11e. Eigenfunction equations, N-trivial eigenfunction module

Lemma 3.19 in §3.4
n- - Clear[sum, p, ry h, f, j, nul
F = sum[r] « f[r, t] < Phi[h, p, r, p]

our - - flr, t] « Phifh, p, r, p]= sum[r]

It turns out that in the N-trivial case the components stay uncoupled.
The computation of the Casimir element takes some time.
n - - eR[CasZ, F, subtriv]-1d2[j, nu] F // FullSimplify
ft2 = % /(Phi[h, p, r, pl=sum[r]) // Simplify
Coefficient [ft2, f[r, t]]/ Factor
Coefficient [ ft2, f®[r, t]] // Factor
Coefficient [ ft2, f®[r, t]] // Factor

1
our- - — Philh, p, r, p] = sum[r]
12
(-4 (G*+3 - (-4+nu?)+(h-3 1)) flr, t]+12 t (-3 FOUr, t]+t O r, 1))
1

ouf o — (-4 (37 +3 (=4 +nu?))+(h-31r)?) fr, t]1+t (-3 FOUr, 1+t FOIr, 1))
12

1
o — «(48+h*-43*-12nu’-6hr+9r?)
12

outf « ]= -3t

outf « ]= t2

This is the first equation in (3.59)

Weyl-invariance:

= (F€2 1. {j, nu} » S1[{j, nu}])
(ft2 /. {j, nu} » S2[{j, nu}])

ft2 I/ Simplify
ft2 I/ Simplify

ouf - - True

our - - True

The generator in degree 3



=y

outf

Out[

In[

Out[

In[

Outf

Outf

Outf

(@)

it

=

Ji=

-

- - eR[Dt3Z, F, subtriv]-1d3[j, nu] F // FullSimplify

ft3 =% /(Phi[h, p, r, p] =~ sum[r]) // Simplify

1

— Phi[h, p, r, pl sum[r](8 (3+3)*(-6+Jj+3nu)(j-3=(2+nu)) flr, t]-
T2

(6+h-3r)((h-3r)(h-3-(8+r)) flr, t]-36t (-3 F@Y[r, t]+t f2[r, 1))

— (8 (3+3) (-6+F+3nu)(j -3+ (2+nu)flr, t]-
(6+h-3r)((h-3r)(h-3-(8+1)) flr, t]-36t (-3 f@Y[r, 1+t f2[r, 1))

It turns out that a simplification can be reached by taking a linear combination with the eigenfunction
equation for the Casimir element.

v=Fft3-(1/2)(h-3r+6)ft2 // Simplify

1
-— (h-23-3r(h*+3*-9nu*+2h(G-3r-63jr+9r?) flr, t]
18

/- Factor[v]

o=
/

=

=

=

=
/

1
-— (h-273-3r)(h+j-3nu-3r)(h+j+3nu-3r)flr, t]
18

- 1-prod =(h=-3r-23j)(h-3nu-=-3r+j)(h+3nu-3r+j)

prod /. {w, nu} » S1[{w, nu}]
prod /. {w, nu} » S2[{w, nu}]

(h-2j-3r)(h+j-3nu-3r)(h+j+3nu-3r)
(h-2j-3r)(h+j-3nu-3r)(h+j+3nu-3r)

(h-2j-3r)(h+j-3nu-3r)(h+j+3nu-3r)

Comparison with the routine in Section 11h.

(- - Clear[h, p, r, f]

efeqt[h, p, r, f] == {ft2, -18 v} // Simplify

True



