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inl-1:= $k = 2;
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, y1,3>2, ¥2,3> 3, X1,1 >4, X1,2>5, X2,2>6, X1,3>7, X3,3>8, X3,3>9}

Out[-]//MatrixForm=

Out[+]//MatrixForm=
{Y1,25 Y1,2} > True {y1,2, ¥1,3} > True {yi2, ¥2,3} > True {yi1,2, X3,1} > True {y1,

{Y1,35 Y1,2} > True {yi,3, y1,3} > True {yi,3, ¥2,3} > True {yi1,3, X1,1} > True {yi,s,
{¥2,35 Y1,21 > True {y2,3, y1,3} > True {yi,3, ¥y2,3} > True {y; 3, X1,1} > True {yz,3,
{X1,15 Y1,2} > True {Xg,1, Y1,3} > True {Xi,1, ¥2,3} > True {Xi,1, X1,1} » True {Xi,1,
{X1,25 ¥1,2} > True {Xg,2, ¥1,3} > True {Xi,2, ¥2,3} > True {Xi,2, X1,1} > True {Xg,,,
{X2,25 Y1,2} > True {X3,2, Y1,3} > True {Xz 2, ¥2,3} > True {Xz,2, X1,1} > True {X;,,
{X1,35 ¥1,2} » True {Xi 3, ¥1,3} > True {Xi 3, Yz,3} > True {Xi 3, X1,1} » True {Xg 3,
{X2,3, ¥1,2} » True {X3 3, y1,3} > True {Xz 3, Y2,3} > True {X3, X1,1} > True {X; 3,
{X3,35 ¥1,2} > True {X3;3, y1,3} > True {Xs;3, ¥2,3} > True {Xs3,3, X1,1} > True {Xs, 3,

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

{Y1,25 ¥Y1,2} > © {y1,2> ¥1,3} > © {Y1,25 ¥2,3} > -€VY1,3 {Y1,25 X1,1} =,
{Y1,3, ¥Y1,2} > © {y1,3> ¥1,3} > © {Y1,3, ¥2,3} > © {Y1,35 X1,1} = V:
{Y2,35 Y1,2} > €Y1,3 {¥2,3> ¥1,3} > © {¥2,3, ¥2,3} > © {¥2,3, X1,1} =
{X1,15 Y1,2} = -Y1,2 {X1,15 Y1,3} > -VY1,3 {X1,15 ¥2,3} > © {X1,15 X1,1} =
{X1,25 Y1,2} 2 EX1,1 - € X2,2 {X1,25 Y1,3} > -Y2,3 {X1,25 ¥2,3} > 0 {X1,25, X1,1} »> ->
{X2,25 Y1,2} 2> V¥1,2 {X2,25 Y1,3} > © {X2,25 ¥2,3} = -¥Y2,3 {X2,25 X1,1} =
{X1,3, ¥1,2} > -€Xa,3 {X1,35 ¥1,3} > €X1,1 - € X3,3 {X1,35, ¥2,3} 2 €X1,2 {X1,3, X1,1} > ->
{X2,35 ¥1,21 > © {X2,35 ¥1,3} = Y1,2 {X2,3, ¥2,3} > €Xz2,2 - €X3,3 {X2,3, X1,1} =
{X3,35 ¥1,21 > © {X3,35 ¥1,3} > ¥1,3 {X3,35 ¥2,3} 2 Y2,3 {X3,35 X1,1} =

X1,2} = True
X1,2} = True
X1,2} = True
X1,2} = True
X1,2} = True
X1,2} = True
X1,2} = True
X1,2} = True
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X1,2} - True
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in[-]:- SBasis = SortBy[$Basis, If[#[1] === X, {0, #[3] - #[21}, {1, #[2] - #[31}] &1;
sol[-1] = @ $Basis;
Do [
Block [ {$k = k},
s0 = Thread[$Basis -» sol[k-1]];
lhs = ATangent[
Join[A $Basis ($Basis /. {x-» 1, y »nl}), A $Basis ($Basis /. {x-» £2, y»n2})]
15
rhs = ATangent [

$Basis ($Basis /. {X.z > (Xus /. 50) + € Fug[Al, Yop > (Yas /. 50) +€“gs[21})

|5
eqgns = Transposee@ {
(Coefficient[CF[lhs - rhs], #] == ©) & /@ SBasis,
SBasis /. {X,; ©»f,;[0] =0, y,; :>g,5[0] =0}
15
unknowns = SBasis /. {X,s - fos[Al, Yo - 8aglAl};
s = TriangularDSolve [eqns, unknowns, A];
sol[k] = CF[sol[k-1] + e ($Basis /. (X5 - FaglA]s Yop = BaplA1} /. s) ]

B
{k, 0, $k}
em[i_, j_ -k 1 1= A2E i, j1500 [sol[$k] .$Basis /. {x,,,/,,__ 2 Xo5 [R]s Yoiu 2 Yap[R],

Elos » Easlils Nlay »naslils €245 = €0s[d]s N2, »Nasldls A1} ];
cm[i, j- k]

{f1,2[A] 2 A &13,0 + X1 821,11}
{f2,2[A] 52X &1, + X 82,5}
{f3,3[A] > A &15,3+XE25,3})
Fi2[A] > e P agl v et e 162y,
fa,3[A] > e P22 081, 3 e e 162, 5
Fi3[A] e Ly 5 - 22 6153 621 5 + € M A2y 5}
81,3[A] > ANl 3+ e larheles ) W21,3}
g1, [A] > A }711)2 e Ml Ely, 5 U21,z 4 e M Elat ALy h EL 5 52 7721,3 512,3}
82,3[A] > Anl, 3+ e Elaarhehs ) n2;,3 - et 32 n2y,3 511,2}
F,1[A] 5 e S22 2202, 5 €1y 5 + @SB A% 02y 5 £y 5+ @ SR B 3 2, s €1y, €1, 5
fa,2[ 1] » - 220212y, E1y 5 + @ B2 AP 2, 5 E1p 5 - @ F T B 3 2y 5 €1y, €155
f3,3[A] » -2 22 N2y,3 11,3 - el 32 n2;,3 512,3}
LT B I e e o b N P I P Sy P M PYPI S PP
N2y 61,5 6210 - @ T 33 02, L6, 5 €2y 5 v @ T2 A% N2y 5 61y €153 €245 )
{'Fz,3 [A] » —e " %2 )2 N2y, 11,3 + b N21,3811,3 62,3+ x n2;,3 81,3 522,3}

{F1,3[0] > % N2y 5 15,3625 + A 02y 56113 €213+ 1P 02, 3 €153 €24 3}
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{31,3 [A] > e Fhartslee 32 n, s n2, 5 - et Rt St At 33 g, N2y 5 €1y, - e St Al 3 772i,3 €ly,3+

A ELy A ELy A ELs s 53 A EL A Ely 342 2 Ely s 44 52
e M El et e 03 1, 02y 5 €1p,5 - @t e a2 38 ol s a1y 5 €1, 5]

-2 &L 2241 3 2
{gl,z [A] » —e *har2Aclaz 5 n2y,, 11, -
CE?)K E11,144 €15 5+ A €133 53 7721,2 021,3 511,3 _2 e,)\ €11,142 0615 544 13,3 54 7721,2 7721)3 511,2 512)3 _

e LA L 2Rl 38 a2 ep e, L @Al Al 2 A8k 35 02 ey §1§,3}
{82,3[A) » e 2 X2y ;02,3 €1y - e 2220 s 23 ) N, S 61y 4
@27 et ) 772%,3 11,815 - e Elar2 Al 53 U2§,3 Ely 3+ et ks )t N2y,3N25,3811, §12,3}

1
{framn - = et atnal; €17, - e T e At 02y 512y 5 €y o €y s -

1
5 e?h e ® 772%,3 51%,3 - @2 a2t ths 55 N21,2N21,3 51%,2 €1y, -
1
P TP S PSS PIPR PUPR s PIE B P S  E 515,3}

1
{2211 - S & A2y 611, € 2y 5 02 5 €15 TR 2002 302y 5 €10 £ s ¢

@* M Elaa A flas 35 N21,,N21,3 51%,2 €1;,3 - et 3t N21,3N2;5,3 11,3815 3+

1 1

€ B A N2 €y €y, s - @At s €1~ @ e a1, 1 |

{'F3,3 [(A] » et ot )2 N21,,N25,3 81,3+
1

5 @27 €13 34 772%)3 51%,3 4 @27 €L 4 7721,3 7722,3 E1y,5 61,5 + ; @271 54 n2§’3 51%)3}
{1:1,2 [A] > ettt tha 8 N21,,M25,3 11,5 1,3 - e fla2r2 Al Atn, 4 N21,3N2;3 §1i,3 +

62)‘513,3*)‘521,1 )\5 77213 ‘511,2 é‘li,?’ _ e*)‘§1z,z+2)‘§13,3*)‘§21,1 )k4 n2§’3 §11,3 §12’3 i

@B R 55 2 302, 3 €Ly 5 13 ELp 3 e MR b 0t 2y, 3 61y 5 €2 -

et 3 N29,,N21,3 811,511,382, - et 38 N21,,M25,3811,5 815,382 5 +

e 1222 At 55 N21,3N25,3 11,3 E15,3821 5 - e? &1 )8 77213 €11,,811,3581,,3821,5+

e 222 At 55 W2§,3 §1§,3 £21,5 - e? M1 )® N21,3N25,3 11,2 51%,3 §21,2}

{fz,s (A] » -2 N21,, 125,53 €113 522,3}

{fl,s (A] » -2 N21,, 125,53 11,3 521,3}

{B1,3[] > —e a2 A )41, s n2? £l 5+

-2 &1 22¢1 A€l 5 2 2 -2 &1 A€l A&l 4
e 11,142 A €1 p+A EL3 3 2 7721,2 7,721)3 §11,2 _e €11,1+A €Ly p+A €153 A ’712,3 7721,2 7721,3 §11,3 n
2 ef)\ §11’1+)\ §12)2+2)\§1313 )ks r]21 ) 772% 3 §11 ) 611 3+ ef)\ £11)1+3)\§1313 )LS r]zi 3 §1i 5 -

-1 &L 2261 A€l 5 -2 €L 22¢1 22¢é1 6 2 2

2e €13,1+2 A 615 ,+A L33 A 7712,3 7721,2 7721,3 §11,2 §12)3 +2e E11,1+2 X €15 p+2 A €133 2 7721’2 7721,3 §11,2 §12)3 _

-2 &1 A &1 2x€1 5 2 -1 &L A €L, ,+3 €1 6 3
e €13,0+ A ELp p+2 A E13 3 2 7712)3 7721)3 511)3 512’3 +2e €13,1+1 8L, €133 2 7721,3 511’2 611’3 §12,3 _
e M EL,1+2 6Ly 542 X6y 5 36 1,5 772%,3 €1y, §1§)3 b e ALt A EL 53 0 ELy s 57 77213 51%,2 §1§,3}

-1 €1, 1+3 €1 5 3 2
{31,2[7@ 5 e M3 Acha N2y, €15 5+

2 A A s 0% ok ) 02y 5 €1y p €1y e e T R 25 2, s g5
3 M Fhuar3 Al Aty 56 772%,2 n2q,3 §1§,2 €l 3+4 e M lar2 Aela a2 bl 56 N2, rlzi,s €11,,811,381; 3+
e El1,12 €Ly p+3 A 1y 3 56 }722)3 §1i,3 1,5+ 3 e L3 A EL 322 A8y 3 7 N2, ’72§,3 §1i,2 §1§,3 .

SAEL 142X 6Ly 43 061 7 53 2 SAE1 43 AL, 43061 8 53 2 3
2 e M2 Atha 3 Aths n21,3611,, 8113815 5+ e Fhar3Athar3 At ) n2y,3 €15 5 §12,3}
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{32,3 [A] » e Elaar2tetas 34 N2y, U2§,3 €ly,3-2 SIS N21,,N21,3N25,3E811,5 8113+
e Ml 08 ot N2, 5 €115 - @@t A0 2] 5 €Ly, €1 5 - e 0 N2y 512 5 €Ly, Sl s
2e Ml tehs )3 n2q,3 ’725,3 €1,,3€61,5-2 et 8 772%,3 N2;,3E11,2 813,381, 3+
e b 5l ead e 02, a1
Out[e]=
E(1,9)-k) {yl,a[k] (n1,3[i] + e fmlilrsslil g, 3[31) +xq,1[K] (1,1 [1] + E1,103]) +

y2,3 (K] (nza['] e 22l e (1] T72,3[fﬂ e ny 53] &1,2[4]) +
x1,2[k] (e 1) gy 5 [4] +e 21 &1 5[3]) + x,2[K] (&2,2[4] + £2,2[3]) +
y1,2[K] (771,2[1] e fraltlsfanlt m 2[J] + e tealtlrfanlsslil g L 15) & 514]) +
X1,3 [K] ( el gy i1 v e gy 50 ]*51,2[.]523[1])+

x2,3[k] (@223 &5 51i] + e 21 &5 5[3]) + x3,3[K] (&3,3[0] + &3,3[3])
e x5 1k] (nla[ J €1,3[1] + 12,313 } £2,3[1)) +

x1,1[k] (e®21 nlz[ ] E1,2[1) + e g 53] &1,5[0] + 22l 515] &15(1) &,5(1)) -
etttz iy o k] (01,2031 + e 1 3[3] &2,3[17)
(g2 1] M2 (3] &1,z (4] + et 7713[ ] €1,3[1] + @22 lH 5T M3 (3] £1,2[4] £2,3(4 1) -
x“[k] (ef22l* nlz[‘]glz[ ] -e® My 313) &a,3 (0] + 225l gy 5197 & 5[4 ]523[‘])+
e tuiltly) 51k] (21 nlzm Na,3[i] @22 Sl 5 (3] ny,3(F) €1,2[1) -2y 51502
€1,3[1] + @22 B8 ) S19) 0y 3 (4] &5,3[4] - 2225y 51912 61 5[4] &,3[4]) +
y2,3 (K] (€52 ny 53] n2,303] 1,20 - e S22 [H28s 0 nls[j] N2,303) €1,301] + 52y 51502
€1,2[1] &1,3[1] - e 2H2 8l L1512 &, 3['] e**2 1y 3131 m2,3 03] &, 2[ ] &2,3[1]) +
x1,2[K] (n1,2[3] €1,2[1] eslz['] e ot (M8l 1) &g 51 - e ™23l 5151 &5
i) &,3[1) —e 22 S g, 515 €15 13 E2,3[0] + €2 Ny 5 (3] €1,2(1) €1,2[3) &2,3(1)) +
X1,3[K] (01,2031 &1,203] &1,3[1] + 11,303 €1,3[1] €1,3[3] + 12,3031 E1,3[7] &2,3[1]) +
[

x2,3 (K] (-e 200 0 53] €1,304) + 01,3 (3] €1,3[4) €2,30F] +m2,3 03] E2,3[1) 2,303
1

-X1,3[K] M1,2[3] M2,3[F] &1,3[1] &1,303] - 5 X1,1[K]
(e®21 ny, 2['}51,2[5-} ety 3[']51 s[i] + e Salln, 4 15] &1,211] 52,3[3'-”2+
e cmiliireaaltly, k) (mz[j] ey 513] &2,3[17)
(221 1 5137 &,201] + 2 g 505 ]~f13[']+‘9§2’2[]+‘§33 ﬁ13[']§12['J§2,3[i}>2+€
y1,3 (k] < e My 53] €1,2[3] + e 0y 5[3] &1,3 1] + @22 [Pl 771 3[3] &1,201] &2,3[17)
(-2 01 2 (3] ma,a (] + @22 st gy 5 15) 0y 3 (3] €1,208] + €52 g 51312 61,514 -
et22 sl g 19y 0y 5 [1] &3 (4] + @22 M2y 51912 6y 5] &,5(1]) +

-&1,1[1]

5953’3[1] x3,3[K] (2711,2[3] n2,3 (3] &1,3[1] + ey 31317 €131 +

2 0y 5130 n2,3(3] &1,3 (4] 52,3[']+ef“ N2,3 (317 &2,3[117%) - e S22 (12500
y2,3 (K] (-n1,2[3] n2,3 (317 €1,3087 + 2228 0y 5131 01,3 03) n2,3 (3] €1,2 (1] &1,304] -
el Y n1,3031% 02,313 151,3[1] v e2lilren il [‘]3512['}§13[']2+
e 220 0y 5131 n2,30317 €1,2[4] &2,304] -2 g 5130 12,30317 €1,3[1] &p,304] +
2e22! S T T 7723[]]512[ 1§13[ ] &2,3[1] -
e, 51577 §23[ 12+ @22 1S ) 519 1p,5(31% €,2[1] &2,3[1)7) +

1
Exz,z[k] (e e 22 ) 51317 &1,0 0317 - 22 0y (3] 02,3 (3] &1,3[4] + 2 @222 (]
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nlz[j]nls['Jél,Z[iJ E1,3[1] + 2?5225l g 157 1y 5 (5 1512[ 12 &5,304] -

2@““ mmnzs[']g”[i] 523[']+2e§“““2§“ nls[ 12 &1,201] &1,301] &5,3[1] -

€2 a3 (317 6,3 1]+ @52 200 gy 5 (502 512[ 12 €2,3[1]%) - e Frllmea el
X1,2[K] (—e"2 ng 5 (3] m2,3(3] €1,201] E1,3[1] - e D nlz[J]nzs[‘]&,z[jJ§1,3[11+

et (35220 ) 197 04,3 03] €1,204] €1,2(3] &4, s[1] + e My 3130 n2,303) &1,3011% -

N1,3031% €1,2[1] E1,3 0117 + 3152200 ) 519 15,5 13] €1,201) €1,203] E2,304] +

Up,30317 €1,3010 &,304) - @225 5157 1, 313 &1,2(4] 513[11 £5,3[1] -
ettt 1Sy 515 12,3131 €1,203] E1,3[1] &2,3 (4] + efvrlIlreanlilness il 01512 6 514
€1,2[3] €1,3[1] &2,3[1] - 235t ) 1912 &5 5[F] §5,3[1]7 + @[3 rEazlil o8 lH]

n1,3031 12,3031 €1,2[1] &1,2[7] 52,3[i]z> - X2,3[K] 11,231 112,331 €1,3[1] &2,3[7]

efz 2[1]+&3,3(1]

e§3 3[

in[-]:= (em[1, 2>2] // em[2, 3>1]) = (cm[2, 3>2] // cm[1, 2> 1])
Out[e]=
True
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