Dror Bar-Natan: Academic Pensieve: Projects: glneps: glneps@260512.nb 2026-05-12 04:39:34

Pensieve header: A full implementation of Sgl_n*\epsilons.

in[-1:= SetDirectory["C:/drorbn/AcademicPensieve/Projects/glneps"];
Once [
<< "KnotTheory™ ";
<< "Rot.m";
<< "PolyPlot.m";
1

Loading KnotTheory™ version of October 29, 2024, 10:29:52.1301.
Read more at http://katlas.org/wiki/KnotTheory.

Loading Rot.m to compute rotation numbers.

Loading PolyPlot.m to plot 2-variable polynomials.

In[-]:= (xFormat[&, 5 ]:=&up5%)
€1,2

Out[e]=

€1,2

utm for “upper triangular multiply”
lcm for “last column multiply”.

inf-]= utmg[1_, J_ 5 » R.] :=E[1, J, » RI[(&1,2[1] + &1,1[T]) X1,1[R]11];
lcmn_[i_: j_: > k_] i=
n-1
E[i, 35 5 k][ (En,n (1] + €00 [31) Xa,n[R] + 3" (80,0 15172 &0, 18] + 61,0 [31) X0,0 LK1 ] 5
v=1
mf-1:= lemg[i, j, , k]
Out[e]=

E[i, j, Null, k] [
&1,3[1]

X3,3[K] (€3,3[1] +&3,3[F]) +X1,3[K] [§1,3[j] + :
=3,3(]]

https://drorbn.net/AcademicPensieve/Projects/glneps/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: glneps: glneps@260512.nb 2026-05-12 04:39:34

In[-]:= N =2j
ZM = Table[O, n, n];
E. ,; :=ReplacePart[ZM, {a, A} »1];
B = IdentityMatrix[n];
Do[B = B.MatrixEXp [€a,a+6a Ea,arsal » {6, @, N-1}, {a, 1, n-6a}];
Bi=B/. &, =&.,[1];
Bj=B/. & &[]l
Bk=B /. &, =&.,0K];
MatrixForm[Bk]
MatrixForm[Simplify[Bi.Bj]]
eqns = And @@ Thread [Flatten [Simplify[ (Inverse[BKk] /. &, o [K] > &4, ,[1] + €4,,[F]) -Bi.Bj]] ==
Flatten[IdentityMatrix[n]]]
vars = UnioneCases[eqns, § [k], =]
{sol} = Solve[eqgns, vars]
Simplify[ (vars /. & » X) . (vars /. sol) +Sum[X,, o [K] (Sa,a[i] + €a,a[J]1) 5 {a, N}]1]

Out[«]//MatrixForm=
efualkl gkl 1,2 k]
) eS2.2(K]

Out[-]//MatrixForm=
e§1,1[1]+§1,1[]] (e§1,1[1] (egz,z[ﬂ §1,2[i} +(e§1,1[3] gl,Z[j])

0 ef22 (11462, (3]
Out[-]= ) )
e furlIre2 0l gy i) + £15(3) - &1,2(k] =@
out[-]=
{&1,2[k]}
Out[-]= . . .
{{51,2“(] - e tuald] (egz,zm £1,2[1] + €100 &4 517) ) }}
Outl-]= . .
1,1 (K] (E1,2[3] + E1,1[F]) + Xq,2 (k] (e s02B30%e22l30 g 5 1d] 4 €1 5[3]) + Xo,2 (K] (£2,2[4] + &2,2[F])
n[-]:= n=7;

ZM = Table[O, n, n];

E. ,s :=ReplacePart[ZM, {a, A} > 1];

B = IdentityMatrix[n];

Do[B = B.MatrixExp[&§,,5 Ea,p]1> {B, 1, N}, {a, 1, B}];

Bi=B /. &, »&,I[1i];

Bj =B /. &, =&.,031;

Bk=B/.&, =E&.,0Kl;s

MatrixForm[Bk]

MatrixForm[Simplify[Bi.Bj] ]

eqns = And @e Thread [Flatten [Simplify[ (Inverse[BKk] /. &, ,, [K] > &, ,[1] + €4,,[3]) -B1.Bj]] ==
Flatten[IdentityMatrix[n]]]

vars = Union@Cases[eqns, £ [k], =]

{sol} = Solve[eqgns, vars]

Simplify[ (vars /. £ » X).(vars /. sol) +Sum[X,,o[K] (Sa,a[i] + Ea,a[J]1), {a, N}1]
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Out[«]//MatrixForm=
efualkl g1kl +&, (K] §1,2[k] ef33(k] (e§1,1[k] §113[k] + @Su1lkl+&a,a (k] §1,2[k] §2,3[k]) efaalk] <e§1,1[k] ¢

0 eS2.2(K] ef22[Kl+Eaalk] &) S k]
0 0 e K]

0 0 0

0 0 0

0 0 0

0 0 0

Out[+]//MatrixForm=
@fu1[i]+61,1(3]  gé1,1[1]1+&,,2(7] (e<§z,z[l] 51,2[1] + eé11ld] §1,2[j1> efu1l[i]+&3,3(7] <e§3,3[1] 51,3[:]_1 + @113l &

) e2.2[11+&,217]
<] 0
%] 0
%] 0
<] 0
<] 0
out[-]=
1
Out[-]=

{&1,2[K] 5 &1,3[K], E1,a[K), 1,50k, &1,6[K], €1,7[K], &2,3[K], 2,4k, &2,5(K], &2,6[K], &2,7[K]T,
&3,a[K], &3,5[K], &3,6[K], &3,70K], &a,5[K], Ea,6[K], Ea,7(K], &5,61K], &5,7[K], E6,7[K]}
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out[-]=
{{&1,21k] - 511[1522[]( f2l g Hri v e g 513]),
€1,3[k] » e telIles il (o8l gy yri) —efal0) gy 1) + 10105 gy 5 19) &5 5(4]),
51 2[k] > 7(8*51,1[]']*54,4[1]
(-e®+t) g 4[i] - e ) gy 4[] + efra(Ilrtasld 512['1524[']+ falltfaslll g 513) &5,4110),
1,5 [K] %*‘E_&’l[ 1=8ss 1] (*655'5[1 E1,5[1]) - el g o [§] + e eslil g 5 15] &5 (1] +
el 513[']535[']“9&‘1[ I+&5,5 11 §14[ ] €a,5011),
&1,6 (K] —>—@7§1’1[ 31-Es,6l1] ( ettt §1 6[1] - el §1 6] +efralilrtesld 51 2031 &2,6[1] +
efralilrcesll L &1,303] &s, 6[.] efr1lilbesld '51 4[3] &a6li] +e efralilbosll] &1,5(3] 55,6[1”:
&1,71k ]%*6&1[]&7[]( g S1d) — e 0 gy S 3]+ et B gy 53] &5, (4] +
eI gy 515 65,704 + e 3o gy 1 19] &4, [4] +
et & 70 gy (5] &5,7[1] + et lrenr 516[.]567[i1>:
&3,3[k] » e 22l sl <@§”[1] 52,3[5-} 23 &5 5131),
E2,a k] » —e 2l meanlll (_fuslll g, i) —ef22l) gy 5] + 2211 e0elt gy 51§ &5411]),
£5.5[K] - e S22 (3] Essli]
(7‘555'5[11 Sa,5[i] —e>20 &, 5['] R §2 3031 &3,501] + ef22lil+Essld 1 &5,403] 54,5[1]),
2,6 K] » —e 22T Caell] (—efeelt g5 6] - 29 & 6 []] ret2 0l fesll o) 1] &5 6140 +
es22[318eslll o, 1 15] &4,6[1] + @223 5asll] 52 s[3] &s,6(1])
&2,7[k] » -e 6223167711 (*egm[i] Sa,7[1] — 20V &, 53] + ef22lilrérr 11 &, 3[ J1 &3,701] +
e 01700 g 4 [5] &a,7 1] + @220l 52 s[J] &s,7[1] + e ) 6[3] C6,7[11),
E3,41K] > e @Il S0ali] (efeslil 5 4] 4 el £y (5],
€35 (K] éiefﬁss sl (Lefeslll gy 4] - ef0l9) gy o (5] + e s gy 4 19] &, 5141,
§3 e[kl > 76*53,3[ J1-Ee,6[1]
(-efost) g3 6[1] - el g5 6] + eI tacld §34[']§46[']+ Salilteslt gy o [3] &s,6[1]),
&3,7 k] %*@_53’3[ 1-62711] (*@57’7[1 E3,7[1] — 200 &5 53] + g2 1lrérr 11 1 €3,403] &a,7[1] +
e 31rer 1 §35[']§57[']+@§3‘3[ I+&7.713 536[ ] &6,7[11),
E4,5 (K] —» e cee I Eosll] < e gy s [1] + el §4 s[] ])
Ea,6[K] > —e faslIl Cas (T (7e§6,6[1 Ea,6[1] - el g4 o [§] +efel sl g (5] &s,6[11),
547[ ]%_e €a,a[31-&7,711]
(-e77 M gy 5[] - e &y 5[] + e®ue e §45[J]§5,7[i]+@§4"‘[ e gy 6 13] E6,7141)
Es,6k] » e sl faeltl (efasll o (4] 4 g5s] §5 6[31)>
E5,7(K] » —e S0 er il (_efrr [l og S i) —efsl) g5 (5] + e o7 g (15] &7 141,
E6,7 K] » e esIe 1 (8771 g0 S 4] 4 gesld §s7 i1)}}
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