Pensieve Header: 8-calculus with controlled column sums.
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BSinplify = Factor;
Set Attributes[BCol |l ect, Listable];
BCol l ect [Blw_, o, u_]1] := B[
BSinplifylw], o,
Col l ect [u, _h, Collect[#, _t, BSinmplify] &]
1
(» "L" for "Labels" %)
hL[B[w_, o, p_]] := Union[Cases[{o}, h[s_] = s, Infinity]];
tL[B_] := Union[Cases[B, t[s_]1|Ts_ » s, Infinity]];
dL[B_]1 := Union[hL[B], tL[BII;
BForm[Bl[w_, o_, u_1] := Mdule[
{tails, heads, nat},
tails = tL[B[w, o, u]]; heads = hL[B[w, o, ull;
mat = Quter [BSinplify[Coefficient [y, h[#l]t[#2]]] & heads, tails];
PrependTo[mat, t /@ tails];
mat = Join[
{Prepend[h /@ heads, w]},
Transpose[mat ],
{Prepend[D[o, h[#]] & /@ heads, "1l+Z/w"]1}
1.
Mat ri xFor m[mat ]
1
BForm[el se_] : = else /. B_B :» pFormp];
tmix_, y_, z_1[B_] :=8 /. {t[x]->t[z], tlyl->t[z], Tx>T, Ty>T.}
hmix_, v, z 1[Blw_, o, u 1] := Blo,
h[z] D[o, h[x]]1D[o, h[yl]l+ (c /. h[x]|h[y]l » 0),
h{z] (D[, h[x]1] + D[o, h[x]] D[, h[yll) + (¢ /. h[x] |h[y]l » 0)
1 // BCollect;
swapth[y_, x_]1[Blw_, o, u_1] := Mdule]
{a, B, v, 6},
a = Coefficient [u, h[x]t[y]l]:

B = Dlu, t[yll /. h[x] - 0;
¥ = D[y, h[x]] 7. t[y]l » O;
& =pu /. hix]|t[y]l » O;

Blw+a, o, Plus]
Dlo, h[x]laxh[x]t[y],
Dlo, h[X]1B=t[yl,
¥ * h[x],
((w+a) 6-y*B) /w
11 // BCol |l ect
1
dm[x_, y_, z_1[B_]1 := B // swapth[x, y] // hm[x, y, z] // tm[x, vy, z];
B /: Blwl_, ol , pl 1B[w2_, 02, pu2_]1 := Blwl *w2, ol +02, w2ul+wlu?];

(* Cheat =)
Ro[x_, y_1 := B[1l, h[x]+T=h[y], (T-1)«t[x]h[y]l];
Rm[x_, y_] :=B[1, h[x]+h[y]l/T, (1/T-1)=«t[x]h[y]];

(» End cheat *)Rp[x_, y_1 := B[1l, h[x]+Txh[y], (Tx-1) =t [x]1h[y]l];
Rm[x_, y_1 := B[1, hix]1+h[y]/Tx, (1/Tx-1)*t[x]h[yl];

Unpr ot ect [NonComut ativeMul tiply];

Format [3_B, StandardForm] := BFor m[B];
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{Rp[1, 2], Rm[1, 2]}
1 h[l] h[2
1 hi[l] h[2] (1] LL
t(1] 0 -1+Ty |, |t0L] 0O -——=— }
1+2/w 1 Ty 1+3/w 1

Ty

Knot[8, 17] is calculated asin 120406 Calculator.nb.

RM[12, 1]
1 hi1]
t[12] -%
1+%/w e

T2

1 h1]
t[1] 0
t [12] f%
1+3/w o

Ti2

h[12]

1

h[7] h[12]
-1+Tq

- 0
0 0
! 1

T

RM{12, 11 Rm[2, 7] // dm[l, 2, 1]

(Rm[12, 11 Rm[2, 71 // dm[1, 2, 11) Rm[8, 3] // dm[1, 3, 1]

1 h[l] h[7]
~1+T,
tia o T
_ -1+Tg _ (-1+T1) (-1+Tg)
t (8] Tg T12 T1Ts
t [12] 7% 0
1 1
1+2/w Tg T12 T
((RM[12,
1 h[l] h([7]
t[1] 0 -
_ -1+Tg _ (-1+T1) (-1+Tg)
t [8} Tg T12 T1 Tg
t [12] -% 0
1 1
1+2/w Tg T12 in

(((Rmr12, 11 RmM(2, 71 // dm[l, 2, 11) Rm(8, 31 // dm[l1, 3, 11) Rm[4, 111 // dm[1, 4, 1])

Rp[16, 5] // dm[1, 5, 1]

Tg T12

1 h[1l] h([7]
1T T
t[1] 0 *%
-1+Tg (-1+T1) (-1+Tg)
B TiTs
-1+T,
t [12] —?2“ 0
-1+T1s (-1+T1) (-1+Tge)
t[16] Tg T12 T1Ts
1+3/w T16 L

T:

h{

h

h(8]

0

= O O

(o]

]

»r O O O

(8]

0
0
0
0

1

h[12]

0

0
0
1

h[1l] h[12]
,’1T*1T1 0
0 0
0 0
! 1

T

h[1l1]
(1T Te
T1

0
0

(-1+Ty) (-1+Tie)

Ta
1
T1

11 Rm[2, 71 // dm[1, 2, 11) Rm[8, 3] // dm[1, 3, 1]1) Rm[4, 117 // dm[1, 4, 1]
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((((Rm[12, 11 Rm[2, 71 // dm[l, 2, 11) Rm[8, 3] // dm[1, 3, 1]1) Rm[4, 11] // dm[1, 4, 1])
Rp[16, 5] // dm[l, 5, 1]) Rp[6, 131 // dm[1, 6, 1]

1 hi{l] h{7] h[8] h[11] h[12] h[13] h[16]
t[ay o SmRe 0 ST 0 14Ty 0
-1+Tg (-1+Ty) (-1+Tg)
ti8] -rre - v 0 0 0 0 0
t[12] - % 0 0 0 0 0 0
12
-1+T1s (-1+T1) (-1+Tye) (-1+T1) (-1+Ty6)
t16] o - 0 R0 0 0
1+3/w TBTlTiZ Tli 1 % 1 Ty 1

((((RM[12, 1] Rm[2, 7] // dm[1, 2, 1]) Rm(8, 3] // dm[1, 3, 1]) Rm[4, 11] // dm[1, 4, 1])
Ro[16, 5] // dm[1, 5, 11) Rp[6, 131 // dm[1, 6, 11 // dm[1, 7, 1]

7T1TS*TT11?F’8T1T” h[1] h(8] h[11] h[12] h[13] h[16]
t 1] R 0 - T 0 A 0
t [8] B % 0 B (—1+T1)2T§(;i+Tg> Tie 0 (—1+T1T)12T(8—1+T3) 0
t(12) - Emelnieheife g 0 0 0 0
t [16] % 0 (—1+T1)Ti—1+Tle) 0 B (—1+T1)T:T(8—1+T16> 0
1+3/w o EGTH 1 TlT 1 T 1
(-1+T)8

1+ Total [{{_1+$}, {- }. (01, {—2+$+T}}]/ (L/T)y /7 Simplify

T2

((((Rm[12, 11 Rm[2, 7] // dm[1, 2, 1]1) Rm[8, 3] // dm[1, 3, 1]) Rm[4, 11] // dm[1, 4, 1])
Rpo[16, 5] // dm[1, 5, 17)
Rp[6, 131 // dm[1, 6, 11 // dm[1, 7, 1] // dm[11, 12, 11]

Tlerho-TaTie hi1] h(8] h[11] h[13] h[16]
118
(-1+T1) T3e (-1+T1) T16 ~14Ty
tit] T OTTET 0 N 2 T 0
1'g 11 1 1
-1+Tg (-14T1)2 (-1+Ts) Tis (-14T1)2 (-1+Ts)
t8] T TeTu 0 N T} Ts T1 Tg 0
(-1+T11) (T2 Tg+T16-T1 T1e)
t[11] - T Ta o 0 0 0 0
t [16] -1+T16 0 (-1+T1) (-1+Ty6) B (-1+T1)2 (-1+T16) 0
Tg T11 T1 T1Ts
1+5/w T 1 e T 1

T1 Tg Tua T1
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t29 =
((((Rm[12, 1] Rm[2, 71 7/ dm[1, 2, 11) Rm[8, 3] // dm[l, 3, 11) Rm[4, 111 // dm[1, 4, 11)
Rp[16, 51 // dm[l, 5, 1]) Rp[6, 131 //
dm[1, 6, 11 // dm[1, 7, 11 // dm[11, 12, 11] // dm[11, 13, 11]

% h(1] h(8] h([11] h([16]
- (-1+Ty) (Th T3+ T i T -Tg) 0 (-1+T1) (~1+T1e) 0
[1] T2 T3 Ty N T2
t [8] (-1+Tg) (-1+T1-T+T11-2 Ty T01+TE Taa) 0 _ (F14T1)2 (-1+4Tg) (-1+Tae) 0
T1Tg Tia T2 Tg
t [11] _ (=1+T1a) (T2 Te+T16-Ta Tae) 0 0 0
Tg T1a
t [16] (-14T1-TZ+T11-2 Ta T1a+T% Ta1) (-1+T1e) 0 (-1+T1) (1-T1+Ty Tg) (-1+Tis) 0
Ty Tg T1a TiTs
Ti6
1+3/w T Te T 1 1 1
Collect [t29[[3]] /. t[_]1 » 1, _h, Expand]
Tie  Tie T1e T Tis

hii] |-1+ — - + + -
Tge T1Tg TiTgTin T3T3Tin T1T3Tun

((((Rm[12, 1] Rm[2, 7] // dm[1, 2, 1]) Rm(8, 3] // dm[l, 3, 1]) Rm[4, 11] // dm[1, 4, 1])
Ro[16, 5] // dm[l, 5, 11) Ro[6, 13] // dm[l, 6, 1] //
dm[1, 7, 1] // dm[i1, 12, 11] // dm[11, 13, 11] // dm[1, 8, 1]

ThTye-Ta T
% h{1] h[11] h[16]
1
t 1] (-14T1) (-TE-T1+TE Toa-TF Tua+T§ Tua-T) (-14T1) (1-T1+TF) (-1+T1s) 0
T! T T3
(-1+T11) (T%"TlG*Tl Tis)
t[11 - 0 0
[11] T1 Ti
t [16] C(BTMTRT L2 T T Ta) (LeTie) ((LeTy) (1-TaeT}) (-14Tie) 0
T Lk
1+3/w T 1 1
TiTn

(((((RM[12, 11 RM[2, 7] // dm[1, 2, 11) Rm[8, 3] // dm[1, 3, 1]) Rm[4, 111 // dm[1, 4, 1])
Rp[16, 51 // dm[l, 5, 1]) Rp[6, 131 // dm[l, 6, 1] // dm[1, 7, 11 //
dm[11, 12, 11] // dm[i1, 13, 111 // dm[1, 8, 11) Rp[14, 9]

@ hi1] h[9] h[11] h{14] h[16]
1
(-1+Ty) (~T3-T4+T2 Ty T8 Tag o T4 Taa-T2) (-1+T1) (1-T3sT2) (-1+Tie)
t il T Tu 0 - Lk 0 0
1. 2 T
t[11] _ (1+Tu) -(r-:lTl':ls T1 Tag) 0 0 0 0
t [14] 0 (-1+T14) (Tj;Tm*ﬂ Tie) 0 0 0
1
14Ty -T2+ - +T2 -1+ -1+ “T1+T2) (-1+
t[16] B 14Ty -T1+T1 212111 T2 Ti1) (-1+T16) 0 (-1+T1) (1 T;3T1) (-1+Tye) 0 0
ITu 1
1+5/w % Tia 1 1 1
1
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133 =
(((((RM[12, 1] RmM[2, 7] // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 1]) Rm[4, 11] // dm[l, 4, 1])
Rp[16, 5] // dm[l, 5, 11) Ro[6, 13] // dm[l, 6, 1] //
dm[1, 7, 11 // dm[i1, 12, 11] // dm[i1, 13, 11] // dm[l, 8, 1])
Ro[14, 9] // dm[1l, 14, 11] // dm[l, 9, 1]

T34T16-T1 Tae

= h[l] h[1l1] h[16]
1
(-1+T1) (-TE-T$+T2 T -T3 Taa+T§ T11-T5) (-1+T1) (1-T1+T2) Taz (-1+Tae)
t[1] ) - 0
T Lk
t[11] ~ (1-T1+T3) (-1+Ta1) (1-T11+T1 T11-Tae) (-1+T1) (1-T1+TZ) (-1+T11) (-1+T1e) 0
T2 Tu T3
t [16] ~ (71+T17T§+T1172T2T11+T§ Ti1) (-1+Ta) (-1+T1) (1-T1+T3) (-1+T16) 0
T2 Tu Lk
Tie
1+2/U) T_2 1 1
1
Collect [t33[[3]] /. t[_]1 » 1, _h, Expand]

Tie Tie Tis
T T T
((C(((RM[12, 1] Rm[2, 71 // dm(1, 2, 11) Rm[8, 31 // dm[1, 3, 11) Rm(4, 111 // dm[1, 4, 1)
Rp[16, 5] // dm[l, 5, 1]) Rp[6, 13] // dm[l, 6, 1] //
dm[1, 7, 11 // dm[11, 12, 11] // dm[11, 13, 11] // dm[1, 8, 1])
Rp[14, 9] // dm[1l, 14, 11] // dm[l, 9, 1]) Rp[10, 15]

T3+T16-T1 Tas

7 h[1] h[10] h[11] h[15]
1
t[1] (-1+Ty) (-T§-T1+TH Teri T11+T T1a-Tg) 0 (-1 (l—Tp‘Ij) Ti1 (-1+T16) 0
T4 T
t [10] 0 0 0 (-14T10) (TZ+T16-T1 T1e)
T
t[11] B (1-T1+T%) (*1+T‘1I—12)T(17T11+T1 T11-Tie) 0 (-1+Ty) (1—T1+T{L3(—1+T11) (~1+Ty6) 0
1111 E
t [16] ~ (-14T1-T34T11-2 Ty T1g+ T3 Tua) (-14T16) 0 (-1+T1) (1-T1+T3) (-1+Tie) 0
T Tu 3
Ti6
Len/e 7 1 1 T1o

((((((Rm[12, 11 Rm[2, 71 // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 11) Rm[4, 111 // dm[1, 4, 1])
Rp[16, 5] // dm[1, 5, 1]) Rp[6, 13] // dm[1, 6, 1] // dm[1, 7, 11 //
dm[i1, 12, 111 // dm[11, 13, 11] // dm[1, 8, 1]) Rp[14, 9] //
dm[11, 14, 111 // dm[1, 9, 1]) Rp[10, 15] // dm[1, 10, 1]

T24T16-T1 Tas

ik

2 h[l] h[1l1] h[15] h[16]

1

t (-1+T1) (-T3-T4eT3 Taa T3 Tua T4 Tus-Tg) (-14T1) (1-T1+T3) Taa (-14T1e) (-14T1) (T3+T16-T1 Tae) 0

] T - T 7

t[11] B (1-T1+T§) (71+Ti—12)T(17T11+T1 T11-Tie) (-1+T1) (17T1+T§1—3(71+Tu) (-1+T16) 0 0
1Tu 1

t [16] ~ (—1+T1—T§+T11—2T2T11+T§ Tit) (-1+Te) (-14T1) (1-T13+T§) (-1+T16) 0 0
TE Ta T3

1+5/w T 1 Ty 1
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((((((Rm[12, 11 Rm[2, 71 // dm[1, 2, 1]) Rm[8, 3] // dm[1, 3, 11) Rm[4, 111 // dm[1, 4, 1])
Rp[16, 5] // dm[1, 5, 1]) Rp[6, 131 // dm[1, 6, 1] // dm[1, 7, 11 //
dm[11, 12, 111 // dm[11, 13, 11] // dm[1, 8, 1]) Rp[14, 9] //
dm[11, 14, 111 // dm[1, 9, 1]) Rp[10, 15] // dm[1, 10, 1] // dm[11, 15, 11]

T3+T16-T1 T1s

= hi1)
1
t 1] (-1+Tq) (-T3+T3-T§+T] T0a-3 T3 Twa+2 T4 Tua-T3 Tua+T3 T4, -T T3, +T3 T4, +TF Tu6-T3 Tae+T4 T16-T7 Taa Tue+ T3 Tua T16-T1 Tua Tae-1
T T
t [11] (17T1+T%) (-1+T11) (1-T12+T1 T11-T1e)
T1Tu
t[(16] (-1+T2-T2+T11-2 T3 Ta+T3 Taz) (-14T1e)
T Tu
T
1+ /w T
T

(CC(((RM[12, 1] Rm[2, 71 // dm(1, 2, 11) Rm[8, 31 // dm[1, 3, 11) Rm(4, 111 // dm[1, 4, 1)
Ro[16, 5] // dm[l, 5, 1]) Rp[6, 13] // dm[l, 6, 1] //
dm[1, 7, 11 // dm[11, 12, 11] // dm[11, 13, 11] // dm[1, 8, 11)
Ro[14, 9] // dm[11, 14, 11] // dm[1, 9, 1]) Rp[10, 15] //
dm[i, 10, 1] // dm[11, 15, 11] // dm[1l, 16, 11]

T3+T11-T1 T

L hi1]
1
_— (-14Ty) (~T2+T3-T§42 T3 Taa -4 T3 Taa 43 T4 Taa =T Tua-T3 13,42 T3 T3, -2 T 3,4+ T3 T3, -T3, ) (-1+T1) (-1+2T1-2T3+T01-4 T
[1] 4T B
1T
t [11] (-1+T11) (—l+2 T,-2 T§+T%+T11—4 Ty T11+4 T% T11-3 T% T11+T‘1t T11 (-1+Tq) (l—T1+'I
T3 T
T
1+2/w s
TZ
1

t40 =
((((((Rm[12, 11 Rm[2, 71 // dm[1, 2, 11) Rm[8, 31 // dm[1, 3, 11) Rm[4, 11] // dm[1, 4,
11) Rp[16, 5] // dm[l, 5, 1]1) Rp[6, 13] // dm[l, 6, 1] // dm[
1, 7, 11 // dm[i1, 12, 11] // dm{11, 13, 111 // dm[1, 8, 11)
Ro[14, 91 // dm[11, 14, 11] // dm[1, 9, 11) Rp[10, 15] //
dm[1, 10, 1] // dm[11, 15, 11] // dm[11, 16, 11] // dm[1, 11, 1]

14T;+8T3-11T3+8T4- 4T+ hi1]
Lk

t[1] 0
1+%/w 1




