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1. Introduction

Definition 1

— 62Aﬂ a l €A 6g,ujL + agv)~ 6g!“’ l €A 6gM agv)~ agﬂ‘/ aA(
wvio v o - o Py v - A A T + - o
ox"ox°  Ox OX ox"  ox 2 OX

2 X\ oox* ox*t
1, (89(,1 L% _6gaﬂJ8A ! d(agd L _690,,}19(& (agﬁ L 09 _GQ,VJA

27 lox ot Jax 20 |axt  axt ox' )27 lax o ox
_l @ (aga/l + 9., _ 9, j aAﬂ +£ w (aga/l + 9., _ 99, jl gfl [agﬂﬂ + 99, _ agm j A
2 X' X7 ox)oxT 2 X' ox? oxt )2 Xt ooxt oxt
is established [1].
Definition 2 X 2 x",; # xV,x_” = xV,; = x* is established [2].
Inamed Xx* # x*’,? = XV ,X_" =x" ,F =x* “Binary Law” [2].
Definition 3 If x_” = X! ; # xv,F = xV,; = X" is established; x"=x is

established [2].
Definition 4 If x* =#x“,x" #x",x* =x",x" =x" is established; x* =X, is
established [2].
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Definition 5 If X4 2 X",x_" #* XV,X_“ = x",F =X* is established; X" =—-x* is
established [2].
Definition 6 If X_” # X”,F # XV,F =x" 7 =x* is established; x, = —x, is
established [2].
Deﬂmtlon 7 If all coordmate systems x“,x”,x°,x",--- satisfies
X% XX # X X = X, X" = x*, all coordinate systems X*, X", X7, x*,--- shifts
to only two of x*,x" [2].
Definition 8
9, 1 (69, 69, a9, 1 4(09, , 09, 09,
e =572 [ax“ T o ] 2 [ax" T o jg’”
is established [3].
Definition 9 g, =e, -e, isestablished [4].
Definition 10 g =1, g/ =0:(u#v) is establishment [3].
Definition 11
V. oA 0 (3 ,,4(6951 L0909, D ! g,,l(aggﬂ L 09, _898VJ6A5
TTooxox? ox7

2 ox' o oxt oxt ox' oxt oxt )ox°
_lgrﬂ(agoﬂ +agvﬁ. _agjv jﬂ_l Tl[agai +6gv/1 _agi‘/ jlg;ﬂ[agg}, +6grﬂ, _agirjAe
2 ox"  O0x° ox* Joxt 2 ox"  ox° ox* )2 oxt  ox°  OX
+lg‘uﬂ. agaﬁ + agrﬂ. _ ago;’ a_AT+1 HA agg), + agfﬂ, _ ago;- lgrﬂ, [aggﬂ, + agyﬂ, _ agiv AE
2 oxt  ox°  ox* Jox¥ 2 oxt*  ox? ox* )2 15) ) GE) ¢

is established [3].
Definition 12

A'u _ 63 A# 82 1 UK ag ﬁK ag VK agﬂv Aﬂ
vioid = Aov Ao mcd T Ao moi| 59 B AuK
ox"ox°ox* ox°ox" | 2 ox” ax OX

o1 3 8gﬂrc agw( agﬁv aAﬂ o1 HK agﬂk agw( agﬂv aAﬂ
—g + - —+—| =9 + -

8 X' axf o ooxt ) ox* axt| 2 X" oxf oxt ) oxe

MK agﬂ’( agwc _agﬂ‘/ aZAIB +i l ”K[agazc +agmc _6gaoj 6Aa

ox” ax" X< Joxoxt  oxt\ 2 X oxT X< ) ox¥

2 pa

g/m agmc + agcrrc _ agao‘ oA -

ox°  ox*  ox* )ox"ox

0 0
+i/1 l g;m (agak + ago—x _ agotcb' j 1 gar( gﬁK + agwr _ gﬂ" Aﬁ
ox* 2 ox?  ox*  ox*))2 ox' o oxf ox~

o 9]
0 [lgmc( gﬂlf_,’_agw(_ gﬂ‘/ jjzgyk[agm(+agov(_aga0'jAﬂ

l
2
l
2

ax X oxf o ox* ox° X ox~
1 K (agmc ago-rc agao_ j - aK 6gﬂ’( agwc agﬂ" aAﬂ
Py g + a - K P v + - K A

2 X X ox* )2 X’ ox?P ax® ) ox

0 [ 1 [69W 090 agm JaA“ L e 6gw 090 6gmj o* A

2 ox°  oxv ox* 2 6x X ox" ) oxox

_i(lg“’( [ag"’( _ jl K (agﬂrr 8gal( _ agﬂa jAﬂ

+

2 ox® X 2 ox*  axP ax~

a 1 UK ag/]’( agm«_agﬂa l arc agwc ag _agvo'jA,B
2 ox* axﬂ ox* 2 ax 6x“ ox~
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_lgak(agwc agmc _agvo'jl g/l’( agﬂ’( + agmr _agﬂa aAﬂ
2 X’ ox o oxt )2 xe  oxf ox* ) oxt
+1 UK agﬂ( + aglk _ agf)~ azAT
g A T K vV Ayo
2 oX OX ox" ) OX"ox
o 0
+£ g”’((agrf +ag,1: _agr’:l \] ao- lgrx g’ik ag\;}; _ gﬂ" Aﬂ
2 OX X ox* Jox? | 2 OX OX
+ 1 UK ( ag K ag Ak ag A j 1 K 6g ﬁ’( a w( ag ﬂ‘/ aAﬁ
g A T K g
2 oX OX ox* )2 ox”
+ l g UK ag’[}( agﬂ,rc ag A l g 79 aga/c ag oK agao‘ aAa
2 oxt Xt axr )2 ox°’ ox*
+l K (agﬂc agﬂ.x agr/l ]l " (agmc ag _ agao— j ak agﬂ’f agwc _ agﬂv A,B
g 2 T K 9 B K
2 oX X ox* )2 ox? ox"* ox” 6x OX
1 UK ag (29 ag AK ag A 1 aK ag ag Vo
DY g A + I x | g - K
2 oX oX ox* )2 ox° OX
_ l UK ag 7K ag Ax ag A l ak ag VK ag oK ag vo 7K ag ﬂK ag axk ag Ba Aﬂ
g A T K g K g B K
2 X ox"  ox* )2 ox°? X ax OX
_lgﬂf (agv;( agb( 69\//1 j 62 A”
2 ox* X" ox* ) oxToxT
_l g K [ agwc agﬂ.lc agvﬂ j 0 l g UK agﬁ’( agnc 69157 Aﬂ
A v K o T B K
2 X ox"  ox* )ox7 | 2 ox" X OX
_lgTK (agwc agﬂ.lc agvﬂ. jlg/u( agﬂlf ag‘nc _ agﬂf
2 Xt ox" ox* )2 ox oxF o ooxt )ox°
_ E g % ag VK + ag AK ag 1Z3 l g UK ag aK ag oK ag ac aAa
2 xt oo oxt )2 ox7  ox* Xt ) ox”
_lgrx (agwc agllc agvﬂ jlg/m(agm( ago’rc _ agadjlgmc agﬂ'f agrx agﬂf B
2 oxt oo oxt )2 X’ ox* ox )2 oxt oxf ox~
+ 1 g 73 ag VK ag Ak ag VA l g ax [ ag K 690’/{ 6g 0 aAP
2 oxt oo oxt )2 ox7  oxT ox" ) ox”
+ 1 g = ag VK ag Ak ag vA l g ak ag [ agovr ag 70 1 g K agﬂ'( + ag aK agﬂa Aﬂ
2 oxt Xt oxt )2 ox? Xt ox¥ )2 ox*  oxP o ox~
1 K (agov( 69/1:( agm{ j 62 Aﬂ
Y g A + o - K v T
2 OX OX ox"* ) ox"ox
o0 o
_Egn« ag(z{ ag};« agf;ﬂ aT lguk 9 + ag;{ _ gﬂi‘/ AP
2 OX OX ox* Jox'\ 2 ox" X
_E % (agm( + ag}m agoj' ji HK agﬂ/f agwc _ 6g/7l/ aAﬂ
g A o K g v B
2 X X ox* )2 X 6x
_lg’ﬁ( [agm( 6911{ agazl jlg/m agar( 69 _ agar aAa
2 oxt X7 oxt )2 oxT o ox* oxt ) oxt
_ E = ag oK ag Ak ag oA l UK ag aK agﬂ( 6gar 1 ax ag Pr ag VK agﬂ‘/ Aﬂ
g A o K g T a K g v + i K
2 oX OX ox" )2 oX OX ox* )2 OX OX OX
u
2 OX OX ox* )2 OX ox"  ox* ) ox
o o
+1 g (29 ago/‘{( + ag/}: ago’? l gaK [agl;;( + agz( 691::‘ 1 gw( gil( + agaﬂk _ gﬂ:‘ Aﬁ
2 oX OX ox* )2 OX ox" ox" )2 OX OX OX

is established [3].
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Definition 13 For every coordinate systems, there is no immediate reason for
preferring certain systems of co-ordinates to others.

Definition 14 The physical law is invariable for all coordinate systems [1].

Definition 15 “All coordinate systems satisfies Definision 13” is established if
Definision 14 is established.

Definition 16 Definision 14 is established if “The physical law is described in
Tensor” is established [1].

Definition 17 “All coordinate systems satisfies Definision 13” is established if
“All coordinate systems satisfies Binary Law” is established [2].

A Einstein required establishment of Definision 14 approximately 100 years
ago [1]. Furthermore, he required establishment of “The physical law is
described in Tensor” based on Definision 16 [1]. However, A. Einstein does not
mention Definision 15 at all [1]. I get the conclusion that “All coordinate
systems satisfies Definision 13” must be established if Definision 14 is
established according to Definision 15. On the other hand, I got that Definision
17 was established [2]. And I got the conclusion that must require establishment
of “All coordinate systems satisfies Binary Law” if I required establishment of
Definision 14 by Definision 17. Scalar and Vector have already satisfied these
two demands here [2]. In other words, we can use Scalar and Vector to express a
physical law. Therefore, I do not mention it for Scalar and Vector. I researched it
about the Tensor which had not yet satisfied Binary Law in this article. The first
purpose of this article is to rewrite the Tensor which does not satisfy Binary Law
in Tensor satisfying Binary Law. Then, the second purpose is to find out the

property from Tensor satisfying Binary Law.

2. About Property of Tensor Satisfying Binary Law: The
Second, Third, Fourth-Order Covariant Derivative of the

Vector { Aﬂ , A”}

Proposition 1 If x* = x*,x" = x",x* =x", X" =x" 1is established,

o*A
ey = £ =0 Isestablished.

T XV ox”
Proof: I get

g4 =19/ =0:(u=v) (1)

from Definision 10 if all coordinate systems x*,x”,x%,x*,--- satisfies Definision

2. 1get
2
= a Aﬂ _i lng ag/lV +agvv _ag!”/ A/
SN & G ox"  ox* X’

_lgvv ag#" +agvv _ag/“’ aA/ _lgvv agvv +agﬂ‘/ _ag"/‘ %
2 ox\  ox* ox¥ Jox¥ 2 ox* ox¥  ox" Jox"

1
+-9

0 0
2 vv(agvv + gﬂV _ gVﬂ]lgvv(agvv +6gvv _8gvvja

ox* ox¥  ox" )2 ox"  ox" ox¥
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1 W(agw .99, %9, j A,

2 ox" ox¥ ox" )ox”

1 vv 6 vV a vV a vV ag a |44 ag v
g[gv+gv_gj_g L0 B )y

2 OX OX 0 2 ox” 6x” OX

_OA, o1 aA 1ag oA,
ox'ox" ox"\|2 6x" x“ ox* Jox”
1( a9 |1(ag) 1(ag) \OA, 1(aog) \1(og)
——y——vﬂ————ﬂ“—v——y&
2\ ox* )2\ ox ox" Jox" 2\ ox" )2\ ox
A, ag A _L[097\oA, 1(dg7 oA,
xox  ox Ox* 7 2l ax# Jox” 2\ ox* ) ox¥

A e
691 o Ac,—— %/ |\ 1129, 111287 |,y
ox- ox” ox” Jox7 2 ox” )2\ ox~

from Definision 1 if all coordinate systems x*,x",x°,x*,--- satisfies Definision

2. By the way, we cannot handle (2) according to Definision 7. I simplify (2) here

and get
A - OA o f(ifar)), o Afar\i(ael), 3)
metoxoxt oxtl 2l ox* )] ¢ 2l axt |2l ax’ )"
However, (3) can rewrite
PG YRR Y 40 ) PN ¥ A Y v P
w axvax S| 2lext )T 2l ox* 2l ox” ) 7

if X, and X; of (3) are changeable to x, or X“ each. Because index v
doesn’t exist at all in the third term of the right side of (3), I can change dummy
index 4 of (3) to dummy index v .Furthermore, (4) can rewrite

o°A, og" ag” \1( eg!
A =— - 22 A
T oo X (2[8X” ]]A (8x” 20 A >

Because index v doesn’t exist at all in the second term of the right side of

(4), T can change dummy index o of (4) to dummy index v. And we can

0
handle (5) according to Definision 7. The possible rewrite by Y or éi
X
i
2
O°A,
ox"ox”
%A
—, (6)
ox*ox”
*A O*A
e @)
OX,,OX OX“OX,
oA
v (8)
OX,,OX,,

according to Definision 4, Definision 6. Because three covariant Vector of the

same index exists in one term, I don’t handle (6). Two sets are dummy index
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among three same index in (7), (8). Therefore, we must rewrite (2) to

. 0*A v i
(), B 2 [ 2207 )2A
“ T ox,0x" ox” ox* 2\ ox* ) ox*
L1 1(a9™ oA 8gW
2\ ox* )ox* ox*
v 6A v
L1 1{og™ 6g 1 A»,
2\ ox* " |2 6x“
w 1( o9, 1 5; 6&
(A ) e Y B
o 6x”6x 2 x“ 2 x| ox,,
ag, |1( 9,
10
+2[axﬂJax (a jz{ ]A” (10
1
+ — _
Y 6 A 00" ) o,
(A1) =5 - | Rt
OX,,0X,, x OX 2 ox* ) ox,
Vit Vi
_wg_%gaizag_A\ "
2( ox* )Jox, 2\ ox*)2{ ox,
v aA Vi
_ 149 v 1) 09 69 A
2{ ox, Jox" 2| ox, ox*
by using Definision 4, Definision 6 with considering (7), (8). I get

_(A;lﬂ );” :_(Au:/t );y’
oA, A,

6x”6x” ax“ax”

1fog”\0A _1(9; oA
20 ox* Jox* 2| ox* |ox

"

)

(12)

in consideration of establishment of A .. =A ., from (9), (10) here. I get

K2
0:{5: Scientific Research Publishing

og™
= 13
o (13)
in consideration of (1) for (12). And I get
o0
B _ 0 (14)
OX,,
from (13). I get
g™ =g, (15)
from g, =g} in consideration of Definision 4 here. I get
vu
9" (16)
OX,
949
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from (14), (15). Therefore, I get

—(A;f‘);ﬂ v (17)
y7i
; O°A,
_(A#M’)ﬂ :_6)(/46; ' (18)
y7s

e O°A
(A7) _Gxua;ﬂ'

(19)

from (9), (10), (11) in consideration of (1), (13), (16). And we can rewrite (17),

(18), (19) by using Definision 4, Definision 6 for
oA
e = £, 20
“rr ox"ox¥ (20)
Because the second, third, --- term of the right side of (17), (18), (19) does
not exist here, we may adopt (17), (18), (19) and (20) description form of which.

Furthermore, I rewrite (20) by Definision 4 and get

2
O0°A,

(AX). oy (21)

in consideration of Proposition 2. And I rewrite (21) by Definision 4 and get

O*A
e = £_=0. 22
woxY ox” (22)
—End Proof—

Because (22) is established, I decide not to handle the third-order, ---
covariant derivative of the covariant Vector A, .

Proposition 2 If X_" # X/‘,X_” * XV,F = XV,X_V =X* is established, S, =0 is
established.

Proof: I get
0 0 0
0,0, = L[ B BB |y
OX 2 ox* OX OX
1 vV agvv agVV agl/\/
—_ + —
29 (6x” ox"  ox¥ O
a9, 1(o 1(9,,
— gll _ = gvv _ = g,u (23)
ox" 2\ ox* 2\ ox”
from Definision 8 if all coordinate systems x*,x",x?,x",--- satisfies Definision
2.1 get
agvv :agvv (24)
ox*  OX,
from Yoy , Definision 3. I get
ox*

agvv — 69#" agvv — ag"/l (25)
ox o ox, lox X

1

from (24). I get
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agvv _ ag/lV agv1/ — agV/l

XX T axf X"
from (25), Definision 4. Therefore, I get
Qi =0
from (23), (26). I get
9., =€,-8

from Definision 9 if all coordinate systems x*,x”,x?, x*,
2.1 get

(26)

(27)

(28)

- satisfies Definision

A'B,=AB, (29)
from A'B,, Definision 3 if all coordinate systems x*“,x",x”,x*,--- satisfies
Definision 2. I get

A'B = A, B, (30)
from (29). I get

A’B, = ABg,, (31)
from (28), (30). I get

(A"B,) =ABg,, (32)
from covariant derivative of (31). Iget S, =0 from (27), (32).
—End Proof—
Proposition 3 If X% X4 X £ X X! = X! X" = X" is established,
2 AU
AL = A is established.
v oxox”
Proof: I get
2 Au
A = 0°A N 0 (1 g’” 8gw +agw _agw A
v 6x“6xv ox” X"
guv agvv agvv _ agvv aAV 1 vv agvv + agvv _ agvv el
2 ox” ox” 2 ox\  ox" ox’
1. 8g _59 v ag,, _59W AY
2 ox" 8xv ox"
+ 1 g (agVV agl/V _ ag\/V ) aA
2 ox”
+= 1 gyv _ ag vV 1 gvv agvv _ agvv AV
2 xV ox’ )2 ox’"  ox¥
2 v "
_ oA agv AL 1 oA agv aA
Ox"ox” 6x 2 ox”
_1fég, |1 o9 695
2 ox” ox” X"
A L0 A0 og* 6A“ f 6A”
o axt | 2 ox” ox"
A o
_E ag" l agj A”+_ ag_f’ ﬂ-i—— ag_z - a& A° (33)
2{ ox" )2\ ox 2\ ox" Jox" 2\ ox* J2( ox”
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_O°A 01 a9’ a1 gy |oA” 1(agy |oA”

ox'ox”  ox"| 2\ ox° 2\ ox? Jox” 2| ox¥ )ox°
A M M o " A

_ 1109, 11095 | o 1[99V |OA” [ 1[097 |1(39, |40
20 ox” ) 2{ ox° 2{0x° )Jox" 2\ ox? )2{ ox¥

from Definision 11 if all coordinate systems x*,x",x%,x*,--- satisfies Definision

2. By the way, we cannot handle (33), (34) according to Definision 7. I simplify
(33) here and get

AY. = aZA# + 0 l agé’ A“+..._1 % i agé’ A% +... (35)
T ox” ox | 21 ox” 2 ox" )2\ ox* '

However, (35) can rewrite

AY = aZAﬂ + a i % A".}...._i % 1 % A% +... (36)
T axox” ox” | 2| ox” 2l ox” )21 ox¥

if X, and x; of (35) are changeable to x, or x“ each. Because index v

doesn’t exist at all in the third term of the right side of (35), I can change dummy

index 1 of (35) to dummy index v .Furthermore, (36) can rewrite

w0 (1o ), 1@
T axvox” ox” | 2| axt 20 ox” |2\ ox '

Because index v doesn’t exist at all in the second term of the right side of

(36), I can change dummy index o of (36) to dummy index v. And we can

handle (37) according to Definision 7. The possible rewrite by v or 6%
o]
N
of oA is
Ox"ox”
2 A1
oA (38)
Ox*ox"
2 AU YN
_OAN A (39)
Ox,0x" "~ Ox"0X,,
2 \u
0°A (40)
OX,0X,,

according to Definision 4, Definision 6. Because three contravariant Vector of
the same index exists in one term, I don’t handle (40). Two sets are dummy

index among three same index in (38), (39). Therefore, we must rewrite (33) to

YN H H v
g OAT 011109 |, 108 |OAT
HEoxHox* T oxt | 2| oxH 21 ox* | ox*
09" H 09" H
_1 & oA _1 & 1 6gV AV (41)
2\ ox* Jox¥ 2| ox* )2{ ox”

H v u og”
+£ og;’ | oA +1 o9’ l 9, A
20 ox* Jox* 2\ ox¥ )2( ox*
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NV u u 4 vu )z
S W I 3| PR 2 Y s
" ox,ox*  ox" | 2{ ox, 2{ ox, Jox* 2\ ox* )ox”
Sy faer) . 1fcgr oA 1fegr)1fag” )
2 ax* )2{ ox” 2( ox, Jox* 2{ox J2{ ox )

. YN " H v oq” "
()oK 0 (3fe)), 1faon 120 jow
* ox“ox, ox, | 2\ ox” 2 ox* Jox, 2( ox, )ox”

(43)
L1 %\ aer )\ 1f0gr10A" 1(0g7 11100, |,
2\ ox, )2 ox" 2{ ox* Jox, 2\ ox" )2\ ox,
by using Definision 4, Definision 6 with considering (38), (39). I get
: 7
_(Au,ﬂ>w = _(A/;) ,
*A" 0" A
OX,,OX* Ox"0X,,
1(ag™ \oA“ _1(dg, |oA
2 ox* Joax" 2 ox, Jox"
(44)
in consideration of establishment of Af; = A, from (42), (43) here. I get
0g™
=0 45
o (45)
in consideration of (1) for (44). Therefore, I get
o° A"
O (46
2 AH
_(Aﬂiﬂ) __OA , (47)
i OX,,Ox"
" o° A
(A1) = (48)

OX 0x,,
from (41), (42), (43) in consideration of (1), (45). And we can rewrite (46), (47),

(48) by using Definision 4, Definision 6 for

A = o’ A"
YoV ox”

(49)

Because the second, third, --- term of the right side of (46), (47), (48) does

not exist here, we may adopt (46), (47), (48) and (49) description form of which.
Similarly, we must rewrite (34) to

I N YL A PR AT Y TG
M oM oxt oxt | 2| oxY 20 o Jox* 2| ox* | ox”

9" H“ og” v H 09"
(1190 (1109, | p 1199 (OA" 1100, 111G, ),
2\ ox* | 2| ox¥ 2| ox¥ Jox* 2\ ox¥ )2\ ox*

%%
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Wivv

(a) = oA 69”” oA | agm oA
i OXx Ox* 8x” ax” ox* | ox”
“ (51)

1(09™ \1( a9, A 1(og™ |oA" 5& 1 0g™ A

20 ox~ ox” 20 ax Joxt 2\ ax” )2\ ox~ ’
. 2 A1 a H v a v "
_(Au)*‘:_‘“\ AY _i%+_i%
k X" X, 6x ox, 2{ox, )ox”
1@_%N TR AL

2| ox, J2( ox 2 ax, 2\ ox )2\,

by using Definision 4, Definision 6 with considering (38), (39). Because (51)

includes g** here, I don’t handle (51). Therefore, I get (46), (48) from (50),
(52) in consideration of (1).

—End Proof—
Proposition 4 If X £ X4 X" £ X X! = X!, X" = X" is established,
3
po__ON
Y OxVox”ox”
Proof: I get

3 AU 2
— 8 A + a lg,ul/ agvv + agvv _ 8gvv j Av
ox"ox"ox”  ox"ox” ox" ox¥  ox¥

+i lg”‘/ 6gw + agvv _ 6gVV %
x' 2 X' oxt o ox ) )ox”

+i lg’” . + W B | | A
x' (2 o' oxt o ox ) )ox”

2 AV
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ox"\ 2 ox"  ox¥ ox" ))2 ox" ox¥ ox¥

+ a 1 gVV ag\/V + ang/ _ 6gVV 1 g,llV ang/ + agl/\/ _ agVI/ AV
X"\ 2 ox"  ox¥ ox'))2 ox" ox" ox”

= A Iisestablished.

15)
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2 ox"  ox” 6x ox" 0 ox”
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2 ox" ox¥  ox¥ 2 ox" ox¥ ox¥ Jox”
2 AV

E (agw L %9, _agwj oA
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3 AU 2 M H o

_ oA N 0 lagv AC,+3a lagv OA

ox"ox"ox"  ox"ox" | 2| ox° ox" | 2{ ox° )| ox”
L3[e9r) oA (a9l |1 agy |oAT
2\ ox° ) ox"ox” ox° )2\ ox” ) ox”

__0 (1207 |oar _3( a7 ) o*a
ox" | 2\ ox” )J)ox® 2\ ox” Jox"ox°

(54)
_5(297 |1(ég; oA 1( a9y | & [1(09] )]
2 ox¥ )2\ ox? Jox¥ 2\ ox° Jox¥ | 2| ox”
(28l).0 (12 (200 )2( 20 |1 ( 0L )
ox" Jox" | 2\ ox° ox" )2\ ox° )2 ox”
A o u° & A H
L[99, |1 o9 |oA" (09, |1[ 09, |1[ 09} |ae
ox" |2\ ox" ) ox° ox" )2\ ox¥ |2\ ox°
from Definision 12 if all coordinate systems x*,x",x%,x*,--- satisfies Definision
2. By the way, we cannot handle (53), (54) according to Definision 7. I simplify
(53) here and get
SAU 2 I
wo O (1))
T ox"oxVox”  oxVox” | 2\ ox”

u A o
o[ 98z |11 00 JOA" (55)
ox® |2\ ox” ) ox”

& u A
AT AT e
ox" )2\ ox® )2\ ox¥

However, (55) can rewrite

KNV 2 H
AL = 8A ~+ 6 - 1 ag?’ A%+
e oxoxtox” oxVoxY | 2\ ox”
" A o
L[ 09z )1 (o9 Yo" (56)
ox* )2\ ox’ ) ox”

v " A
e AT P
ox" )2\ ox® )2\ ox”

if x; and X;,X; of (55) are changeable to x, or X each. Because index v

doesn’t exist at all in the fourth term of the right side of (55), I can change

dummy index ¢ of (55) to dummy index v .Furthermore, (56) can rewrite

SAL 2 i
A= aA — + 6 - 1 ag‘? A% +
T ooxox ox” oxVoxY | 2\ ox”
" v o
L[99 |1f99; |OA” _ (57)
ox” )2\ ox” ) ox”

v u 14
(200112 \1( 2 ) o,
ox" )2\ ox" )2\ ox”

Because index v doesn’t exist at all in the third term of the right side of (56),

I can change dummy index A4 of (56) to dummy index v . Furthermore, (56)
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can rewrite

3 AU 2 )7
AL, = 6A ~+ 6 - 1 Ogv' A+
T oxVox"oxY oxVox” | 2\ ox¥
u v v
. 0g} 1 6gf 6A_ o (58)
ox" 2 ox” )ox”

v " v
(297 )1 a0l \1( 49y ) v,
ox" J2\ ox” ) 2| ox¥

Because index v doesn’t exist at all in the second term of the right side of

(57), I can change dummy index o of (57) to dummy index v. And we can

0
handle (58) according to Definision 7. The possible rewrite by Y or éi
X
i
° A
—— s
OX"Ox" ox"
3 AH
__OA (59)
OX"OX* ox"
3 AU SAL 3 AU
o°A , 0°A ' 0°A , (60)
OX,,0X"Ox* ~ OX"'OX,,OX* ~ OX“Ox"OX,,
3 AU 3 AU 3 AU
OX,0X,,0x" ~ OX“OX ,0X,  OX,0X"0X,
3AU
_OA (62)
OX,,0X,,0X,,

according to Definision 4, Definision 6. Because two covariant Vector of the
same index exists in one term, I don’t handle (59). Because two contravariant
Vector of the same index exists in one term, I don’t handle (61). Because four
contravariant Vector of the same index exists in one term, I don’t handle (62).

Therefore, we must rewrite (53) to

3 AU 2 H 7 v
(pw) O, @ [0 ||y 5 0 1100 |1OA
win - OX,OXMOX" oxMox* | 2| oX, ox“| 2\ ox, ))ox*
L3[au) oA (a1 g) YoA”
2\ ox, Jox*“ox* ox” 2| ox* 6x#
_ 0 [1fag™ oAt 309, | B*A
ox*\ 2\ ox* ))ox" 2| ox* 8xﬂ8xv
_5( 20 \1fagr o () o (1(og™))

2\ ox“ |2\ ox¥ 6xﬂ 2\ ox” Jox* | 2\ ox*
(2g) o (1fa0r)) (8120 )1 20 )
ox* Jox* | 2\ ox” ox )2 ox" )2\ ox,

a v v u" a v v u
+ g/l E ag" oA + & E a& E ag‘/ AV’
ox* )2{ ox, ) ox” ox* )2\ ox, J2| ox
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. 3 AU 2 " Hu v
(A”)’#: O°A N 0 1 g A 43 011 ogl || oA
k" ox“ox,ox" - ox,ox" | 2 ox* x| 2\ ox* ) ) ox,
L3(au ) oA (a0 )1f g™ ) am
2\ ox* X, ox* ox” 2\ ox* |ox*
g aA" 69”‘ 02 A*
6x“ 8X” 6x ox* | ox"ox”
_5(eg" 1%%&%11% "
2\ ox* J2\ ox” Jox* 2\ ox” Jox“| 2 OX,,
ogq” i
_ﬁi_ag A (99711997 |1( 99, | Ar
X,, ox* | 2\ ox” ox* J2\ ox¥ )2\ ox*
N[ty N (Ao AnE AN
ox“ Ox“ ax” ox" '
(a, ) - DA 1 agv R EY e T
ik ox"oxMox,, xf‘ax 2 ox, | 2\ ox* ) ) ox*
agv o2 A 8 5 6AV
ox* ax“ax X" x| ox*
A" 69 82A“
X, |ox“ox"
_Eag_ul%a’*v+£%ilagl AY
2 ox, J2{ ox" Jox*  2{ ox” oX,, 2| ox*
_ai__@g A [ 99 |1[ 09 |19y | v
ox* Jox, | 2\ ox” ox, )2 ox" )2\ ox*
8x# 2\ ox* ) ox¥ 8x# 2\ ox* )21 ox¥

by using Definision 4, Definision 6 with considering (60). I get

(A)" =(A)"

5°A- o°A-

OX"Ox Ox"  Ox“ox"ox,

(64)

(65)

_3(og™ ) A" 309, | O°A"
20 ox* Joxtox 2 8x ox ox"’

in consideration of establishment of A%.. = AL .. from (64), (65) here. I get

Wi WV

og™

(66)

v (67)
in consideration of (1) for (66). Therefore, I get
3 AH
(A,u:,u ) — L, (68)
i OX,OX"OX"
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. 3 AU
(A/l )‘” - L' (69)
H Ox“ox,,ox"
; O A”
AX. o9 70
( ’””‘) OX*OX"0X,, (70)

from (63), (64), (65) in consideration of (1), (67). And we can rewrite (68), (69),
(70) by using Definision 4, Definision 6 for
po__OAT
Wy T o o ox”
Because the second, third, --- term of the right side of (68), (69), (70) does
not exist here, we may adopt (68), (69), (70) and (71) description form of which.

(71)

Similarly, we must rewrite (54) to

3 AL 2 pu ] 4
(A’”“) _ O°A N 0 E g A 43 0 l ag OA
i axﬂax”ax” oxtox* | 2\ ox” ox* | 2{ ox¥ ))ox*
+§ o9t ) A" . og} 1 og™ | oA
2\ ox¥ ) ox“ox” ox" 2\ ox* )ox*
0 [1fag™)|oA" 8[089, | A
ox“ | 2\ ox* ox" 2| ox* axﬂaxv
(72)
_5(99™ |1[ a9, |oA" (1fdg) ) @ [1ag™ |},
20 ox* )2\ ox¥ Jox* 2\ ox” Jox* | 2\ ox*
(g™ o (1f a0 (20 )1f 20 )1 )
ox* Jox* | 2\ ox” ox* )2 ox" )2\ ox,
L[\ (ear \on (g )1 ag: |1f gy )
ox' )2\ ox, Jox” | ext )2\ ox, J2{ ox )
: 3 AU 2 oqt ag” v
7 e e T | e T A
e oxtox,oxt ox,oxM | 2{ ox” x| 2\ ox” )| ox,
.3 a9 | *A" L[ e )1 ag;, | oA
2| ox” ax”ax“ ox" )2 6xﬂ ox“
0 1 % oA* _E g™ ) &2A*
ox* | 2{ ox, ox" 2\ ox* Jox“ox”
5[0 |1 (ag \oar 1f0gr) o (1f00;))
2 ox, J2{ ox" Jox* 2{ ox" Jox*| 2| o,
(28 2 (1fae)) (20" )2( 00 |2 ( 20 )
6xy ox* | 2\ ox¥ ox* 2\ ox" )2\ ox*
v v u v 14 i
+ 6g l ag" oA + ag l a& l a& AV’
ox* 2\ ox* ) ox” ox* 2\ ox* )2\ ox¥
; S AH 2 og* og” v
(Aﬂl )u: O°A . 0 1199, A”+3i1 g, ||0A
o ox"ox*ox,  ox“ox, | 2| ox” ox, | 2\ ox” ) )ox”

L399, | oA [dg) |1[ 29, |oA"
2| ox” 6x”6xﬂ ox” )2\ ox* OX,,

(73)
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_ 0 [1ag, ||oA" 3(dg, | A
oX, | 2\ ox* ) ox"  2{ OX, |ox¥ox"
_5(09. |1(ogr \omr 1fcgr) o (122G ),

2( ox* J2{ ox" Jox, 2( ox" Jox, | 2{ ox*
(29) 0 (1fogr)) (20 )1 20 2[00 )
ox* ax” 2\ ox¥ 6xﬂ 20 ox¥ )2\ ox*

a v v " a v v u
L Y |1[ 09, OA" [ 99, |1[ 09, \1[ Q) |,
ox, J2{ ox* Jox" | ox, )2{ ox" )J2{ ox”

by using Definision 4, Definision 6 with considering (60). Because (72) includes
g here, I don’t handle (72). I get

(AL) =(AL,)"

o° A~ o3 AH

Ox"Ox ox"  ox“ox"ox,

(74)

_3(aog™ ) &*A* _ 3[dg, | o°A"
2( ox* Joxtox” 2| ox, Jox*ox”

from (73), (74) here. I get

(75)

in consideration of establishment of Af.. = A7,
g
o
in consideration of (1) for (75). Therefore, I get (69), (70) from (73), (74) in
consideration of (1), (76).

0 (76)

—End Proof—
Proposition 5 If x* = x*,x" = x",x* =x", X" =x" 1is established,
AY =0 isestablished.

WiV

Proof: I get
Al = Pl (77)
from AY .. =Ay ., if all coordinate systems x*,x",x?, x*--- satisfies
Definision 2. And I get
A =0 (78)

from (77), Proposition 2, Proposition 4.
—End Proof—
Because (78) is established, I decide not to handle the fifth-order, ---
covariant derivative of the contravariant Vector A“.
Proposition 6 If X % xH ? * xV,x_” = xV,x_V = X" Iis established,
A* =sinX" s established.
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from (71) if a dimensional number is 2. I get

A

3l
[ i = [A. [ a0 = o
(80)
DA d*A?
Vo & = A g 0 = A
from (79). And I get
2 Al 2 Al
OX OX OX“OX (81)
A2 A2
= A = A
OX OX OX“OX
from (80). I get
YN
jgvzmh (82)
X" OX
from (81). I get
2 Au
_aa vg A =AY (83)
X" OX
from (82), Definision 5. And I get
ON g OA
1A,1 ! 2 2 !
OX OX OX“OX (84)
A , O°A? )
—_— T — —A
ox'oxt ox*ox?
from (83). I get
A' =sin x', At =sin X%, (85)
A? =sin x!, A* =sin x?
from (84). And I get
A* =sinx” (86)

from (85).
—End Proof—

3. Discussion

About Proposition 1
2
In (22), we can handle 3 Va“ — as Tensor similarly A, . Furthermore,
X" OX o
A, =0 is established. I do not handle the derived function of a higher order

wiviv

because derived function is already 0.

About Proposition 3

2pp
In (49), we can handle v as Tensor similarly A7, .
About Proposition 4
O A*
In (71), we can handle ———— as Tensor similarly A . .
OX"OX"OX o

Furthermore, A{. =S is established.

WV
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About Proposition 5
In (78), Ay, =0 is established. I do not handle the derived function of a

higher order because derived function is already 0.

About Proposition 6

3 AU
_OA =0 is established in (71), A“ can’t have a wave-like property.
OX"Ox" Ox"
3 AL
However, A“ has a wave-like property if ——————#0 is established in (71).
Ox"ox"ox"

These remind me of the matter wave in the quantum theory.
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