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Pensieve header: An attempt on the rank 2 ($sl_3$) Gassner representation.

mi-1= Gi_,j [£.1 := Expand[& /. {

e;metiejr (1-e")e;
Hs

bas = {e1, ez, e3};

lhs =bas // Gy,5 // Gy,3 // Gy,3;

rhs =bas // Gy,3 // Gy,3 // Gy,

Simplifye@Thread[lhs == rhs]

Out[-]=

t t t t ti+t ti+t
{el, e;-ete;+ete,, el—ele1+ele2—e”2e2+e1+2e3}

Out[«]=
True

mi-1- R2G;_,; [&.] := Expand[& /. {
e; et e+ (1 -
fioe®fj+ (1 -
g eigi e (1-e"") gi+ (a;) e (F5+cify) + (by) F; (e5+d;e)

I
bas = {e1, e,, e3, f1, fa, f3, €1 f1, e fy, €1 F3, e, 1, e, f5, e, f3, es 1, e3fy, €33, 81, 82, 83}
lhs = bas // R2Gy,, // R2Gy,3 // R2Ggy,3;
rhs = bas // R2G,,3 // R2Gy,3 // R2Gy,,
Thread[bas » Expand[lhs - rhs]] // DeleteCases[_ - @] // Column
diff = Simplify[Last[lhs -rhs] /. {a; »e® (-1+e"), b; »e" (-1+e®), (c|d) - -1}]
Table[Factor [Coefficient[diff, B] /. (e|f|g) - @], {B, bas}| // DeleteCases[@] // Column

et") e,
esi) fi,
e

http://drorbn.net/AcademicPensieve/Projects/HigherRank/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: HigherRank: Rank2Gassner.nb 2024-03-27 14:27:02

out[e]=
{el, e — (Etl eq + (Etl ey, €1 — @tl eq + @tl e; - (Et1+t2 ey + (Et1+t2 es, -Fl) .Fl = (Esl .Fl + (Esl 'Fz,
-Fl - esl -Fl + (Esl 'Fz - (ElerSZ 'Fz + (Esl+52 'F3, eq 'Fl, e, 'F]_ - (Esl e, 'Fl + (Esl e, 'Fz,
e, "F]_ = esl (S5 -Fl + (Esl e -FZ = eS“SZ e 'Fz + eS“SZ (551 'F3, e, 'F]_ = etl (S5 'Fl + etl e) -Fl)

t t t t t t
el'Fl—eS1e1'F1—e le]_'f:]_wL(ESlJr 1e1'F1+<e 1e2.F17e51+ 1e2'F1+e51e1'F27e5“ 1e1'F2+<e51+ 162'F2,
e, 'F]_ - (Esl e 'Fl - (Et1 e, 'F]_ + (Esl+t1 e, 'F]_ + etl e, 'Fl - (Esl+t1 er 'F]_ + esl e 'Fz - @Sl+52 e 'Fz - (Esl+t1 e 'Fz +

e51+sz+t1 e; 'Fz i e51+t1 e 'FZ B e51+52+‘t1 e, 'F2 4 esl+sz e; 'F3 -~ e51+52+t1 e; 'F3 i e51+52+t1 e ‘F3,
t t ti+t T+t
el'F]_—(E 1el'F1+<E 1e2'F1—e 1t Zez'F1+(E i 263'F1_,
eq 'F]_ - (ES1 e, 'Fl - etl e, 'F]_ + es”tl e, 'Fl + (Etl e, 'Fl - (Esﬁt1 e, ‘F]_ - (Etlﬂ:Z e, 'Fl + ®31+t1+t2 e, 'Fl +
et1+t2 es fi - esl+‘t1+‘tz es fi+ (Esl e fr - esl+t1 e f + esl+‘t1 e, f — esl+t1+tz e, f + esl+t1+t2 es f
3 3 112 112 212 212 312,
e, 'F]_ - @Sl e, -Fl - (Etl e, 'F]_ + (Esl+t1 e, 'F]_ + (Etl e, -Fl - (Esl+t1 e, 'F]_ - et1+t2 e, -Fl + @Sl+t1+tz e, -Fl +
(Et1+t2 e3 -Fl - @sl+t1+t2 e3 -Fl + (Esl e, .FZ - (ESl+SZ e, -FZ - @sl+t1 eq 'F2 + (Esl+52+t1 e, 'FZ + @Sl+tl e, -FZ -
esl+sz+t1 ey .FZ _ esl+t1+tz e, -FZ 4 (esl+sz+t1+t2 e, 'FZ ¥ (esl+‘t1+t2 e; 'FZ _ esl+52+‘t1+‘t2 e; ,{:2 N
esl+sz e; 'F3 _ esl+sz+‘t1 e; 'F3 i (e51+52+‘t1 e, 'f:3 _ e51+52+t1+‘t2 e, 'F3 N esl+sz+t1+t2 e; 'F3,
s+t
g aegfi+bidiesfr+bieryfirajerfHh+gi-e gi+e™ g,
dp €71 -Fl - (Esl dp €71 'F]_ = @tl dp €71 'F]_ + @Sl+tl dp €1 'F]_ + b2 e, -Fl - (Esl b2 (551 -Fl - (Etl bz (551 -Fl + esl+t1 bz e 'F]_ +

s1+t;

ajcrefi+a, e fi-etayce;fr-ea,coef+esa,ce;f+bydie;fr+bydyeg Fy -

e bydye; fi-ebydye; fi+e™Mbydye; fi+ea e, fr-eMa e, fyebie, fy-e by e, fy 4
e"ayce,fi-eMay e, firebydye, Fi-e by dye, Fy e by esfy et by es fy -
e, esfrae  fr e ae  frrettbye ettt b, e FHretay e et a e eyt
etbydye; fa-e™Mbydyes For et ™Ma e e by dy ey fr+ et by e fy e a0 Fy 4

S1+Sy+ti+ty S1+Sy+ty+ts
gi+e g3}

s+t
e g -e g +e

t t t
@Slazel'F3—€Sl+132e1'F3+(Esl+lazez'F3+g1—e S1th

out[e]=
g3 > -are;fi+eSa,e fr+etra e fp-e*™fa, e f-bye; f+eSihyey 1+
etrbye;fi-e"fb,e;fi-ayce;fr+e®laryce fr+ettaycre; f1-es*fa,cpeq -
bydye; fi+eStbydye; fy+eftbydyeg fr-es™fbydye; 1 —efra,e, f+esttra, ey fp -
e bie,fi+e B bie,fi-eftayce, fr+res™Ma e, f —eftbydy ey Fp+
es*tip,dye; fr+etbiesfi-e™bie;f;—eftbyesf e’ tibyesf-e®a e F +
et gie fHh-etb e FHh+eSfbye  fy-eStaycpe; fh+estta,ce F -

et bz d2 (551 'Fz + (Esl+t1 bz d2 €4 -FZ + e a; €1 'F3 - (ESZthZ a; €1 'F3 - et dp €71 'F3 + (Esl+t1 dp €1 'F3

Out[«]=

Out[«]=
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in[-]:= R2G;_,; [&_]1 := Expand[& /. {
e;»T;e;+ (1-T;) ey, f;:5;F;+(1-5;) fy,
8i»T:iS:8;+ (1-T;5S;) 8
+S; (Ty-1) e; (fj-F;) +T; (S:-1) f; (ej-e€;) }1;
bas =
{e1, e, €3, f1, 2, f3, €1 F1, 1 F,, e F3, e F1, €, F,, €, F3, e3fy, e3fy, e3Fs3, 81, 82, 83}
lhs = bas // R2Gy,, // R2Gy,3 // R2G,,3;
rhs = bas // R2Gy,3 // R2Gy,3 // R2Gy,,
lhs == rhs
out[-]=
{ej, e1-e1Ti+e; Ty, e1-e1Ti+e,T1-e, T1 T, +e3Ty Ty, f1,
f1-F1S1+F,Sq, f1 -F1S1+F,S1-F,S1S,+f351S,, e, 1, e1f1-e;F1S1+e4F,5q,
e;fi-e;f1S1+e1f,S1-e1F2S1S,+e1f351S,, e1f1-epF1Ti+eF1Tq,
e;fi-e fiS1+e fFS1-efiTo+eyFiTi+e; F1S1Ti-e,F1S1T1-e1 S Ti+e,F,5: Ty,
e;fi-e;f1S1+e1f,S1-e1f,S1S,+e1f3S51S,-egFiTi+eyfiTy+epF1S1T1-e,F1S1 T -
e, S Ti+ey S Ti+e; 3515, Ti-e,F,5:S, T1-e, 3515, Ty +e, 3515, Ty,
e;fi-egfiTi+eyfiTi-e,Ff1TiTr+e3f T Ty,
e;fi-egf1S1+e1 S -e g FiTi+ef1Ty+e 1S Ti-e,F1 S Ty-e1F,S1Ti+e,F,S5; T -
e fiTiTy+esfi TyTo+eyF STy To-e3f1S1TiTo-e;fF,S: T T,+e3F,S5;T1 Ty,
e;fi-e;fySi+e S -e;f,S1S,+e;F3S1S,-egFiTo+reyfiTy+e STy -
e, f1S1Ti-e; S Ti+e,FS1Ti+e1F,S1S, Ty -e,F,S1S,T1-e1f3S1S, Ty +
e, f3S1S, Ti-e, F1TiTr+es3fiTyTro+e,F1S5:T1To-e3f S TiT-e;F,S:T1Ty+
e3fS TiTo+er 515, TiTo-e3fS1S,TiTo-e,f35: S, TaTr+e3f35:5,Ta Ty, 81,
gi+terfiSi-erfrSi+erfuTi-eyfiTa-2e1 1S3 TivepfiS1Ti+er 251 T1-81S1 T +851 Ty,
gr+e f1S1-e;fF,S1+e1fS1S,-e3f3S1S,+e3FiTi-epfiTi-2e,F1S1Ty+e,F1 ST+
€1 f,S1T1-81S51T1+8,S1T1-e1F,S51S, Ti+e,F351S, Ti+e, 3515, Ty -e, 3515, Ty +
e f TiTy-esF TiTy-e,F1S1T1Tr+e3f1S1T1To+ep F351T1Tr-e3F,S:T1 Ty -
2e;f3S15 T1To+e3fS15, TiTo+e, 13515, T1Tr-82515:T1To+83515:T1 Ty}
Out[~]=
True
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