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Abstract

I have already reported “Property of Tensor Satisfying Binary Law”. This ar-
ticle is the article that I revise the contents of “Property of Tensor Satisfying
Binary Law”, and increase the report about new characteristics. We may ar-
rive at the deeper understanding in this about “Property of Tensor Satisfying
Binary Law”.
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1. Introduction

I have already reported “Property of Tensor Satisfying Binary Law” [1]. This ar-
ticle is the article that I revise the contents of “Property of Tensor Satisfying Bi-
nary Law”, and increase the report about new characteristics. I show below it
about the proposition supporting each for shifts from “Property of Tensor Satis-
fying Binary Law” to “[Property of Tensor Satisfying Binary Law 2]”.
Proposition 1 = [Proposition 2], Proposition 3 — [Proposition 6], Proposi-

tion 4 = [Proposition 7, Proposition 15], Proposition 5 — [Proposition 3].

2. Definition

v

Definition 1 x*=#x*, x"=x", x*=x", x'=x", {

H u v v
X, =X, X, :xﬂ} is established [2]. I named x* =x*, x"=x", x"=x",
_v_ " - _ __ __ «p: »
x"=x", {xﬂixﬂ,xvixv, ﬂ—xv,xv—xﬂ} Binary Law” [2].
{x# #E XX, E XX, =X,,X, = xﬂ} expresses a covariant form of Binary Law.

Definition 2 If X % x”,x_" #x",x" = xv,x_" =x" is established, x, =x* is
established [2].

Definition 3 If X % x”,x_" #x" ,F =x" ,x_v =x" 1is established, x
established [2].
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Definition 4 If x* =x“ x" # xv,g = xv,x_v =x" is established, x,6 =-x
is established [2].

Definition 5 If x* # x* ,x_v # xv,x_“ =x" ,x_v =x" is established, x" =-x*
is established [2].

u

Definition 6 If all coordinate systems x*,x",x7,x*,--- satisfy x*=x*,
x#x", x*=x", x"=x", all coordinate systems x*,x",x°,x*,--- shifts to
only two of x*,x" [2].

Definition7 g4 =1, g'=0:(u#v) is establishment [3].

03 x* O x*

Definition 8 —————=M is established for ———.

ox"ox" ox Oox"ox" ox”
om
Definition9 m,, = P 0 is established. “m” expresses Mass.
X
o’ x*

Hypothesis 1 mocM, m=eM is established. “A” expresses ————=M,

ox"ox" ox”

«

€ ” expresses Proportional constant, and “n1” expresses Mass.
Definition 10 The first-order covariant derivative of the covariant vector sa-

ox ox 0 0
tisfied x,, = —4—x 7 =—*~ —xTl “ g’f + e _ B [4].
oY oY o ox” 2 oY ox* oxf

Definition 11 The first-order covariant derivative of the contravariant vector

“ u
satisfied x! = Ox +x T x +xrlg”’ (Ggr( + e _ 6gwj (4].

ox” v o 2 ox¥  ox"T oOx°
Definition 12 The second-order covariant derivative of the contravariant

vector satisfied

"
xh o=—2+4x! T4 —x*T"

Wio axo- v

v 12 v
SN OSSR T s |
ox? | ox¥ ox” ox'

2. .u
:a—x+ a xflgfﬂ(agrf _,’_agvs _agrvj
ox"ox®  ox° 2 ox"  oxt  ox°

+6x’l éﬂ(ag_l(_‘_agm_agwj

o 2% o ar o
+leg51 8gre +6gve _agrv lgfﬂ ag_te_'_agoe _6g10'
2 ox"  oxt  ox° )2 ox°  ox'  ox°
)
_ ax 1 €l agve + ago’e _ agvo‘ [4]
ox' 2 ox°  ox"  ox°
_xT lgF# ag‘re +%_% l €l ag\/f + agO'F _ agvo' .
2 ox'  ox" ox )2 ox®  ox"  ox°

Definition 13 The third-order covariant derivative of the contravariant vector
satisfied

"
" _ Wio K uo_ K U K
‘)C;V;U;ﬁL - axl +x;v;c7r1d x:zc;crrvﬂ x;v;xrnﬂ.

u ' u
=% 0 (o +xT" |+ ai-l—xrl—"w r“ - ai”’r;; r
ox* | ox? | ox” ox” ox'
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(o}

54

X

ox° | ox* ™

ox* | ox”
o’ x" 0’
= +
ox ox“oxt ox7ox” [

o [ox'1 og
+— o4 1€
o | 28 (Gx"

D BRI i +xT5 |+ ai+x’r’w re - Ox +xT5 | LT
ox” ox" Oox'

X

u ' u
_{ O [ orw |y %HT;)F,’;—(?—,H’FZ]FL}FL
X

u ‘ u
_J O [ +xT" |+ Ox +xT T4 — 6L+xfr;§ roirs
ox” ox'
oL g 8. 08, 08
2 oY oxt oxf

+ 8g oc __ ag‘lo‘ ]
ox'  ox°

i xrl 4 6g75
ox* Zg ox”

L 08, Gg., jl g ( 0, , 02 0. D

oxt  oxt )2 ox°  ox'  oxf

_i ax” 1 €l (agve
ox* | ax' 2 ox’

0 T 1 eu agr(
| X —g#| B
o [x 28 (ax'

08, 08, )
ox"  oxf

08 _08u |1 [ 08 080 081
ox"  ox° )2 ox®  ox"  oxf

+

08, _ 08, J
ox*  ox

ox" 2 ox°  ox'

+Xx

" 8gve _ agrv jjlgéﬂ (ag)(e + aglle _ 6gtd j

ox"  ox°))2 oxt ot

. o'l . (%Jragm 08, jl w(@g,« +6g15 _ag,dj

oxt )2 ot ot

0 0
T l gEl gTE + gVE
2 ox"  ox'

X —

ox< )2 ox® ox'  oxf

oz, ji g ( ., 2, 08, J

2 oxt o ox*

Ly [Ggﬁ 02, 2 )
ox‘

_%l Ez(agw+ago-(_agva]lgé,u(ag7« +aglr_agldj

ox' 2 ox®  ox¥

1 0 0
_ xT _gfl( ng +ﬁ
2 ox'  ox’

x=8

oxt )2 ot ot o

ox‘ )2

_%jl f,(agwﬁgm_@gmj

ox°  ox"  ox¢

2

ot ot

ox*ox°® Eg ot o o

1 Eﬂ(agxf+aglf_agklj_ azxﬂ 1 Ek[agve +6gle _agvlJ

_ 0 xr lgey agre+
ox° 2 ox”*

ox< 2 ox°  ox'

agrce _ agn( )J 1 ge/( (agve + ag/ie _ agvij

ox’  Ox° 2 ot o o

axl 1 €U (%_}_agaf _Bgto’ Jl Ek(agVF +agﬂ.f _agvﬂ.j

ox )2 ot o

_ xT lgfl ag’TE + agK(
2 ox*  ox'

X —

ox )2

_ ﬁgn{ jlgsy (ag_,g_i_ 6go—e _ agIUJ

ox°  ox' oxf

2

1 €K (agve + agle _ agvl j
ot o axf
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u
+8ng”(agke +ago'5 _aglco jl Fk(ag\; +agﬂe _agv/lj
ox' 2 ox®  ox*  oxt )2 ox ox"  ox°

_,’_xflg(/l(ag‘re _,’_%_%jl (l(agk? _,’_ago'f_aglm')

2 ox'  oxt oxt )2 ox?  ox" Ox°
1 ek[agve_,’_agle_agvij_ 62)&'# 1 fk(ago-e_,’_agle_agaij

X J—
2 ot XY oxf ox"ox* 2 ot ox° oxf

0, 0, 0, 0 0 0.
_ 6 XT lgey gre + gve _ grv lgek go; + gﬂe _ go‘/l
ox* 2 ox"  oxt oxt))2 ox ox®  ox

_ ox' l eu (%4_ ag;cr _ agu{ jl €K (ago-e + agle _ ag()'/?. j

ox" 2 ox*  ox' oxt )2 ot x° ox
flge,(agn 08 %\ (08, 08 O
2 ox"  ox"  oxt )2 ox*  ox'  oxf
Xlgﬂc ago; + agls _ agcﬂp
2 ox ox°  ox*
+%l €t agve + aglcf _agvx l Ek(agce + agie _ aga)~
ox' 2 ox*  ox" oxt )2 ot x°
Tlgw 08c , 08 _08u\1 of 08 08 08
2 ox'  ox" oxf )2 ox* ox" oxf
Xlgsk (ago-e + agﬂ.f _ ago'/l J

- X

+X

2 ot ox® oxf
Definition 14 When the next conversion equation is established, xj is
ox* ox"
v xV
ox" ox*
Definition 15 When the next conversion equation is established, x* is con-
ox"
= » X
Ox
Definition 16 When the next conversion equation is established, x, is cova-

. ox”
riant components of a tensor of the first rank [4]. x, = va
X
Definition 17 When the next conversion equation is established, x
ox" ox"
=2 o aaX
ox° Ox
Definition 18 When the next conversion equation is established, x,, is co-
o7 ot
“ ot ox”

Definition 19 When the next conversion equation is established, x/' is

v
A
ox" ox" .
X,
ox° ox”

Definition 20 When the next conversion equation is established, x/  is

components of a tensor of rank zero. x} =

travariant components of a tensor of the first rank [4]. x*

uv

is

contravariant components of a tensor of the second rank [4]. x**

variant components of a tensor of the second rank [4]. x X,

components of the mixed tensor of the second rank [4]. x/ =

components of the mixed tensor of the third rank of the second rank covariant

, , ox" Ox' ox*
in the first rank contravariant [4]. x/ =———x
ox” Ox" Ox

Definition 21 When the next conversion equation is established, x/

voi

is
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components of the mixed tensor of the fourth rank of the third rank covariant in
oxt ox“ ox® ox?
the first rank contravariant. x/, =————x,
Ox' Ox" ox” ox
3. About Covariant Derivative for the Scalar in Tensor
Satisfying Binary Law

Proposition 1 When all coordinate systems satisfy Binary Law,

3 1
M, = 6& =0 is established for 6—x =
Y ax” Ox"ox" ox”
Proof: I get
m, =M _ (1)
> axV

as e=1 for Definition 9, Hypothesis 1.

-End Proof-
2
Proposition 2 When all coordinate systems satisfy Binary Law, 3 Va”v =0
X" Ox
is established.
Proof: I get
°x
£=0 (2)
Ox" ox"
from (1), (77).
-End Proof-
Proposition 3 When all coordinate systems satisfy Binary Law,
o*x"
———— =0 is established.
Ox" ox" ox" ox”
Proof: I get
ot x*
AT AT Ay 3)
Ox"0Ox"0x" 0x

from (1), Definition 8.
-End Proof-

4. About Covariant Derivative for the Vector in Tensor
Satisfying Binary Law

ax” s :&c_ﬂ_x l 8gvy
o' * ox "2\ ox*

]

Proposition 4 x,, = j is established in tensor

satisfying Binary Law.
Proof: If all coordinate systems satisfy Binary Law, I get
ax# 1 vV [ag#" + agvv _ ag#" J

X, X
ot "2

ox"  ox"  ox'
) @)
_ ax# s l agv
ox” V2| ox*
from Definition 10. (4) must rewrite it in
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ox 1( og?
L=ty | B 5
Ty = ey 2(@;&’} ©)

by (4) being a tensor equation. The dummy index has an invariable property for
consideration of Binary Law. In other words, the index which was dummy index
in Definition 10 is dummy index in (5). I get the conclusion that (5) doesn’t sa-
tisfy Binary Law from Definition 6. I get the conclusion that Definition 10 isn’t
an equation of the tensor satisfying Binary Law because (5) doesn’t satisfy Binary
Law.

I rewrite one existing index v in each term of (5) in index x using Defini-

x;fzzai_xal agﬁ;t ’
) 2\ ox*

L, Ox 1( og™
M H
-2 i Z) ®

"

tion 2 and get

I rewrite one existing index v in each term of (5) in index u using Defini-

tion 4 and get

ox 1{ og?
X, , =——tx, —| —=|. 7
o oxt 7 2[6)6#} @)
I get
B 6xﬂ
X = _ax_” (8)

in consideration of Definition 7 for (7). Because the second term of the right side

of (8) doesn’t exist,

ox
£ 9

KXy = o

can rewrite (8) using Definition 4. In addition, x

wy

can’t rewrite x;f’ of (6)
using Definition 2 because the second term of the right side exists in (6).
-End Proof-

"

ox
Proposition 5 x}, = is established in tensor satisfying Binary Law.

Proof: If all coordinate systems satisfy Binary Law, I get

ol m[aé;ﬁgw_agwj

Xt = +x"—g
Toox” 2 ox¥  ox"  ox¥

ox” ox”

u u
_ o +XV%(6gV] (11)

u T
_ O +xV%[agv J (10)

ox” ox”

from Definition 11. (10), (11) must rewrite it in
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u u
X = Ox —i—x"l ag—" (12)
oo 2\ ox¥
u u
AR -1 (13)
ox” 2\ ox°

by (10), (11) being a tensor equation.

The dummy index has an invariable property for consideration of Binary Law.
In other words, the index which was dummy index in Definition 11 is dummy
index in (12), (13). I get the conclusion that (12), (13) doesn’t satisfy Binary Law
from Definition 6. I get the conclusion that Definition 11 isn’t an equation of the
tensor satisfying Binary Law because (12), (13) doesn’t satisfy Binary Law.

I rewrite one existing index v in each term of (12), (13) in index x using
Definition 4 and get

_xﬂ — a‘xﬂ xo’l(aggj

W e T o ot
(14)
_ox” —x"l g,
ox” 20 axe |
I get
ox”
- IL Z—ax—” (15)

in consideration of Definition 7 for (14). Because the second term of the right
side of (15) doesn’t exist,
ox*

x4 = 16
Yox” (16)

can rewrite (15) using Definition 4. I rewrite one existing index v in each term

of (12), (13) inindex x using Definition 2 and get

XA :%Hal 6géf
ox, 2| ox,

ox*  ,1(og™
= 4+x° = )
ox 2\ ox°

M

-End Proof-
2 u

Ox" ox”
Proof: If all coordinate systems satisfy Binary Law, I get

2 u -
dh, =t S| e B
ox"ox"  oOx 2 ox Ox ox

LY | 08 08, 08,
ox” 2 ox"  ox"  ox

Proposition 6 x/., = is established in tensor satisfying Binary Law.
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o1 o [6gw L8, 08, J% g (6gw L8 6gWJ

+x
2 ox" ox"  ox¥ ox" ox" oY
a1, og,, L8, 08,
ax ox’  ox"  ox”
% lgV,u agvv +6gvv _agvv lgvv agvv +6gvv _agvl/
2 ox”  ox"  ox¥ )2 o’ ox"  ox”

ox o ,1fog" 6x" 1 agAf
=———+ X = +
ox"ox¥  ox” 2| ox” ox"

—~ N - (17)
Ll 98 |1 dg) 6x*‘1 agv 8gv
21 ox” 2| ox” ox”
o*x* 0 6gv 6x 1 6gﬁ’
= + x"
ox'ox"  ox" ox” ox”
(18)
Lo L[ |1 %8 8x 1 agv 6gv Ggi
2\ ox¥ )2 ox” ox”
from Definition 12. (17), (18) must rewrite it in
u o’x* o[ ,1(ogk 6x 1 8g
xh = + x7—
oox"ox” ox” 2\ ox” ox"
(19)
- 1(0gg \1(0gs 6x" 1 agv aga 5g5’
20 ox¥ )2\ ox" ox”
2. n
:6x +6 xgl@i +6xl@gv
ox"ox"  ox" 2\ ox° ox’ 2\ ox°
(20)

o1(0g) |1[0g) | " 1(0g) | 1[0 |1(%
20 ox? )2\ ox° ox° 2\ ox¥ 20 ox® 2\ ox”

by (17), (18) being a tensor equation. The dummy index has an invariable prop-
erty for consideration of Binary Law. In other words, the index which was
dummy index in Definition 12 is dummy index in (19), (20). I get the conclusion
that (19), (20) doesn’t satisfy Binary Law from Definition 6. I get the conclusion
that Definition 12 isn’t an equation of the tensor satisfying Binary Law because
(19), (20) doesn’t satisfy Binary Law.

I rewrite two existing index v in each term of (19), (20) in index x using
Definition 4 and get

o o x" +i x"l og” +6x 1( og”
A oxFoxt oxt ox* ax* 2\ ax”
o'l % l ago' ax#l ag# ag#
20 ox* )2\ ox* ox”
_ o 0|, ag,, 1 08y
ox“ox*  ox* A0 ox°
x 1( 9g, |1 g, ax” 10, | 6’&,
2 ox°® 2 ox° 8x ox" ox*

1)
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I get

2 1
u _ Ox

] e

in consideration of Definition 7 for (21). Because the second term of the right
side of (22) doesn’t exist,
o x*

= o 2

can rewrite (22) using Definition 4. I rewrite two existing index v in each term

of (19), (20) in index x using Definition 2 and get

2 u " o "
O 0 1[@} ﬁil{ag_o]
ox,0x, 0x, 2| ox, ox, 2\ ox,
Lo lf0gi )1 aer) o 1fog™) ., 1f0g)1[ g™
2 ox, )2\ ox, ) ox7 2| ox, 2(ox” )2\ ox,
2. .u M o i
_ox" 0] o1[0g™ ) ox" 1f0g™
ox,0x, 0x, 2( ox° ox, 2\ ox?

ey L[0T\ 1f0™ ) Ox" 11 0g™ | o1 0g; |1] 0™
2 ax” J2 ax” ) ax? 2| aox, 2\ ox” )2 ox, )

o

-End Proof-

o x"
Proposition 7 x% =

v T ooy is established in tensor satisfying Binary

Law.

Proof: If all coordinate systems satisfy Binary Law, I get

oo @ 1 (o8, ds, de.
VY oY oxtox” axtox” 2% ox"  ox"  ox'

L0 |08, 08, 08
ox" | ox" 2 ox"  ox" ox¥
2 0w Lo |08 08 B |L | 08w 08 08
ox” 2 ox"  ox"  ox¥ )2 ox"  ox"  ox¥
_ofar1 . [og. 0s. s
ox" | ox” 2 ox"  ox"  ox¥
o (1 (08 02 08w |1 (08 08, 08
- x'—g + - —g + -
ox" 2 ox"  ox"  ox” )2 ox"  ox"  ox'
2.v _
L 0x" 1 w08, 08, 08,
ox"ox" 2 ox"  ox" ox¥

o (.1 (o8, g dg, )|l .[08. ds. 0.
+ x' =g + - —~g + -
ox” 2 ox" ox"  ox" )2 ox" ox" ox'
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+ ax 1 vv agvv + ag‘VV — 6gVV lgVﬂ agVV + agVV — 8gVV
ox" 2 ox"  ox"  ox¥ )2 ox"  ox"  ox¥

+x lgVV agvv + agvv _ agvv lgvv agvv + agvv _ agvv
2 ox"  ox"  ox¥ )2 ox"  ox"  ox¥

X —

1 gt [8gw N 28, 08, J

2 ox"  ox"  ox¥
_ox" 1 |08, 08, 08, |l 2" 08,, 08, 08,
ox" 2 ox"  ox"  ox¥ )2 ox"  ox"  ox¥

—x lgVV agvv + agvv _ agvv lgl/v agvv + agvv _ agvv
2 ox"  ox"  ox¥ |2 ox"  ox"  ox¥

2 ox"  ox" ox¥ ox"ox" 2 ox"  ox"  oxY

— a xV lg"/‘ agvv + agvv _ agvv lgvv agvv + agvv _ agvv
ox” 2 ox" oax" ox” )2 ox”  ox" ox'

axvl V/I(aé\; +agvv_agvv]l W[ag\/\v_,’_agvv_agvv]

— 2y —
Xlg"/l[agvv +agvv _agvvJ_ o°x 1gVV[agvv +agvv _agvvJ

Tt 2 ox”  ox"  ox )2 ox”  ox"  ox¥
_xV lgVV agvv + agvv _ agl/v l Vi agvv + vav _ agvv
2 ox"  ox"  ox" )2 ox"  ox"  ox¥
L g 08, , 08, 08y,
2 ox"  ox"  ox¥

+

2° | & ' a2 ' ' o

, - -
"1 w08, 08 08w |1 g 08,, 08, 08,
ox" 2

+xV lg‘/ll agvv + agvv _ agvv lgW agl/v + agvv _ agvv
2 ox"  ox" ox" )2 ox"  ox" ox'

- 2 _
oL 2" 08, , 8y, 08y, | Ox" 1 .08, 08, 08,
2 ox"  ox"  ox¥ ox"ox" 2 ox"  ox"  ox¥

_ 0 X’ lgvg 6gvv + 6gvv _ agvv lgVV agvv + agvv _ agvv
ox" 2 ox" ox"  ox" )2 ox"  ox"  ox'

o1, (ﬁgw .98, 08, Jl g (6gw L 98 ang

ox" 2 o’ ooxt o oax” )2 o’ ox" o
—-x lgvv agvv + agw _ 5gw lg‘//‘ agw + agw _ agvv
2 ot x¥ o ox )2 ox"  oax¥ o

oL 08,, 08, 08,
2 ox"  ox"  ox¥

. — —
+ ox" 1 vv agvv + agvv _ agvv lgvv agvv + agvv _ agvv
ox" 2 ox"  ox"  ox¥ )2 ox"  ox"  ox¥
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= +
ox"ox"ox"  ox"ox”

= +
ox"ox"ox”  ox"ox"

v lgV,U [agVV + agVV _ agl/\/ ]%

ox”

+x
2 ox"  ox¥
Xlgvv agvv + agvv _ agvv
2 ox”  ox"  ox¥

63)('” 62

x”l og’ |1
ox” 21 ox" |2

—

U

og,

1fog )], o [ax1fag
2| ox¥ 8x ox”

g || o
ox” ox”

o[ 080 08, 8.
ox"  ox"  ox'

)

1 1
ox” 21 ox" |2

ox”

og! N Ox
ox” Ox

1fogr ]
21 ox¥

8‘;3 N o*x" 1 6gé’
ox"ox” 2| ox”

"1 0gy |1 2gt

Y21 ox” 2| ox”

o' 1[og! |1 og

ox" 2| ox" 12| ox¥

1fogr )
21 ox¥

o’x* 1| ogl
ox"ox” 2| ox”

ox”

1| og, ]_ ox”

ox”

1 og! )1 ag!
201 ox¥ 2| ox”

1%, |,
2| ox”

o' 1[agl |1 og!
ox" 2| ox" 2| ox¥

e |1f2er |
21 ox”

ox* 1[og!
ox"ox¥ 2| ox¥

1| 0g, | o
ox" | ox”

1[og" |1[og
21 ox¥ 2| ox”

(24)

198 |,
2| ox¥

03 x* 0°

o ,1[{og )1
+ X = =L =
ox” 20 ox¥ )2

1( ogy
2| ox¥

o' 1( ag! |1 g
ox” 2| ox¥ 2| ox¥

(a0 (o (e
2\ ox” ox" | ox” 2\ ox”

% ||_9
ox” ox”

1f %, +52_le
ox” ox"ox" 2

ot 1 8gv
ox” ox”
%
ox"
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L 0| 1[0 ||1[ 08 | " 1[0g |1f0g)
ox” 2\ ox” )2\ ox” ox" 2\ ox¥ )2\ ox”

L L[ 98 |1(0g |1[0gy | ox" 1[0y |1[0g
20 ox¥ 21 ox" )2\ ox” ox” 2\ ox¥ 21 ox¥

ol [0e |1 der \1[dg | o'x" 1(dg)

20 ox¥ 21 ox" )2\ ox” ox"ox" 2\ ox”
_ 0| w10 ||1[ %8 | &"1(3g |1[28,
ox” 20 ox¥” ) )2\ ox" ox” 2\ ox” )2\ ox”

Celfaeyifas (e, a1 o 12
20 ox¥ 21 ox¥ )2\ ox¥ ox” 2\ ox” )2\ ox¥
Lo L[ 0e |1 0g) 1[0y | @'x" 1( gy
20 ox” )2  ox” )2\ ox" | ox"ox” 2\ ox”
v 1|19 | ox" 1(dg) \1(0g,
Y20 ox¥ ox” 2\ ox” )2\ ox”
1 a " v U v v
10%, \1f%, | ox"1/%, |1f%, (25)
20 ox” )2 ox” ox" 2\ ox” )2\ ox¥
»1(0g) \1(dgy |\1( dg,
e P IRt B R
20 ox” )2( ox” )2\ ox¥
from Definition 13. (24), (25) must rewrite it in
3. u 2 )2 o )2
= o'x N 0 xgl og” N 0 [ ox? 1 og,
T oxVox"ox” ox"ox 2( ox¥ ox" | ox¥ 2\ ox¥
L 0| o108 |10 ||__0 " 1[0
ox” 20 ox¥ )2( ox” ox" | ox® 2\ ox¥
o eafeeifas), o 1o
ox” 20 ox% )21 ox¥ ox"ox” 2\ ox”
o " o o u
L 0|, o108 ||1(%8; | &7 1(0g |10,
ox” 20 ox” )2\ ox” ox” 2\ ox¥ )2\ ox”
Lo L[908 |1 0gs |1[ 08z | Ox" 1(0g) |1 0g,
20 ox” 21 ox” )2\ ox” ox? 2\ ox” )2\ ox"
o 1085 |1[0gr |10 | O’x" 1(dg]
20 ox? )2\ ox” |2\ ox” ox°ox” 2\ ox"
_ 0| o108 ||1[ 08 | " 1f0g, |1[ 8]
ox" 2 ox% )2 ox" ox° 2\ ox" )2\ ox”
98 |1( ¢/ |, " 1( 0g; |1[ 08/
ox” )2\ ox” ox? 2\ ox” )2\ ox"

ogg |1(0g) | ox" 1(ag)
ox" )2 ox” ox"ox° 2\ ox"
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0 | o1(08s ||1[08 | o7 1(0g; |1[ 38,
ox° 20 ox" ) )2\ ox¥ ox” 2\ ox° )2\ ox"
o " o " o o
_ o108 |1[ 0 |1( 08 | " 1(0g) |1[ O8] (26)
20 ox” )21 ox% )21 ox” ox® 2\ ox% )2\ ox"
) o o
o L[ 980 |1 08 |1 g
20 0ox% )2\ ox° 2| ox¥

__ox 0 [ o[l )|, O &7 1fdg)
ox"ox'ox"  ox"ox” 2\ ox° ox" | ox¥" 2\ ox°

L0 L[ 08 |1[ 0 ||__0 [x"1fdg)
ox” 20 ox% )2\ ox° ox" | ox® 2\ ox¥
_ 0| o101 ||, Ox7 1%
ox” 20 ox% )2( ox¥ ox"ox” 2\ ox°

o H o o M
L 0| o1[08 ||1[ 08 |, x"1(0g |1f08l
ox” 20 ox® ) )2\ ox° ox” 2\ ox° )2\ ox°

og) |1(ogy |1(dg) | ox” 1(ogy |1 gy
ox° )2\ ox® )2\ ox° ox° 2\ ox" )2\ ox°
AN AN AN
ox° )2\ ox¥ )2\ ox° ox°ox” 2\ ox”
_ 0| o108 ||1[0g |_ " 108 |\1[dg
ox” 20 ox® ) )2\ ox¥ ox° 2\ ox® |2\ ox”
Ogy |1 08/ | " 1[0g |1f0g/
ox° )2\ ox¥ ox® 2\ ox® )2\ ox”
cer)1(agr ) o 1fagr
ox° |2\ ox¥ ox"ox? 2\ ox¥

ogy ||1( g, | ox” 1{ g, |1[ g,

ox°® )2\ ox” ox" 2\ ox° )2\ ox"

" o " o o

1 a2 127 ), e 1202 )1 2; o
20 ox® )2\ ox” ox 2\ ox" )2\ ox”

y7i o o
+yo L[ 98 | 1] 98 |1f %8
20 ox% )2\ ox” )2\ ox”

by (24), (25) being a tensor equation. The dummy index has an invariable prop-

erty for consideration of Binary Law. In other words, the index which was
dummy index in Definition 13 is dummy index in (26), (27). I get the conclusion
that (26), (27) doesn’t satisfy Binary Law from Definition 6. I get the conclusion
that Definition 13 isn’t an equation of the tensor satisfying Binary Law because
(26), (27) doesn’t satisfy Binary Law.

I rewrite three existing index v in each term of (26), (27) in index x using
Definition 4 and get
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M —
X s

& x*

ox" ox* ox* 6x

_ 0 [,-1[% 1L
ox” 2\ ox*

1(0gs |1
ox" 2\ ox°

e L% |1 @i 1%
20 ox° 2| ox° ox"

& x*

62
X
“oxt

%, |1[ %,
ox" |2\ ox*

(
o)t

ao’
20 l g” +
2| ox”
AN EARCS L AN
2 ox® 2\ ox" )2\ ox*

ox"

)
|
|
|
~EREHE
|
)
|

1( og,

— —= |+
“ )20 ox*
_ag_a_%_@i‘l%_agi

ox° ox" ox° ox° ox"

ox" ox* ox"

12
ox" 2| ox°

1( ogy
ox" 2\ ox°

12
ox" 21 ox°

- ox"' ox

1o
21 ox°
8g#
ox"
1)
2| ox°

el ot 8g_ﬂ 1( %
2| ox° ox° ox°
Ogs |1 %8 1 %

ox° )2| ox* ox°

%2 || ox? 1( ogf
ox” x| oxt 2\ ox”
o [ ax 1( og;,
+_ ———
ox* | ox° 2| ox*
82 o agU
6x”6x” 2 ox"
_ox7 1(ogg \1( ogy
6x” ox* )2\ ox*
. x® 1 og, og”
ox° 2 ox” 2 ox”
o*x* 1(0g,
+ —
ox°ox* 2| ox*

ox” 1(ogk \1( g,
ox® 2\ ox" )2| ox*

o’x* 1[og,
+ —_— —
ox“ox? 2| ox“

o 1 agy )1 260
ox" 2\ ox? )2\ ox*

]

o , 1( ogl o | oxo 1 ogl

x — —_— —_—— — —_—

“ 2| ox° ox* | ox* 2| ox°
L0 0 ax“ 1 og,
ox" 6x ox”

v i
ox“ox* 2| ox°

8x 1 og, 6g u

ax" ox°® ox°®
Lol 6g” 8g
Bx ox* ox°
+yﬂ1@;
ox°ox* 2| ox*
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2))1( %2 s Ggﬂ ﬁg,,

x® ) )2\ ox* ox° ox°® ox"
+xcl%l%l%_%l%l%
20 ox% )2\ ox% |2| ox“ ox° 2| ox° 2| ox*
CATIC AN

21 ox° ox" ox“ox? 2\ ox"

g, 6gﬂ LOox7 1(ogi1 g,
ox° ox" ox* 2\ ox% ) 2| ox"
+x01%1£_%_%1£_%
2\ ox? )2\ ox° ox* | ox° ox* ox"

(28)
o 1 %8s | 1( 285 \1( %8s
20 ax” )2\ ax* J2| ox* |
I get
O’ x"
e = ik )

in consideration of Definition 7 for (28). Because the second term of the right
side of (29) doesn’t exist,
o’ x*
Xoww = A AT (30)
T oxVoxVox
can rewrite (29) using Definition 4. I rewrite three existing index v in each

term of (26), (27) in index u wusing Definition 2 and get

Ox,0x,0x,  0x,0x, 2{ ox, ox, | ox, 2{ ox,
+i x"l og, |1 ogs 0 Gx”l 8ga”
ox,, 2{ ox, )2{ ox, 6x ox?

_ 0oL 0ge (110" || Ox7

ox,, 2\ ox7 )2\ ox, ax ax

o ,1(age Jl(agJ 6xal(6g2] [ag;;J
+—x"= - +—— -

ox,, 2\ ox, )2\ ox, ) ox,2{ ox, 2| oOx,

HGL%lO_U_@g_a_ﬁlﬂ_@g
2\ ox, )2\ ox, )2\ ox, | ox7 2 ox, ox,,
o L[ 287 )1 0g™ |1 08y |_ &' 1fog™
2(ox? )2{ ox, )2| ox, | ox%ox, 2{ Ox
1/ 0g™ | ox7 1) og; |1 28
2| ox, ox? 2{ ox, )2\ ox,
1 6g_g 1(og™ ax 1(ogg |1[ g™
ox, )2{ ox, ax 2 ox, )2\ ox,
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3
o' x"

g, ||1[0g™ | ox7 1(ogy |1{ g™
ox 2 8xﬂ 8xll2 ox° |2 ax,,
8 l %™ l og™

ox° 8xﬂ

og? l og™ 3 o x" l og™
ox, ]2 ax,, axyﬁx"Z axﬂ

1 6g_‘7 1 og™ +6x"l og™ l og™
2( ox7 )2\ ox, ox? 2{ ox? )2\ ox,

- axﬂaxpax”

1(og™ \1(og" || o [ax"1 ag
20 ox? )20 ox° ox, | ox° 2 X,

-End Proof-

1
2\ ox

o’ x”l og™ +i ox? 1( og™
2\ ox° ox,, 8x”2 ox°

+
6x”8x”

agngiangjL 0%x° 1[agﬂﬂ]
7 )2 ox, Ox,0x, 2\ ox°

X
og™ +8x" 1{ o0g™ l og™
ox’ ox, 2\ ox% )2{ ox”

1foe™ |11
20 ox° ))2
1

ou 1 agoju l
ox? )2\ ox® )2

6g/4y _%l ago' 8gyﬂ
ox? ) ox7 2| ox, ox°

l o’ x* 1(og™

2 6x°’6x 2( ox,
og™ _Ox“ l og™ l og™
ox ox? 2\ ox° )2 Gxﬂ

X

o +6x”l og™ 1 og™
8xﬂ ox° 2\ ox° )2 8xﬂ
=

og” x* 1| og™
2{ ox, 6x”6x" 2 6xﬂ
1(0g™ | ox® 1(ogy |1[og™
2 axﬂ ax# ox° axﬂ

AN AN AN AT
21 0x% )2 6xﬂ 6x"2 ax” 2 é’x#

5. About a Coordinate Transformations Equation in Tensor

Satisfying Binary Law
Proposition 8 When all coordinate systems satisfy Binary Law,
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ox* ox¥
X, =————Xx, =x, is established for x| components of a tensor satisfying
ox" ox* f
Binary law of rank zero.

Proof: When all coordinate systems satisfy Binary Law, I get

ox* ox¥
Ho_ vo_ v
“ ox” ot =N (31)

from Definition 14. Because (31) accords in Definition 14, the components of a

tensor of rank zero are equivalent with components of a tensor satisfying Binary
v

law of rank zero. I rewrite (31) by consideration of x) — x;/',x; =X, (6),

u—v inversion form of (6) and get
%—x 1(og™ )| _ox" ox" [ ox, s 1( g™
ox, 2 ox* ox" ox*\ox, “2( ox¥

ox, 1( og"”
= -x,= .
ox, "2 ox"

Proposition 9 When all coordinate systems satisfy Binary Law, x* =

(32)

-End Proof-
xﬂ
X
xV

4

is established for x* contravariant components of a tensor satisfying Binary
law of the first rank.

Proof: When all coordinate systems satisfy Binary Law, I get
_ox*

S

"

X x" (33)

from Definition 15. Because (33) accords in Definition 15, the contravariant
components of a tensor of the first rank are equivalent with contravariant com-
ponents of a tensor satisfying Binary law of the first rank.

-End Proof-

4

ox
Proposition 10 When all coordinate systems satisfy Binary Law, x, = o X,
X

is established for x, covariant components of a tensor satisfying Binary law of
the first rank.
Proof: When all coordinate systems satisfy Binary Law, I get
v - ox"

N

X, (34)

from Definition 16. Because (34) accords in Definition 16, the covariant com-
ponents of a tensor of the first rank are equivalent with covariant components of

a tensor satisfying Binary law of the first rank.

-End Proof-
Proposition 11 When all coordinate systems satisfy Binary Law,
oo oxtox" . v .
= W o x* =x" is established for x*" contravariant components of a
X" Ox

tensor satisfying Binary law of the second rank.

Proof: When all coordinate systems satisfy Binary Law, I get
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Eﬁx" ox" ,, ox*
—x" = X
8x ox” ox”

v

(35)

from Definition 17. x*" isn’t contravariant components of a tensor satisfying

Binary law of the second rank than (35). This is a problem. The dummy index has
an invariable property for consideration of Binary Law. In other words, the in-

dex which was dummy index in Definition 17 is dummy index in (35). Therefore,

4
vV

0
I rewrite dummy index v in axv x" of(35)in u and get
X

"
ch 2;6 xH=x", (36)

Hv

The kind of the optional dummy index is only two kinds of v,u in consider-
ation of Definition 6 here. A problem in (35) is solved in (36). If I assume estab-

lishment of

X = xh M = x) (False). (37)
I get
¥ v
x* =6L6va =x, (False) (38)

oot
from (36), (37). I get
x4 =xi (False) (39)

from (31), (38). Because (39) isn’t established,

x* = xﬁ,xv" =x, (40)
is established.
-End Proof-
Proposition 12 When all coordinate systems satisfy Binary Law,
ox" ox*

» :&c_”gxw =x,, is established for x,, covariant components of a ten-

sor satisfying Binary law of the second rank.
Proof: When all coordinate systems satisfy Binary Law, I get

oo " et

(41)

from Definition 18. x,, isn’t covariant components of a tensor satisfying Bi-
nary law of the second rank than (41). This is a problem. The dummy index has
an invariable property for consideration of Binary Law. In other words, the in-

dex which was dummy index in Definition 18 is dummy index in (41). Therefore,

0
I rewrite dummy index v in axv x,, of(41)in u and get
X

vv

_Ox" ox* B
X, = o o Xy =X, (42)

The kind of the optional dummy index is only two kinds of v,u in consider-

ation of Definition 6 here. A problem in (41) is solved in (42). If I assume estab-
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lishment of

x,, =x,x, =xi (False). (43)
I get
v oA u
v aix” =x4 (False) (44)

from (42), (43). I get
x4 =x (False) (45)

x =x,x, =x" (46)

is established. I rewrite (42) by consideration of x,, —x,,,x, = x,.,, (9),

u—v inversion form of (9) and get

7
Yo o
fying Binary law of the second rank.

a v ¥
X | Ox” oxM(ox, ) _ (O, ' (47)
ox” ox* ox¥ \ ox* ox”
I rewrite (46) by consideration of x,, — xw,x: —x),(9), u—v inversion
form of (6) and get
Ox 0. 1 “
(O 1fc" ) (48)
ox” \ox, M2 ox'
-End Proof-
Proposition 13 When all coordinate systems satisfy Binary Law,
_ Ox* ox*

——X,, is established for X, components of the mixed tensor satis-

Proof: When all coordinate systems satisfy Binary Law, I get

o Oxfox" , oxt o,
X =————X, =—X, (49)
ox” ox” ox"
from Definition 19. x! isn’t components of the mixed tensor satisfying Binary
law of the second rank than (49). This is a problem. The dummy index has an
invariable property for consideration of Binary Law. In other words, the index

which was dummy index in Definition 19 is dummy index in (49). Therefore, I

vV

axv x, of (49)in x and get
Ox

rewrite dummy index v in

o Ox" ox*
’ x.
Tt

(50)

The kind of the optional dummy index is only two kinds of v,u in consider-
ation of Definition 6 here. A problem in (49) is solved in (50). I rewrite (50) by

consideration of x! —>x;‘v’,x; —>x;vﬂ, (16), w—v inversion form of (16) and

u u
6x 8x Bx 8x (51)
ax" 6x 8x 6x

get
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-End Proof-

Proposition 14 When all coordinate systems satisfy Binary Law,

ox* ox" ox¥ ox"

b= X,, =——X,, is established for xj, components of the
ox” ox* ox* Ox

mixed tensor satisfying Binary law of the third rank of the second rank covariant

in the first rank contravariant.
Proof: When all coordinate systems satisfy Binary Law, I get
u _ Ox" Ox" ox” ox"
= —X, = X (52)

= X
A A i A P

v

from Definition 20. x’ isn’t components of the mixed tensor satisfying Binary
law of the third rank of the second rank covariant in the first rank contravariant
than (52). This is a problem. The dummy index has an invariable property for

consideration of Binary Law.
In other words, the index which was dummy index in Definition 20 is dummy
Ox” Ox"
— ¥, of (52) in
ox"

144

index in (52). Therefore, I rewrite dummy index v in
4 and get

LA AH
u  oxtooxt oxt (53)

Xt == x0 .
oo ax ooxt M

The kind of the optional dummy index is only two kinds of v,u in consider-
ation of Definition 6 here. A problem in (52) is solved in (53). If I assume estab-

lishment of

v

v v v v
Ox” ox' Ox Ox x!, (False). (54)

X = X =—
Yoo ot oxt M ot M
I get
ox* ox* ox* ,  ox" ox” ox"

x' = — x False 55
ox” ox” ox" M ox” oxt oxt ( ) (55)

from (53), (54). I rewrite the right side of (55) using Definition 4, Definition 5
and get
ox* ox* ox* ,  ox* 6<_x#) a(_xﬂ)
Xy, == x
o’ o’ oY )z ox a(_xv) a(_xv) i

(56)
ox* ox* ox*
= xV  (False).
axv axv axv M ( )
Because (56) isn’t established,
o ox* Ox" Ox" o ox" N (57)
oo ot ooxt M o M
is established. If I assume establishment of
Xl =X, X, =X, (False) . (58)
I get
ox”
x, = T X, (False) (59)
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from (57), (58). I get
x,=x, (False) (60)

u u

from (34), (59). Because (60) isn’t established,

Xpy =X, X, =X, (61)
is established. I rewrite (57) by consideration of x! — va‘;v,x;” - x;vﬂ; . (23),
u—v inversion form of (23) and get
y_x”:%@cv% o*x" :i o*x" ' 62)
ox"ox"  ox¥ ox™ ox" ox"ox*  Ox" Ox"ox*
I rewrite (61) by consideration of xJ, — xJ.,, (23) and get
2. u
aivng = u (63)

-End Proof-
Proposition 15 When all coordinate systems satisfy Binary Law,

ox" ox" Ox" ox"
X = o o Ot B =X, is established for x[,
" Ox” ox* Ox

mixed tensor satisfying Binary law of the fourth rank of the third rank covariant

v

components of the

in the first rank contravariant.

Proof: When all coordinate systems satisfy Binary Law, I get

., oxfox" ox"ox” , oxt o,
\ivv = xvvv = xvvv * (64)
ox” ox¥ ox¥ ox” ox”

from Definition 21. x“

144%

isn’t components of the mixed tensor satisfying Binary
law of the fourth rank of the third rank covariant in the first rank contravariant
than (64). This is a problem. The dummy index has an invariable property for

consideration of Binary Law.
In other words, the index which was dummy index in Definition 21 is dummy

ox" ox¥" ox"
— x, of

ox” ox” axt "

index in (64). Therefore, I rewrite dummy index v in
(64)in p and get
_ Ox* ox* ox” ox*

xt = X (65)
ox” ox” ox” ox” ™

The kind of the optional dummy index is only two kinds of v,u in consider-
ation of Definition 6 here. A problem in (64) is solved in (65). If I assume estab-

lishment of

U oA AV ALY
po O OX Ox O x,,. =x,, (False). (66)

Xoww = o’ o’ ot ot o e

I get

HoAVH ALK AL “ooxt ox” ox¥
8L6x ox" ox _ ox" ox" Ox" Ox X (False) (67)

ox" ox” ox” ox” P = ox” ox” ox* oxt M

from (65), (66). I rewrite the right side of (67) using Definition 4, Definition 5
and get
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ox* ox* ox* ox* o= ot ot 6(—x“) 8(—x”)xv
ox' oxt ox ox” M ax” ox a(—xv) 6(—x") pa

(68)
ox" ox* ox" ox*
= False).
ox” ox” ox¥ ox¥ M ( )
Because (68) isn’t established,
8 y7i a y7i a v a v
xh XX X O v (69)
oY ox” axt oxt M
is established. If I assume establishment of
Xy =X,,.%,,, =X, (False). (70)
I get
ox" ox" ox" ox”
X, = x, =x, (False (71)
ox” ox” ooxt oxt “ ( )
from (69), (70). I get
X, =X, (False) (72)
from (42), (71). Because (72) isn’t established,
'x\ilvv = xyv’x;yy = 'xvy (73)
is established. I get
X, = X, = xvv,x;W =X, = xﬁ (74)
from (46), (73). I rewrite (69) by consideration of x[,, =X}, X, =X, >
(30), u—v inversion form of (30) and get
o’ x* oxt oxt ax” ax” X" o*x"
= (75)

ox"ox"ox”  ox” ox” ox* Ox* dx“ox*ox” B ox"oxt oxt

I rewrite (74) by consideration of x/ — x% x, = x,(9), (30),

vwv AR

X, X

v

u—v inversion form of (6) and get

3 U 6)(: 6 uv
ox' O |0 1Mo ]| 76)
ox"ox"ox"  ox" | ox, 2{ ox”
I get
3. u a uv
Ox" %[O 17| _y (77)
ox"ox"ox”  ox” | ox, 2 ox”
from (76), Definition 8.
-End Proof-

6. Discussion

About Proposition 8
Because (31) accords in Definition 14, components of a tensor of rank zero
accord in components of a tensor satisfying Binary law of rank zero.

About Proposition 9
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Because (33) accords in Definition 15, contravariant components of a tensor
of the first rank accord in contravariant components of a tensor satisfying Bi-
nary law of the first rank.

About Proposition 10

Because (34) accords in Definision16, covariant components of a tensor of the
first rank accord in covariant components of a tensor satisfying Binary law of the
first rank.

About Proposition 13

I get
oo ox' o' o o' o 2
U ol ot 1 ol ox L
) o’ ax? 1 ) ox’ ox? 2]
RPN PN TR U RPN PN O

from (50) if I assume a dimensional number 2.
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