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mi-1- SetAlgebra[gl, .|;
$PBWRule
MatrixForme@Table[ {bl, b2} -» B[b1, b2], {bl, $Basis}, {b2, $Basis}]
MatrixForme
Table[{bl, b2} » (DefRep[bl].DefRep[b2] - DefRep[b2] .DefRep[bl] == DefRep[B[bl, b2]]),
{b1, $Basis}, {b2, $Basis}]

Out[e]=
{¥1,2->1, X1,1 > 2, X1,2 > 3, X2,2 >4}

Out[-]//MatrixForm=

{Y1,25 ¥1,21 > © {Y1,25 X1,1} 2 ¥Y1,2 {¥Y1,25 X1,2} 2 —€X1,1 + € Xz,2 {¥Y1,25 X2,2} > —VY1,2
{X1,15 ¥1,2} » -Y1,2 {X1,1, X1,1} > © {X1,15 X1,2} = X1,2 {X1,1, X2,2} > ©

{X1,25 Y1,2} 2 €X1,1 - €X2,2 {X1,25 X1,1} > —X1,2 {X1,25 X1,2} » © {X1,25 X2,2} > X1,2
{X2,25 Y1,2} = ¥1,2 {X2,25 X1,1} > © {X2,25 X1,2} = —X1,2 {X2,25 X2,2} > ©

Out[-]//MatrixForm=

{Y1,25 Y1,21 > True {y1,2, X1,1} > True {yi1,2, X1,2} > True {yi 2, Xz,2} > True
{X1,15 Y1,2} = True {Xy,1, X1,1} = True {Xi 1, X1,2} = True {Xi,1, X2,2} = True
{X1,25 Y1,2} = True {Xy,2, X1,1} = True {Xi 3, X1,2} = True {Xi,, X2,2} = True
{X2,2, Y1,2} > True {Xp,7, X1,1} - True {Xu,2, X1,2} > True {X;,2, X2,2} » True

in[-]:= SBasis = SortBy[$Basis, If[#[1] === X, {0, #[3] - #[21}, {1, #[2] - #[31}] &1;
sol[-1] = @ $Basis;
Do [
Block[{$k = k},
s0 = Echo@Thread[$Basis -» sol[k -1]1;
lhs = ATangent@Echo [
Join[A $Basis ($Basis /. {x» &1, y»nl}), A$Basis ($Basis /. {x > £2, y->n2})]
15
rhs = ATangent@Echo [
$Basis ($Basis /. {Xus = (Xu5 /. 50) + € Fug[A], Yus = (Yus /. 50) +€“8.4[21})
I
eqns = Transpose@ {
(Coefficient [CF[1lhs - rhs], #] == 9) & /@ SBasis,
SBasis /. {X,5 »f,;[0] =0, y,; :>8,:[0] =0}
}s
unknowns = SBasis /. {X,s - fo[A], Yo - BaglAl};
s = TriangularDSolve [eqns, unknowns, A];
sol[k] = CF[sol[k - 1] + " ($Basis /. {X.s - fug[Al, You - Bag[A1} /. )]
B
{k, 0, $k}
B
emi_, j_ >k 1 i= A2E(;,jy,(r) [Echo[s01[$k] .SBasis] /. {Xus = Xos[R]s Yas = Yas k],
El,s »Eaplils Ny o Maslily €245 » E0s[T15 12,5 »nas[315 A1}
cm[i, j - k]

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



Dror Bar-Natan: Academic Pensieve: Projects: SolvablePBW: 260702_CosolidatingSol.nb 2026-07-02 10:38:13

{¥1,2290, X1,1 >0, X1, >0, X3, >0}
{AY1,2111,5, AX1,1 811,15 AX1,2 811,25, AX2,2 8152, AY1,2N29 55 AX1,1 821,15 AX1,2 621,25, AX2,2E2;,5}
{y1,281,2[A]5 Xa,1 F1,2 [A]5 Xa,2 F1,2[A]5 X220 F2,2[A] )
{f1,2[A] 52 A &13,0 + X1 8211}
{F2,2[A] 52X &1, + 2 82,5}
{f,2[A) > e a1y, +e ' 22 182y )
{31,2 [A] > Anly o+ e Flarheta ) Wzl,z}
{Y1,2 > ANl + e M At N21,25 X1,1 > A &Ly 1 + A €21 1,
X1,2 = et ) Ely o+ etz ) €21,0, X222 AEL, 5+ A 522,2}
{AY1,2111,5, AX1,1 811,15, AX1,2 81,2, AX2,2 815,25, AY1,2N29,25 AX1,1 621,15 AX1,2 621,25 AX2,2 82,5}
{yi,2 (Anly,+e e and, b vegy 5 [A]), X1 (A€l + A &2 1 + € 11 [A]),
X1,2 (e*mm NEL e 2062 e fla[A]), Xo,2 (AELpp + A E2, 5 +€Fan[A]) ]
[f1,1[2) » e 22 X% 02, , €14 5}
{'Fzz > -t flaz )2 Nn21,, €14, 2}
{'Flz ] 523 n2y,5 €115 €215}
(81,1 LMl AEl 33 92 £11,)
X1.1 (A Ny, + e i flae ypp et Ehat2Aihe ¢ 33 a2 e L) o
Xa,2 (AELy,1+ @ F22e X% N2y 5 €1y 5 + A E2y ) +
X1,2 (e_)\&l’l ALy, + e el ) €21, +€ 2 N21,5 €112 521,2) +Y1,2 (*‘EA&Z’Z ex’ N2y, 11,0+ A &L 5+ A 522,2)
Table: Iterator {k$13352, 0, Global $k} does not have appropriate bounds.

out[«]=
Xz,2[K] (&1,1[1] + &1, ]+ef“1 €n1,203] €1,2[1]) + kg

x1,1 (k] (11,201 }*@751’1[ JrE22 ) 5 [5] (142 eng 5 [§] €1,2140)) +
E(i:j}*(k}{{ x1,2[K] (@220 &1 53] + &1,2[4] (e v ena[3] &1,203])) +

y1,2[k] (—e*2H e ny 53] €1,2[1] + £2,2[1] + &2,2[])
0 Tr

1= CF[xq,1[K] (n1,2[4] + @ 2 01*€2 00 ) 2 157) 4 xg,2[K] (E1,2[4] + €1,1[F]) +
X1,2 [K] (e—§1,1[j] §1,2[1] + @ f22li] §1,2[j]) +Y1,2[K] (&2,2[1] + &2,2[31) e fuali] n1,2[3] &1,2[1]
(e§1,1[i]+§2,2[i] Xz,z[k] _ e§1,1[i]+§2,2[i] Y1,z[k] _ ez§z,2[i] Xl,l[k] Ul,z[j] + e5:1,1[5-] X1,2[k] §1,2[J])]

ni1- Expand [ {xq,1[K] (n1,2[1] + e 2B 22l ny o 157) 4 x5 (KD (81,1[4] + €1,1[F]1) +
x1,2[K] (e300 &1 5 [i] + e 221 g1 5 [51) +y1,2[K] (€2,2[4] * £2,2[31) 5 e 1P g 53] &1,2[d]
(e§1,1[i]+§2,z[i] X2,2 [k] _ e§1,1[i]+§z,2[i] V1,2 [k] _ ez &,2[1] X1,1[k] M,2 [J] + e‘51,:1[1] X1,2 [k] §1)2[j] ) }]

Out[e]=

{x1,1 1K) n1,2 (1] + e #3822 5 31K 1y 5[] + Xa,2[K] Ex,1 (1] + Xa,2[K] Ex,1[3] +

e—§1,.1[j] Xp,2[K] E1,2[1] +e 2211 x 2[ 1 €1,2[3] +Y1,2[K] £2,2[1] +y1,2[K] &2,2[37,
e“22H ;5 (k] 1 [']élz['l— 220y 5 (K] m1,2[3] €1,2[1] -
e fuali M&MXM[M 11,2[31% €1,2[4] + X1,2 (K] 11,2[F] €1,2[1] &1,2031}
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inf-]:= (cm[1l, 2->2] // em[2, 351]) = (cm[2, 352] // cm[1, 2> 1])
Out[«]=
X2,2[1] N1,2[1] +e 2822y, (1] 0y 5 (2] +

e Mt e A 2 216 (U1 2] o, 1] 1y 53] +ya,5[1] €1,00[1] +Ya,2[1] E1,102] +

X2,2[1] &€1,1[3] + e fvrl2lmen 3l X1,2[1] &€1,2[1] + e furl3]-a2ll] X1,2[1] €1,2[2] +

e fualtl-t1a 2] X1,2[1] €1,2[3] +X1,1[1] €2,201] +X1,1[1] €2,2[2] +¥1,2[1] &2,2[3] =

X1,1[1] 01,2 [1] + X2,2[1] N1,2[2] + @ 011217622020 5, 5117 1y 53] +%p,5[1] £1,1[1] +

V1,2 [1] €1,1[2] +Y1,2[1] E1,1(3] + @ M2 2o ™ a3y 1) 6 5117 +

e fuaBlee iy H 1] &1 52] + @ 225222 x5 [1] &1 53] +y1,2[1] &2,2[1] +

e fultleellly 1 [1] & ,[2] + e Sty 1 [1] &, , (3] &&

—e 2 Xy 1 [1] 01,5(2] €1,2[2) + 22 yy 5[1] 11,2[2] £1,2[1]) e 28220y, 511

N1,2021% €1,201] + €411 x5 5 (1] 11,2 (3] €1,2[1]) - e y; 5117 1n1,5[3] &1,201] +

e (1 -e Sy s (2] 00 100 €03 (26223 50, 117 1y 512] a5 [3] Eq,2[1] +

e M (M me R 2 (200601202 L2211 o) 117 1y 51212 11,2 (3] 1,0[1] -

e M lll-e et 212 60 10 12) 1) 1y (3126, (1] +

et [tlrenal2] =622 [1] X2,2[1] n1,2[3] €1,2(2] - efvHren2le 1] Y1,2[1] 11,2037 £1,2[2] -

e M2l1]-e e tlin, 5 (2142 6,1 [1]+2 £1,1 (2] -£2,2[1] x1,1[1] m1,2[312 &1,2[2] +

e x5 (1) 1,2 (2] E1,2[1) €,2[2] - e a2l ealllng 5 (1] 1y 5 (2] €1,2[1] €1,2(3] +

e x5 (1] m1,2 (3] E1,2[1) €1,203] + @721 xa,5[1] 01,2(3] €1,2[2] €1,2(3] =

—etna e e 2y 1) 1y 5 (3] £1,202] + 22Ty 5[1] 015 (3] €1,2(2] -

e 11212822 (2] X2,2[1] 771,2[3]2 €1,2[2] +
“a (2] R s (3160 (2102 6220 5y 117 1y 5([3]2 64,,(1] €1,5(2]
22 5110 11,203] €1,202] €1,2[3] + 221 x5 5[1] €1, [1] £2,212
£22[1] V1,211] €1,2[1] &,212] + e vl X1,2[1] €1,211] €1,2[2] 2,212

1

e +
e ] -
e ]
e 2202 %y 5[1]) £1,2[1] £1,2[3] &2,2(2] — e v Ir2e22 iy, 1] &5 5(1] &,,,[2]% +
e

e

2

.
f200 5, 2 [1] £1,2[1] £2,2[3] - e yy 5[1] &1,5[1] &,,[3] +

Bl 5 (1] £1,201] €1,202] E2,203] + e 222 xq 5[1] &1,2(1] &1,213] £2,2(3] -
et M2y, 1 11] £1,5[1] £,2[2] &,2[3] —e 2222l 1117 & 5(1] &,,5(3]2
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