1205.5935v1: residuals

equations measured 2026-09-22T13:19:10Z against the model of 2026-09-22



Corrected (28)

{13{2}(-1)"{j-1} a e {j} e {1} e {2} \cdots \check{e} {j}
\cdots e {r}+(-1)~{j}(a\rfloor e {j}\right) e {1} e {2}
\cdots \check{e} {j} \cdots e {r}+\frac{1}{2}(-1)"{r} e {
1} e {2} \cdots e {r} a \\ & \left.\quad=\frac{1}{2} a e
{1} e {2} \cdots e {r}+\frac{1}{2}(-1)"{r} e {1} e {2}
\cdots e {r} a+(-1)"{j}(a\rfloor e {j}\right) e {1} e {2}
\cdots \check{e} {j} \cdots e {r} \end{aligned}

Identifier | Page Conf. LaTeX source Rendered Scan image
%[aalag covap — (=1)"arag - ara}
r=1
= %(“1)"_1((11112 S Qpo10ae + 102 aro1a0a) + Z(~1)]_1(aj a;)a1az - Gj - Gp_1Qy
e
%[aalag---ar—(—1)Tala2-~a,,a] " !
L SIENE ) = ()" Mala)aaz - aroy + (<17 Ha g)araz ;- apoaay
1205.5035v1_Eqoeas | 17 m0.863 \begin{aligned} & \frac{1}{2}\left[a a_{1} a_ {2} \cdots =500 (‘““2““‘"‘1“%*“”‘2‘““"1“)*;(’1) (@la))ata ;- araa, =1
(was) a {r}-(-1)~{r} a {1} a {2} \cdots a {r} a\right] \\ & B o1 .
\quad=\frac{1}{2}(-1)~{r-1}\left(a {1} a {2} \cdots a { =1 (‘”a")al‘““'“'*”;(‘”’ (a)aj | araz---a;---ar-sar
r-1} a a {r}+a {1} a {2} \cdots a {r-1} a {r} a\right)+
\sum_{j=1}"{r-1}(-1)"{j-1}\left(a \downharpoonleft a {j}
\right) a_ {1} a {2} \cdots \check{a} {j} \cdots a {r-1} a
{r} \\ & \left.\quad=(-1)"{r-1}\1left(a \downharpoonleft
a {r}\right) a {1} a {2} \cdots a {r-1}+\sum {j=1}"{r
-1} (-1)~{j-1}(a\rfloor a {j}\right) a {1} a {2} \cdots
\check{a} {j} \cdots a {r-1} a {r} \end{aligned}
1 B
3 [aalag covap — (=1)"aras - --ara}
r—1
= %(~1)"_1(a1a2 ceQpo10a, + araz - ap_qa.a) + Z(~1)]_1(aj aj)aias - @y Qr_1ar
e
%[aa,aQ»»-ar7(71)"a1a2-»»ara] r—1 ’
1 . r-1 - ) = (—1)"_1((” ap)aias - ap—1 + Z(—l)j_l(aj aj)arag - Gj- - Ap_1Gy
1205.5935v1_EQ0048 17 — \begin{aligned} & \frac{1l}{2}\left[a a {1} a {2} \cdots :§<_1) (alag"'a,-fltlﬂ,v+a1a2---a,71a,va)+];(_1) (a]aj)aras---a;--ar_ia, j=1
(now) a {r}-(-1)~{r} a_{1} a {2} \cdots a {r} a\right] \\ & B = )
\quad=\frac{1}{2} (-1)~{r-1}\left(a {1} a {2} \cdots a { =D <‘”“””"‘“‘”T*'*IZ::,(*”’ (@Ja;)araz--a; - ar-1ar
r-1} a a {r}+a {1} a {2} \cdots a {r-1} a {r} a\right)+
\sum_{j=1}"{r-1}(-1)"{j-1}\left(a \downharpoonleft a {j}
\right) a_ {1} a {2} \cdots \check{a} {j} \cdots a {r-1} a
{r} \\ & \quad=(-1)~{r-1}\left(a \downharpoonleft a {r}
\right) a {1} a {2} \cdots a {r-1}+\sum {j=1}"{r-1}(-1)"{
j-1F\left(a\rfloor a {j}\right) a {1} a {2} \cdots \check
{a} {j} \cdots a {r-1} a {r} \end{aligned}
basis: source / source
1
= D (580 )6, (1), (2) Oy (1) (
5
1 j—1 > i) 5 L ¥
lZ@@ﬂoamam~ﬂ() :iFU a%ﬁ@“fy~%+04)WMﬂﬁ@~ﬂy~@+§PUm@~fm
rl G 3) il T i (T
" = —aerey - ep + =(=1)"eren - epa+ (=1)(a] ej)erea--- ¢ ep
1205.5935v1_EQ0062 19 m0.953 \begin{aligned} & \frac{1}{r!} \sum {\pi {j}}\left( =%(_1)-7.71(16].6152...6.7..‘.er_)'_(_1).7.<aje]> 6162~~é_7~~~e,v+§(—1)Teleg~~e,,a g 12 2( )ere (1) (a] e;)eres J (
(was) \operatorname{sgn} \pi {j}\right) e {j} a {\pi {j}(1)} a_ 1 »
{\pi {j}(2)} \cdots a {\pi {j}(r)} \\ & \left.\quad=\frac = gaeie fr+*(71)%1€2”'er‘1+(*1)](‘”6]‘)6162 ey

Conf. MathPix confidence: B>0.9 M0.5-0.9 HE<0.5
LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ
Residual render vs scan (inkdrill): e C component

— no value

W weak oS stable N noise eoKclean

e X crop overran its region

not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier | Page Conf. LaTeX source Rendered Scan image
1
FZ(Sgnﬂj)ej“m(l)am(Z)"'am(r) (
5
L ot g § ; § S
12( : :g(fl) aejejes -+ &5 - ep + (—1) (CI,J6j)6162"'€]‘"'67~+§(*1) €162 €r0
71 2 (580 ) €50m, (1) (2) - Gy () _

”J = Zgejesrien+ = (=1 eies oera 4 (—1)7 Nejessas Brrigs
1265.5935v1._EQa062 19 - \begin{aligned} & \frac{l}{r!} \sumf{\pif{j}}\IEft( = l(*1)171(L€]61€2-..éj-..er+(*1)j ((ljff])ﬁez-“éj-‘-er+1(7l)7‘ele2-<-era‘ 2(1’P1P2 ‘ 2( ) cree et ( ) (aj E])GIFZ P'} © (
(now) \operatorname{sgn} \pi {j}\right) e {j} a {\pi {j}(1)} a : . , 2

_{\pi_{j}(2)} \cdots a_{\pi_{j}(r)} \\ & \quad=\frac{1} = gaerez-er + 5 (=1)erez--erat (-1)’ (afej) erer- & er

{23(-1)~{j-1} a e {j} e {1} e {2} \cdots \check{e} {j}

\cdots e {r}+(-1)~{j}\left(a\rfloor e {j}\right) e {1} e

{2} \cdots \check{e} {j} \cdots e {r}+\frac{1}{2}(-1)"{r}

e {1} e {2} \cdots e {r} a \\ & \quad=\frac{1}{2} a e {1}

e {2} \cdots e {r}+\frac{1}{2}(-1)"{r} e {1} e {2} \cdots

e {r} a+(-1)~{j¥\left(a\rfloor e {j}\right) e {1} e {2}

\cdots \check{e} {j} \cdots e {r} \end{aligned}
basis: source / source

aNELNEx/N s Ney
L 1
= oo |derez e + Z; (§a6162 R 5(71)%162 ceepat
j=
(—1)(a]ej)erez-- - & "'er)]
aNeiNey \N---Nep i . .
=1 [aelez---erﬁ—E:f (Jaciez- e+ 2(—1)"erez - epat = ('___I +’2 2) aei€z- ey + B 2("1)T6132"'€Ta"

1205.5035v1 EQV063 19 m0.919 \begin{aligned} & a \wedge e {1} \wedge e {2} \wedge T+l i G=1 12 2 e g s
(was) \cdots \wedge e {r} \\ & \qquad \begin{array}{l} =\frac C_ll(aJEjZéIGQ"’ej"'CT” .

{1}r+1}\left[a e {1} e {2} \cdots e {r}+\sum {j=1}"{r} = (m*m aeiey---ep + i (=1)"eres - era—

\left(\frac{1}{2} a e {1} e {2} \cdots e {r}+\frac{1}{2

Y(-1)~{r} e {1} e {2} \cdots e {r} a+\right.\right. \\

\left.\left.\left.\quad(-1)"{j}(a\rfloor e {j}\right) e {

1} e {2} \cdots \check{e} {j} \cdots e {r}\right)\right]

\\ \quad=\left(\frac{1l}{r+1}+\frac{r}{2 r+2}\right) a e {

1} e {2} \cdots e {r}+\frac{r}{2 r+2}(-1)"{r} e {1} e {2}

\cdots e {r} a- \end{array} \end{aligned}

aNeirNegA---Nep
1 L 1
= —— a4e1€n > Ep ; (5115162 o 5(—1)r€1€2 creerat
(—1)(a]ej)erez-- - & "'er)]
alNeiNey N\N---Nep 1 - .
_ _1 [06162"’6r+zr- (la€1€2"'67‘+1(71)’,‘6162"'67‘04“1’ = ( 1 + 5 2) Qe v+ " Ep +ﬁ(71)7)6162"'€7-a7

1205.5035v1_EQ0063 19 — \begin{aligned} & a \wedge e {1} \wedge e {2} \wedge T+l J=1 12 2 s T+ Il

(now)

\cdots \wedge e {r} \\ & \gquad \begin{array}{l} =\frac
{1}{r+1}\left[a e {1} e {2} \cdots e {r}+\sum {j=1}"{r}
\left(\frac{1}{2} a e {1} e {2} \cdots e {r}+\frac{1}{2
}(-1)~{r} e {1} e {2} \cdots e {r} a+\right.\right. \\
\left.\left.\quad(-1)"{j}\left(a\rfloor e {j}\right) e {1
} e_{2} \cdots \check{e} {j} \cdots e_{r}\right)\right] \
\ \quad=\left(\frac{1}{r+1}+\frac{r}{2 r+2}\right) a e {1
} e {2} \cdots e {r}+\frac{r}{2 r+2}(-1)"{r} e {1} e {2}
\cdots e {r} a- \end{array} \end{aligned}

(—1) (aej) erea---¢5---e)]
= ﬁ + 543 ) ae1ez - er + g5 (1) eres - era—

basis: source / source

Conf. MathPix confidence: 8>0.9 MO0.5-0.9 ME<0.5

— no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): ¢ C component

W weak oS stable N noise eoKclean

o X crop overran its region

not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier | Page Conf. LaTeX source Rendered Scan image
r—1
ArBs = Z [aj <Ar—1BS>s—r+2j+1 +an <A7"_1Bs>s—r+2j+1]
=0
} = G,J <AT—1BS>5—7*+1 +
r—1 .
A,.B; = A,_1B . A,_1B )
o j;)[a“ riBilirian £ 0N Gt By Z ["’J (Ar—1Bs)_iaj41 +a/\<A1‘—lBs>s—T’+2j—1} +
J j=1
=a A —lBs _ +
1205.5935v1_EQ0072 21 m0.720 \begin{aligned} \boldsymbol{A} {\boldsymbol{r}} B {s}= & J< " >S T+l _ a/\<f1r—llgs>s+f—1'
. r—1
(was) \left.\sum {j=0}"{r-1}[a\rfloor\left\langle\boldsymbol{
A} {\boldsymbol{r}-\mathbf{1}} B {s}\right\rangle {s-r Z[“J (Ar—1Bs)s piajpn FaA(AraBs) o | +
+2 j+l}+a \wedge\left\langle\boldsymbol{A} {\boldsymbol =1 -
{r}-\mathbf{1}} B {s}\right\rangle {s-r+2 j+1}\right] aN(Ar_1Bs)p_y-
\\ = & a\rfloor\left\langle\boldsymbol{A} {\boldsymbol
{r}-\mathbf{1}} B {s}\right\rangle {s-r+1}+ \\ & \left
Asum_{j=1}"{r-1}[a\rfloor\left\langle\boldsymbol{A} {
\boldsymbol{r}-\mathbf{1}} B {s}\right\rangle {s-r+2 j
+1}+a \wedge\left\langle\boldsymbol{A} {\boldsymbol{r}-
\mathbf{1}} B {s}\right\rangle {s-r+2 j-1}\right]+ \\ & a
\wedge\left\langle\boldsymbol{A} {\boldsymbol{r}-\mathbf{
1}} B {s}\right\rangle {s+r-1} . \end{aligned}
r—1
AcBy =Y [al{Ar-1Ba),_riai00 + 0N Ar1Boby o]
j=0
= (lJ <A,,=_1B5>S_,,,+1 =
r—1 o |
ArB; :Z {GJ <A7‘*1B5>57T+2j+1 tan <A7‘*1B5>57T+2j+1} Z [CLJ <A?"—1B3>s—7‘+2j+1 +ah <Ar—1BS>s—r+2j—1] +
Jj=0 =
g=1
=a A ,1B _ +
vos.somsvi ez | 21 | — \begin{aligned} \boldsymbol{A} {\boldsymbol{r}} B {s}= Tﬁi r=1B)iri aA(Ar—1Bs), -
(now) & \sum {j=0}"{r-1}\left[a\rfloor\left\langle\boldsymbol [ :
a| (A,_1B, . t+aN{A,._1B; . +
{A} {\boldsymbol{r}-\mathbf{1}} B {s}\right\rangle {s-r ot JAr-1Bs)sr 12541 (Ar-1Bo)srizj-
+2 j+1}+a \wedge\left\langle\boldsymbol{A} {\boldsymbol AA B
{r}-\mathbf{1}} B {s}\right\rangle {s-r+2 j+1}\right] \ a < r—1 3>s+rfl'
\ = & a\rfloor\left\langle\boldsymbol{A} {\boldsymbol{r}-
\mathbf{1}} B {s}\right\rangle {s-r+1}+ \\ & \sum {j=1}"{
r-1}\left[a\rfloor\left\langle\boldsymbol{A} {\boldsymbol
{r}-\mathbf{1}} B {s}\right\rangle {s-r+2 j+l}+a \wedge
\left\langle\boldsymbol{A} {\boldsymbol{r}-\mathbf{1}} B
_{s}\right\rangle {s-r+2 j-1}\right]+ \\ & a \wedge\left
\langle\boldsymbol{A} {\boldsymbol{r}-\mathbf{1}} B {s}
\right\rangle {s+r-1} . \end{aligned}
basis: source / source
a|(ArBs) = (a| Ar)Bs + (—1)"Ar(a] Bs)
=(aNA)Bs— (—1)"A,(a A By)
a | (AB,) = (] Ar) By + (<1) Ar(a B,) aA(4B,) = (0A Ar)B, — (~1) Ay(a] By)
= a/\A B, — (-1 7”A a/\B _ T
1205.5935v1 EQ0076 21 m0.688 \begin{aligned} a \downharpoonleft\left(A {r} B {s}\right T) ® ( ) T( S) 4-(aj }LJ133'+ C_I) f&r(a/\lgs)
aNA )"Ar(a|Bs)

(was)

) & \left.=\left(a \downharpoonleft A {r}\right) B {s
+(-1)"{r} A {r}(a\rfloor B {s}\right) \\ & =\left(a
\wedge A {r}\right) B {s}-(-1)"{r} A {r}\left(a \wedge B
{s}\right) \\ a \wedge\left(A {r} B {s}\right) & \left.=
\left(a \wedge A {r}\right) B {s}-(-1)"{r} A {r}(a\rfloor
B {s}\right) \\ & \left.=(a\rfloor A {r}\right) B {s}+(-1
)M{r} A {r}\left(a \wedge B {s}\right) . \end{aligned}

Conf. MathPix confidence: 8>0.9 MO0.5-0.9 HE<0.5

— no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): ¢ C component

W weak eSstable N noise eKclean

e X crop overran its region

not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier | Page Conf. LaTeX source Rendered Scan image
a](ArBs) = (a| Ar)Bs + (—1)"Ar(a ] Bs)
= (aAA)Bs — (-1)"A,(a A Bs)
al (A.Bs)=(a] A) Bs+ (—=1)"A, (a]| Bs) ( B,) = (aA A, ) — (=17 4l J B,)
=(aNA)Bs—(-1)"A, (a N By o\
1205.5935v1 EQV076 21 — \begin{aligned} a \downharpoonleft\left(A {r} B _{s}\right 4 ( 4 ) By = )r ( ) = (a] Ar)Bs + (—1)"Ar(a A By).
(now) ) & =\left(a \downharpoonleft A {r}\right) B {s}+(-1)~{r} AN (ArBs) = (a N Ar) Bs = (=1)" Ay (a] Bs)
A {ri\left(a\rfloor B {s}\right) \\ & =\left(a \wedge A { = (a]A,) B + (-1)"A, (a A Bs) .
rI\right) B {s}-(-1)~{r} A {r}\left(a \wedge B {s}\right)
\\ a \wedge\left(A {r} B {s}\right) & =\left(a \wedge A {
rI\right) B {s}-(-1)~{r} A {r}\left(a\rfloor B {s}\right
) \\ & =\left(a\rfloor A {r}\right) B {s}+(-1)"{r} A {r}
\left(a \wedge B {s}\right) . \end{aligned}
basis: source / source
o |(A,B,) = %(GA B. — (=1)™** A, B,a)
1 1
= —(aA,.Bs;— (—-1)"A,aB,) + =(-1)"(A,aB; — (—1)°A, B,
J(AB)—*((IAB ( 1)7‘+SATBSa) 2((1 ( ) a ) 2( )( a ( ) CL)
120550351 reeor7 | 22 | M0.560 | \begin{aligned} a\rfloor\left(A {r} B {s}\right) & =\frac L A By — (1) AaB.) 4 M1 (AaBy — (1) A, Ba) = (a] Ar)Bs + (—1)"Ar(a | Bs)
(was) {1}{2}\left(a A {r} B {s}-(-1)~{r+s} A {r} B {s} a\right 2 ., 2
) \\ & =\frac{1}{2}\left(a A {r} B {s}-(-1)~{r} A {r} a B = (a]Ar) Bs + (=1)" A, (a) By)
{sI\right)+\frac{1}{2}(-1)~{rX\left(A {r} a B {s}-(-1)"{
s} A {r} B {s} a\right) \\ & \left.\left.=(a\rfloor A {r}
\right) B {s}+(-1)~{r} A {r}(a\rfloor B {s}\right) \end{
aligned}
1
al(A,Bs) = §(aArBS — (~1)"* A, B.4)
1 1
= —(aA,Bs — (—-1)"A,aB —(-1)"(AraBs— (—1)*A.B
J(ATB) %(QAB_(_l)r-FsABa) 2((1’ TS ( ) ra 9)+2( )( raDs ( ) T SCL)
1205593501 pooorr | 22 | — \begin{aligned} a\rfloor\left(A {r} B {s}\right) & =\frac L, B — (-1 AraBy) + L(-1)" (B, — (~1)*A, B.a) = (a] Ar)Bs + (—1)"Ar(a | Bs)
(now) {1}{21\left(a A_{r} B {s}-(-1)~{r+s} A {r} B {s} a\right 2 . 2
) \\ & =\frac{1}{2}\left(a A {r} B {s}-(-1)~{r} A {r} a B = (a] A7) Bs + (=1)" A, (a] Bs)
_{sI\right)+\frac{1}{2} (-1)~{r}\left(A_{r} a B_{s}-(-1)"{
s} A {r} B {s} a\right) \\ & =\left(a\rfloor A {r}\right
) B {s}+(-1)"{r} A {rX\left(a\rfloor B {s}\right) \end{
aligned}
basis: source / source
1
al(arag---ay) = §(aa1a2---ar-— (—1D)"aqas - - ara)
f— .« . J— J— T .« .. i
al (arag---a,) = i(aalag ar — (=1)"aras - - - ara) - ( I)J—1(G_Jaj)a1a2 —_—
1205.5035v1 EQ0080 22 m0.328 \begin{aligned} a\rfloor\left(a {1} a {2} \cdots a {r} r . =1,
(was) \right) & =\frac{1}{2N\left(a a {1} a {2} \cdots a {r} = Z(—l)ﬂ‘l(ajaj arag---@j---ay
-(-1)~{r} a {1} a {2} \cdots a {r} a\right) \\ & \left.= j=1
\sum {j=1}"{r}(-1)"{j-1}(a\rfloor a {j}\right) a {1} a {2
} \cdots \check{a} {j} \cdots a {r} \end{aligned}
a|(ajaz - a) (aayas —(—D"a1as - ara)
1 , € )
al (a1az---a,) = i(aa1a2~'~ar——(—4) aiag - - a,a) AVEE:(AJJJ_l( |a;)arag---@;--a
1205.5835v1 EQ0080 22 — \begin{aligned} a\rfloor\left(a {1} a {2} \cdots a {r} r F=1.
(now) \right) & =\frac{1}{2}\left(a a_{1} a {2} \cdots a {r} = z:(—l)J_1 alaj)aias---a;---ar
-(-1)~{r} a {1} a {2} \cdots a {r} a\right) \\ & =\sum {j j=1

=13M{r}(-1)~{j-1N\left(a\rfloor a {j}\right) a {1} a {2}
\cdots \check{a} {j} \cdots a {r} \end{aligned}

Conf. MathPix confidence: 8>0.9 M0.5-0.9 M<0.5

— no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): e C component

W weak oS stable N noise oK clean

o X crop overran its region

not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier | Page Conf.

LaTeX source

| Rendered

| Scan image

basis: source / source

m0.605

1205.5935v1_EQ0084 2 3

(was)

\begin{aligned} & \left.a \downharpoonleft\left(A {r}
\wedge B {s}\right)=\left(a \downharpoonleft A {r}\right)
\wedge B {s}+(-1)~{r} A {r} \wedge(a\rfloor B {s}\right)
\\ & a \wedge\left(A {r}\left\1floor B {s}\right)=\left(a
\wedge A {r}\right)\left\lfloor B {s}-(-1)~{r} A {r}\left
\lfloor(a\rfloor B {s}\right)\right.\right. \\ & \left.
\left.\left.\left.a \wedge\left(A {r}\right\rfloor B {s}
\right)=(a\rfloor A {r}\right)\right\rfloor B {s}+(-1)"{
r} A {r}\right\rfloor\left(a \wedge B {s}\right) . \end{
aligned}

a](Ar ABs) = (a| Ar) A Bs + (—1)"Ar Aa | Bs)
aA(Ar | By) = (ahAr) | By — (=1)" 4, |(a] By)
an(A, | Bs)=(a]A.)]| Bs+(—1)"A, |(a A By).

1205.5935v1_EQ0084 2 3 -

(now)

\begin{aligned} & a \downharpoonleft\left(A {r} \wedge B
_{s}\right)=\1left(a \downharpoonleft A {r}\right) \wedge
B {s}+(-1)~{r} A {r} \wedge\left(a\rfloor B {s}\right) \
\ & a \wedge\left(A {r}\left\lfloor B {s}\right)=\1left(a
\wedge A {r}\right)\left\1floor B {s}-(-1)~{r} A {r}\left
\lfloor(a\rfloor B {s}\right)\right.\right. \\ & \left.
\left.\left.a \wedge\left(A {r}\right\rfloor B {s}\right
)=\left(a\rfloor A {r}\right)\right\rfloor B {s}+(-1)"{r
} A {r}\right\rfloor\left(a \wedge B {s}\right) . \end{
aligned}

al (A ANBs)=(a] A)ANBs+ (-1)"A, A (a]Bs)
ah(Ar[Bs) = (aNAr) |Bs = (=1)"Ar [ (a] Bs)
a A (Ar] Bs) = (a]Ar)| Bs + (=1)"Ar| (a A Bs) .

a|(ArABs) = (a] A)A By + (=1)"A, Aa] B)
an(Ar | By) = (@A Ay) | Bs — (=1)"4, |(a] Bs)
aA(Ar | By) = (a] A) ]| Be + (=1)" A, | (a A By).

~—

basis: source / source

m0.636

1205.5935v1_EQO167 2 7

(was)

\begin{aligned} & \left.\left.=(-1)"{\sum {k=1}"{r}\left
(i_{k}-k\right)}(-1)~{r-1} \boldsymbol{B} {\boldsymbol{
r}-\mathbf{1}}\right\rfloor\left[\sum {j=1}"{r}(-1)"{1
-j¥(a\rfloor a {i {j}}\right) a {i {1}} \wedge \cdots
\wedge \check{a} {i {j}} \wedge \cdots \wedge a {i {r}}
\right] \\ & \left.\left.=(-1)"{\sum {k=1}~{r}\left(i {
k}-k\right)}(-1)~{r-1} \boldsymbol{B} {\boldsymbol{r}-
\mathbf{1}}\right\rfloor[a\rfloor\left(a {i {1}} \wedge
\cdots \wedge a {i {r}}\right)\right] \\ & \left.=(-1
)M{\sum_{k=1}"{r}\left(i {k}-k\right)}(-1)~{r-1}\left(
\boldsymbol{B} {\boldsymbol{r}-\mathbf{1}} \wedge a\right
)\right\rfloor\left(a_{i_{1}} \wedge \cdots \wedge a_{i_
{r}}\right) \\ & \left.=(-1)"{\sum {k=1}"{r}\left(i {k}
-k\right)}\left(a \wedge \boldsymbol{B} {\boldsymbol{r}
-\mathbf{1}}\right)\right\rfloor\left(a {i {1}} \wedge
\cdots \wedge a {i {r}}\right) \\ & \left.=(-1)"{\sum {k
=1}~{r}\left(i_{k}-k\right)} \boldsymbol{B}_ {\boldsymbol{
ri}\right\rfloor\left(a_{i {1}} \wedge \cdots \wedge a {i
_{r}X\right) \end{aligned}

T

j=1
= (~)Z R (1) By [ o) (s A Aay,)]
= (1) Tk =R ()1 (B, ) A a)J (@i, A+ Aai,)
= (~)TE D (@A By )| (a1, Ao M)

= (~)ZEa B, | (4 A+ Aay,)

_ (71)2;‘::1(ik—k)(71)7’—1BT71J |:Z(1)l_j(aJ0%> iy A Nag A Aa,

—

—1) Xk =R (1)1, 1] Z

~1)""'By_1 | [aJ @i, A Aai,)]
71)T_1(BT_1 A (l.) J (ail A A G@T)
Pos Pty

Z )ail/\...

Adi; AN,

(101

Conf. MathPix confidence: #>0.9 M0.5-0.9 HE<0.5

— no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): ¢ C component

W weak oS stable N noise eKclean

e X crop overran its region

not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier | Page Conf. LaTeX source Rendered Scan image

= (—1) TR (_1y-1p, ;| Z(—l)l_j(a,j @i; ) Gy A A
j=1

= (1) Zh=s =B _1)1B, 4 | [a [{as A~ A ay,)]
r _f AVER . B .
= (—1)2;:1(“"_k>(—1)"_1Br_1J [Z(—l)l_j(ajaij> @iy Ao Nag, N+ Nag, = (-1) k 1T (=1)"" (Br—1Aa) [(@i, A Aai, )
! = (-1)>+=10+"(a A Bra) J(ai A Aag,)
= (-)Zi= D () By | o (@i A A ag,)] = ro1 (in—k)
1205 sezsur eqorer | 27 | — \begin{aligned} & \left.\left.=(-1)*{\sum {k=1}*{r}\left e J = (-1)== "By J(ai, A Aag,).
(o) (i {K}-K\right)}(-1)~{r-1} \boldsymbol{B} {\boldsymbol{r} | — ( D=*" (=1 (B"”“)J (@i Ao Aai,)
-\mathbf{1}F\right\rfloor\left[\sum {j=1}"{r}(-1)"{1-j}(a | = (-1)Zk=(=P (a/\BT_l)J (a, A+~ Naj)

\rfloor a {i {j}}\right) a {i {1}} \wedge \cdots \wedge
\check{a} {i {j}} \wedge \cdots \wedge a {i {r}}\right]
\\ & \left.=(-1)"{\sum {k=1}"{r}\left(i_ {k}-k\right)}(-1
)~{r-1} \boldsymbol{B} {\boldsymbol{r}-\mathbf{1}}\right
\rfloor\left[a\rfloor\left(a {i {1}} \wedge \cdots \wedge
a {i {r}}\right)\right] \\ & \left.=(-1)"{\sum_{k=1}"{r
Nleft(i {k}-k\right)}(-1)~{r-1}\left(\boldsymbol{B} {
\boldsymbol{r}-\mathbf{1}} \wedge a\right)\right\rfloor
\left(a {i {1}} \wedge \cdots \wedge a {i {r}}\right) \\
& \left.=(-1)"{\sum {k=1}"{r}\left(i {k}-k\right)}\left(a
\wedge \boldsymbol{B} {\boldsymbol{r}-\mathbf{1}}\right)
\right\rfloor\left(a {i {1}} \wedge \cdots \wedge a {i
{r}}\right) \\ & \left.=(-1)"{\sum_{k=1}"{r}\left(i_{k}
-k\right)} \boldsymbol{B} {\boldsymbol{r}}\right\rfloor
\left(a {i {1}} \wedge \cdots \wedge a {i {r}}\right)
\end{aligned}

= (~)TEa B, | (4 Ao Aay,)

(¢7

J

Noawws

N (7

(101

basis: source / source

a|(AB) = (a] A)B + A*(a] B)
=(aNA)B — A*(a N B)
al|(AB)=(a]| A)B+ A*(a] B) aA(AB) = (aNA)B — A*(a | B)
1205.5935v1_EQO130 32 m0.488 \begin{aligned} a \downharpoonleft(A B) & =(a - (a 4 A)B -4 (a 4 B) = (G’J A)B + A*(G’/\ B)'
(was) \downharpoonleft A) B+A~{*}(a \downharpoonleft B) \\ a A @413)::(a/A‘A)1347‘4*(aJ13)
& =(a \wedge A) B-A*{*}(a \wedge B) \\ a \wedge(A B) & =(a] A)B+ A*(a A B)
\left.=(a \wedge A) B-A~{*}(a\rfloor B\right) \\ & =(a
\downharpoonleft A) B+A~{*}(a \wedge B) . \end{aligned}
a|(AB) = (a] A)B + A*(a] B)
=(aNA)B — A" (a N B)
al|(AB)=(a] A)B+ A*(a| B) aA(AB) = (an A)B — A*(a | B)
1205.5635v1 Q0130 32 — \begin{aligned} a \downharpoonleft(A B) & =(a =(@nA)B—A%an B) =(a]A)B+ A(anB).
(now) \downharpoonleft A) B+A"{*}(a \downharpoonleft B) \\ an L4l3)::(a,A<A)l3——l4*(aJ13)
& =(a \wedge A) B-A~{*}(a \wedge B) \\ a \wedge(A B) & =(a| A)B+ A*(a A B).

=(a \wedge A) B-A"{*}\left(a\rfloor B\right) \\ & =(a
\downharpoonleft A) B+A~{*}(a \wedge B) . \end{aligned}

basis: source / source

Conf. MathPix confidence: @>0.9 M0.5-0.9 MHM<0.5 — no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): e C component W weak eSstable eNnoise eKclean X crop overran its region not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




Identifier | Page Conf. LaTeX source Rendered Scan image
a|(AAB) =(a| A)AB+ A" A(a| B)
a| (AAB) = (asA) A B+ A* A (auB) aN(A[B)=(anA)|B—-A"[(a] B)
jos.sssa e | 32 | M0.312 | \begin{aligned} a \downharpoonleft(A \wedge B) & \left an(A|B)=(anA)|B— A*|(a)B) aN(A]B)=(a]A)] B+ A" |(aAB).
(was) .=(a\lrcorner A) \wedge B+A~{*} \wedge(a\lrcorner B\right a A L4J13):: (an4)jZ3—%z4*j(a/\l3)
) \\ a \wedge(A\lfloor B) & =(a \wedge A)\left\1lfloor B-A
~{*N\1floor(a\rfloor B)\right. \\ a \wedge(A\rfloor B) &
\left.=(a\rfloor A)\rfloor B+A~{*}\right\rfloor(a \wedge
B) . \end{aligned}
a](AAB) = (a] A)AB + A" A(a ]| B)
a] (AAB) = (a_A) A B+ A* A (asB) aNA|[B)=(anA)|B—A"|(a] B)
1205.5935v1_EQO131 32 — \begin{aligned} a \downharpoonleft(A \wedge B) & =(a aA(A|B)=(aNA)|B—- A*[(a] B) aN(A]B)=(a]A)] B+ A" [(an B).

(now)

\lrcorner A) \wedge B+A~{*} \wedge\left(a\lrcorner B
\right) \\ a \wedge(A\lfloor B) & =(a \wedge A)\left
\lfloor B-A~{*}\1floor(a\rfloor B)\right. \\ a \wedge
(A\rfloor B) & \left.=(a\rfloor A)\rfloor B+A~{*}\right
\rfloor(a \wedge B) . \end{aligned}

aA(A|B)=(a]A)|B+ A*| (a A\ B).

basis: source / source

(AB) * (AC) = ((AB)TAC)

. = (BtATAC)
AB AC) = ((AB)TAC "
(AB) + (AC) = ((AB)TAC) = (J4]? BtC)
= (BtAtAC) N
vos.sossieooa | 37 | M1.000 | \begin{aligned} (A B) *(A C) & =\left\langle(A B)"{ =|A"B*C
. y . - 2 pio
(was) \dagger} A C\right\rangle \\ & =\left\langle B~{\dagger} - ﬂ14| B >
A~{\dagger} A C\right\rangle \\ & \left.=\1left.\langle | ::‘[“213>k(7
A\right|~{2} B~{\dagger} C\right\rangle \\ & =|A|~{2} B *
C \end{aligned}
(AB) = (AC) = ((AB)'AC)
. = (EtATAC)
AB)x (AC)=((AB)'A ;
= (BTATAC) o
. 1 1 * = ~ = |A| B*xC
1205.5935v1 EQ0174 37 \begin{aligned} (A B) *(A C) & =\left\langle(A B)"{ 2 o
(now) \dagger} A C\right\rangle \\ & =\left\langle B~{\dagger} = <L4| B (7>
A~{\dagger} A C\right\rangle \\ & =\left.\left\langle | A ::‘f”213=k(7
\right|~{2} B~{\dagger} C\right\rangle \\ & =|A|"{2} B *
C \end{aligned}
basis: source / source
Ay x (B]C) = (A2 x B)| C+ B (A3 x C)
Ay x (B]C) = (Ay x B)| C + B| (A3 x C) Ay x (B|C) = (A2 x B)|C+ B|[(42x C)
1205 sosv1 coos | 43| M0.946 | \begin{aligned} \left.A {2} \times(B\rfloor C\right) & Ay x (B|C) = (A3 x B) |C + B|(43 x C) Ay x (BAC) = (A2 X B)AC + BA(A; x O).

(was)

\left.\left.=\left(A {2} \times B\right)\right\rfloor C+B
\right\rfloor\left(A {2} \times C\right) \\ A {2} \times

(B\lfloor C) & =\left(A {2} \times B\right)\left\1lfloor C
+B\left\1floor\left(A {2} \times C\right)\right.\right. \
\ A {2} \times(B \wedge C) & =\left(A {2} \times B\right)
\wedge C+B \wedge\left(A_ {2} \times C\right) \end{aligned
}

Ay x (BAC)= (A2 x B)ANC+ B A (A3 x C)

Conf. MathPix confidence: @>0.9 M0.5-0.9 MHM<0.5 — no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): e C component W weak eSstable eNnoise eKclean X crop overran its region

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.

not measured
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Rendered

Scan image

1205.5935v1_EQ0204 43

(now)

\begin{aligned} A {2} \times\left(B\rfloor C\right) &
\left.\left.=\left(A {2} \times B\right)\right\rfloor C+B
\right\rfloor\left(A {2} \times C\right) \\ A {2} \times
(B\lfloor C) & =\left(A {2} \times B\right)\left\1floor C
+B\left\lfloor\left(A {2} \times C\right)\right.\right. \
\ A {2} \times(B \wedge C) & =\left(A {2} \times B\right)
\wedge C+B \wedge\left(A {2} \times C\right) \end{aligned
}

Ay x (BJC) = (A3 x B)| C + B| (42 x C)
Az x (B[C) = (A2 x B) [C + B [(A2 x C)
As X (BAC)= (A3 x BYAC + BA (A3 x C)

Az x (B]C) = (A2 x B) | C + B (A2  C)
AQX(B\_C)Z(AQXB)\_C+B\_(A2XC)
AQ X(BAC):(AQXB)/\C+B/\(A2XC)

basis: source / source

1205.5935v1_EQ0229 48

(was)

m0.290

\left.\left.P_{u}(v)=v \downharpoonleft u u~{-1}=(v
\rfloor u\right)\right\rfloor u~{-1}

1205.5935v1_EQ0229 48

(now)

\left.P_{u}(v)=v \downharpoonleft u u~{-1}=\left(v\rfloor
u\right)\right\rfloor u~{-1}

basis: source / source

1205.5935v1_EQ0232 49

(was)

m0.557

\left.\left.P {\boldsymbol{A} {\boldsymbol{r}}}(a) \wedge
\boldsymbol{A} {\boldsymbol{r}}=\left(a \downharpoonleft
\boldsymbol{A} {\boldsymbol{r}} \boldsymbol{A} {
\boldsymbol{r}}~{-1}\right) \wedge \boldsymbol{A}
{\boldsymbol{r}}=\langle a\rfloor \boldsymbol{A} {
\boldsymbol{r}} \boldsymbol{A} {\boldsymbol{r}}~{-1}
\boldsymbol{A} {\boldsymbol{r}}\right\rangle {r+1}=
\langle a\rfloor \boldsymbol{A} {\boldsymbol{r}}\right
\rangle {r+1}=0

Pa(a)A A, = (a] A, AT ANA, = (0] A, AT'AL) L = <aJA,> L =0

Py (a)NA; = (a] AATYANA, = <aj A,QAT_,IAT>T_~_1 = {a | A,u)H_1

=0.

1205.5935v1_EQ0232 49

(now)

P_{\boldsymbol{A} {\boldsymbol{r}}}(a) \wedge \boldsymbol
{A} {\boldsymbol{r}}=\left(a \downharpoonleft \boldsymbol
{A} {\boldsymbol{r}} \boldsymbol{A} {\boldsymbol{r}}
~{-1}\right) \wedge \boldsymbol{A} {\boldsymbol{r}}=
\left\langle a\rfloor \boldsymbol{A} {\boldsymbol{r}}
\boldsymbol{A} {\boldsymbol{r}}~{-1} \boldsymbol{A} {
\boldsymbol{r}}\right\rangle {r+1}=\left\langle a\rfloor
\boldsymbol{A} {\boldsymbol{r}}\right\rangle {r+1}=0

Pa (@) NAp = (a| AL ALY NA, = (a]ALALNAL) L = (a]Ay), =0

Pa, ()ANAy =(a] A, A7) A A, = (a] ATAT_.IAT>T+1 =(a]Ayr), .,

=0.

basis: source / source

Conf. MathPix confidence: 8>0.9 M0.5-0.9 ME<0.5

— no value

LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): ¢ C component

W weak oS stable N noise eKclean

e X crop overran its region

not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.
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1205.5935v1_EQ0235

(was)

49

m0.189

\begin{aligned} P _{\boldsymbol{A} {\boldsymbol{r}} \wedge
\boldsymbol{B} {\boldsymbol{s}}}(a) & =P_{\boldsymbol{

A} {\boldsymbol{r}} \boldsymbol{B} {\boldsymbol{s}}}(a

) \\ & =a\rfloor\left(\boldsymbol{A} {\boldsymbol{r}}
\boldsymbol{B} {\boldsymbol{s}}\right)\left(\boldsymbol{A
} {\boldsymbol{r}} \boldsymbol{B} {\boldsymbol{s}}\right
)™ {-1} \\ & \left.\left.=\1left[(a\rfloor \boldsymbol{A

} {\boldsymbol{r}}\right) \boldsymbol{B} {\boldsymbol{
s+ (-1)"{r} \boldsymbol{A} {\boldsymbol{r}}(a\rfloor
\boldsymbol{B} {\boldsymbol{s}}\right)\right] \boldsymbol
{B} {\boldsymbol{s}}~{-1} \boldsymbol{A} {\boldsymbol{r}
I{-1} \\ & \left.=a\rfloor \boldsymbol{A} {\boldsymbol
{r}} \boldsymbol{A} {\boldsymbol{r}}~{-1}+(-1)"{r}
\boldsymbol{A}_{\boldsymbol{r}}(a\rfloor \boldsymbol{B} {
\boldsymbol{s}}\right) \boldsymbol{B} {\boldsymbol{s}}"{
-1} \boldsymbol{A} {\boldsymbol{r}}~{-1} . \end{aligned}

Pa.nB,(a) = Pa,B,(a)
=a| (A,B,) (A.B,)"!
= [(aj A;) Bs + (—1)"Ar(a) BS)] Bs_lA;l
=alA, A+ (-1)"A,(a) Bs) B; 1AL

Pa,nB,(a) = Pa,B,(a)

a](ArBs)(ArBs) ™!

[(a]| Aw)Bs + (—1)"A(a | B,)|B;1A!
= | Ap A" (-1 Aulp | BB AL,

Il

1205.5935v1_EQ0235

(now)

49

\begin{aligned} P_{\boldsymbol{A} {\boldsymbol{r}} \wedge
\boldsymbol{B} {\boldsymbol{s}}}(a) & =P_{\boldsymbol{

A} {\boldsymbol{r}} \boldsymbol{B} {\boldsymbol{s}}}(a

) \\ & =a\rfloor\left(\boldsymbol{A} {\boldsymbol{r}}
\boldsymbol{B} {\boldsymbol{s}}\right)\left(\boldsymbol
{A} {\boldsymbol{r}} \boldsymbol{B} {\boldsymbol{s}}
\right)”~{-1} \\ & \left.=\left[(a\rfloor \boldsymbol{A}
{\boldsymbol{r}}\right) \boldsymbol{B} {\boldsymbol{s}}
+(-1)"{r} \boldsymbol{A} {\boldsymbol{r}}\left(a\rfloor
\boldsymbol{B} {\boldsymbol{s}}\right)\right] \boldsymbol
{B} {\boldsymbol{s}}~{-1} \boldsymbol{A} {\boldsymbol{r
I {-1} \\ & =a\rfloor \boldsymbol{A} {\boldsymbol{r}}
\boldsymbol{A} {\boldsymbol{r}}~{-1}+(-1)~{r} \boldsymbol
{A} {\boldsymbol{r}}\left(a\rfloor \boldsymbol{B} {
\boldsymbol{s}}\right) \boldsymbol{B} {\boldsymbol{s}}"{
-1} \boldsymbol{A} {\boldsymbol{r}}"{-1} . \end{aligned}

Pa_aB.(a) = Pa,B,(a)

—=a| (A.B,) (A,Bs) ™"
[(a]Ar) Bs + (=1)" A, (a| Bs)| By PAL Y
a|A At 4+ (-1)" A, (a) Bs) By 1AL

Pa,nB,(a) = Pa_B,(a)
= aj(f1r138)(f1r135)_1
=[(a] Av)Bs + (-1)"As(a ] B,)|B; A
=a| ApA" + (—1)" As(a | Ba)B 1A

basis: source / source

Conf. MathPix confidence: 8>0.9 M0.5-0.9 ME<0.5 — no value
LaTeX source MathPix’s reading, unchanged; Rendered the same reading, with a display environment (align/alignat/flalign/eqnarray/gather/multline/split) mapped to its in-math form so it can typeset in this cell — the two may legitimately differ

Residual render vs scan (inkdrill): ¢ C component W weak eSstable eNnoise eKclean X crop overran its region not measured

[refined: basis] beside an identifier: the LaTeX-source and Rendered cells both show a VERIFIED refinement, not MathPix’s own reading — basis names what verified it (e.g. ink, source). The original reading is unchanged in the model but is not the one drawn here.




