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VS = True;

Jacobiee {a[f, 1, 1], a[g, 1, 2], a[h, 2, 1]}
{a[fl lr l]l a[gl lr 2]1 a[hl 2! l]} %C[_fghble (€6+€7>r 11 +
c[fghbib, (eg+€7), 2] +6a[-fghby (eg+€7), 2, 2] +6a[fghb, (eg+€7), 1, 1]

Jacobiee {a[f, 1, 1], a[g, 1, 2], a[h, 2, 1]} /. (erules = {€7 > -€6})
{alf, 1, 1], alg, 1, 2], a[h, 2, 1]} >0

Jacobiee {a[f, 1, 2], a[g, 1, 3], a[h, 2, 3]}
Tails commute on Saa[fgh, 1, 3, 1, 2]

Commute head/tail on daa[fgh, 2, 3, 1, 2]
Commute heads on Saal-fgh, 2, 3, 1, 3]
Commute heads on Saa[fgh, 2, 3, 1, 3]

0

Jacobiee {a[l, 1, 2], a[1, 1, 3], a[1, 2, 1]} /. erules
1322 swinging on 6aal[-2, 1, 3, 2, 2]

Commute head/tail on Saal-2, 2, 3, 1, 2]

Commute heads on 6aal[2, 2, 3, 1, 3]

Tails commute on Saal-1, 1, 3, 1, 2]

1321 swinging on Saal[-1, 1, 3, 2, 1]

2113 swinging on daall, 2, 1, 1, 3]

{all, 1, 2], all1, 1, 3], a[l, 2, 1]} >
C[blbz (—61+66>, 3} +5a[b1 (—1+€1—2€2), 2, 3] +6a[b2 <l+2€2—€6), 1, 3}

Jacobiee {a[l, 1, 2], a[1, 1, 3], a[l1, 2, 1]} /. (r—:rules = erulesU{eeael})
1322 swinging on daal-2, 1, 3, 2, 2]

Commute head/tail on daal-2, 2, 3, 1, 2]

Commute heads on daal(2, 2, 3, 1, 3]

Tails commute on daal-1, 1, 3, 1, 2]

1321 swinging on daal-1, 1, 3, 2, 1]

2113 swinging on daall, 2, 1, 1, 3]

{afl, 1, 2], a1, 1, 3], a[l, 2, 1]} >
dalb; (-1+€1-2¢€5), 2, 3] +0alby, (L-e1+2€,), 1, 3]

Solve[(—1+el—2€2) == 0]
1 €1

({5 5D)

2

1 €
Jacobiee {a[l, 1, 2], a[l, 1, 3], a[1, 2, 1]} /. |erules = erulesU{ez > -— 4+ = // S
2 2
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1322 swinging on daal-2, 1, 3, 2, 2]
Commute head/tail on daal[-2, 2, 3, 1, 2]
Commute heads on daal2, 2, 3, 1, 3]
Tails commute on daal[-1, 1, 3, 1, 2]
1321 swinging on daal-1, 1, 3, 2, 1]
2113 swinging on 6aall, 2, 1, 1, 3]
{afl1, 1, 23, a1, 1, 31, a1, 2, 1]} -0

Jacobiee {a[l, 1, 2], a[l1, 1, 3], a[1, 3, 1]} /. erules// S
1332 swinging on daal-2, 1, 3, 3, 2]

Tails commute on daal[-1, 1, 3, 1, 2]

3112 swinging on daal-1, 3, 1, 1, 2]

1231 swinging on daall, 1, 2, 3, 1]

{af1, 1, 23, a1, 1, 31, a1, 3, 11} »

c[2bybs (1L+€1), 2] +6al-b; (1+€1), 3, 2] +Sa[-bs (1+€1), 1, 2]

Jacobiee {a[1, 1, 2], a[1, 1, 3], a[1l, 3, 1]} //. (erules = erulesU{e1~»-1}) // S
1332 swinging on daal[-2, 1, 3, 3, 2]

Tails commute on Saal-1, 1, 3, 1, 2]

3112 swinging on daal[-1, 3, 1, 1, 2]

1231 swinging on 6aall, 1, 2, 3, 1]

{afl, 1, 2}, a1, 1, 3], a[l, 3, 1]} =0

erules
1 €1
{61—)—1, €Er > —-—"+ ", €Eg > E1,y 67%—66}
2
{e1=-1,€e2=-1,€6=-1, €7=1};

{x1, x2, x3} = {a[1, 1, 2], a[l1, 1, 3], a[1, 3, 1]}
{afl, 1, 21, a1, 1, 3], a[l, 3, 11}

S[{B[x1, B[x2, x3]] , B[x2, B[x3, x1]] , B[x3, B[x1, x2]]}]
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1332 swinging on daal-2, 1, 3, 3, 2]

1231 swinging on daall, 1, 2, 3, 1]

Tails commute on daal[-1, 1, 3, 1, 2]

3112 swinging on daal-1, 3, 1, 1, 2]

{a[b?, 3, 2] +a[-bibs, 1, 2] +c[3by b3, 2] +cal[-2bs, 1, 3, 2] +
ca[-2bqy, 2, 3, 3] +ca[by, 2, 3, 1] +ca[by, 3, 3, 2] +ca[-2bs, 3, 1, 2] +
cal[-bs3, 2, 1, 1] +calbs, 1, 1, 2] +ca[-by1+b3, 2, 1, 3] +6a[-b1, 3, 2] +
sdal[-2bs, 1, 2] + baa[l, 1, 1, 3, 2] + baall, 1, 2, 1, 3] + Saal2, 1, 2, 3, 3],
a[-b?, 3, 2] +albibs, 1, 2] +c[-2by by, 2] +cal-by, 2, 3, 1] +calby, 1, 3, 2] +
cal[by, 2, 1, 3] +ca[b, 2, 3, 3] +ca[-bs, 1, 1, 2] +ca[bs, 2, 1, 1] +
calbs, 3,1, 2] +6a[2bs, 1, 2] + baa[-2, 1, 2, 3, 3] +6aal-1,1, 2,1, 3],
cl-by1 b3, 2] +cal-by, 3, 3, 2] +calby, 1, 3, 2] +calby, 2, 3, 3] +
cal[-bs3, 2, 1, 3] +calbs, 3, 1, 2] +6a[bi, 3, 2] +baa-1, 1, 1, 3, 2]}

B[x1l, B[x2, x3]] // S

1231 swinging on 6aall, 1, 2, 3, 1]

alb?, 3, 2] +al-bybs, 1, 2] +c[3b; b3, 2] +ca[-2b;, 1, 3, 2] +
cal[-2by, 2, 3, 3] +calbi, 2, 3, 1] +calby, 3, 3, 2] +ca[-2b3, 3,1, 2] +
cal[-bs, 2, 1, 1] +cafbs, 1, 1, 2] +ca[-by+b3, 2, 1, 3] +da[-b1, 3, 2] +
dal-2bs, 1, 2] + Saa[l, 1, 1, 3, 2] +baall, 1, 2, 1, 3] +%aal2, 1, 2, 3, 3]

Jacobiee@ {a[f[bi, b2, b3, bs], 1, 2], a[g[b1, b2, b3, bs], 1, 3], a[h[b1, b2, b3, bs], 3, 1]}
Tails commute on
bdaa[-g[b1, bz, b3, ba] h[b1, bz, b3, ba] b3 (£° 010 by, by, bz, ba] - £(20:00 by, by, bz, ba]) -
b1, b2, b3, bs] g[b1, b2, b3, bs] b3
(-h( 010 by, by, bz, ba] +h (2000 by, by, b3, bal), 1, 3, 1, 2]

1332 swinging on daal[-f[bi, bz, b3, bs] g[b1, b2, bz, bs] h[bi, b2, bs, bs] +glb1, bz, b3, ba]
(h[b1, b2, bz, bs] by (£(° 010 [by, by, bz, bg] - £ 00 [b,, by, bz, bs]) - £[b1, bz, b3, ba]
(h[b1, bz, b3, ba] +b1 (-h(® %10 [by, by, bz, bs] +nh(1000 by, by, bz, bal))), 1, 3, 3, 2]

Tails commute on daa[2 g[bi, b2, b3, ba] h[bi, b2, b3, ba]
b3 (f(0,0,l,O) [bll b2r b3/ b4] 7f(1'0'0'0> [blr b2/ b3r b4])l ll 3/ lr 2]

3112 swinging on
Saal[-g[b1, bz, b3, bs] h[bi, bz, bs, ba] by (£ 010 [by, by, b3, bg] - £1:000 [by, by, by, ba]) -
g[bi, b2, b3, ba] h[b1, by, bz, bs]
(f[b1, b2, b3, ba] +b1 (~£ %10 by, by, b3, bs] + £(1000 [y, by, b3, bal)), 3,1, 1, 2]
Commute head/tail on
daa[-f[b1, bz, b3, ba] h[b1, bz, b3, bs] b1 (-g(® %10 by, by, bz, ba] +g® %0 by, by, bs, ba]) +
f[b1, b2, bz, bs] hbi, bz, bz, ba] by
(=g 050 b1, by, b3, bs] +g 0% by, by, b3, bal), 3, 2, 1, 3]
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Commute heads on
bdaa[f[b1, b2, b3, ba] h[b1, bz, bz, ba] b1 (-g® 010 by, by, bz, ba] +g% 1% by, by, bs, ba]) -
f[b1, b2, bz, bs] hb1, bz, bz, bs] by
(-g 010 by, by, bz, ba] +g1 %% by, by, b3, ba]), 3, 2, 1, 2]

1332 swinging on
Saa[-£f[bi, b2, bz, bs] h[b1, bz, bz, bs] b1 (-g® 1% [b1, by, bs, bs] +g® 100 b1, by, by, ba]) +
flb1, b2, b3, by] hibi, b2, b3, bs] by
(=g 19 b1, by, bz, bs] +g %0 [by, by, by, bs]), 1, 3, 3, 2]

1332 swinging on
Saal[-g[b1, bz, b3, bs] h[bi, bz, bs, ba] by (£00 10 [by, by, b3, bg] - £1:000 [by, by, by, ba]) +
f[b1, b2, b3, bs] glbi, bz, b3, bs] b1
(-h(0: 050 by, by, bz, ba] +h@:0 00 by, by, bz, ba]), 1, 3, 3, 2]
3112 swinging on
Saalg[bi, bz, b3, ba] h[b1, bs, b3, ba] by (£ 010 by, by, by, ba] - £1:900 by, by, b3, ba]) +
g[bi, b2, b3, bs] hibi, bz, bz, bs] by
(-£090 10 by, by, bz, ba] + £ 900 [by, by, bs, bal), 3, 1, 1, 2]
1231 swinging on
Saa[-f[b1, bz, bs, ba] hbi, bz, bs, ba] by (-g® 1% by, bz, bs, ba] + g% %% [by, bz, bs, ba]) +
fb1, b2, b3, bs] g[b1, bz, bz, bs] b1
(h(0:2:0:0 by, by, bz, ba] ~h 000 by, by, b3, bs]), 1, 2, 3, 1]
Commute head/tail on daa[-f[bi, bz, b3, ba] h[bi, bz, b3, ba]
b1 (-g@ 200 by, by, b3, ba] + g0 [by, by, by, ba]), 3, 2, 1, 3]
Commute heads on daa[f[bi, bz, b3, bs] h[bi, bz, bz, ba]
b1 (-g(®9%0 by, by, b3, ba]l +g1%%0 by, by, b3, bal), 3, 2, 1, 2]
1332 swinging on Saa[-f[bi, b2, b3, bs] hbi, bz, b3, ba]
by (=gt %% [b1, by, b3, ba] + g% b1, by, b3, bal), 1, 3, 3, 2]
Tails commute on daa[g[bi, b2, b3, ba]
(h[b1, bz, b3, bs] by (-£ 00 [by, by, by, ba] + £(1:000 [by, by, b3, ba]) - £[b1, bz, bs, ba]
(h[b1, b2, b3, ba] +bs (h(%010 [by, by, bz, ba] ~h1:900 [by, by, bs, ba]))), 1, 3, 1, 2]
1231 swinging on Saal[f[bi, bz, bs, ba]
(h[b1, bz, b3, bs] b1 (-g® %0 [by, bz, b3, ba] +g %0 [by, by, b3, ba]) +g[b1, bz, bs, ba]
(h[b1, b2, by, ba] +b1 (- %0 b1, by, b3, bs] + (2000 [by, by, b3, bsa]))), 1, 2, 3, 1]

Jacobiee {a[l, 1, 2], a[1, 1, 3], ca[l,1, 3, 1]}
0

Jacobiee {a[f[bi1, b2, b3], 1, 2], a[g[b1, b2, b3], 1, 3], éaa[h[b1, b2, b3], 3,1, 3, 1]}
0

http://drorbn.net/AcademicPensieve/2015-08/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: 2015-08: abc-debugging-150810.nb 2015-08-10 17:25:49

Jacobiee {a[l, 1, 2], a[l1, 2, 1], a[1, 3, 1]}

{al1, 1, 2], all, 2, 11, a[1l, 3, 11} >

c[-2by b3, 1] +cal[-2by, 1, 3, 2] +ca[2by, 2, 3, 1] +cal[-2b3, 2, 2, 1] +
cal2bs, 1, 2, 2] +6a[2bs, 2, 1] + Saal-2, 2, 2, 3, 1] +Saal2, 2, 1, 3, 2]

VS = False;
JacErrors = DeleteCases|
basl

FormalBasis[3, f];

bas2 = FormalBasis[3, g];

bas3 = FormalBasis[3, h];

Flatten]|

Table[Jacobi [basl[i]], bas2[j], bas3[k]],
{i, Length[basl] -1}, {j, i+1, Length@bas2}, {k, i+1, Length@bas3}]

1,

0]

{{a[f[blr by, bs], 1, 2], alg[bi, by, bs], 2, 1], alh[by, by, b3], 3, 1]} =

c[-2 £[by, bz, b3] g[b1, bz, b3] hiby, by, b3] by b3, 1] + +

6aal2 f[bi, by, bs] g[bi, by, bs] h[by, by, bs3], 2, 1, 3, 2], ,
{a[f[b1, by, b3], 3, 1], Saal[g[by, by, b3], 1, 3, 2, 3], a[h[by, by, b3], 3, 2]} >

J

large output show less show more show all set size limit...
Length@JacErrors
162
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