO| 4fof| 2|8t &lof byt Eigtof| 2|8k Bt

E DHZl2| =& &l 2|3r Zatet T USHH 2= MHolth o|XE HIZ0te| H2|gb=E FHF etk
First, @ reasonable computation method that can be considered is to view the effect

of the change in the wavelength of light due to the gravitational redshift phenomenon as

the same as the effect of the refractive index of the medium. This is also consistent with
Fermat's principle.

EHYF T2 2E rEHOZ! HaldM ratefit 231 = EfYFE 2MAILIE 2 W USHEAL

Consider light passing through the sun, perpendicular to the r direction at a distance
r from the center of the sun.

EHYFEelol FaHe kst Fo| B0l OlMBSHHl AtOlLES MASE o|FoiM Urkn 24
UTH OlWH, 1 EBEZ S SAUMO|A 1+-52 LIEHELRICE SEkEOIM, ol Hal r oM Tao=
S 25| HolAls L ¢=0 D2|T, MM = AMAILHE U $=2-akm BTk ofuH, OlMIBHH
= E0| HEt= FHgHst S EoflM msing1=nySinNg>=n3sing3=-=n,5iN ¢ ,0122 %|FT =&t
2 TS 2 [AISLD mysing1=n,5in ¢, OICE [IE2IM, X|Z=2| = *ém OFAI2Y =22 &0 2404 ol
AR g oflMe] EALY 3 E FELUCH
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The space around the sun can be seen as composed of infinite layers of shells with
slightly different refractive indices. In this case, the refractive index can be expressed by
the redshift formula of 1+%. In polar coordinates, let ¢=0 for the angle completely going
away from the center at a certain distance r, and ¢ =§ for the angle touching the tangent.
At this time, since msingi=nysing,=n3sing3=--=n,sin ¢, in parallel layers in which the
refractive index is slightly changed, the final refraction angle is n;sin ¢1=n,5in ¢ , ignoring
the intermediate layer. Therefore, if only the first refractive index and the last refractive
index are known, the exit angle ¢, at the incident angle ¢; can be obtained.

olm, off Ha| rofiM ¢ WO = ZEBE 0| go 2F dr HOIZ! LT 2| FHIHIA SHEITH
- . rdé
_T'_°E"[[H(n151n¢1=nn51n¢ ol==), (At ¢,=9 -de et 5tH, tan(g -d6)=—5-0l ETE 22|
&m cm
I A EEES 1+—0|4_ EMNEEES 11 ~O|Ck :Ei_+, THIEolA

rdé
(r+tan(¢ “50)) €

M)

HE At 4,5 FoHH,
At this time, assuming that the light that starts at an angle ¢ at a certain distance r is
refracted at the interface of the next layer away from dé’ and dr (since nysing1=n,sin ¢ ),

the 1nc1dent angle is ¢,= ¢ -d6, then tan(¢ - d¢)=—5~ The incident refractive index is
GmM Gm
1+ = = and the exit refractive index is 1+ Tl e . Therefore, the refracted
T onty a) €

emission angle ¢, at the interface is

(1 E/Yl) ins 1 GM ins
t——=|sihg; = + — sing,
rc —_— 2
(1+tan(¢—de))rc
(1+ﬂ
I'L'Z '
4, = sin™ sin(g -do)
L A—
( (1+d—€ r[z)
tan(¢ -d6)

de oll thstol =S4 ME HH,
doing a series expansion with respect to d @,

GIY!)
rc?
m

dé
tam(¢ d6)

(33) -> serles[asm[ )Sil'l( ¢ -de)|,de =0

c?rcos(g)

asin(sin( ¢ )) -
(2 r+6mM) Vv-sin( ¢ )2+1

Type: UnivariatePuiseuxSeries(Expression(Integer),do,

do +o(de ™)

0)

ol HIttollME CASe| &AMl Z240| S Lof OTHEt otL|md, d6 °%F OlsHs EAISHA| 4UTh
2|5HH,

In this calculation, the actual output of the CAS is too long and not as this is, and the after
d6 “ term is not indicated. In short,

2
=g ———d9
$o= ¢ GM +rc?

ZEo| EAHSIAl 4Z1H 4,= ¢ ~d9 OI2E THof 2ot = U2
In the absence of gravity, ¢,= ¢ -dé, so the angle of refraction due to gravity is

rcz GM
1-———=|do =———d¢
GM+rc GM+rc

= AL aQloo=
E = LRLE=2=

olth olHe| HEL wo| =Zo| He| SN r, =—
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Since ry =$ when there is little refraction of light, the integral of this can be

approximated as

. GM 7T n n
(34) -> integrate| —————, ¢ =0...5~,"noPale
M+ = 2
cos(e)

[(c2 r |Og(((—’+ cmcBr+1263 mP 2 -86° mP) V-c"rP+62m? -2 P +962m? B -
16 GL'/Y/L’EL*I'2+8ESIYIE)/(::BFL*))+2 T -c*r?+ 6% m? - c? rlog(-c" r% +

6M " r?-6%m?
G2 /YIZ))/(Lr V-ct 2+ EZIYIZ), [(2 P +26mc? r) atan(

)_

ctr?-62m?

\/cl“rz—GzlYIZ
2w rVctri-62m? abS(Z—)+(c2 TrtemM )Vt rP- 62 m? /((2 cAr+
ccr—-G6m
26m) Vet rf-62 /YIZ)]

Type: Union(f2: List(OrderedCompletion(Expression(Integer))),
)

S Eo| Ui e| Z=ALOIERE GLE V=

£k glem

Since it is an approximation when gravity is weak, it is expanded with G or M. There are

no unnecessary integral constants in the second solution of the result,

(35) -> (((2*c™4*xr"2+2%G*Mxc"2+r)*atan(((Gx*M+sqrt(c™4+r"2-G"2+M"2))/(c 4*r"2-
G"2#M"2)))-c"2+*%pi*r*sqrt(c”4*r"2-G"2+M"2 )*abs(((sqrt(c”4*r"2-
G"2*M™2))/(c™2+%r-G*M) ) ) +(c"2+%pi*r+G+M+%pi)*sqrt(c 4+r"2-G"2*M"2))/
((2%c™2*r+2+%G*M)*sqrt(c™4+r"2-G"2*M"2)))

/?)I'

i
£
A

£ Ch Zato| = tMml oHofl 2225t ™

il

&2 2 n,2 L 2 2 2
GMA~Nc rm==6"M cro—6-m
)-52 T r\/cqrz—Gzlle abs(———) +

(22 +26mc?r) atan(
ctr2-52m2 c2r-6m

(rr+veomm)VctrP-6°m? /((2 52r+2[3/Yl)\/cL*r2—[32/Y12)

Expression(Integer)

Type:

abs = B 2lsto] =okstH,
If the abs term is abbrevisted,
em & 2-62m2 Mr2-52m?
2(c"r?+6mc?r) atan(w)—cz T r———+(?wr+6mM 1)Vt rP-6%m?

ccr—6mMm

(36) ->
(2c2r+26M) 4 r2- 62 m?
MmN 2-c2m? — 5

G
2:2ratan(w)+n trP-62mt-Aror

24 r2-62m?2

Type:
Expression(Integer)
oM 2-62m?
. 2:%‘8’(8ﬂ(ﬁ)+n’ Vet r2-62m?-c2 o
(37) -> series ,6=0
2+ re-62m?

TNt -t om m? 2m3 3Im* 8 m>
* 2.6 6P+ 35356 Gt upci

Z\ICL“I‘Z cr chzr\/cl*rz 3c°r 16 b3 /4 r? 155 r
5m° m s 16m° 35m° g 128m7 | 63m° n 10
G+ G' - G+ G~ - G+

321952 3507 256 47t r? 315189 51288/ r?

o(c*)
Type: UnivariatePuiseuxSeries(Expression(Integer),G,

0)
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Nr2 0ol =ml &rol =AH OIEI=I,$OIEI- Ol= AMA|ILI= Ao 2 2E RETintAIL] =
= MMl =& ZmEro|l=22, A =me 2 ~ rOID# ol=
HZ E/NTHERM o2 EAstHats T 30| 2fgluloll= DMA{0! Hate} HIR SO adAlare| At
Bhojl E|A|d=Ch= XH& 2oiELH

The first term is O and the second term is an approximation, which is % Since this is
half of the total refraction, ie., the refraction from the touching point to infinity, the total

refraction is % which is half of the actual measurement. This shows that even if the
gravitational refraction is analyzed by special relativity, it is only half the actual value, it is
similar to the classical result when the gravitational force is weak.

ORI oAl UHEYTHEO| B2 5HAl= 4TL T8 AM1| 442 ot 1n2istA| ¥ Holtt.
However, general relativity is not yet necessary. Gravitomagnetism has not been taken
into account yet.
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When applymg gravitomagnetism to light, the expression < v x &; x v should be used

7 +1 ->
3TV X 85 X v. The y -related term is a term derived when a moving inertial

frame is accelerated. Because there is no inertial frame moving at the speed of light, and
light can not be accelerated, the only pure rotational terms can be applied.
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At this time, assuming that the light travels along a nearly straight path of ¢ =-—...
and the closest distance to the center is r, Since the scalar value of 7 x E is cos 9 x ¢ and

dé =——=-dé

cm cm 3 . . .
ro ===, Therefore o =Wcos ¢ c==—cC0s”¢. Since the time is dt=-
—_— r<c c

cosé c CDSZ ]

CDSE)

for light to pass through the d6 section, the limit of the refraction angle of light due to
the gravitomagnetic field in very weak gravity is
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Beside, these equations are the same as the equations found in the classical
gravitational theory, assuming that light is a particle mouing only at a constant speed
of light and that only the direction is changed by gravity. The same formula can be obtained
if only the theory of gravitomagnetism is combined with the classical gravity theory, but
it is said there have been many controversies about the theoretical justification of finding

it with the classical gravity theory. So it is just mentioning that there is such a way.
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In the end, the sum of the calculation of the refraction angle of light due to gravitational
redshift based on special relativity and the calculation of the refraction angle of light
due to the gravitatomagnetic effect becomes

bem

rc

O] | &A| 2t=UFE dgsHHIECE

which explains the actual obseruation value.

3. 2= CoONCLUSION

L= BHTHES| o|EN B2 HE 282 W2 ofjz&of| QIR ¢Fo 2= oot gi& Kol
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I never intended to find any theoretical flaws in general relativity, and probably never
will. I'm just not interested in it until the necessity of the theory is shown. I just felt
that it is sufficient with the possibilities of electromagnetism and special relativity. And
as 3 result of exploring the possibilities in earnest. I was able to present a simpler and
more persuasive theoretical alternative for the bases of the general relativity those the
gravitational redshift, Mercury's perihelion aduance, and the gravitational refraction of
light. Therefor, I think that the initial purpose of indirectly opposing general relativity has
been achieved.
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Of course, over the past hundred years, more evidence consistent with general relativity
may have been accumulated, but it remains to be seen whether there is @ phenomenon that
can be explained only by general relativity, which cannot be explained by the theory I have
presented in this article. However, since the starting ground of the general relativity has
now disappeared, it is necessary to re-examine whether they are the result of confirmation
bias based on its aspect of universal theory such as the epicycle. Although general relativity
has shown that it could produce the plausible figures at that time for facts that could
be inferred by other theories in the past, general relativity has not produced any new
theories based on it. And cosmology which was the most promising application of general
relativity, is also in a state of collapse.
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And, through this process, I did not simply object to the general relativity, but found a
new law of physics.
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The idea of Maxwell gravity itself is nothing new,

vg = ﬂ
7
- 24
V X3 = Y
V- =0
5 - 1 65
VXwo = volpt— 2 9t
B 1
77" 4roe
= -1.1923790733063374e9kg s%m >
1
vg = cz ”

= -9.331345047580832¢e - 27 mkg™
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but, the correction of the Lorentz force in the gravity and electromagnetism
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would be a new big achieuement in physics to have been obtained 'incidentally’ through
the work of this article. In particular, the correction of electromagnetic force is a part that
can be tested immediately enough even with the current level of technology.
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And, I think that the considerations of the nature of the space experienced through
this process will be helpful in the future exploration about force.
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People are too obsessed self-proclaimed 'aduanced mathematics', and intoxicated with
'the emperor's new clothes' which is neither very beautiful nor elegant in my opinion, and
focus only on mathematical dexterity and forgetting about senses and intuitions of physics.
These are the atmosphere of theoretical physics research that has been intensifying for
the past century or at least recently. Against it, I personally very pleased about the fact
that I have shown that if the core was well choosed, it is possible to discover a new
profound aspect of nature with only basic mathematics. It's always fun to know that the
ways are various to appreciate the nature.
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EE 1. =218 yector-arithmetic.lisp

(defpackage #:vector-arithmetic
(:nicknames :va)

(:use "COMMON-LISP")
(:shadow ".+")
(:shadow ".-")
(:shadow ".*")
(:shadow "./")

(

:shadow "xx"))
(in-package #:vector-arithmetic)
(defgeneric .+ (addendl addend2))

(defmethod .+ ((x number) (y number))
(cl:+ x y))

(defmethod .+ ((x vector) (y vector))
(map 'vectory'cl:+ x y))

(defmethod .+ ((x list) (y list))
(map 'listy'cl:+ x y))

(defgeneric .- (addendl addend2))

(defmethod .- ((x number) (y number))
(cl:- x y))

(defmethod .- ((x vector) (y vector))
(map 'vectory'cl:- x y))

(defmethod .- ((x list) (y list))
(map 'listy'cl:- x y))

(defgeneric .* (addendl addend2))

(defmethod .* ((x number) (y number))
(cl:* x y))

(defmethod .* ((x vector) (y vector))
(apply 'cl:+ (mapy'list 'cl:* xuy)))

(defmethod .* ((x number) (y vector))
(map 'vector (lambda,(z) (*uxuz))uy))

(defmethod .* ((x vector) (y number))
(map 'vector,(lambday(z)u(*uyuz))ux))


http://arxiv.org/abs/astro-ph/0306611
https://doi.org/10.1142/9789812810021_0009
https://en.wikipedia.org/w/index.php?title=Lorentz_transformation&oldid=1046942737
https://github.com/kycgit/gsimm
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(defgeneric ./ (addendl addend2))

(defmethod ./ ((x number) (y number))
(cl:/ x vy))

(defmethod ./ ((x number) (y vector))
(map 'vectory(lambda,(z),(/uxuz))uy))

(defmethod ./ ((x vector) (y number))
(map 'vector,(lambday(z)u(/uzuy))ux))

(defgeneric X (x y))

(defmethod X* ((x vector) (y vector))
(vector (-(x(aref x 1)(aref y 2))(«(aref x 2)(aref y 1)))
(-(«(aref x 2)(aref y 0))(«(aref x 0)(aref y 2)))
(-(«(aref x 0)(aref y 1))(*«(aref x 1)(aref y 0)))))

= 2 =228 shnullisp

(eval-when (:compile-toplevel :load-toplevel :execute)
(setq *read-default-float-format* 'double-float)
(ql:quickload "trivial-arguments"))

;;(require 'sb-introspect)

;;(ql:quickload "trivial-arguments")

;3 (ql:quickload :yacc)

;3 (ql:quickload :lispbuilder-lexer))

;3 (eval-when (:compile-toplevel :load-toplevel :execute)

;3 (gl:quickload :lispbuilder-lexer))

1

; ; (use-package '#:yacc)

;3 (char-code #\V') ;;#x221a

;3T #x03¢0

;3 x #xd7

;i #xf7

(defconstant %e 2.718281828459045d0)
(defconstant %c 299792458d0) ; m / s
(defconstant %G 6.67430e-11) ; m"3 / Kg s”™2
(defconstant %NO 0.933198821833744e-26) ; m/Kg
(defconstant %mp 1.67262171e-27) ; Kg
(defconstant %mn 1.67492729e-27) ; Kg
(defconstant %me 9.1093837015e-31) ; Kg
(defconstant %ee 1.602176634e-19) ; C
(defconstant %Mo 1.9885e30) ; Kg

(defconstant %GMo 1.327124e20) ; m"3/s"2
(defconstant %ly (* %c 365.25 60 60 24)) ; m
(defconstant %au 149597870700d0) ;m
(defconstant %pc (* (/ 1 (TAN (/ PI (* 60 60 180)))) %AU)) ; m
(defconstant m pi)

0
1
1
9
1
1

(defparameter *symbol-tablex

(list
"+ ,'(:s-type op :t-op + :arg-n 2)
"-'(:s-type op :t-op - :arg-n 2)
"x,"(:s-type op :t-op * :arg-n 2)
"x,'(:s-type op :t-op * :arg-n 2)
"/,'(:s-type op :t-op / :arg-n 2)
"+ ,'(:s-type op :t-op / :arg-n 2)
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"< (:s-type op
'<=,"'(:s-type op
">, "(:s-type op
'>=,"(:s-type op
"=, (:s-type op
"/=,"'(:s-type op
'0-.,"'(:s-type op
"1/, (:s-type op
"Vi,"(:s-type op
"inDeg.,'(:s-type
"toDeg,,'(:s-type
'e” " (:s-type op
"' (:s-type op
"Tny ' (:s-type op

:t-op < :arg-n 2)

‘t-op <= :arg-n 2)

:t-op > :arg-n 2)

:t-op >= :arg-n 2)

:t-op = :arg-n 2)

‘t-op /= :arg-n 2)
‘t-op 0- :arg-n 1)
:t-op 1/ :arg-n 1)

:t-op sqrt :arg-n 1)

op :t-op deg :arg-n 1)

op :t-op radTodeg :arg-n 1)

:t-op exp :arg-n 1)

:t-op expt :arg-n 2)

:t-op log :arg-n 1)

'log,,'(:s-type op :t-op log :arg-n 2)))

(defun deg (x) (% pi (/ x 180)))

(defun radTodeg (x) (* 180 (/ x pi)))

(defun 1/ (x) (/ 1 x))

(defun 0- (x) (- 0 x))

(defun arg-num? (s)

(let ((n (getf (getf *symbol-tablex s) :arg-n)))
(if n n (loop for i in (arg:arglist s)
until (or (equal i ‘'&rest), (equal_ i, '&key) (equal i

"soptional),(equalyi,,'&body)) count i))))

(defun to-sym (s) (let ((op (getf (getf =symbol-table* s) :t-op))) (if op op s)))

(defun is-op? (s) (if (equal 'op.(getf (getf_*symbol-tablex s) :s-type)), 't

(if (symbolp s) (if (fboundp s) 'tunil),nil)))

(defun to-S-exp (in &optional t-stk)
(labels ((list? (x) (and (listp x) (not (equal 'quote (car_x))), (not (equaly,' function
(car x))))))
(if (null in) (return-from to-S-exp (reverse t-stk)))
(if (is-op? (car in))
(let ((o-stk (list (pop in))))
(loop while o-stk do
(loop while (is-op? (car in)) do (push (pop in) o-stk))
(let ((arg (if (list? (car in)) (to-S-exp (pop in)) (list (pop in)))))
(loop while (< (length arg) (arg-num? (car o-stk))) do (push (pop t-stk)
arg))
(push (push (to-sym (pop o-stk)) arg) t-stk))
(if o-stk (push nil in))))
(if (list? (car in)) (push (to-S-exp (pop in)) t-stk) (push (pop in) t-stk)))
(to-S-exp in t-stk)))

(defun rmv-p (in)
(labels ((list? (x) (and (listp x) (not (equal 'quote (car_x))),(not,(equaly,'function
(car x)))))
(slist? (x) (and (list? x)(= 1 (length x))(not (is-op? (car x))))))
(loop while (slist? in) do (setq in (car in)))
(if (list? in) (map 'listy'rmv-p in) in)))

(defun add-1 (in)
(labels ((rlist? (x) (and (listp x) (< 1 (length x)) (not (is-op? (car x))))))
(if (not (rlist? in)) (return-from add-1 in))
(push 'listin)
(map 'list,'add-1 in)))

(defmacro shn (&rest in) (add-1 (rmv-p (to-S-exp in))))

(defun 1-brace (stream char)
(declare (ignore char))
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(cons 'shn,(read-delimited-list_ #\] stream_t)))
(set-macro-character #\[ #'l-brace)
(set-macro-character #\] (get-macro-character #\)))

;(shn 1 + 2),
;(shl +(1 2 3 4) % sin cos +(2 3 4))

#+(or)

"AE 1., 2|AaEE |BtOoZ St 2= H|O|Et=E 2|AECL}.

RA 2. 2|AaEQ| ALK FEL AHo| MFEE HOZ AGsHs AEI|EF ednto|n{ SAKAL
i@l gith.

TAL 3. U s Yol 1R BE 'ELF(2LE|AE..L) o B kALt

RA 4, ()ore] 2lp B Al E2|laE0|D 2E RAlo| AHFMo= ML EICH

A5, olp Jro| st xap BLF BEEEE 0IAES AEBHO0Z HE| 2{0] 2EF0Z22E{ AHZCE.

o 1 +(2) -> +(1 2)
A2& 6. ((a)) = (a) = a O|Ct. atom2 giomd Zo| 12! 2|AaEE ZTE EA|ISIA| f=Ct.

o 1+ (2) =1+ 2 (o] RF&IE E4HE= ofL|Ct.)

]

Rule 1. It is based on list and all data are list.

Rule 2. It acts as a stack-based machine that assumes that past items are stored on
the stack, and there is no operator precedence.

Rule 3. The basic form of a function and its arguments are the form of 'function-
name(argument list...)".

Rule 4. Argument terms in () are also lists, and all rules are applied recursively.

Rule 5. When arguments are less than the required minimum number of argument terms,
they are read from the stack and filled from the left.

Ex. 1 +(2) -> +(1 2)

Rule 6. ((a))

(a) = a. There are no atoms, and a list of length 1 does not display

parentheses.
Ex. 1 + (2) = 1 + 2 (This rule is not essential.)

algolHIZolM HE| AR EIE LIS T2 BEdAZ I m@Eaoz mEH. .

(1 + 2+ 3+ 4) % sin( cos( 2 + 3 + 4)) . ZQ| E&#al(infix notation)

(#(+ 1 2 3 4) (SIN(COS(+ 2 3 4)))) : PN(polish notation) Z2t= =1|8 (lisp)

12+ 3+ 4+ 23+ 4+ cos sin * : RPN(reverse polish notation)ZE2t= =g
(forth, factor, Zsrg HIAH|)

SOl Urt.

o] E1IH& T=2XMo= M-expressionZ HIGC =2 stack HEZ =I5t E|Eolct.

o] E1gdo=Z gFo| HiokZ EISHH WY BEES thEaF 2t

+(1 2 3 4) » sin cos +(2 3 4)

B EYE TR

If we write the following infix expression that widely used in algol family as each
expression..

(1 + 2+ 3+ 4) %= sin( cos( 2 + 3 + 4)) : infix notation

(#(+ 1 2 3 4) (SINCCOS(+ 2 3 4))))) : PN(polish notation) Polish notation (lisp)

12+ 3+ 4+ 23+ 4+ cos sin = : RPN (reverse polish notation) Reverse Polish
notation (forth, factor, scientific calculator) etc.

This notation is basically based on the M-expression that introduces the concept of
stack.

If we express the previous calculation in this notation, the most standard is:
+(1 2 3 4) * sin cos +(2 3 4)
An expression that emphasizes simplicity and readability.

(123 4)+ (2 3 4)+ cos sin * : ()& =25t RPN O] E|Haf tHE 8 =k 2 =olrt,

: A RPN with () shows abbreviation-ability equivalent
to this notation.



¥ & (KIM YOUNGCHUL) 339

4

2oF ofL|at MH2E EFHAZ THE U EdEA0 HIRE BEEE £47F ULk,
ol T USH 22l ZOFAM H|mstH, ..
In addition, this new notation can be written similarly to other notations.

Comparing the same formulas at once...

MR

+(1 2 3 4) * sin cos +(2 3 4) : R EMHQlE= A E 242! The most distinctive
new expression

(1 +2 + 3 + 4) » sin(cos(2 + 3 + 4)) : infix & AH EdE2AloM=E 4£7%giol 22 20|
same meaning without modification in infix & new expression

1+ 2+ 3+ 4 % sin cos(2 + 3 + 4) : flel #& 6ol 2|gt T =09, Parenthesis
abbreviations by Rule 6 above.

(» (+ 123 4) (SIN (COS (+ 2 3 4)))) : PN

*( +(1 2 3 4) sin( cos( +(2 3 4)))) . Z|THEF H|SBF A EF42! new expression that
is as similar as possible

x( +(123 4) sin cos +(2 3 4)) . 72Al 6of| 2|8 2% Z=09F Parenthesis abbreviations
by Rule 6

(shn (123 -3 4 %)+)

12+ 3+ 4+ 23+ 4 + cos sin = : RPN

12 +() 3 +() 4 +() 23 +() 4 +() cos() sin() () : AH EE2lo| RPNZo]| THEHAIEE HIRSHHI
ZEodstmd ofar f Uo{ZICh.

nil1|ZE utZ2 ot == 2FESHH 24Uk, The new expression will be slightly longer
only when it is for the similarly expression of RPN form. It can be little more concise
by specifying the nil symbol separately.

SskLte|l mEod galo] Al ¢Ein! 2E 24! 29 rolo] ERYE OHE uketgls JUtht= gkt
=28z T

Jgg & JASHME g HESHH 2242 £ 2 Achk= MRl ERol o] 2o E gralo|
rEolct.

The three advantages of this notation are the flexibility that one notation can follow
the characteristics of all known formula notations as it is, and the ability to write
formulas in the most concise way while being logically and clearly described.

(shn +(1 2 3) 456 sin (2 + 32 3) 2 (2 3) 2 * 3 sin 30)
(lpn (12 3)+ 456 (23 +23)x sin 2 (2 3) 2 3 % 30 sin)

((+ 123) 456 (SIN (x (+23)23))2(23) (+23) (SIN 30))

(1 +2+ 3456 sin((2 + 3)x 2 %3)2(23)2* 3 sin 30)

(+(123) 456 sin *(2 + 323)2(23)2 * 3 sin 30)
(LIST (+ 12 3) 456 (SIN (* (+ 2 3) 2 3)) 2 (LIST 2 3) (* 2 3) (SIN 30))
(6 456 -0.9880316 2 (2 3) 6 -0.9880316)
+(123) 456 sin *x(2 + 323)2(23)2* 3 sin 30
(+(123) 456 sin (2 +323)2(23(123))2 3 sin 30)
(list (+ 12 3) 456 (sin (x (+ 2 3) 2 3)) 2 "(2,3,0(1,203))u(*,203)(siny30))
[ 1+2+3, 4, 5, 6, sin((2+3)%2+3), 2, [2, 3, [1, 2, 311, 2+3, sin(30)]
[1+2+3,4,5,6,np.sin((2+3)%2%3),2,[2,3,[1,2,311,2%3,np.sin(30)]

['"+,'list 'singreducegmapy,'(1 2 3 4 5 6)]
[loop(for i from 1 to 100 sum i * i)]

(defmacro defuns (n X srest body) (cons
"defuny(consn,(cons (if (listpux)uxu(listx))ybody))))

[defuns (test x x + 1 sin ())]

(defmacro lam (x b &rest c) (let ((y (if (listp x) x (list x)))) ‘((lambda ,y ,b),ac)))

[Tam ((x y) progl( (sin x + y) (print x) (print y)) 2 3)]

[lam (x if(listp x "+papplyuxy”u2oxy™020)0' (12 3 4))]

=E 3. =Z=2184 gsimm.lisp
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(load "vector-arithmetic.lisp")
(in-package :va)
(load "shnvi.lisp")

(defconstant minute 60d0)
(defconstant hour [ minute * 60])
(defconstant day [ hour = 24])
(defconstant year [ day * 365.2422])
(defconstant Ov #(0.0d0 0.0d0 0.0d0))

(defstruct pobj m r v a)
(defstruct tpsy t psy)

(defparameter *p-data=

(list :Mercury (list :m 3.302d23 :ap 6.9817079d10 :e 0.20563069)
:Venus (list :m 4.8685d24 :ap 1.08941849d11 :e 0.00677323)
:Earth (list :m 5.9736d24 :ap 1.52097701d11 :e 0.016710219)
:Mars (list :m 6.4171d23 :ap 2.492d11 :e 0.094)
:Jupiter (list :m 1.8986d27 :ap 8.165208d11 :e 0.048775)
:Saturn (list :m 5.6846d26 :ap 1.503983449d12 :e 0.05415060)
:Uranus (list :m 8.6832d25 :ap 3.006389405d12 :e 0.04716771)
:Neptune (list :m 1.0243d26 :ap 4.536874325d12 :e 0.00858587)))

(defparameter =ts* 0d0)
(defvar df-r)
(defvar *seedx)

;(defun v.v (z) (reduce #'cl:+ (mapy'vector (lambda(x) (* x x)) z)))

;(defun v.v (z) (let ((a (aref z 0)) (b (aref z 1)) (c (aref z 2))) (+ (* a a)(x b
b)(* ¢ ¢))))

(defun v.v (z) (apply '+, (map,'list (lambda(x) (* x x)) z)))

(defun calc-e (ap ec)
[sqrt(*(1 - ec %G %Mo) / ap)l)

(defun 24pi3.. (ap ec)
[(6 pi %G %Mo) / *(ap %c ~ 2 1 - ec)])

(defun init-seed (name ec)
(let ((ra (getf (getf xp-data* name) :ap)))

(setq *seed*

(make-tpsy
:t 0do

:psy (list (make-pobj :m %Mo :r Ov :v Ov :a 0Ov)
(make-pobj :m 1 :r (vector ra 0d0 0d0) :v (vector 0d0 (calc-e
ra ec) 0d0) :a 0v))))))

(defun initparameters (dt name)
(setq *ts* dt
df-r [getf (getf (xp-data* name) :ap) " 21))

(defun next-d (idt)
(labels ((cp (x) (make-pobj :m (pobj-m x) :r (pobj-r x) :v (pobj-v x) :a 0v)))
(let* ((ndt (make-tpsy :t O :psy (mapcar #'cp,(tpsy-psyyidt))))
(i (car (tpsy-psy ndt))) (j (cadr (tpsy-psy ndt)))
(dr [pobj-r i .- pobj-r j1) (ag [dr v.v dr ./ * 1.5 .+« %G .* pobj-m i])
(br [v.v pobj-r cadr tpsy-psy ndt]) (nts [*ts* br / df-r = * 0.75]1))
(setf (tpsy-t ndt) (+ (tpsy-t idt) nts))
(setf (pobj-a j) [ag pobj-v j X* ag X* pobj-v j . 1.5 %c .+ ./ " 2.01)
(setf (pobj-r j) [pobj-r j pobj-v j .+ .* nts 0.5 .* pobj-a j nts .+ .= " 2])
(setf (pobj-v j) [pobj-v j pobj-a j .+ .* nts 1)
ndt)))
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(defun next-dn (idt)
(labels ((cp (x) (make-pobj :m (pobj-m x) :r (pobj-r x) :v (pobj-v x) :a 0v)))
(let* ((ndt (make-tpsy :t O :psy (mapcar #'cp,(tpsy-psyyidt))))

(i (car (tpsy-psy ndt))) (j (cadr (tpsy-psy ndt)))
(dr [pobj-r i .- pobj-r j1) (ag [dr v.v dr ./ * 1.5 .+« %G .* pobj-m i])
(br [v.v pobj-r cadr tpsy-psy ndt]) (nts [*tsx br / df-r = * 0.75]1))

(setf (tpsy-t ndt) (+ (tpsy-t idt) nts))

(setf (pobj-a j) ag)

(setf (pobj-r j) [pobj-r j pobj-v j .+ . nts 0.5 .* pobj-a j nts .+ .x " 2])

(setf (pobj-v j) [pobj-v j pobj-a j .+ .* nts 1)

ndt)))

(defun sim-wn (dtime sptime tstime planet ec outfile)
(initparameters dtime planet)
(init-seed planet ec)
(let (sdata (nxtt sptime) (xin xseedx))
(setq sdata
(loop while (< nxtt tstime)
do (loop for x = xin then (next-dn x)
while (< (tpsy-t x) nxtt) finally (setq xin x nxtt [nxtt + sptimel))
collect xin))
(push *seed* sdata)
(with-open-file
(stream outfile
direction :output ; opens for output
if-exists :supersede ;roverwrite ; replace existing file
if-does-not-exist :create)
(format stream "set_title \"\"~%")
(format stream "ploty'-'utitley''ulw 3 withylines~%")
(loop for i in sdata do
(let ((x (pobj-r (cadr (tpsy-psy i)))))
(format stream "~A, ~A~%" (aref x 0) (aref x 1))))
(close stream))))

(defun sim-w (dtime sptime tstime planet ec outfile)
(initparameters dtime planet)
(init-seed planet ec)
(let (sdata (nxtt sptime) (xin xseed+*))
(setq sdata
(loop while (< nxtt tstime)
do (loop for x = xin then (next-d x)
while (< (tpsy-t x) nxtt) finally (setq xin x nxtt [nxtt + sptimel))
collect xin))
(push *seed* sdata)
(with-open-file
(stream outfile
direction :output ; opens for output
if-exists :supersede ;roverwrite ; replace existing file
if-does-not-exist :create)
(format stream "set_ title \"\"~%")
(format stream "ploty'-'utitley''ulw 3 withylines~%")
(loop for i in sdata do
(let ((x (pobj-r (cadr (tpsy-psy i)))))
(format stream "~A, ~A~%" (aref x 0) (aref x 1))))
(close stream))))

(defun sim-th (dtime el planet ec)
(initparameters dtime planet)
(init-seed planet ec)
(setq el [el * getf(getf(+p-data* planet) :ap)l)
(let (sdata rdata)
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(setq sdata
(loop for x = xseedx then (next-d x)
while (< el
(let ((rx (aref (pobj-r (cadr (tpsy-psy x))) 0))
(ry (aref (pobj-r (cadr (tpsy-psy x))) 1)))
[sqrt +(rx *~ 2 ry ~ 2)1))
finally (return x)))
(setq sdata
(loop for x = sdata then (next-d x)
while (> el
(let ((rx (aref (pobj-r (cadr (tpsy-psy x))) 0))
(ry (aref (pobj-r (cadr (tpsy-psy x))) 1)))
[sqrt +(rx * 2 ry ~ 2)1))
finally (return x)))
(setq rdata
(loop for x = sdata then (next-d x)
while (< el
(let ((rx (aref (pobj-r (cadr (tpsy-psy x))) 0))
(ry (aref (pobj-r (cadr (tpsy-psy x))) 1)))
[sqrt +(rx ~ 2 ry ~ 2)1))
collect (pobj-r (cadr (tpsy-psy x)))))
(setq rdata (reduce #'.+_rdata))
(format T "24pi.. is ~d~%" (24pi3.. (getf (getf xp-data* planet) :ap) ec))
(format T "simul_result is ~d~%~%" [atan(aref(rdata 1) / aref(rdata 0))])))
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