=</

,] _—

=

I—for

|—C

(1-<)(1=c) — b~

—_—

A

D A AN GO

A ——

VbAar —> Iéﬂj/’\

R

O D
L~ s

dxgw

=~

VA0 W

N/

ﬁ‘\LV] C

Ot~

/;~J~&/ﬂ

s

yi
U

SR

W4
a

—
—_—

)
|

C O

N_ /"5

T—A) =9 A —
g

/ ~

/7 "\,/*-*....JL__,

~) (/=D /1)

(C J’/

X)) 2=
N FANE 2k

I~ /] /D

l_’{.

(oL/ /




= L
I~ 1) — (N LN
N\WZ G R <
AN {1y
) / J
/
TN ;) \ /| , 7/ o\
) arEctFgHIFECEN) LN ) (AT
SO J / Vo )/

S

1 1 1 (1 c)de+ (1-b) fg+dgm+efn
d+f — ]“‘*
-c8+( * 1-cn)1 (b+m—n) ( m g) (1- b) (1-c) -mn

=< — (~H~ dﬂﬂﬂwwﬁw
f¢¥)

simplify [a +f

True

=L+ )
N _ NS A A A B s =)\
LN T AN §¥ ) 7 XX
/>©<f' -
R %




=
o>

b

Hw | c S

w |

o wlc § — ¥ —
Z y g ’ —— ¢ |y+ad/u e+d9/u cle 8 — H;J|_ Sg J \-//(9+°< L
s ; v s mno S |d+ay/u E+ub/u sly = Sy

210211a Halacheva: A(X) = @, End (A*X) is a traced meta monoid

)
ith m(A) := ( [ (exfifAleyfiy — exAfliy) [ (g <) and X
:’V (A) = eufi, ,{r‘:jfz?? —eyf/Afliy. Contains I" (w/ ﬁgco?o:]:s} / L— / /< M’VM

a'l: (@, M) > WA* (). Predict A from I? Interpret A in L&a/)\/tnf;u/}_s J

}b ax? Related to super- a]gew Raise A to meta-Hopf? Under-

stand im(7)?

x Y < Ve

2 /< B O W—W@‘ﬁ/ﬂ%ﬁﬁ% %ﬁbﬁ 2R
J(c 12 /<)
Y 2 AR B C__) /
e W I //3:—; 2
) f\ Jia ~ / | ~
A ) W LM WY
A\ J | |
l /J-—%\VV}——-}é / J
i ~ I
—— e & S | S " |
. ajapo _m y+;6u i HE o e pw| S
? ; 31 ; it S ¢+“¢{’# E+w9}:’p slg g #»== S | E+yblu

7] !/

— I (1= p)X L)
=Y U-Ew e

S RV Sz el
=10 (W




C/\ /)
DI AN/
Mn N

Ly N

)

§
f

C S T
\ \V/M._} \V/'\L//

\
IVV/L\O/\ J@Q( JﬁL CA_(/ 67
v v N

N Wi

N A
Llﬂ/bv\.ah /\ C

<




TN /)ﬁ\ L

\i‘l‘h>< \ J] Jﬂ'(-. U U..J-_-

e o)

LtJ ., = TI/(N=91, Ix—=ya)=. .

’ 1(—_7} ,X’ir;))\_\') ) J ’

e /)

| /47% /;._ )= S ‘(?J”i "=
L \ N <= O] =
I o A\ R N




X

/

|, x|

——

-

v bx

N

p3)

b |

l




T he Slﬁﬂ‘\’f‘-ﬂ/d [ ()/&M ﬁ\#
At/ opcts [knd Thaory [ Tiiny ) Tidoy kost
(7 imm
kn = o) b 3, PA
AN Nk
3 4 N o
N AN
SO RN
/%F) NP
~ AN S N
N AN pd
TN N N
N N N/
AN =1 /N AN
L > \ N
N ~ N7
PN e N\
D -0 /N
01, e
.__.__73
"
| / bad- }-’-

—
"‘-..‘_‘_
-




—/
Proof of GPV N

) e /m__a\/Q)Dv&@>ﬂ

A OA v
P , |
Lee # AL it
L~ — #)(4—#\/ ~
N ND /& I, J"‘AWMK,I ; =N

é\.V}A./H/A/ Q//h cJ:AQ./-._r-)s' (’-}:/J

%L&MM@;Q&Q& MMMM@MQX/;L
2 Flp &Lﬁioﬂii@@jﬂbjw@«/% )t

3 /Kﬂ f\Ul;& ((\/“"DCH’?‘\ ¢” ) g Jm.(/’cﬂ,rJ JAY
v/ <

<
e
/

NTS =S )0 )T Vandbes en VD,
5’ét// L/ \/fmjd(; o Q;%Z\AQT obﬁj W D@

ST Mﬂ}_fpc&@/_é@%q/ﬁm<
/| éL AL Nen—discendineg > me
J o

5@@ Jhe




—/
Proof of GPV (2) -\

%09;/)(_ h\/m———ax/Q)DVQ>/}

\B Iﬁ //y /L/\/ Vaorsbes ) (2
N 4 & 7 m— It// | #}(-}" L\ )
AR N - JDV(?{/MK/HJ 7 TN = T
7()‘0.&[ '. éénf?j{/m&‘é— >z:< L= / — X,

. —~ NS~ - y SN /
P DX N — uD< XD 5 >0

Ve / | 7

S 1Pl =T rud Bnous X=X

%J#{}m = ©

/[ ~

IF #X>n 1n D PD)= ) Swtpose PIs Jebind
NN

|I/-\ |/

o svhsby [los TE #X>K  And D b $X=K

¥ ff:;ra,\/c/ﬁ D chesse < ”C/M J /D/) (b/)() )=y

o Y- )
N \ fa) \ \ / — , _(_6/ /\'
— N /\
)(”x// /, e sw o 0= wm culalr pe At )Q
\ / FM; ¢

s < >()</\% N c(mcyq

Ee AN« f/f“f/"jz e A {é%\ cﬁzﬁ)

TT

<.

—*" | / o\/)

gjaé; dhoice F ncfﬁg 7"@71@14 a/uy//g()g mf/x;

T hm
¥ 0@“5/\& P éﬁ (*udm’) (,hc f~l/§f /j;ﬂ,m

N/ _;s./ /-\ V> o/ s

“"/(;w--/\\/ Fl--7 ) )
S

o [ | A e A

Plami— )



_—






P

oo ()=o) =— D &

.
> |
I~

(27—

N

I A

)

(
\

=

—

) XN

| — U*‘I‘/\')

) o (N

U)K

2

—

(2 _F (2.2 |2 22 -2Z+22 —Z=

e

&

[2,2 )=

—

JA 2 )=%

—_—

//sz’ <L







/”'“V 0?;1/’+/j1 /7ﬂil+77\5 /p
C—y _ L N
0 \
g(\. ~
v \ — (\/_
A
4 /
Cp )
—9
(G
e ~lp49 ///’L F ALt (B )L
3| | L) Tw” "
| o= oo m
) ,
(D Con L Alare £ak
\—)&_“ C/} )
an Al [or Z‘uo Q(/fg




Fal

= VMN/ID)

—

Thrtl MM(B)

lk Uul.-//

N~

\/
i N\

N
n/\‘-
€

U
~l
!

(7, N TN\

nf)
) 70

(< p)0,T) = (X3




$ OC

'

—

L=

pd

\

- - >N . 2~

. 2 -

— X 5. /]

c71,

_—

S L ——~{, N7

7 =1

[y

Ty (WA T

M

L JC_

> "{” )




|

a

4

[ ]

|

Y ¥
\//

4
/
Vi

)

[

g \-/E SN~

/Y
\

)

C ) (

L




loo (A L )V=0oa A+ ]
DA )7 J







AR i
//‘\000‘ 000/’\\\\ malt | —Forlle—

2NN NN

///,,\\\\ iS4

N ///,\\\% Y%

Y

NS
- N




He/ls

J PIORVAN | ¢

L=

o\
AN\ T

17/

VvV =

VA Q=

AN A T
7N XA
7NN
/7NN
AV R\

j—

4

\ /=

N \/OJ

1/‘\‘7}
[

V

\

YAV

Y.

AR

=




. I ———
/ T
/ N
/ N — N
e \ I/ \ N/ A\ /

1

! |




B lv] 1 * 3 -+
~ % oo -+ + 0 o

— [\ . 0 X/(A 1] U e l-3d w0 =% =%
— \_/ a | ! O %4 x x
- 3 1106 x X 0 0O
4| O -x * O O

L{ Yow 'l = o 3 & Cow |
(\—’/ eoh B2 ool % o4 col

o -\ © O ©

— P O T o i S

O v O 9O ©
5o -x © O ©°

- o Q 0o

ne7p - PD[8,] = PD[X[10, 1, 11, 2], X[2, 11, 3, 12], X[12, 3, 13, 4], X[4, 13, 5, 14], X[14, 5, 15, 6],
- X[8, 16, 9, 15], X[16, 8, 1, 7], X[6, 9, 7, 18] ];

O 55
B Yy~
ini26}= Module[ {K = 8,, XingsByArmpits, bends},
XingsByArmpits =
- List@@PD[K] /. x: X[1_, J , k , L ] =»If[PositiveQ[x], X,[-1, 7, Ry -L], X_.[-7F, kR, L, -1]]3;
bends = Times @@ XingsByArmpits /. _[X][a_, b_, ¢_, d_] 3 Pa,-d Ps,-a Pc,-b Pd,-c 3
bends //.py_,, Py ,:_*Py,y,z]

Out[28)= P-13,4,-13 P-11,2,-11 P-s5,14,-5 P-3,12,-3 P8, 16,8 Ps,-15,-9,6 P9, -16,7,9 P1e,-7,-1,10 P-1e,-2,-12, -4, -14,-6,-10 P1,-8,15,5,13,3,11,1

- [ 5 ( = 5 9 ) o

n34)= 2 uNullSpace[Kas[8;, u]] // MatrixForm

7)ut[34].f;Maln><Form:
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- PAB1[K ] :=Modu1e[{r‘vk, n, B, c, s, i, j, 00, G, p1},

rvk =RVK[K]; n=Length[rvk[1]]; B=Table[@, 2n, 2n+1];

Do

s = If[Head[c] ===Xp, 1, -1]; {i, j} =Listeec;
~——  B[i, {i,1+1}]={(1, -1}; BLJ, {J,I+1,i+1}0={1, -T%, T*-1}, o
~ {c, rvk[11}];
p@=Det[B[;;, 2;:;]] // Factor;
G=Table[@, 2n, 2n]; G[;;, 33 2n-1] = Factor@Inverse[B[;; , 2;30110;:;, 2;3;2n];
ol = Factore Plus[

Sum[
s = If[Head[c] === Xp, 1, -1]; {i, J} =Listee@c;

1-T 1
s [ > Gi, i 601, 31 - 5 (GIi, i) GOJ, J1 + GOi, JDGEI, iD) +

2s _ TS

G[i, j1* + T° (GIi, 31 603, 1) [,

o {c, rvk[1D}], o
— Sum[ rvki2, kIl

Gk -1, k-1], (K, 2, Zn}] ];

{r0, p1} ]




