18d. Dimension considerations

Lemma 4.9, F_

Let F be as in the proof of Proposition 4.8 have components f,.Let F, and F_ be the images of F under
the shift operators, and suppose that F_is a linear combinations of basis functions.

Write F_=¢; w1 (ja, v3) + ¢ 2P (ja, V3)

- Clear[b, bc]
F = chbt (f[p-2, t]«Phi[h, p, p-2, p]+flp, t]~Phi[h, p, p, pl)
sh[3, -1, F, subab]// Simplify
bc = Coefficient [%, chbt Phi[h+3, p-1, p-1, p-11]1// Simplify

g

1= Chbt(f[_2+p: t] Ph'l[h, P, _2+p’ p]+f[p’ t] Ph-'[hy P, P, p])

outf

1
ouf - . ——————chbt p (f[-2+p, t]
4(1+p)

(4ibetac mtPhi[3+h, -1+p, -3+p, -1+pl+(-2+h-3p)Phi[3+h, -1+p, -1+p, -1+p])+
2tPhi[3+h, -1+p, -1+p, -1+p](2ibetac r flp, t]+ f®Y[-2+p, t])

1
oup o ————p((-2+h-3p) fl-2+p, t]+2t(2ibetac r flp, t]+ f*U[-2+p, t])
4. (1+p)

bciis the highest component of ($%) | F
w1~ sol = Solve[b == bc, f®U[-24+p, t]JI1] / Simplify

1
our - {f(o’l)[—2+p, t] > 2—(p(2—h+3p) fl-2+p, t]+4(b+bp-ibetac prt fp, t]))}
pt

Substitute this in the second eigenfunction equation

n - - Clear[sgn]
efeqalh, p, p, f, betall2]/. j > (h+3p)/2/.nu - sgn(h-p)/2/.sol /l Simplify
% | . beta betac » Abs[beta]?2/.sgn?2 51

27
ouf « = — (—lGibbeta (L+p)mt+
2

p(-p°+p°sgn®+h®(-1+sgn’)-2hp(-1+sgn’)-16 beta betac n* t*+ 16 ni* t* Abs[beta]’)
fip, tl)

ouf- - -216ibbeta(l+p)mmt
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Lemma 4.9, F,

;- Clear[bc, b]
F = chbt (f[-p+2, t]«Phifh, p, -p+2, p]+ f[-p, t]»Phi[h, p, -p, p])
Fp = sh[-3, -1, F, subab]
bc

Coefficient [Fp, chbt Phi[h-3, p-1, 1-p, p-1]1/ Simplify
- chbt (f[z_p) t] Ph-'[h’ P, 2_p, p]+f[_p, t] Ph-'[h’ P, -pP, p])

1
 -————chbt p(f[2-p, t]
4 <(1+p)
((2+h+3p)Phi[-3+h, -1+p, 1-p, -1+p]l+4ibetamtPhi[-3+h, -1+p, 3-p, -1+p]+
2tPhi[-3+h, -1+p, 1-p, -1+p](2ibeta r fl-p, t]- f@Y[2-p, t])
1

p-————p((2+h+3p)fl2-p, tl+4ibetant fl-p, t]1-2t f®Y[2-p, t])
4. (1+p)

bcis the lowest component of F,

- sol = Solve[b == bc, f®Y[2-p, t]][1]/ Simplify

1
- {f(e’l)[Z—p, t]> ——(p(+h+3p)fl2-p, tj+4(b+bp+ibetaprt fl-p, t]))}
2pt

This substitution expresses the derivative of f,_,in terms of £, and b. We substitute it in the second

eigenfunction equation.

- efeqafh, p, -p, f, betall2l/. j > (h-3p)/2/.nu>(h+p)/2/.sol /.
Abs[beta]”2 - beta Conjugate[beta] // Simplify

- =-216ib(1+p)mtConjugate[beta]

The lowest component b of F, vanishes, hence F, =0.



