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Abstract

I reported the establishment of LA —— 0. Proposition3: | made clear that there was the lower
axV dxV dxV oxV axV

limit to a dimensional number from establishment of axvaxalvt% = 0. Proposition4: | clarified that only one

dimension with a characteristic unlike other dimensions existed from establishment of ot 0. 1 got

dxV oxV dxV oxV
Proposition5 using a result of Proposition3, Proposition4. | was reporting establishment of M o« m:

3
%= M, m expresses Mass as a hypothesis, but got proof of the establishment of M =m using
Proposition5.

Keywords: tensor, covariant derivative
1. Introduction

3xh a3xh

| already reported the establishment of I = M. (Ichidayama, 2021. Property of ---) | rewrite FREsr

ot <t g Il the ind ing up in — 2
T awaw = amnawian, Because all the index coming up in ZoTt

using Definision2, Definision3 and get

3xH 3xH
AxVoxVaxY  dxMaxh dxy

is dummy index, is scalar in tensor satisfying Binary Law. Scalar M of the right side of

a3xM . . 3xh . . oM
o M is expressing that o 18 scalar. By the way, | reported the establishment of po

94xM . oxH 92xM 3xH
A o = 0. (Ichidayama, 2021. Property of ) poevill sl Ubermeresen

=0 isn't decided

9%xh

mathematically each here, but only "

= 0 is established mathematically. Proposition3: | made clear

- . . . 4xh .
that there was the lower limit to a dimensional number from establishment of ——2* = 0, Proposition4: |
dxV dxV dxV oxV

clarified that only one dimension with a characteristic unlike other dimensions existed from establishment of

0%xh .. . . - . .
o o 0. | got Proposition5 using a result of Proposition3,Proposition4. | was reporting establishment

3
of M « m : % = M, m expresses Mass as a hypothesis (Ichidayama, 2021. About a Solution of ---),
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but got proof of the establishment of M = m using Proposition5.
2. Definition

Definition1. x" # x*,xV # x¥,x" = x¥,x¥ = x* is established. (Ichidayama, 2017)
I named x* # x*, xV # x¥,x* = x,x¥ = x* "Binary Law". (Ichidayama, 2017)
Definition2. If x# # x*, xV # xV,x"* = x¥,x¥ = x* is established, x"* = x, is established. (Ichidayama, 2017)

Definition3. If x # x*,xV # xV,x* = x",x" = x* is established, x, = —x, is established. (Ichidayama,
2017)

Definition4. dy = f'(x)dx is established from derived function Z—z = f'(x) of function y = f(x).

Definition5. If x" # x*, xV # xV,x* = x",x¥ = x* is established, — = 0 is established. “M” expresses

a3xh
oxV axV oxV

= M.(Ichidayama, 2021. Property of ---)

Definitions. F* = m %~

is components of the external force

2,1
Vector. % is components of the acceleration Vector. “m” is Mass.(Kittel, Knight, Ruderman, 1982)

3. About a Dimensional Number in Tensor Satisfying Binary Law

Propositionl. When %:0 is established, dy =0 is established. When :z—dyx=0 and %;eo are established,

dy =Zdx is established When dxddxy =0 and d‘” #0 are established, <=2 2y “dx is established. When

@ _ o and + 0 are established, =29 4 is established. y=f(x) is establlshed here.
dxdxdxdx dxdx d d dxdx
Proof. When d’% =0 and — qt 0 are established, | get
dy _
= C, #0 @

2
from ‘Zc—dyx =0 and Z—z # 0. y = f(x) is established here. C, expresses that it is a constant value for x. |

rewrite (1) in consideration of Definision4 and get

W
dy = ™ dx. 2
When i = =0 and i 0 are established, | get
dZ
T =G #0 3)
from d:;xyd =0 and ¢ 0. I rewrite (3) in consideration of Definision4 and get
2
W _ 4V o 4)
dx dxdx

d4y
When ———— =0 and
dxdxdxdx dxdx d

# 0 are established, | get
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a3y

dxdxdx = Cx * 0 (5)
d*y d3y . . . . L
from ————— =10 and # 0. | rewrite (5) in consideration of Definision4 and get
dxdxdxdx dxdxdx
a? a3
Y = 2 _gx. (6)
dxdx dxdxdx
When % = 0 is established, | get
dy =0 (M
from (2) in consideration of % =0.
. — — — — . . axM . .
Proposition2. If x# # x*,xV # x",x* = x",x" = x" is established, When 63‘7 =0 is established, dx" =0
. . 92xH oxH . oxH v o .
is established. When =0 and — # 0 are established, dx" =-—0dx"Y is established. When
axV axV axV axV
93xH _ 9%xh . ox® 92xM v i . 9% xH _
varaw = 0 and === # 0 are established, —— = —<=—0x" is established. When ————--—-—=0 and
_Ox 0 are established, 22— = 2% __5.v s established
axV axV axV " 9xVaxV  axVoxVaxY '
Proof. If xF = x",xv = x¥,x% = x",x” = x* is established,
oM 0%xM
axV  axVaxVaxVaxV 0 (8)
is established from Definision5. | get
93xM
axVaxvaxy Cxv ©)

from (8). C,v expresses that it is a constant value for xV. I decide establishment of

a3xh
dxV oxV axV

=Cp #0 (10)

for (9) here. When (8) and (10) are established, | rewrite (10) in consideration of Proposition1 and get

2 3
9%xt 93xM v

axvox¥  oxVox¥ox’ (11)
Similarly, I decide establishment of
g = G =0 (12)
for (10). | get
I Cl2] (13)
axVoxV

from (12). | decide establishment of
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92%xH

dxV oxV

=Cp[2] #0 (14)

for (13) here. When (12) and (14) are established, I rewrite (14) in consideration of Proposition1 and get

axt  9%xM
9xV  9xVoxV ’ (15)
Similarly, | decide establishment of
0% x4
axvVoxy va[Z] =0 (16)
for (14). 1 get
axH
— = Cw[3] 7)
from (16). | decide establishment of
axH
S =C[3]%0 (18)
for (17) here. When (16) and (18) are established, | rewrite (18) in consideration of Proposition1 and get
__ oxM
dx¥ = ﬁax". (19)
Similarly, | decide establishment of
2 3] =0 (20)
axv xV -
for (18). When (20) is established,
dx" =0 (21)
is established in consideration of Propositionl. Furthermore, | get
95xM 3%xM
dxVoxVaxVoax¥  ’ oxVoxVax¥oxVoxY 0, (22)
from (8). B it isn' ible with ——2%" 0 and (8) wh P _0 and
rom (8). Because it isn't compatible wit oo £ 0 an (8) when ——————=0 an

dxV dxV dxV dxV axV

*xaM . . . . . . o .

o 0 are established, | get the conclusion that in this case can't exist. Because it isn't compatible
. 5,1 6.1 5,1 )

with ——2% =0 and (22) when g =0 and —2% 20 are established,

dxV dxV dxV dxV axV dxV dxV dxV dxV dxV axV dxV dxV dxV axV axV

I get the conclusion that in this case can't exist. Similarly, I get the conclusion that can't exist when

3%xM 95xH . .. daxH .

oo oo = 0 and o= me s # 0, are established each. Condition —— =0 isnt
. . - 2xh W . .

established with condition mfvzxv:o,%io here. Thus, equation (21) and equation (19) must be

independent relations. By a similar reason, equation (21),(19),(15),(11) must be independent relations each other.
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Proposition3. dim.number > 4 is established for a dimensional number in the tensor satisfying Binary Law.

Proof. When p=v is established, (21),(19),(15),(11) becomes (23),(24),(25),(26). When %ﬁ =0 is
established,
ax"* =0 (23)
is established. When 5}‘3?;; =0 and Z’;—E # 0 are established,
ox" = %Eax“ (24)
is established. When (w'?;x% =0 and aji—’:;l # 0 are established,
o = s 0 @5)
is established. When Maf:% =0 and axf;% # 0 are established,
ajiziu - axua;;uuaxu dx* (26)

is established. All the index coming up in Zi—t here is dummy index. On the other hand, all the index coming up

a%xM a3xM
AxM axH’ dxM dxH dxH

isn't dummy index. (23),(24) is expressed as p =1 like

dx' =0, (27)
dxt = 2 axt (28)

if 1 suppose that there can be the number of the dimensions only in one. It is a problem in (28) being
subordination to (27). (23),(24) isexpressed as p=1,u = 2 like

dx! = 0, (29)
dx? = 5 dx? (30)

if | suppose that there can be the number of the dimensions in two. (29) is independence to (30). Thus, this
problem can dissolve if | assume a dimensional number 2. Similarly, (23),(24),(25),(26) is expressed as
pn=1Lp=2,p=3,nu=4 like

dx' =0, (31)

dx? = 2 dx?, (32)
d 3 d2 3

d_; = dx3;cx3 X3, (33)

2,4 3,4
dex — d’x 4
dx*dx*  dx*dx*dx*

(34)
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If | suppose that there can be the number of the dimensions in four. When a dimensional number is less than four,
a problem occurs here. On the other hand, the problem doesn't occur when dimensional numbers are more than
four. Therefore, dim.number = 4 is established for the dimensional number. In addition, at least four are
necessary for the dimensional number so that (23), (24), (25), (26) is expressed independently each.

4. About a Dimension With a Specific Property in Tensor Satisfying Binary Law
Proposition4. If x" # x*,xV # xV,x" = x¥,x¥ = x"is established, Components of x"(x! x2 x3x%) is
expressed in (x1,t,x3,x%).

Proof. If a dimensional number is 2, | get

axt axt dx? dx?

awm? o loarloa#l (35)
oxH
from pyv | get
axH
S #1 (36)

from (35). When p = v is established, (36) becomes

o 041, @37)

axV oxH

I rewrite (24) in consideration of (37) and get
oxt = 25 9t = 9rt. (38)

(23),(38),(25),(26) isexpressedas p=1,u=2,u=3,u =4 like

dx! =0, (39)

dx? = dt?, (40)
dx3 d?x3

dx3 - dx3dx3 x3’ (41)

2,4 3,4
d“x d°x 4

dxtdx* ~ dx*dx*dx*

(42)

If | suppose that there can be the number of the dimensions in four. It is only (24) that | can express it as (38)
here. Therefore, ¢? is scalar because t',t3,¢* doesn't exist from (39),(40),(41),(42). In other words, | rewrite
(40) and get

x? =t. (43)
Components of x*(x%,x?,x3,x*) isexpressed in (x',t,x3x*) by consideration of (43).
CL . _— Towri e vV v T . axM . . . dx¥ 0%xM
Proposition5. If x* = x", xV # xV,x* = x¥,xvV = x" is established, — is interchangeable with —,
axk dt = oxHoxH
- . d?xH
is interchangeable with .
dtdt
Proof. | get
1 _0xtg g Oxto n  Oxtg g oxt oy 2 _0x% o g 0xP oy 0xP g g 0xP o oy
dx e dxt + pw dx? + pwe dx3 + P dx*, O0x P axt + P dx? + P 0x3 + P dx*,
ax3 . ax3 . 6x3 . 6x3 N ax4 N ax4 . ax4 . ax4 .
3 = 1 —_— 2 —_— 3 —_— 4 4 == 1 — 2 e 3 —_— 4
0x” = 0x* + = 0x% + = 0x% + = 0x*, 0x* = 7 0x* + = 0x? + = 0x° + —0x (44)
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from (19) if I assume a dimensional number four. | get

axt axt ox? ox?
dxt 6 14 axz —0x3 + = 0x*, ox?*= 6 14 sz = 9x3 4+ = o0x*
6 ax2 + ax3 + ax* ! 0 x2 + ox3 + ox4 !
ax3 ax3 ax3 9x3 ax* ax* ax*
3 _ 1 2 3 1 2 3 4
0x” = - 0x" +-—0x" +-—0x” +—— ox*, ox* = 22 xt + 520" + o5 0x” + - 0x (45)

as u=v for (44). 1 get

2
dx! —dxl{t—o}+—dt dx? _itdtzdt,

3 _ dx? 304 — 4 _ dx* dry _
dx® = ?dt +dx {t = 0}, dx* = ?dt +dx {t = O} (46)
. . . oxt ax?t dx? ax? ax? ax3 ax3 ax* ax*
from (45) in consideration of (43), E = 0,@ = O'E = 0,@ = 0,@ = 0,@ = 0,@ = O’ﬁ = O'ﬁ =0.

I rewrite (46) as x'{t = 0} = C,, x3{t = 0} = C,, x*{t = 0} = C, and get

dx? _dx! dx? _ dx? _

dt dt’' dt dt

dx3 _ dx® dx* _ dx* (47)
dt ~ dt' dt  dt’

C, expresses that it is a constant value for t. | get

dx"  dx"

Tat  at (48)
from (47). | rewrite (45) and get

ox" _ oxM

axk  oxh (“49)

Because | got (48) from (49), | get the conclusion that can replace Z’;—E with ddi:. Similarly, | get

axt a%x1

ox _ 1 2 3 4

pye axvaxlax +ava26x + Bx +ava4ax

axz aZxZ . aZXZ . 2

— = —dx1 —0x2 _9x3 dx*,

axV  9xVox! + dxVox? + axVox3 + AxVoxt

ox3 92x3

— = dxt dx2 6x3 dx*,

axV  9xVoxl +6 vox2 + AxVox3 +6 Voxt

ax4 aZx4 . aZx4 .

— = —dx1 + —0x2 + —9x3 + ax* 50

axV dxV ax1 dxV 0x2 axV ax3 axV ax* ( )
from (15) if I assume a dimensional number four. | get

ax?t 92x1 1 92%x1 2 82x1 3 82x1 4

axt ~ dxHoxl Ox” + dxHax? 0x” + dxHax3 0x” + dxHax* 0x”,

ax? _ 9%x? 1 92x? 2 92?2 3 92?2 4

— = dx dx dx x
axk  9axHox? + dxHox? + dxHox3 + dxHox* !
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ax3 9%x3 9%x3 9%x3 9%x3
— = 0x?t 0x? + 0x3 + 0x*4,
axH  9xHaxt dxHax? dxHax3 dxHax*

ax* _ 9%x* 1 9%2x* 2 82x* 3 9%x* 4
axM "~ axMaxl ox” + dxM 9x2 ox” + axH ax3 0x” + dxM ox* (51)
as pu=v for (50). I get
6x1 _ ale 1 ale 2 3 4
9xZ  ax2axl ox + 9x20x2 0x” + 0x20x3 0x” + 0x20x* 0x”,
dx? _ 9%x? 1 9%x 4
Py —ax26x18x +3s Zaxzax + Za 36x + Za 46x ,
ax3 _ 9%x3 1 92x3 2 4
ax2 ~ 9x2axt 0x” + 9x29x2 0x" + ax Bx + Za 46x ’
ax* _ 0%x* 1 0%x 4
axz_axzaxlax +626x26x +62636x +62646x (52)
axH axt
— ﬁ —
ST, for (51). | get
axt _ { ax? _dx? _
dt_ dtdt’dt_dt_’
d
= (53)
dt dtdt t dtdt
9%xt 9%x? 9%x? 9%x? 9% x3
from (52) in consideration of (43), — 26x3 =055 055055 =0,55=0,—25=0,
0%x3 a%x* 0%x* . dxt dx3
oot = Vigzgns = Ogags = 0. | rewrite (53) as ?{t =0} = Ct,?{t =0} = Ct, {t =0}=(; and
get
da?xt  d?x' a?x*  d®x?
dtdt ~ dtdt’ dedt  dedt
d?x3  d?x® d?x*  d%x*
dtdt  dtdt ' dtdt  dedt’ (54)
| get
d?x* d?xH
dtdt  dtdt (55)
from (54). | rewrite (51) and get
a%xh 0% xh
AxHaxk — axMaxt (56)
B I got (55) from (56), I get the conclusion that lace 2% with L2
ecause | got (55) from (56), | get the conclusion that can replace Soigm with —.
5. A Connection With Newton's Second Law of ——— = M in Tensor Satisfying Binary Law

0xVoxVoxY

Proposition6. If x* # x*, xV # xV,x* = x¥,x¥ = x* is established, M = m is established.

40



http://apr.ccsenet.org Applied Physics Research

\ol. 14, No. 1; 2022

3xH
dxV axV ox¥

“M” expresses = M. “m” expresses Mass.

Proof. | get
P = d?xH
dtdt
as m = 1 for Definision6. | express Definision6 as
’ d2xH
W=
F m dtdt
to distinguish Definision6 from (57). | get
FY = mF"®

from (57),(58). | rewrite (57) in consideration of Proposition5 and get

no_ 9%xH
Fap = axM axh’
| assume establishment of
92xH M
o = b (false)
here. I get
9%xM n
pRTPT Foo  (false)

as pu=v for (61). 1 get
Fy, = FEh  (false)
from (60),(62). Because (63) isn't established,

Bzx" _ u
axVaxV - fwy
is established. I get
a3xH
axVoxVaxy M,
o _
axv

from Definision5. I rewrite (65) in consideration of (66) and get

2,1
oo = M
| get
EL, = MxY
from (64),(67). | get
Fp =x"
as M =1 for (68). | express (68) as
F¥,, = Mx"
to distinguish (68) from (69). | get
F = ME,,
from (69),(70). | get
' 2,1
R = Mo

from (64),(71). | get
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(58)

(59)

(60)

(61)

(62)

(63)

(64)

(65)
(66)

(67)

(68)

(69)

(70)

(71)
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pwe o 92xH
Fuu - Max“ oxH (73)
as uw=v for (72). | rewrite (73) in consideration of Proposition5 and get
r_ d2xh
FY = o (74)
I assume establishment of
M=m (false) (75)
here. | get
T i (false) (76)

dtdt

from (74),(75). Because (76) isn't established from (58),
M=m (77)

3xM
dxV axV oxV

is established. Thus, I get the conclusion that =M can regard as mass of the matter.

6. Discussion
About Proposition3
In the tensor satisfying Binary Law, the world where the upper limit of the number of the dimensions is 1,2,3

can't exist from Proposition3. On the other hand, in the tensor satisfying Binary Law, the world where the upper
limit of the number of the dimensions is 4,5,6,--- can exist from Proposition3.

About Proposition6

3xM
dxV axV oxV

Therefore, the matter gives the space-time characteristic change that there is it.

33
daxV axV oxV

| get

=m from (65), (77). The mass m decides a space-time characteristic from

=m.
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