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Abstract

I have already reported "Property of Tensor Satisfying Binary Law 3". This article is the article that I revise
contents of "Property of Tensor Satisfying Binary Law 3", and increased the report about new characteristics. 1
did not touch it about a contraction in the tensor which satisfied Binary Law in "Property of Tensor Satisfying
Binary Law 3". I report a contraction in the tensor satisfying Binary Law in this article.
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1. Introduction

a n . . .
I reported that I got x,, = ﬁ— x T ,x:l‘l, =~ x* Fw,--- as the tensor which satisfied Binary Law.

(Ichidayama, 2021) I report a revised edition in "Property of Tensor Satisfying Binary Law 3" (Ichidayama, 2021)

. oM o . s .
about getting M,,., = —” - M, F My b= + M F .-+ as the tensor satisfying Binary Law in this article.
geting M, VT ymg ry

The contraction in the tensor satisfying Binary Law is different from the contraction in the tensor. This article
introduces this new contraction method.

2. Definition

Definitionl. x" = x*, xV # xV,x" = xV, x¥ = x* is established.(Ichidayama, 2017)

Inamed x" # x", xV # xV, x* = xV, x¥ = x* "Binary Law".(Ichidayama, 2017)

Definition2. If x* # x*,xV # xV,x" = x,xV = x" is established, x, = x" is established.(Ichidayama, 2017)

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

Definitiond. If x" # x* xV # xV,x* = x",x¥ = x* is established, x, = —x, is established.(Ichidayama,
2017)
Definition5. If x* # x*,xV # xV,x* = x¥,x¥ = x* is established, x¥ = —x" is established.(Ichidayama,
2017)
Definition6. If all coordinate systems xM xY,x%, xA, - satisfies xH # xMxV # xV,xM = xV,xV = x*, all

coordinate systems x*,x¥,x% x*, -+ shifts to only two of x*,x". (Ichidayama, 2017)
Definition7. gll =1,g) =0: (u # V) establishment.(Dirac, 1975)

" . o . . am, T oM
Definition8. The first-order covariant derivative of the covariant vector satisfied M., = K‘L’l -M. T w = ax\tl -
1 et (ague 09ve _ agw)
M. 595 o T o (Fleisch, 2012)
Definition9. The first-order covariant derivative of the contravariant vector satisfied M}, = oy =

I+ M2 gon (Yue . D0ve _ 99w) (plejsch, 2012)

axV 2 axV ax*
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ope . . . . . oM.
Definition10. The second-order covariant derivative of the covariant vector satisfied M., = a;;" -
L L a (oM T oM T L oM, T L %M,
LD M, T =—( b pMT )—(—L— r )r —( T )r =M
ML"’ uo M“'L vo 9 axV M uv oxV M, W uo doxt M. i vo  9xVoxC
(b2 g (2 . O0ne _ 90} M1 (i Qe 00 | gy 1 e (O y O _ 0501 s (e
axo\" T2 dxV daxH oxe€ axV 2 9x° dxM dx€ T2 dxV dxt ax€) 2 0xC
09ce aguo‘) oMy 1 o (69\)5 09ce 69\)0‘) 1 09pe 09.e ogw\ 1 09ve 09dce agvo‘
—SE B ) Eoge (= S ) L M gt (4 - —gt (=== Fleisch,
daxH ox€ dx' 2 ax° axV oxe€ M Z‘g axt axh  9x€) 2 0x° + axV - (
2012)
.. . . . . oM
Definition11. The second-order covariant derivative of the contravariant vector satisfied M;%;G = ax: +
21
L _ ”l" _ 0 (6Mll ) (aML l)FH_(aM H)Fl _ _o°m
M M vo 0x% + axV ™v Lo axt T vo dxV 0x°
4 1 0ge 0gve gy oM'1 09.e 99ce 09\ 1 0gre 0gve dgw) 1 99.e
2 (pmrL eu(_T 99ve _ 99rv IM'1 nen (99w | 99ce _ 990 4 pptl e (99we | O9ve  09wv)1 Sep (99w
6x“< Zg axV + oxT 0x€ + axV 2 g 0x° + oxt 0x€ + 2 g axV + ox* 0x€ Zg ax° +
09se agto‘) omM¥ 1 €L (6gve 09ce agvc) 1 0J+e 0g.e 0gn\ 1 0gve 09gge 09vo :

- L )M g (=) g et — .(Fleisch
axt dx€ axt 2 xS axV dx€ 2 axt + axT dx€ Zg 0x% + axV dx€ ( ?
2012)

.e . . .. . . oMY,
Definition12. The third-order covariant derivative of the contravariant vector satisfied M_%_ oA = a)’(‘;\'“
« _Mh o _ 0 (a (om* TF“) (aM tr )Fu(aM tr )Fl}
Myo T M. VA My ok~ ax} {ax<T (axv +M ™ + +M Y axt +M vo
Fi] oMK - K oM L K oMK K L 18 ] oMM u
e N R A R AR L R 1 LA
+ {Ox" (6x" +M ™v + axV +M w™v Lo ax' +M TL vo KA 0x% \ ox¥ +M ™® +
om* T H oMM H L K a0 (oM" H 3
et M T )= G ) - GRGE )+ G v ) T -
( +M ™® o axt + Rl Ko VA ax¥ \ oxV +M T™v + axV +M Y 1K
(aM u) r L } r K _ a3mH 92 w1l _en (agTE Ogve agw) + 0 oM 1gEu (agle +
axt T VK oA 9xVoxCax*  9xCaxr 2 dxV dxT dxe€ daxr \axV 2 0x°
a a a 1 a a a 1 a a a a [omM*1 a a
Joe __ gw) + — MT _gel ( J1e + 9ve _ g‘rv) _geu ( e + Joe __ gw) - 1 e[( Ive Joe __
ox* 0x€ ax 2 axV ox* ax€ )/ 2 0x° ax* o0x€ ox ax* 2 0x° axV
a i} 1 a a a 1 a a a aZmM* 1 i} a a
gvcr) -—= MT _geu ( 91e + Jie _ gu) —g“ ( Ive + Joe __ gvc) + geu ( gl;& gre !]K}\)
0x€ ax 2 ax' ax* ax€ ) 2 0x° axV 0x€ dxV 0x% 2 0x ax¥* 0x¢€
1 0gte | 0gve 09w\ 1 O09xe |, 09re _ 09xr omM'1 0die | 09oe 095\ 1 0gxe
2 (mrl eK(_ 99ve _ 99tv)\1 _ep (99xke , 99re _ 99xr ex (99 | 99ce _ 996\l ep (99ke
+ x° < 29 axV + axt  oxc /)29 ax* + axx  9xe oxv 29 Gxo T ot axe ) 29 ax? +
09 6QKX) 1 0gre 0gve 0gwv\ 1 09.e 9gce 091 0gxe 09 0w
99xre _ 99xA MTLge (99 4 99ve _ C9w )1 e (COe 4 O9ce _ 99w )L jep (99xe | 992 _ 99w ) _
ax¥ dxe€ + Zg axV + oxT ox€ Zg 9x° + axt dxe€ 2g dxr + ax* dxe€
aM* 1 €L (agve 99ce agvcr) 1 ¢ (69 g dg )\) 1 (ag ag ag ) 1 (ag ag
- - —ZVE ZJo€E __ ZIVOo ) u [ ZZKE —ZAE_ ZZKA) YT geK —JTE L€ ZIJTL) _ HEL [ ZZVE —Jo€ _
dxt 2 x° axV ox€ 2g ax? + axx ox€ 2g axt + axT  9x€ 2g x° + axV

@J)lgeu(agi+%_ag_‘0\) _ou 1 ex(%+%_f’g_vx) _ 0 (yrl eu(%Jr%_

ax€ /2 axr | axx dx€ 0x* 9x° 2 axA dxV dx¢€ x° 2 ax* axT

ag‘m) lgeK (agve + 992e _ agvh) BM 1 € (agte 09ce _ agtc) lgeK (agve + 09)e _ agvk) —MT l €L (ag‘[e
ox€) )2 axr  axV dxe€ 9x% 2 x° axt ax€ /2 dxr axV dxe€ 2 dxk
O0gxe ag‘m) lgep, (agte + 09ce agto’) lgeK (agve + 99xe _ agvk) aM”l €l (agKe 0gce agKO‘) lgex (agve +
dxT ox€ /) 2 x° dxt 9x€ /) 2 axr  axV oxe€ axt 2 xS 9x* ax€ ) 2 axr
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09 _ ‘79\;1) + M-[ 1 en (59126 + 09.e _ ag‘n) 1 €L (agke + 09ce _ agko‘) 1 €K (agve 09e _ agvh) _
axV 0x¢€ 2 g ox* ox* 0x€) 2 0x% ax¥® 0x€ /) 2 axr axV 0x¢

aZmH 1 €K (5966 0gxe _ 595}\) _ 0 M-[ l €n (6915 0gve _ agtv) 1 €K (ago'e + 09ne _ ago’?\) _
OxV ox¥* 2 axr 0x° 0x€ ax¥® 2 axV ox* 0x¢€ 2 dxr 0x° 0x¢

3Mll en (69Le + 09xe _ 69LK) l €K (ago'e 09n¢ _ 090‘1) _ M-[ l €L (agte + 0gve _ ag‘[v) 1 en (agle + 09xe _
axV 2 ax¥ ox* 0x€/ 2 axr 0x° 0x¢€ 2 g axV ax* 0x¢ /) 2 ax¥® ox*

‘79LK) 1 €K (6966 09xe _

) oM* 1 i) i) i) 1 i) i) i) 1 i)
> 90‘7\) = EL( Jve Jxe gVK)_ GK( Yoe Ire yax) + Mt_geu( Jte +
0x¢€/ 2 0x 0x° 0x€ 2

ax' 2 ax¥® axV 0x€ /2 xr 0x% 0x¢ ax'

09,¢ _ 3911) 1 €L (59\;6 0gxe
ax¥ axV o0x¢

agvk) l €K (ago'e 99n¢ _ 090%)
ax* 0x€/ 2

2 axA 0x° 0x€
Definition13. When the next conversion equation is established, x"V is contravariant components of a tensor of

_ oM axY 5a

. W
the second rank. (Fleisch, 2012) x 920 X

Definition14. When the next conversion equation is established, x,, is covariant components of a tensor of the

d rank. (Fleisch, 2012) x,, = 222

second rank. (Fleisch, ) Xy = T2 20 Yo

Definition15. When the next conversion equation is established, x! is components of the mixed tensor of the
d nk l . h o axM 6x7‘ o

second rank. (Fleisch, 2012) x, = 725 o XA

Definition16. When the next conversion equation is established, x,,, is covariant components of a tensor of

. . ax* ax' ox€
the third rank. (Fleisch, 2012) Xyyo = 20 === X

Definition17. When the next conversion equation is established, x). is components of the mixed tensor of the

. L . . dxM ax' 9x¢
third rank of the second rank covariant in the first rank contravariant. (Fleisch, 2012) x} = ﬁ%ax%xfg

Definition18. When the next conversion equation is established, x\tlcl is components of the mixed tensor of the

fourth rank of the third rank covariant in the first rank contravariant, (Fleisch, 2012) x ., = 2t 0x<oxtoxP
(0]0) rankK o (¢] 1rd rankK covariant in € I1rst rankK con raVarlan.( €1S¢Cn, ) xvc}\ = ox. 92V 920 axh xeaB

Definition19. Y., =Y, = ;x—}; is established for covariant differentiation of scalar Y. When X,Y are tensor

each, (XY)., = X.;Y + XY, is established for covariant differentiation of XY.(Dirac, 1975)

n
Definition20. M"* = Mx" is established. M*, x" are tensor of rank 1, and M is scalar here. 1:—“ = =M is

B S
<':|‘<'1:

established. M;%,x;% are tensor of rank 2. Notation; before the index with the bottom expresses covariant

differentiation here.

Definition21. "Contraction" of a Mixed Tensor. - From any mixed tensor we may form a tensor whose rank is

less by two, by equating an index of covariant with one of contravariant character, and summing with respect to

this index ("contraction"). Thus, for example, from the mixed tensor of the fourth rank AJJ, we obtain the mixed

tensor of the second rank, Aj = A},(¥, Al), and from this, by a second contraction, the tensor of zero rank,

A = A} = A}, .(Einstein, 1916).
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3. Covariant Derivative for the Vector (M LM lLl) in Tensor Satisfying Binary Law

_ oMy

um 1ag®y
T oaxv’ B

M, ——— established in tensor satisfying Binary Law.

Pr itionl. M.
opositio v Oxy V2 axk

o
M, =

Proof. 1f all coordinate systems satisfy Binary Law, I get

oM, 1 Oguv |, 9gvww _ 9gpv
o= 5 (3 55 2 1
v axV Va2 9 axV axk axV ( )

from Definision8. An existence position of the free index is unidentified in the second term of the right side of
(1). This is problem. Then, I limit operation satisfying Binary Law to index u in Definision8 and get

oMy 1 dgn 7] dgy
My, =208 _ L ger ( e | 99ve _ uv). )
H axV 2 dxV dxH dxe€

I mark the index which I operated satisfying Binary Law here. Similarly, I limit operation satisfying Binary Law
to index v in (2) and get

oMy 1 0gue |, 9gve O9pv
Mg, =208y L er(_lt 9gve _ )
BV gxV T2 9 axV axH oxe€ 3)

And, if all coordinate systems satisfy Binary Law, I get

My 1 dgpy |, Ogyy 99pv
My =28 — M, 2 gv (22 4 20m _ 20i) 4
YV gxY vz axV axH axV )

from (3). The problem in (1) is solved in (4). In consideration of (2),(3),(4) mentioned above, I mark free index
of Definision8 to solve this and get

My 1 0gpe |, 9gve Ogpv
My, =200y L (—” ve _ ) 5
Hv axV ng axV + oxH x€ )

If all coordinate systems satisfy Binary Law, I get

oMy 1 dgnv | dgvy  09pv
My, =28 _ L (_u _,__)
Voo axV v Zg oxV + oxH axV (6)

from (5). I get

oMy 1 09y oMy 1dgY
— H_ — VvV [(Z2W) — | —J9
My, M,z9 (Bxﬁ) axV M, 2 0xH ™

from (6). (7) must rewrite it in

oM, 1099
M, =—2— M-~ (8)

axV G2 gxH

by (7) being a tensor equation. I get the conclusion that (8) doesn't satisfy Binary Law from Definision6. I get the
conclusion that (8) isn't an equation of the tensor satisfying Binary Law because (8) doesn't satisfy Binary Law.

I rewrite one existing index v in each term of (8) in index p using Definision2 and get

Mt o M gy 100 oMy 100 ©)
H ax, G2 axn 0xy V2 axk’

I get the conclusion that (9) does satisfy Binary Law from Definision6. I get the conclusion that (9) is an
equation of the tensor satisfying Binary Law because (9) does satisfy Binary Law. I rewrite one existing index v
in each term of (8) in index p using Definision4 and get

My 10097\ _ oMy 1(0gy
My = =54 M3 (5) = — 5o+ My (5)- (10)

I get the conclusion that (10) does satisfy Binary Law from Definision6. I get the conclusion that (10) is an
equation of the tensor satisfying Binary Law because (10) does satisfy Binary Law. I get
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M,
My, = _ﬁ (1)

in consideration of Definision7 for (10). Because the second term of the right side of (11) doesn't exist,

oM
My, = ax5 12)

can rewrite (11) using Definision4. In addition, M, can't rewrite M;l” of (9) using Definision2 because the
second term of the right side exists in (9).

amH

axV

Proposition2. Mﬁ = is established in tensor satisfying Binary Law.

Proof. I mark free index of Definision9 by the same reason which I expressed in Proposition1 and get

g _ oMt Tl el (% 99ve _ _agTV)
My = axV +M 29 axV + axT  ox¢ )’ (13)
If all coordinate systems satisfy Binary Law, I get
i _ om¥ vl vi (a’gj, agvy _ agvv)
M:V T axY +M Zg axV + axV axV (14)

from (13). I put a mark in (14) to express the difference in computation sequence. I get

_ i — v Py
m_ oM vl i (agw) _ oM™ v19dg,
M:V oxV +M 2 9 oxV oxV M 2 9xV’ (15)

i ot oo s i
MG =20 4 ML gT (S) = 2y 1o (16)

VT axV axV axV 2 dxV

from (14). (15),(16) must rewrite it in

oM™ 1 ({t?l
M.ll — oY% o 17
v axV 2 axV’ a7
MY = amM c1agh (18)
VT gy 2 9x°

by (15),(16) being a tensor equation. I get the conclusion that (17),(18) doesn't satisfy Binary Law from
Definision6. I get the conclusion that (17),(18) isn't an equation of the tensor satisfying Binary Law because
(17),(18) doesn't satisfy Binary Law.

I rewrite one existing index v in each term of (17),(18) in index p using Definision4 and get

g MM Ul(agg)__aM“_ ‘,l(ag‘*})
M"” T axk M 2 \axt/) — axM M 2 \axH/)’ (19)
oM+ 1(0gh MM 1(0g}
M! = mo (2= I mvo (2R, )
M axH 2 \9x° axH 2 \ axV (20)

I get the conclusion that (19),(20) does satisfy Binary Law from Definision6. I get the conclusion that (19),(20)
is an equation of the tensor satisfying Binary Law because (19),(20) does satisfy Binary Law. I get

no_ oMM
—Ml = -2% @1)

in consideration of Definision7 for (19),(20). Because the second term of the right side of (21) doesn't exist,

om4*
M}, = (22)

axV

can rewrite (21) using Definision4. I rewrite one existing index v in each term of (17),(18) in index p using
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Definision2 and get

MWH = amt + 0'1 ng — s vl 095 (23)
oxy 2 \oxy axy 2 \oxy )’

Mun = S0 4 o2 () = 25 4 3 () (24)
axy 2\ 9x° axy 2\ axv /'

I get the conclusion that (23),(24) does satisfy Binary Law from Definision6. I get the conclusion that (23),(24)
is an equation of the tensor satisfying Binary Law because (23),(24) does satisfy Binary Law.

oM
ege _ 1]
Proposition3. M, = ——<—~

Proof. I mark free index of Definision10 by the same reason

is established in tensor satisfying Binary Law.

which I expressed in Propositionl and get

Moo = 62Mﬁ _ 7] M 1 €T (agﬁe dgve _ 39@) _ %1 €L (agﬁe 095 _ agﬁ&) +M lgg-[ (5916 + 09ve _
VG 9xVoax® axO\ T2 axV axH ox€ axV 2 x° axH dx€ T2 axV axt
0gm) 1 a (6gne 995¢ _ 09a6) _OMp1 o (Q%e + 995¢ _ 0gva) + M. Lget (f’gne n 09 _ f’gm)l e (0gve +
ax€/ 2 9x° axH ox€ ax' 2 0x° axV oxe€ ng dxt axh  ax€ )2 0x%
0gse _ 0gvs
ox  ox¢ ) (25)
If all coordinate systems satisfy Binary Law, I get
Moo= Mg 0 (h1 vv(ﬁgﬂ m_aguv) _ oMyl w(@ %_WW) lgw(@
WVIV 9xVaxV  axV V2 oxV axH axV oxV 2 oxV oxP axV Va2 axV
dgvv _ 5vi) 1 vV (agﬁv dgvy _ 39;&) _ aMﬁl vV (fy% dgvy _ agW) + M l v (agﬁv dgyv _
axV axV /2 axV axH dxV axV 2 axV axV dxV Va2 axV axH
agﬁv) l vV (@\v\; 0gvv _ 59W) (26)
axV /) 2 axV axV axV
from (25). I put a mark in (26) to express the difference in computation sequence. I get
%My 9 1 gy My 1 gy 1 agw 1 gy oMy 1 gy
Moo= 9 (L W(—V_V) _ oMy W(—V_V) ML W(—V_V)- W(—V_V)——“- W(—V_V)
HVIVE gxVaxy  axv\' V2 9 oxH axV 2 axH + M, 2 g axv ) 2 9 axH axV 2 axV +
MLgw (agw)g w (a’gf) _ Mg 0 (M 1ag¥)_amvgag¥ 109y 109y _ 9Mp1dgy 109y 104y
vz 9 oxt ) 2 9 axV axVaxV  axV\ Vz2oaxik 0xV 2 9xH V2oaxV2axk  9xV 2 0xV V2oxt2axV’
(27)
%My i) 1 gy oMy 1 gy 1 gy 1 gy oMy 1 gy
Mooo=-2M0 9 (g Low (_,) _ Myl (_,) M, Lgv (_)_ w (_,) _ Ml vy (_,)
VIV axVaxy  axV\ V2 g axH axV 2 oxP +M, 29 oxvV /)2 oxH oxV 2 9 oxV +
M Lgw (agw)g w (agw) _ My 0 (M 1ag¥) _ My 1dgy 10gy19gy _ OMpu1dgy 109gY 109y
Va2 g axk ) 2 9 axV axVax¥  axV\ V2oxH dxV 2 dxH V2axvV2axk  axV 20xY V2axk2axV
(28)
from (26). (27),(28) must rewrite it in
Mo = 9 —i(M 1ag3)_aMcgagS 10951999 _ My 1098 1998 1998 (29)
ViV gxvaxy  axV G2 gxk axV 2 dxH G 20xV2axk  9xC 2 0xV 02 09xH 2 axV’
Moo= My i(M 1693) _ Ms1098 10991099 _ My 1099 10981098 (30)
VIV " gxvoaxy  axV 02 gxH axV 2 dxH 020x%20xH  9x% 2 dxV G2 0xH2 gxV

by (27),(28) being a tensor equation. I get the conclusion that (29),(30) doesn't satisfy Binary Law from
Definision6. I get the conclusion that (29),(30) isn't an equation of the tensor satisfying Binary Law because

(29),(30) doesn't satisfy Binary Law.
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I rewrite two existing index v in each term of (29),(30) in index p using Definision4 and get

M :ﬂ_i( 1@)_%1@ 19931093 _ OMyu 109 10951008 _ My
IR gxloaxk  gxH 02 gxH dxH 2 9xH O209xH20xH  9xC 2 axM G20xM20xH  dxHaxH
a ( lagﬁ) _ oMy, 19g) 10gy19gy M, 10gy M 1dgy 109} 31)
axt "V 2 9xH dxM 2 dxH V2axk20xth  9xV 2 dxH V2 axH 2 axW
M zﬂ_i( 1%)_%1% 10931093 _ My 1093 10951098 _ My
IR gxlgxk  axk 02 gxH oxM 2 axH 020x%20xk  9xC 2 axM G 20xM2axH  dxHoxk
a ( lag‘ﬁ) _ My 19g) 1095 10gy  9Myu 109y M 1dgy 10gY (32)
axH V2 axk dxH 2 oxH V2 0xV2axk dxV 2 oxM V2 axH 2 axh

I get the conclusion that (31),(32) does satisfy Binary Law from Definision6. I get the conclusion that (31),(32)
is an equation of the tensor satisfying Binary Law because (31),(32) does satisfy Binary Law. I get

%My
Mywn = 5aonm (33)
in consideration of Definision7 for (31),(32). Because the second term of the right side of (33) doesn't exist,

2
ym
axV oxV

My = (34)

can rewrite (33) using Definision4. I rewrite two existing index v in each term of (29),(30) in index p using
Definision2 and get

M — %My, i) ( 1 ag“") Mg 1 agH° 1993 19g"°  0My 19gH° 10g319g"% _ 9*My
Ko7 axyoxy  dxy U %2 oxh dxy 2 9xH C20x,2 oxM  9x®2 dxy O20xM2 Oxy  Ox,0xy
(1, By o100 gy 000 10GN 0Ny 100"y 1081000 (35)
dxy \ V2 oxk dxy 2 OxM V2ox,2 axh axV 2 ax, V2oaxh2 ox,’
M — %My, i) ( 1 6g“'6) OMg 1 agH° 19gH°19g"°  OMy 19g"° 1993 19g"° _ 9*My
L 0xy0xy  0xy G2 axk 0x, 2 dxH G2 9x0 2 oxM 0x® 2 dxy %20xH2 oxy - 0x, 0x,
D (1, 1) 100 |y 1001000 oWy 100y 1008106 (36)
dxy \ V2 oxk dxy 2 dxM V2 oxV 2 oxH axV 2 ax, V2axH2 dxy, "

I get the conclusion that (35),(36) does satisfy Binary Law from Definision6. I get the conclusion that (35),(36)
is an equation of the tensor satisfying Binary Law because (35),(36) does satisfy Binary Law.

2ZMH

s (L
Propositiond. M., = pyROpwY

is established in tensor satisfying Binary Law.

Proof. I mark free index of Definision11 by the same reason which I expressed in Proposition1 and get

n 2mH a 1 (0 dgve 09w OM'1 (0 095¢ 095 1 a agy
M.L—l,— — B _ MT _gEu ( g‘r_e 9ve g‘t\)) 2 g€R ( gl._E 9ce gw) + M-[ 1 EL( g‘c_e + 9ve
V0o dxVoxC® = 9xC 2 axV axT ax€ axV 2 ax° axt 0x€ 2 axV axT

69‘:?) 1 en (agte + 0gse agLE) _ 6Mﬁl €L (agVE 0gse agUE) _ Mtlgeﬁ (ag‘te + 09 agtl) 1 e (agVe +
ax€ /2 xS = oxt ax€ ax' 2 xS 9xV dx€ 2 axt  9xT  ax€/2 x%

0gse agva)
axV axe€

G7)

If all coordinate systems satisfy Binary Law, I get

— a2mH + 4 (Mv lg\)l—l (09/\7\; + dgvy _ agvv)) oMY l v (ag/Tv + d9vv _ agvv) + MY lgw (agvv
2

(=]

M

)

<

Vo axVaxV o axY 2 axV axV axV axV 2 oxV axV axV axV

dgw agvv) 1 v (a’g~ agw 3gvv) _oaME1 (a’F ogw agvv) _prigm (67 4 99w _
axV oxV ) 2 axV oxV axV axV 2 axV axV axV 2 axV oxV
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69\)\)) l vV (@% gy _ agW)
axvV /2 axV axV axV

(38)

from (37). I put a mark in (38) to express the difference in computation sequence. I get

— 2R 2 v Y - /A0 B a—.
[T °M i v 1 VI (69\)\)) oM 1 VR (agvv) v l vV (agvv) 1 VH (agvv) _ oM 1 vV (59\)\)) _
M?V?V T axVoxY + axV M 2 g axV + axV 2 9 axV +M 2 g axV ) 2 g axV axV 2 9 axV

My L gvR (ﬁ); w (6?) _0ME 0 (4v100v) oMY 109} o 4y 100V109) _ OME10gy 0100y 109%
2 g axvV /) 2 axV axVaxV = axV 2 9xV axV 2 daxV 20xV20xV  axV 20xV 2 dxV 2 axV’
(39)
m 2mH d 1 i (0gvy MY 1y (Ogvy 1 agvw\1 v (0gvv oM™ 1 dgvv
3 (2) B ()0 () 1 (22) - 220 () -
ViV axV axV + axV 2 g axV + axV 2 9 axV + 2 g axV /2 g axV axV 2 g axV
ML gue (L)L guv (e OPME 0 (v1P9y) | OMY1dgy | 4109100y  oMF1dgy 100V 100y
2 axvV /) 2 axV axVaxV = axV 2 dxV axV 2 axV 20xV20xY  9xV 20xV 2 dxV 2 9xV
(40)
from (38). (39),(40) must rewrite it in
M= oM 0 01995) | 9M° 1095 13981095 _ M" 1399 _ 1519951397 (41)
ViV axV dxV axV 2 oxV axV 2 dxV 2 0xV 2 axV 0x% 2 oxV 2 0x9 2 axV’
- 9ZMH i( 61695) aMclag‘h‘ Glagglagtl_amulags_ Ulagﬁ;lagg (42)
ViV axV dxV axV 2 0x° dxV 2 0x% 2 0x9 2 0x° 0x% 2 oxV 2 0x% 2 oxV

by (39),(40) being a tensor equation. I get the conclusion that (41),(42) doesn't satisfy Binary Law from
Definision6.

I get the conclusion that (41),(42) isn't an equation of the tensor satisfying Binary Law because (41),(42) doesn't
satisfy Binary Law.

I rewrite two existing index v in each term of (41),(42) in index p using Definision4 and get

Mh = 2MH d ( Glagg) aM° 1dg4 c189319g5 oMM 109} | 1dg5 1047 _ 92MH
G gl gxk T axM 2 9xM axM 2 axM 20xM20xH  9xC 2 axM 20x920xH  9xMoxk
F 1dgy oMY 1agY 1dgY1dgY oMM 1dg) 1dgt 109},
_( V- v) —- %9y v_-Ybv - Y%y __ g v_-Y9y 2791 (43)
oxM 2 9xMH axM 2 axH 20xH20x"  AxV 2 0xMH 2 dxV 2 axW
Mu _ 32MM F) o_lagﬁ aMGlagﬁ Glagﬁlagﬁ_aMulagﬁ_ Ulagglﬁgﬁ _ 92 MM
R gxHaxk T axH 2 9x0 dxM 2 9x% 20x920x°  9xC 2 axM 20x929xH  dxHoxMH
a (nv1994) | oMY 109, v10g} 109k  oMM1dgy .\ 10gh 109} (44)
dxH 2 dxV axM 2 axV 20xV20xY  9xV 29xM 2 dxV 2 9xM

I get the conclusion that (43),(44) does satisfy Binary Law from Definision6. I get the conclusion that (43),(44)
is an equation of the tensor satisfying Binary Law because (43),(44) does satisfy Binary Law. I get

[T 92MH
M = AxM axH (45)
in consideration of Definision7 for (43),(44). Because the second term of the right side of (45) doesn't exist,
noo_ 9ZMH
M:V‘V ~ axVaxy (46)

can rewrite (45) using Definision4. I rewrite two existing index v in each term of (41),(42) in index p using
Definision2 and get
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prwn = MY 0 (161006 | M7 1095 | 1110081095  OMM 109" 61005100M7 _ 0PMY

Oxy Oxy  Oxy 2 0xy Oxy 2 0xy 2 0xy 2 Oxy 0x% 2 dxy 20x% 2 dxy Oxy Oxy
b MY 10gy oMY 1dgY T 10gYy10gh  am"10ag"Y MY 10g4 10g"Y 47)

M 2 dxy dxy 2 Oxy 2 0xy 2 0xy axV 2 0xy 2 0xV 2 dxy ’
MR — aZm¥ a (M" 1 ag””) OMC 1 9gH+ Mol agho 1ag"* oMM 19gH° Mol agh1agh® _ 9%mM

- Oxy 0xy  Oxy 2 0x° dxy 2 9x° 2 0x% 2 0x© 0x% 2 dxy 20x%2 dxy - dxy Oxy

2 (Mol ML yol0 D100 IMELI0 _ o 1095199 (48)
axy 2 0x° dxy 2 0x° 2 9x° 2 0x° 0x% 2 dx, 20x92 dxy

I get the conclusion that (47),(48) does satisfy Binary Law from Definision6. I get the conclusion that (47),(48)
is an equation of the tensor satisfying Binary Law because (47),(48) does satisfy Binary Law.

3 M4

ogs 1! _ . . . . . .
PropositionS. M., = prepml established in tensor satisfying Binary Law.

Proof. I mark free index of Definision12 by the same reason which I expressed in Proposition1 and get

m M 92 1 g (09 dgve 09w 0 (M1 g (dg 095¢ 0945
ME o= g _(MT=gem ( e ve _ ‘[\1) o 1 en ( e ce _ lO’)
VoA 9xV 9xC axA + 9x0 dx 29 axV + axT  9x€ + axr 9 + +

oxV 2 9x% axt ox€
G 1 99t | 99ve _ 09w\l cji (99 | 995e _ 095 o_[(om*1 dgve | 995e _ 99vs
2 (pmrl 6[(_7 99ve _ 99w\ 1 ep (991 , 995¢ _ 09w5)) _ 9 L et (99ve | 995e _ 99vs) | _
6x7t( Zg xV + axT x€ Zg 9x% + ox' dx€ axA \ axt Zg x° + axV ox€

0_ MT lgeﬁ (09‘[6 + 09.e _ 09‘n) lga (09Ve + 095 _ 69V6) + aZm¥ l €n (agK_G 09Xe _ 0gkx) +
axr 2 axt  dxt  9xt/2 0x° axV dxe dxV 9x% 2 axr  9x¥ dxe€

0 1 0gte , 09ve 09w\\1 e (99xe , 993 09,:x oM' 1 0die , 095¢ 095\ 1 _eqi [(99xe
2 (mrL 6K(_7 99ve _ 09w\ |\ 1 efi (99xe 4 99%e _ %9x oM 1 ex (99 4 %95e 09w\ 1 jep (%9xe
6x°( 2 9 oxV + dxT 0x€ Zg axA + ax¥ dx€ + axV 2 0x° + ox* 0x€ /) 2 ax* +

995 agkx) + MtL g (0915 + Ogve 69@) 1 e (0gle 9g5e _ 09@) 1 en (0g.ge 997 agkx) _
axK 0x€ 2 axV oxT ax€ /) 2 0x° axt ax€ /2 dxr ax¥ 0x€

aMKiget (3gv_e + ag&_e _ agU&) 1 e (aglge + 093¢ _ agKX) _ M-[l €K (ag‘[E + 09 agu) 1 e (3!Jv_e agE_E _
ax' 2 0x% axV ox€ /2 ax* oxK 0x€ 2 axt oxT 0x€ )/ 2 9x% axV

99v5\1 e 0gKE+agxe_agK7‘ _ a2MmH 1 e agg€+agxe 09y i MTl eft (99te | 09xe _
g A A ax%

ax€ ) 2 ax? axx dx€ dxK 9xC% 2 axr axv  oxe 2 axx axT

7]
Ite +

ag’rK l €K agVE_I_agXe_agVX _aMLl € agLE agﬁ‘e_aglt_)' l €K 6gVE agXE_agVX _M‘[l €L
ox¢€ 9 A A ox¥

2 axr axV ox€ ax¥ 2 9x° axt ax€ /2 ax* axV dxe€ 2

0gke 09w\l i (09 |, 995c _ 996\ 1 ek (99ve |, 997 _ 99vx oMM 1 o (3gxe | 095¢ _ 99w\ 1 ex (9ve
—— )9\t =< )9 =t &5 —¢ - ——t ) —
oxT 0x€ dxr

2 0x° axt 0x€ /) 2 ax? axV dx€ axt 2 0x° axx ax€ /2

095 0gvx) + Mt 1 ge® (6gte + 09 0gu) 1 a (6g|<e + 0gze 09@) 1 ex (agvf + 093¢ 6yvx) _
oxV Ox€ 2 oxt oxT 0x€ ) 2 0x% ox¥ ox€ ) 2 ax? axV Ox€

axV 0x¥ 2 -

aZMmHr 1 e (ag3_€ 095¢ 6gax)_ a
dxr 9x° Oxe€

1 /(0 agv g\ 1 095 ag5, 0g=5
MT—ng'( g’l:f 9ve __ g’t\)) 1 ex ( gc_e + }:e _ Gh) _
2 axV dx* ax€ /)2 dxr ax° dxe€

aMngeﬁ (agte + 0gxe aguc) lgeK (696;5 + 993 _ 696X> _ M‘tl €L (ag‘te 9gve _ agrv) 1 en (agte 0gxe
axV 2 ax®  9xt ax€ /) 2 axr xS ax€ 2 axV ' 9xT ax€ /2 ax®  9x'

aguc) lgeK (agaie + 095 _ 695X) aMﬁl €L (agVE 09xe _ agUK> 1 ex (096;6 + 095, _ 693—X) + Mt lgen (ag-[e +
0x€ ) 2 ax? 0x° 0x€ oxt 2 axx axV ox€ /2 axr 0x° dx€ 2 oxt

49.¢ _ ag‘[l) l €L (agVe + 09xe _ agVK> l €K (agcie + agie _ QQEX)
axT  9x€/2 axx axV ax€ ) 2 ax* 0x° 0x€

(49)

If all coordinate systems satisfy Binary Law, I get
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m 3mH 92 1 yg (09w , 0gv Agvy a [oMY1 o (Ogvy . Ogv Agvy
ML_l__z ¢ - _ i _ Mv_ VH( v_v v _ vv) . = VU( \C) A vv)
WViViV axV axV axV + axV axV 2 g axV + axV axV + axV \ axV 2 g axV + axV axV +
4 1 dgvwy | 09w _ 09w\ 1 i (09w , 0gve _ 0gvy o [omM*1 dgw | 0gyv _ Ogw
2 (v g (B g 2o _ 90ue) 3 i (T O _ D) _ 0 (OME1 (T ey 0
ax"< Zg axV + axV axV Z‘g axV + axV axV axV \ oxV Zg axV + axV axV
i_ M\; 1 VI (m + dgvv _ agvv) 1 vV (@U\_\) 39v_v _ 3gvv) ain_l VI (@\T_\) + 0gvv _ 5§vv) +
axV 2 axV axV axV /2 axV oxV axV dxV oxV 2 axV axV axV

axV

L M\) l AVAY) (m 69V\) _ 39vv) l \)ﬁ (65\;) + 39W _ 3gvv) + anl vV (m} + 39W _ f’gvv) l vlj (m}
2 axV axV axV 2 axV axV axV axV 2 axV axV axvV /)2 axV

9gvv agvv) 1 6’9\\)\) 9gvy dgw 1 @ 0gvv dgw 1 [ m 0gvv 9gvv
axV axV + Zg axV + axV axV /)2 oxV + axV axV /2 axV + axV axV

oMY l Y (m, dgvy _ 09W) l VR (m dgvv _ 0gvv) - MY lgvv (@ dgvv _ agvv) l vV (% dgvv _
axV 2 oxV axV axV /2 oxV axV axV 2 axV axV axV /2 oxV axV

5QW) 1 v (EQTN + Ogw 3gvv) _tME 1, (Tg% + Ogww 99W) _ 0 MvLigoe (55;; + Ogvwy
oxvV /)2 axV axV axV axY axV 2 axV axV axV axV 2 oxV oxV

axV axV axV

+

axV 2 axV axV axV 2 2 axV oxV axV 2 oxV

6gvv)> 1 AVAY) (% 0QV\) _ agUU) _ oMY 1 \)ﬁ (@-\:} ang _ agvV) l AVAY (m ang _ agVV) _ Mv lgvv (55;’
v axV 2 v

dgyy _ a,gvv) l Vi (m gy _ agvV) l vV (@% dgvv _ agW) aMﬁl vV (557\;; dgvv _ 09vv) l vV (%
oxV axvV /) 2 axV axV oxvV /2 axV axV axV axV 2 axV axV axvV /2 axV

9gvy 0966) 1y (09w [ dgyv) 1 dgvv 9gvv dgw) 1 dgwy 9gvy dgvv
—Zvv _ ZIV MV=gVH (=Y Z2W TV D AV ([ 2V ZIVV ZIVV ) D VY ([ 2V TV IV
axV axV + 2 9 oxV + axV axV /2 axV + axV axV /) 2 axV + axV axVv

aZmH 1 vy (fﬂz"w Ogw 39W) _ 0 MY 1 i (m Ogww 9gvv) 1 vy (ﬁa} Ogvv _ 59W) _
axVaxV 2 axV axV axV axV 2 axV axV axV 2 axV axV axV
oMY 1 n(@ m_"’éﬂ)l (E m_agj)_legw(@ m_M)z n(@ 99w _
axV 2 axV axV axvV /)2 axV axV axV 2 axv axV axV /)2 axV axV

a.g\)\)) 1 vy (% dgyv agw) oMM 1 vV (% dgvy agV\)) 1 v (% dgvv agW) vl vi %
axV /2 axV + axV axV + axV 2 axV + axV axV /2 oxV + axV oxV + Zg axV +

dgvy agvv) 1 v (% dgyy agV\)) 1 vy (% dgvv 3!]W)
e — - — - - — - — 1. 50
axV axV /2 axV + axV oxV /2 oxV + axV oxV ( )

from (49). I put a mark in (50) to express the difference in computation sequence. I get

M;HV;V;\_/ = axva;l:;aax“ + ax‘i?j?xv (Mv ig\/ﬁ (%)) + 6;;‘7 (%igw (ﬁ}))

o307 (B30 (59) - o (3 o™ (39) - w307 () 0™ (59))
st (8) i3 (38 )10 (58) + 85207 (58) 30

e ()30 (58) 30 (328) - 55 0™ (59) 30

&
(52)
o ()10 ()10 (59) - et (52) -3 o307 (58)10m (30 -
()
(52)

M1 v (@) 1w (@) —MVigw (@)l Vil (@) Law (@) 4 MEL v (m)lgw
oxV 2 oxV /2 axY 2 oxV /2 oxV /2 axY oxV 2 2

1 vi 5?)1 (a’g‘)l (a’gf) a*mM* 1 (ag?v) 9 1 —(z?’gTV) 1
vl v (99vw)\1 vy (99vw)\1 vy (99w) __ 9°M" 1 yy (0gw) __ 0 vl _vi 1 v
M Zg (ax" Zg axV Zg axV 6xV6xV2g axV axV M Zg axV 2‘9
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mv1 (m) 1 (99\;\;) (99\;\;) 1 vm (m) 1 (@%) omMH 1 (f’gw) ( vv)
n 1 w Mv vV )l ovi 1w \ 1w _
9%V 2 29 axV /2 9 axV g oxV /2 g oxV /) 2 g axV + oxV 2 g oxV v

i i Py
MY lgvﬁ (39\;\;) lg (3gvv) ( ) _03M_“ 4 fz (v 199 L9 a [om1 ag
2 axV /2 axV dxVoxVoxV ~ odxVoxV 2 oxV axv \ axV 2 0xY

0 (pyvidsv1oey) _ o aM“mgf Mvi09v1day) | oM 109y 2 (v 1agv) 1ag} |
axV 20xV 2 axV axV \ axV 2 ax" 2 dxV 2 9xV axVoxV2axV = axV 20xV) 2 0xV
oMY 130V 199% | 11y 129Y 109Y 100} _ OM¥1303100% _ 1\ 199% 1093100} _ oMM 10gy
0xV 2 9xV 2 axV 20xV20xV209xY  9xV 20xV20xV 20xV20xV20xV  9xVaxV2axY
0 (yv1sb)\ 109y _om 109l 139y _ 19981065 100Y | M 136Y109Y | 41000 1090135 _
axV 20xV ) 20xV  9xV 20xV 20xV 20xV209xV20xV " dxV 20xV2adxY 2 dxV 2 0xV 2 axV
a2M" 13gY 0 v19gh\ 109 omY1ag- 1097 lagvlagvlagv oM™ 18g% 1997 MY 1égv10gvlﬁgv
axVaxYy2axV  axV 20xV ) 20xV  9xV 20xV 2axV 20xV20xV20xV " dxV 20xV2dxY 2 0xV 2 0xV 2 9xV’
(51)
m a3MH 92 1 g (0gy o (M¥1 g (9gv F] 1 agyw\1 v [0gv
MR —_OMT " (yvi VH(J) 9 (M1 VH(J) 9 (vl W(J)_ VH(J) _
VvV axV axV axV + axV oxV 2 9 axV + axV \ axV 2 9 axV + axV 2 9 axV /2 9 axV
a [omP1 (Ogv\,) 9 1 g (09w 1 dgvy 2MY 1 gy
oxV <6x" 2 9 oxV axV 2 9 oxV /2 9 axV + oxVaxY 2 'g axV +
{4 1 9gvv 1 i (09vy oMY 1 dgwv) 1 1 (99vv 1 agvv 1 agvv i (99vv
L (pmvigw ( 1 v 1w 1 v + M Lgw Ay Vil _
daxV ( 2 9 axV 2 9 axV + daxV 2 g axV /2 g axV g axV /2 29 axV /2 'g oxV
0MV gvv (agvv) 1 gvp_ (agvv) -M lgvv (agvv) lgvv (69V\1) lg\)r,[ (ang) _ 2mMP l Y (Og—v) _
9xv 2 axV /2 axV 2 axV /2 oxV /2 axV oxVaxV 2 oxV
4 1 i (99vv 1 dgvv oMY 1 i (09w 1 9gvv 1 dgvv) 1 i (99vv) 1 9gvv
MYLigve (_ Logw (29w M L vi (29w )L jwv (99w _ pyvl vv (89w vi (GO} 1 vy vy
axV ( 2 9 oxvV/)2 9 axV axV 2 g axV /2 9 axV 2 9 oxV /2 g oxV /2 9 oxV +
omE1 (agw) 1w (agw) 1 v (09w 1 dgw) 1 99wy o*mt 1 99wy
) () s (22) ()0 (02 - S (1)
6x" 2 29 oxV /2 g axV + 2 g oxV /2 9 oxV /2 9 axV dxV oxV 2 g oxV
4 1 i (99vy 1 9gvy oMY 1 (09w 1 9gvv 1 dgyv) 1 (99w 1 9gvv
MYLigve (_ Low(29w) M 1 v (29w )1 v (29w) _ ppvl wv (99w )1 vi (9w )1 v vy
axV ( 2 9 axV 2 9 daxV axV 2 g oxV /2 9 axV 2 9 axV /2 9 axV /2 9 oxV +

MRl (agw)1 w (ng‘,) 1 ya (9guy) 1 agw 1 dgov 23mP PE 10"
2 o ()0 () 030 (22 0 (29) S (09) = s+ 12
axV 2 g oxV /2 g axV + 2 g oxV /2 g oxV /) 2 g axV dxV oxV oxV + dxV oxV 2 0xV +

0_(M°1090) | 0 (4v109%100y 0 (Bmioady o M l00b100Y) | oPm¥ 109y
dxV \ 0xV 2 oxV axV 2 0xV 2 oxV axV \dxV 2 oxV oxV 2 0xV 2 0xV dxVoxV 2 axV
2 (Mvi2st)1ok | o106 1008 | 106k 0% 100k | Ot oG 100k 106 100G 100k Ot 10
axV 20xV/)20xV ~ 0xV 2 0xY 2 dxY 20xV20xV20dxY  9xV 20xV2axV 20xV20xY 2 9x¥  9xV 9xV 2 9xY
P Mvmg\f‘ 10gY oM¥1dgh10agY Mv1agx1ag§1ag\-‘j aME109gY10gY Mv1ag§1ag¥1ag§ a2M" 10gY
axV 20xV)20xV  9xV 29xY2dxY 20xV29xY2daxV " dxV 20xV2axY 20xV20xY20xY  9xVaxY2axV
0 (yv10ob)1ogy o’ 10gk100% v 100k100b 100t | ow10Y 100k | 100k 1ogt 10y ()
axV 20xV)20xV  9xV29xY2axY 20xV29xY20xV  dxV 20xV2axY 2 dxV 2 9xV 2 axV

from (50). (51),(52) must rewrite it in

30 2 L c 13 PP N
W M 2 51008\ | @ (am®10g%\ | o (, 513951058\ o (om¥1ag3
ME = + moi9c) O (OMZ199¢) 4 O (pjol09al09s) _ 9 -

dxV oxVoxV = oxVoxV 2 oxV axV \ oxV 2 oxV axV 2 0xV 2 oxV axV 0x" 2 0xV

0 (pgol0961095) | 9°M° 1095 | 0 (1,61005\10d5 . 0M° 10951095 | 4101098 19951095
axV 2 0x9 2 oxV dxV oxV 2 axV axV 2 0xV ) 2 oxV dxV 2 dxV 2 oxV 2 0xV 2 0xV 2 0xV
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aM°1<ﬁ15g7,‘

0x% 2 0xV 2 oxV

5109310951098

2 0x% 2 axV 2 axV

aM°® 19g% 1098

dxV 2 0x% 2 oxV

RIS

5199810971996
2 0x° 2 oxV 2 axV

omM* 1395 1998

0x° 2 oxV 2 oxV

o

92 10gY a

VIV T 9V gV gV

(e

oM® 10g9 1 6gv

a
axV

1 (35](‘,1 1999
2 0x9 2 axV

9x% 2 9xV 2 9xO

o1 g3 1 6gv 1 0gv

2 0x9 2 0x9 2 axV

aM% 10g5 1098

dxV 2 0x9 2 9xV

dxV oxV

)+

(e

a%mM° 1agh
0xV dxV 2 0x°

)+

a

axV

2 0x°

1(3g(y 16gv 16g

2 0x% 2 0xV 2 0x°

oMM 19g9 1099

'9x° 2 0x° 2 0xV

5109312551350

2 0xV 2 0x° 2 axV

axV

(e

o 10951099 139

o 169316951693

2 0x9 2 0x9 2 dxV

O°M* 1098 _ 0 (11010951955 _ 9M% 1095105 _
0x% 0xV 2 axV axV 20x%) 2 oxV 0x% 2 dxV 2 axV

1agk 1098135 _ o 1358 _ 0 (1 01308) 1958 _
2 0x° 2 axV 2 axV dxV 0x% 2 axV 0x° 2 0xV ) 2 oxV

aMu 1 ag\,

aMC 1agh
oxV 2 0x°

)

?mM* 1099
0x% dxV 2 oxV

(

1 095
2 0x°

1099
2 0x°

2 0x% 2 0x9 2 dxV

9x% 2 9x9 2 0xV

bi)
)+ax—v

axV

aMH*19g5 10
oM 10951098 | pro
0x% 2 axV 2 axV

109510997 1997

2 0x% 2 0x0 2 axV’

) =50 (G

51099 1099 10g,

2 0x% 2 0x% 2 0x°

1 agv

(33)

a

oxV

oMM 199y
9x% 2 9xV

1098 1998
2 0x% 2 0x°

(e

aM® 19g3 1agh

0xV 2 0x° 2 0x°

(1°55%)

?mM* 1498
dxV 0x° 2 axV

a aM° 1agh 1099

0x9 2 0x9 2 dxV

(e

109510931098

2 0x9 2 dxV 2 daxV

1 0gg
2 0x°

199y
2 axV

a
0x%

10gy\ 1097

n
Eax_ﬁ)_

2 oxV

(54)

by (51),(52) being a tensor equation. I get the conclusion that (53),(54) doesn't satisfy Binary Law from

Definision6.

I get the conclusion that (53),(54) isn't an equation of the tensor satisfying Binary Law because (53),(54) doesn't

satisfy Binary Law.

I rewrite three existing index v in each term of (53),(54) in index p using Definision4 and get

Y Y S L i (Mcl@)_L(%l%)_i(lml@l%)_,_i(%”l%)+
HGHH OxMaxHaxt  axMaxH 2 9xM dxH \axH 2 axM axh 2 dxM 2 dxH axM* \9xC 2 axH
L(MGE%E@)_"Z_MGE%_L(MGE%)E%_ME%E%_ 0109519951095 |
dxH 2 0x% 2 oxH OxHoxH2oxH  oxH 2 0xH"/ 2 oxH OxH 2 oxH 2 oxH 2 OxM 2 9xH 2 OxH
OM® 10901095 | 116109519981095 | _0°MM 109% L(Mcl%)lﬁ oM 1095 109
0x% 2 OxH 2 oxH 20x%20xH20x*  0x%0oxH2oxH oxk 20x9/) 2 ox¥ 0x% 2 OxH 2 oxH
o109 10951098 9MH19g310g8 | 5109510931997 | 9*M* 1dgf | @ (Mclagg)lagﬁ
2 0x% 2 0xH 2 oxk 0x% 2 dxH 2 oxH 20x%20xH20xH  0xHoxO2oxH 0x% 2 0xH/) 2 oxH
M 19951098 | 41010951395 1098 oMM 10981098 /510910981008 _ _ _ o%m*
dxH 2 0x% 2 oxH 2 0xH 2 0x% 2 oxk 0x% 2 0x° 2 oxH 2 0x9 20x% 2 ox¥ OxH oxH oxH
8?2 (M\,lag‘t‘)_ b (aMVlagt‘)_ a (leag3iag5)+ a (aMulagﬁ)_l_ d (M lagvlagu)
OxH oxH 2 oxH dxH \oxH 2 oxH oxH 2 0xH 2 oxH OxH \ oxV 2 oxH oxH 2 0xV 2 ox¥
9?mM¥_10g5 0 (Mv1693)1695_61‘4“109310y5_ v19gy 139y 1dgy | IM¥ 10gy1agy
OxHoxH 2 oxH  oxH 2 0xH/ 2 oxH OxH 2 9xH 2 oxH 2 0xH 2 9xH 2 oxH 0xV 2 0xH 2 ox¥
v199y 199109y 62_M“1@+1(Mv1695)10ﬂ oM’ 199y 109k | 1ry100Y 109y 199 _
20xV20xH20xH  oxVoxH2oxH  oxMH 2 0xV/ 2 0xH 0xV 2 OxH 2 oxH 2 0xV 2 OxH 2 oxH
oMM 109V 1098 _ 3y 199y 109V 199 | 9°MY 109% L(Mvzaﬂ*)zaﬂ oM" 109y 109%
dxV 2 OxH 2 ox¥* 2 0xV 20xH20x*  oxHoxV2oxH  oxV 2 0xH/) 2 9xH OxH 2 0xV 2 oxH
v1dgy lagv lagu _ aMulagulagu lagv lagulagu (55)

2 0xM 2 9xV 2 oxH
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TR a3 MM a2 o109} a (om°10g} ) M01agﬁ1agﬁ a (aMulagﬁ)
S ™ gl gxM axl  gxhgxM 2 0xC axt \oxt 20x°)  axt 2 0x% 2 0xC dxH \9xC 2 axM
2 61%1@)_62_%’1%_1( 1%)1%_%1%1%_ 010971998 109,
axH 2 0x% 2 ox¥ OxH ox¥20x°  dxH 2 0x%/ 2 0x° dxH 2 0x° 2 9x° 2 0x% 2 0x° 2 0x°
MO 10081090 | 11610981098 100u | 0*M* 1093 2 ozaﬁ)z@ 9m° 109, 1993
0x% 2 dxH 2 9x° 20x%20x"20x% = 0x%0xH2oxH oxk 20x9) 2 ox¥ 0x% 2 0x° 2 oxH
01093109, 100% oMM 10971098 4 5100510081008 | 0°M* 1098 | 0 (1/51094) 1998
2 0x9 2 0x% 2 dxM 0x% 2 0x% 2 axM 2 0x9 2 9x° 2 axM dxM 9x9 2 axM x% 20x9) 2 dxH

aM° 1095 199 6109010951098 9M"109§1098 /5109519951098 _ _ _ o*M*
dxM 2 0x% 2 dxM 2 0x% 2 0x° 2 oxM 0x9 2 dxM 2 dxM 2 0x% 2 9xM 2 9xM dxH oxH oxH
92 v109i\ o (am¥1dgh\ @ leag‘ﬁlagﬁ a (amhagu) a (leagvlagp)
dxM oxk 2 oxV axH \ oxH 2 axV axMH 2 dxV 2 oxV dxH \oxV 2 axH axM 2 0xV 2 oxM
62_M“1f’95_1( vzﬂ)zf’gﬁ oMY 199100y _ 0y 1004100% 199y | oMY 199} 109,
OxH axh 2 axV OxH 2 0xV/ 2 oxV OxH 2 0xV 2 oxV 2 0xV 2 oxV 2 oxV dxV 2 oxH 2 oxV
v100¥1008109y  o’m¥ 10g} 2 vzagﬁ)zaiﬁ OMY 1093109}k | 41y 1098 199u 1008 _
2 0xV 2 0xM 2 oxV OxV oxH 2 ox®*  oxM 2 0xV/ 2 oxH dxV 2 0xV 2 oxM 2 0xV 2 0xV 2 oxM
oMH 109} 109Y _ /v 100y 1094190k | 0*MM 100k | 0 ()., 199u) 199k  aM" 109} 100}
OxV 2 0xV 2 oxH 2 0xV 2 0xV 2 ox¥ OxHoxV 2 oxH axV 2 0xV) 2 0xH OxH 2 oxV 2 oxH

v109li10gy 109k  oM" 199y 109k _ )y 109y 199V 1098 (56)

20xV20xY20xH  9xV 20xM20xH 2 dxV 2 0xM 2 axH’

I get the conclusion that (55),(56) does satisfy Binary Law from Definision6. I get the conclusion that (55),(56)
is an equation of the tensor satisfying Binary Law because (55),(56) does satisfy Binary Law. I get

1 _ a3m™

_M;“;“;“ T T xMoxHaxH (57)
in consideration of Definision7 for (55),(56). Because the second term of the right side of (57) doesn't exist,
1 _ a3MH
My = axV dxV dxV (58)

can rewrite (57) using Definision4. I rewrite three existing index v in each term of (53),(54) in index p using
Definision2 and get

Mk = M 0* (azagﬁ) L(aM"zagé‘> L(Moz_aggzag§>_L(aw‘zag“")_

0xy 9xy 0xy Oxy 0x), 2 dxy Oxy \ Oxy 2 0xy oxy 2 0x) 2 Oxy Oxy 0x9 2 Oxy
0 (pgoldgs 109"\ | M 1095 3 (,,01096) 1095 \ OM° 13951395 | 31019981998 1095
oxy 2 0x9 2 oxy Oxy 0x), 2 0xy oxy 2 0xy ) 2 0xy Oxy 2 0xy 2 0xy 2 0x 2 9xy 2 Oxy
aMC13g"°1dgf 51893 1dg"° 1dg8  9*MM 1a4g"° 2 ( Glagg‘)laguc_ dM° 19gh 1dg"°
0x9 2 dxy 2 0xy 20x%2 0xy 20xy 0x% dx 2 Oxy Oxy 20x°) 2 dxy 0x% 2 8x) 2 Oxy
610951095 10g"7 | oM" 109§ 199" | 11519951095 10g"7 _ oMY 10g%7 0 (1,51095)199" _
2 0x% 2 0xy 2 dxy 0x% 2 8x 2 9xy 20x%20xy 2 dxy 0x) 0x9 2 dxy 0x° 20xy)2 doxy
aM® 1dgh 19gH° 61093 1ag51ag"° | aM* 19gH° 19gH° sldgh1ag*°10g"°  33M*
Oxy 2 0x% 2 dxy 2 0xy 20x%2 9xy 0x% 2 9x% 2 dxy 20x%2 0x9 2 9xy - Oxy Oxy Oxy
92 M\,lagtl n a (am¥1agl + ) M\,lagxlagt‘ 9 (amM1ag"V) 8 M\,lag“}lagu" n
dxy Oxy 2 0xy Oxy \ Oxy 2 dxy dxy 2 0xy 2 0xy Oxy \ 0xV 2 9xy dxy 2 0xV 2 dxy
_0°M" 109y , 0 (,v199V)10gy  OM'10gY109y | p,v100V199Y139y _ OM’ 199" 109y _
Oxy 0x) 2 0xy oxy 20xy) 2 d0xy Oxy 2 0x) 2 0xy 2 0x) 2 9xy 2 Oxy axV 2 Oxy 2 0xy
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v10gy18g™V1agt  a%mMM 109g" a ( y 1ag5) 19g"Y  amV1agh1ag" v 109V 1agh1ag"
20xV 2 0xy 2 0xy OxV dxy 2 Oxy oxy 20xV/ 2 dxy 0xV 2 0xy 2 Oxy 20xY 2 0xy 2 0xy
amM* 19gy 19g™ v1dgh1agy19g™’  92MH 199" 9 v1dgh\1ag"™’ oMV 1dgf 109"
OxV 20xy 2 Oxy 20xY 20xy 2 0xy 0xy 0xV 2 Oxy axV 20xy )2 dxy Oxy 2 0xV 2 9xy
v10gY109Y 100" | oMk 10k 10gY | /1098 109" 10M (59)
2 0xy 2 0xV 2 dxy axV 2 9xV 2 dxy 20xV 2 dxV 2 dxy ’
M — a3MH 92 ( Glagu”) n o (oM 199"t " ] (Mclag“"lag““) 0 (oMM1agMo)
Oxy 0xy 0xy  Oxpy Oxy 2 0x% Oxy \ Oxy 2 9x° dxy 2 0x9 2 0x° Oxy \9x° 2 dxy
a sl ag§ 19gM° 92M% 1 9gMmH a ( sl ag”“) 1ag"**  9M% 19gH° 1 agHH g 10g"°10g"9 109"
Oxy 20x9 2 dxy Oxy xy 2 0x° dxy 2 0x% )2 0x° Oxy 2 0x° 2 0x° 2 0x9 2 0x% 2 0x°
oM? 10g%% 109" al%lwlag_““_az_wlﬂ_i( ol%)lw_ﬁlwlﬂ_
0x% 2 0xy 2 0x° 20x92 0xy 2 0x° 0x%0x 2 dxy daxy 20x°/ 2 oxy 0x% 2 9x% 2 Oxy
sc10g9310g"" 19g"° = oMM 10g"° 10g"° Glagglt?g“"16‘9“"r 02M* 1 9gHc a ( Ulag””)lag”"
20x%2 0x% 2 0xy, 0x% 2 0x% 2 dxy 20x%2 9x% 2 oxy 0x 0x9 2 9xy 0x° 2 0x° /2 dxy
aM® 1dg4 19g%° 510g"°10gh 109" oMM 1093 109" 510gh10g310g"° _  93mH
Oxy 20x%2 dxy 2 0x% 20x92 oxy 0x9% 2 9xy 2 Oxy 20x%20xy 2 oxy - Oxy 0x) 0xy

02 19gHH a (oMY 1agHH a 19g"v 1 agHH a [om"1ag™v a 10g% 109"
- Vo )4 —[—= +—(MvV=_—=—=C —_ | — | - (M =T

Oxy 0xy 2 oxV Oxy \ 0xy 2 oxV dxy 2 0xV 2 oxV - Oxy \ 0xV 2 dxy Oxy 20xV 2 dxy
92MV 1 agMtH a ( vl 09”") 1ag"* oMV 1ag™v1agHH v1iog®™W1ag*v 19g"" oMY 10og"Y 109"

Oxy 0xy 2 OxV oxy 2 0xV /2 oxV Oxy 2 0xV 2 9xY 2 0xV 2 0xV 2 oxV oxV 2 dxy 2 9xV
v19gv 109" 109"  92M¥ 19g%V L( vl@)lag““ _ oM’ 109" 109" .y 109V 1094 109"
20xV2 dxy 2 0xV 0xV 0xy 2 Oxy oxy 20xV/) 2 dxy 0xV 2 0xV 2 dxy 20xV2 oxV 2 Oxy

aM* 1ag"v 1 0"y MY 19gh10g"v10g"Y  92MM 199" ] ( v 10g““) 19g"Y  amV1agh1ogny

OxV 2 0xV 2 dxy 20xV 2 9xV 2 0xy 0xy 0xV 2 Oxy axV 2 0xV /2 dxy Oxy 2 0xV 2 Oxy
v10g" 109y 109" | oM 10gY100"" | 4\ 109Y 100y 109G (60)
2 9xV 20xV 2 dx, dxV 20x, 2 Oxy 20xV 20x, 2 dxy

I get the conclusion that (59),(60) does satisfy Binary Law from Definision6. I get the conclusion that (59),(60)
is an equation of the tensor satisfying Binary Law because (59),(60) does satisfy Binary Law.

4. Voluntary Contraction

a3MH . . . P .
Proposition6. ————— = M is established in tensor satisfying Binary Law.
p dxV dxV oxV ymng Ty
p CME__ o at tisfying Binary Law than Proposition5. Furth MY equivalent i
roof. ————— 1is a tensor satisfying Bina aw than Proposition5. Furthermore, ————— is equivalent in
f doxV dxV axV ying Ty p > 9xVaxYaxV !

a component of the tensor satisfying Binary Law of rank 0 than (94). I get

asm* dmxt a3xH
axVoxVaxY  axVaxVax¥ dxV oxV axV

(61)

3

n
from axvaa% in consideration of (63),(67). I rewrite (61) using Definision3,Definision4 and get

P>M* Px*

=M
dxY 0xV OxV (—0x™)(— 0x™) axV

3xM 03xH

- Max“ dxHoxv Max“ dx, 0xV
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92 axV
_Maxvaxv_Mﬁ_M' (62)
i oM oM . . . o .
Proposition7. = 0= 0 is established in tensor satisfying Binary Law.
Proof. 1 get
M" = Mx¥, (63)
M}, = Mx}, (64)
from Definision20. I get
MYy = Myx* + Mxly = S5 xh + Ml (65)

as covariant differentiation of (63) in consideration of Definision19. I get

oM
I o =
pwvd 0 (66)
from (64),(65). As x* is any tensor, I get
oM
poci 0 (67)
from (66). p,v-reverses (67) and gets
oM
poie 0. (68)
I get
oM oM aM oM
P ,ax—.z_o,ﬁ_o,ﬁ_o (69)

from (67),(68) if I assume a dimensional number 2.

*MH

Proposition§, ————
p dxV oxV dxV dxV

= 0 is established in tensor satisfying Binary Law.
Proof. 1 get

*mH
=0 70
dxV dxV dxV oxV ( )
oM
axV

from (62),(67).

. . . M .
is covariant components of a vector than Definision19. On the other hand, previRt

. . . . . oM .
unchangeable if all coordinate system satisfies Binary Law. Therefore, 1 get the conclusion that % is a

e . oM . e . .
component of the tensor satisfying Binary Law. As 5,y s tensor satisfying Binary Law, I get the conclusion that
a*MH
dxV oxV dxV oxV

is tensor satisfying Binary Law than (62),(67).

5. Coordinate Transformations Equation in Tensor Satisfying Binary Law and the Voluntary Contraction
for Them

. . . . axM 9xV . .
Proposition9. When all coordinate systems satisfy Binary Law, x"’ = %Exux"“ = x"¥ is established for x"¥

contravariant components of a tensor satisfying Binary law of the second rank.
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Proof. I mark free index of Definision13 by the same reason which I expressed in Propositionl and get

) axH axV
xHV = I —ax}\xc}‘. (71)
If all coordinate systems satisfy Binary Law, I get
v axH axV
xH = 32V oV xVV (72)

from (71). As I compare x"V with x* here and become same about the second index each, it is problem. I
think that I change x"V to x“" in order to avoid this. Therefore I rewrite dummy index v in p for (72) and get

axt oxV

xW =
dxV axH

xVH = xVH, (73)
I get the conclusion that (73) does satisfy Binary Law from Definision6. I get the conclusion that (73) is an

equation of the tensor satisfying Binary Law because (73) does satisfy Binary Law.
I rewrite (73) using Definision2,Definision3 and get

A= x. (74)

I get the conclusion that x"¥ and x“" are equivalent in a component of the tensor satisfying Binary Law of
rank 0 than (73),(74).

.. . . . axV axh . .
Proposition10. When all coordinate systems satisfy Binary Law, x,, = Miuax?x‘,u = xy,, is established for

X,y contravariant components of a tensor satisfying Binary law of the second rank.
Proof. I mark free index of Definision14 by the same reason which I expressed in Propositionl and get

_0x°® ax*

xl—u—, = ax—ﬁmxd. (75)
If all coordinate systems satisfy Binary Law, I get
ax” 9xV
[y = axiﬁﬁxvv (76)

from (75). As I compare x,, with Xy here and become same about the second index each, it is problem. I
think that I change x,, to x,, in order to avoid this. Therefore I rewrite dummy index v in p for (76) and get

oxV ax*
xu\, = ax—uﬁx\,u = x\,u. (77)
I get the conclusion that (77) does satisfy Binary Law from Definision6. I get the conclusion that (77) is an
equation of the tensor satisfying Binary Law because (77) does satisfy Binary Law.

I rewrite (77) using Definision2,Definision3 and get

= (78)

I get the conclusion that x,, and x,, are equivalent in a component of the tensor satisfying Binary Law of
rank 0 than (77),(78).

X

sl . . . wo_ oxMoaxt | . . m
Proposition1l. When all coordinate systems satisfy Binary Law, x; = oo 18 established for x,

components of a mixed tensor satisfying Binary law of the second rank.

Proof. I mark free index of Definision15 by the same reason which I expressed in Proposition1 and get

o oxFaxr o
v

X =ax—cﬁx;\. (79)
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If all coordinate systems satisfy Binary Law, I get

Pl = 2o (80)
from (79). As I compare xy with x\_,H here and become same about the second index each, it is problem. I think
that I change xy to x| in order to avoid this. Therefore I rewrite dummy index v in p for (80) and get

po_ oxtoxt
Xy = m_ax" Xu. (81)

I get the conclusion that (81) does satisfy Binary Law from Definision6. I get the conclusion that (81) is an
equation of the tensor satisfying Binary Law because (81) does satisfy Binary Law.
_0xY oxM oxM oxt

Proposition12. When all coordinate systems satisfy Binary Law, x,,, = 28 3v 50v Fvri = Hov Xvpp 18

established for x,, covariant components of a tensor satisfying Binary law of the third rank.

Proof. I mark free index of Definision16 by the same reason which I expressed in Proposition1 and get

ax™ ax' ax€
ngg === X (82)

axF 0xV 9x0 ~ M€
If all coordinate systems satisfy Binary Law, I get

axV axV axY
X0y = 57 5a8 58 VW (83)
from (82). As I compare x,,, with x5y here and become same about the second, the third index each, it is
problem. I think that I change x,,, to X,,, in order to avoid this. Therefore I rewrite dummy index v in p
for (83) and get

axV oxH axt _ oxM
dxH axV axV Xopp = axV Koy

Xy = (84)

I get the conclusion that (84) does satisfy Binary Law from Definision6. I get the conclusion that (84) is an
equation of the tensor satisfying Binary Law because (84) does satisfy Binary Law.

I rewrite (84) using Definision2,Definision3 and get

po_Oxv .y
xu\, = axvu. (85)

I get the conclusion that x,,, and x,,, are equivalent in a component of the tensor satisfying Binary Law of
rank 1 than (84),(85).
po_ OxMoxHoxt

Proposition13. When all coordinate systems satisfy Binary Law, x,, = 6xvﬁ@xl\iu is established for x!,,

components of a mixed tensor satisfying Binary law of the third rank.

Proof. I mark free index of Definision17 by the same reason which I expressed in Proposition1 and get

o axFaxtaxt

X5 = dx* 9xV 9xC Xie:

(86)

If all coordinate systems satisfy Binary Law, I get

m _ 9xHoxYoxY
X35 = 92 929 97 W (87)
from (86). As I compare xy, with xgv here and become same about the second, the third index each, it is
problem. I think that I change xy, to xy, in order to avoid this. Therefore I rewrite dummy index v in p for
(87) and get
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u dxM oxM axt
o0 = 5 g g e (88)
I get the conclusion that (88) does satisfy Binary Law from Definision6.
I rewrite (88) using Definision4,Definision5 and get
T E(’)(—xv) a(-xv)
M = 5 o) 2 (k) XV
axM 9xV a axV
_ 0l ot 0x” oy =XV, (89)

axV dxH axH VYV gxkH

I get the conclusion that x!, and X\, are equivalent in a component of the tensor satisfying Binary Law of
rank 1 than (88),(89).

u OxH 9xM gxM axM

Proposition14. When all coordinate systems satisfy Binary Law, Xy, = 75553 —— X\ 18 established for

xb,, components of a mixed tensor satisfying Binary law of the fourth rank.

Proof. I mark free index of Definision18 by the same reason which I expressed in Propositionl and get

o _ oxFoaxax*axP |
X56% T 9x* 0xV 9x0 gk e’ (90)

If all coordinate systems satisfy Binary Law, I get

X = boxtontox (28]
VWU T 9xv 9xV axV axV ~ VYV

from (90). As I compare x,, with x\-,\-,\-, here and become same about the second, the third, the fourth index

each, it is problem. I think that I change xy,, to x},, in order to avoid this. Therefore I rewrite dummy index
v in p for (91) and get
wo_ oxMoxMoxtaxt

Xyww = axV axY axV axV xIJ-lJ-IJ-' (92)

I get the conclusion that (92) does satisfy Binary Law from Definision6. I get the conclusion that (92) is an
equation of the tensor satisfying Binary Law because (92) does satisfy Binary Law.

I rewrite (92) using Definision4,Definision5 and get

xu _ BL” o(—xV) o(—xY) ax*
HIV ™ 93V g(—xM) 9(—xM) axv ~VVH

oxM" axY oxV ax*

= o 3o ok 9y v = v (93)
I rewrite (93) using Definision2,Definision3 and get
Xy = Xy (94)

I get the conclusion that x),, and Xy are equivalent in a component of the tensor satisfying Binary Law of
rank 0 than (92),(93),(94).

6. Discussion
About Voluntary Contraction

The index which can appear in consideration of Definision6 becomes only two kinds of W,v in the tensor
satisfying Binary Law. When I consider the contraction as g =v in tensor satisfying Binary Law M.),. As
Binary Law is not established for p = v, the contraction in the tensor satisfying Binary Law is not established.
However, I rewrite M}, in the tensor satisfying Binary Law by Definision4 and get M}, = =M, ” = M,. Thus, I
do it without establishment of p = v and can carry out a contraction of M. Furthermore I rewrrte Muv in the
tensor satisfying Binary Law by Definision2 and can get M,,, = M, !! = M. Thus, I do it without establishment of
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u=v and can carry out a contraction of M,,. The contraction which I introduced here is different from the
contraction in Definision21. Therefore, I call it a "Voluntary Contraction" to distinguish it from a contraction in
Definision21. In the voluntary contraction, the contraction for the tensor of the type except the mixed tensor is
possible by M,,, = Mﬁ = M mentioned above.

7. Conclusions

I consider the contraction as p =v for A} which is tensor of rank 2. I illustrate flow of the contraction
operation and get

Ay - Ay (u=V) = A, (95)
As AY is unchangeable even if I consider Binary Law in A!;, A" is tensor satisfying Binary Law. When A' is
tensor satisfying Binary Law, A%:(u = V) cannot be established in (95). If p = v is established, Binary Law
cannot be established. In other words, the technique of the contraction by the establishment of p =v in the

tensor analysis is impracticable in the tensor satisfying Binary Law. I consider the contraction as x” = x,, for
AW which is tensor satisfying Binary Law of rank 2. I illustrate flow of the contraction operation and get

AW = AW (xV = x,) = AL (96)
The number of free index is reduced to 0 from 2 together in (95) and (96). I regard the operation in (96) as a
contraction like (95). As p = v is not mathematics law and is information, it is expressed like A} — At in (95).

As xV = x, is mathematics law, it is expressed like A" = At in (96). I show a contraction for other tensor
satisfying Binary Law in

A =AY (x, = x%) = AW, 97)
A = AY: (x, = —x,) = -4}, (98)
AL, = A% (xy = —x,) = AL, (99)
Ay = Ay (xy = —x) = Al (3, = xV) = Al (100)

The contraction of A" is not possible in the tensor satisfying Binary Law from (97),(98). The number of free
index is reduced to 1 from 3 in (99). The number of free index is reduced to 0 from 4 by two times of
contractions in (100).
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