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Abstract

P: For every coordinate system, there is no immediate reason for preferring certain
systems of co-ordinates to others. If we don’t recognize that P is establishment, we
must recognize to existence of the absolute coordinate system. Therefore, we must
recognize that P is establishment. Nevertheless, I got conclusion that P isn’t es-
tablishment for all coordinate systems x*,Xx",X7, x*,---. If P is establishment, this is
the trouble. As against, I got conclusion that if we consider “Binary Law” for all
coordinate systems X“, XY, X%, x*,---, P is establishment for all coordinate systems
X“, %XV, X%, x*, -+ If we consider Binary Law for all coordinate systems x*,Xx", X7, NG
we must consider Binary Law for the coordinate systems using into Tensor, too. So, I
decided to report for the Tensor which satisfied Binary Law.
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1. Introduction

Definition 1. For every coordinate system, there is no immediate reason for pre-
ferring certain systems of co-ordinates to others.

Definition 2. I named x* # x*,x" #Xx",x* =X

Definition 3. x* # X, is established.

XV

|4

=Xx" “Binary Law”.

Definition 4. X" # X, is established.

Definition 5. x“ = —x* is established.

Definition 6. Convariant and contravariant tensor of the first rank A#, A LAY A

Ox” ox*
A= — A
ox* A Ox"
Definition 7. Tensor of rank zero A}, A} satisfied Aj =A [1].
Definition 8. If tensor A satisfied A’ = A/, this tensor

w?
metric tensor [1].

satisfied Aﬂ = [1].

AY¥ was named sym-
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Definition 9. Convariant differentiation for Convariant Bector A, satisfied

OA oA 1 o9 oy o9
= H o , — H o — Mo + vo HV 1 .
rax tvep A ox"” A 29 [ ox’ o oxt ox? J .

Definition 10. g/ =1 and g/ =0:(u#v) are establishment [2].
Definition 11. Convariant differentiation for contravariant bector AJ satisfied

" u
A = oA +{ov, up A" = oA +Aflg”" Y +ag”’ 99, [2].
’ ox” ox” 2 ox"  ox*  ox°

Definition 12. Convariant differentiation for Scalar S, satisfied S, :8_SV [2].

OX

2. About Reason to Take Binary Law into Consideration

We will have to receive existence of the absolute coordinate system if Definition 1 is not
established. Therefore, we must accept establishment of Definition 1.

Proposition 1. Definition 1 is not established for all coordinate systems
X4 XY X XA

Proof: All coordinate systems Xx“,x",x?, x* .-+ thinks about x* in a standard and
can divide it into two next groups.

X“ = x*,
XM X X #E X XM E X (1)

I think that I change the coordinate systems of the standard x* of (1) for all coordi-
nate systems x“,x",x°,x*,--- sequentially now. By the way, the difference cannot
occur between each conclusion to be provided here if Definition 1 is established. This
reason is that all coordinate systems X, X, x°,x*,--- has a privilege of the equality
each other if Definition 1 is established. At first (1) gets an invariable conclusion for
u, 1 exchange. Therefore, at least (1) must get an invariable conclusion for the next

u,v exchange if Definition 1 is established. Here, I get

X" = X4 X # X0, X0 = X (2)
by u,v exchange from (1). Therefore, (2) must be equal with (1) if Definition 1 is
established. By the way, x* =x*,x* #x" of (1) is equal with x" =Xx",x" = x* of (2),
but x“ #x°,x* #x*,--- of (1) is not equal with X" # x°,x" #x”,--- of (2). In other
words, (2) is not equal with (1). Therefore, Definition 1 is not established for all coor-
dinate systems x“,x",x7, x* e,

-End Proof
Establishment of Proposition 1 is a problem in thinking that Definition 1 must be
established. Therefore, I aim at getting establishment of Definition 1 for all coordinate

systems X“, X", X7, X",

Proposition 2. If all coordinate systems x*,x", X7, x* -+ satisfies
X x4 XY £ X X =x", X" = x*, Definition 1 is established for all coordinate systems
XXV X X

Proof: I get

X =x,
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x“ = X", (3)
X" =x"
XV # x# (4)
from (1), (2) if all coordinate systems x*,x",x?, x*,--- satisfies
X4 XX # X XM =X, X = x4 (5)

(3) is equal with (4) here. In other words, (2) is equal with (1) if all coordinate sys-
tems X*,x",x%,x*,--- satisfies (5). Therefore, Definition 1 is established for all coordi-
nate systems Xx“,x",x?, x* -+ if all coordinate systems X“,x", X%, x*,--+ satisfies (5).

-End Proof
_ Proposition 3.Lfall cocidinate systems X XY, X%, x* -+ satisfies
X £ XXX X =X, x" =x*, all coordinate systems x*,Xx",x’,x",--- shifts to
only two of x*,x".
Proof: If all coordinate systems X, X", X%, x*, -+ satisfies (5), I get x“,x” than all

coordinate systems x“,x",x7,x",---.

. . . . -End Proof
Proposition 4. If x* = x“, X" # X", x* =x",X" =x* is established, x* # X" is esta-
blished.
Proof: I get

x_”;éx”,x_vatxv,x_”:x”,x_V:xV (6)
from (5), (7) if I assume establishment of
x4 =x" (7)
when (5) is established. Because (6) includes contradiction,
X # XY (8)
is established when (5) is established.
-End Proof

Proposition 5. If x* # x*,x" # X", x* =x",X" = x* is established,
X" =X, X" =X,,X" =—x",X, =-X, are established.

Proof: When (5) is established, (8) is established from Proposition 4. Therefore, I get
x“ = x,, (False) 9)

from (8), (10) if I assume establishment of X" # X, when (5) is established. I can
rewrite X" #X, as

4

X" =x, (False) (10)

here. When (5) is established, I get

X # X, (11)
from Definition 3. Because (9) includes contradiction for (11),
=X 9 (12)

is established when (5) is established.
Similary, I get
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X" # x, (False) (13)

from (8), (14) if I assume establishment of x“ # X, when (5) is established. I can

rewrite X" #X, as
x* = x, (False) (14)

here. When (5) is established, I get

X" #X, (15)

from Definition 4. Because (13) includes contradiction for (15),
X=X, (16)
is established when (5) is established.
Similary, I get
x* = —x" (False) (17)

from (8), (18) if I assume establishment of X" #—X* when (5) is established. I can

rewrite X" #-—x" as
X" =—x" (False) (18)
here. When (5) is established, I get
XH % —xH (19)

from Definition 5. Because (17) includes contradiction for (19),

\4

X" = —x* (20)

is established when (5) is established. And, I get
X =-—X (21)

v u

from (12), (16), (20).
-End Proof

3. About the Tensor Which Satisfied Binary Law

We will have to think about adaptation of the establishment of Binary Law for the
coordinate systems Xx“, X", X%, x* .-+ in the tensor if we think about establishment of
Binary Law for all coordinate systems Xx“,x",Xx°, x*,---. Therefore, I decided to report
Tensor when all coordinate systems x“,x", X%, x*,--- satisfied Binary Law.

_ Proposition 6.I_fall cocidinate systems X, X", X%, x* -+ satisfied

X4 x4 x" 2 X, x* =x",x" =x*, Convariant and Contravariant Tensor of the first

rank does not change the form of the equation.

Proof: I get
ox” ox*
A = A = — A 22
“ooxH A ox” (22)
from Definition 6 if all coordinate systems Xx*,x",Xx°, x*,--+ satisfies (5). Definition 6
and (22) are equal here. Therefore, if all coordinate systems x*,x", X7, x* .-+ satisfied

(5), Convariant and Contravariant Tensor of the first rank does not change the form of

the equation.
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-End Proof
Proposition 7. Tensor of the second rank becomes Symmetric Tensor if all coor-
dinate systems x“,x",x?,x*,--- satisfies X* # x*, X" # X", x* =x",x" = x".
Proof: I get

Al =N (23)

"

from Definition 7 if all coordinate systems Xx“,x",Xx°, x*,--- satisfies (5). Definition 7
and (23) are equal here. We can use (12), (16), (20), (21) for (23) by considering Pro-
position 5 here. And we can rewrite (23) by using (12), (16) for

_ V’A;IV _ v'
T @)
A=A, A =AY
Then, I get
A, = AW,A’” =A% (25)
from (23),(24). And we can rewrite (23) by using (20), (21) for
A=K A = A (26)
Then, I get
A=A (27)
from (26). Therefore, Tensor of the second rank becomes Symmetric Tensor than
consideration of Definition 8 when all coordinate systems X, XY, X%, x* -+ satisfies
(5).
-End Proof
_ Proposition 8. If all coordinate systems x“, X", x7,x*, - satisfied

X x4 X" £ X, x4 =x", X" = x*, The distance of two points be able to change oneself

in connection with the metric of space.

Proof: I get
94 =19/ =0:(u#v) (28)
from Definition 10 if all coordinate systems x*,x",X?, x*,--- satisfies (5). I get
OA 0 0
A,-V — H _A/ig\/v g/lV +agvv _ g/"’
“veoxy 2 ox’  ox*  ox
oA, 1(ag,
—_H_= v 29
ox" 2 (8X” j A (29)
OA o
_ % 1 o9, A (30)
ox" 2\ ox*
oA, 1(aog?7
el o 31
ox" 2 ( ox* ] A (31)
from Definition 9 if all coordinate systems x“,x",x°, x*,--+ satisfies (5). By the way,

we cannot handle (30), (31) according to Proposition 3. We can use (12), (16), (20), (21)
for (29) by considering Proposition 5 here. And we must rewrite (29) by using (16) for

K2
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oA 1(agw'j
A =—E = = A (32)
“ooox, 2 ox*
= aA” _E(EJ AX. (33)
ox, 2\ ox*

I decide not to handle (33) by consideration of (28) here. Well, I get conclution from
(32) that if all coordinate systems x*,x", X7, x*,--- satisfied (5), Scalar quantity be able
to change oneself in connection with the metric of space. Here, This Scalar quantity
expressed the all of quantity expressed as Scalar. Therefore, I get conclution that the
distance of two points be able to change oneself in connection with the metric of space.

-End Proof

Proposition 9. If all coordinate systems x“,x",x?, x* -+ satisfied
F * X”,; # X" ,X_" =x" ,X_V = X", convariant differentiation for Contravariant Bector
A behave like a convariant differentiation for Scalar §,,.

Proof: I get

"
A/‘: — 6A + AV lg#l’ agvv + agvv _ agvv
TooxY 2 ox"  ox" ox”

u “
_OA +1(69v jA” (34)

ox" 2\ ox”

H o
_on 1ag) 5
ox" 2{ ox’

u u
_OA" 1[99, | ps (36)
ox" 2\ ox°

from Definition 11 if all coordinate systems x*,x",x?, x*,--+ satisfies (5). By the way,
we cannot handle (35), (36) according to Proposition 3. We can use (12), (16), (20), (21)
for (34) by considering Proposition 5 here. And we must rewrite (34) by using (21) for

u H
_n :_ﬁ_l[agv jAV

ox* 2\ ox*
H og*
v afo),, -
ox* 2| ox”
And, I can get
’ OA"
A =— P (38)

from (37) for consideration of (28). And we can rewrite (38) by using (21) for
Al = A" .
WV axv

(39)

Because the second term of the right side of (38) does not exist here, we may adopt
(38) and (39) description form of which. Well, I get conclution from (39), Definition 12

that if all coordinate systems Xx“,x",x’,x*,--- satisfied (5), Convariant differentiation
for Contravariant Bector A behave like a Convariant differentiation for Scalar S, .

-End Proof
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4. Discussion

About Definition 2:

I named (5) “Binary Law” by Proposition 3.

About Proposition 6:

Convariant and contravariant tensor of the first rank don’t change the formula
whether it’s satisfied (5) or not.

About Proposition 8:

oA v
In (32), we can think that a—“ expressed the distance of two points in
X

1

=0 is
ox*
establishment and this is constant. And, A} expresses the distance of two points in
general and this is not constant.

About Proposition 9:

U
In (39), we can handle

as tensor similarly A% .
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