18b. Coefficient relations

- Clear[coIl, coK, fr, f]
frir_, t_1=
tA(p+2)(col[r]BesselI[(h-r)/2, 2 PiAbs[beta] t]+ coK[r] BesselK[(h-r)/2, 2 Pi Abs[beta] t])
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,2mt Abs[beta]] coI[r]+ BesselK[— , 2t Abs[beta]] coK[r]
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our - - £ BesselI[

Kernel relation for the downward shift operators
m-1-eql = (f[r+2, t]/. r3mi[r +2])- fl[r +2, t]1// Simplify
eq2 = (f[r, t]/. rm3ml[r]) - f[r, t] // Simplify

i((-4+h-2p-r)flr, t]+2t fOY[r, t])

ouf- - =f[2+r, t]+
4 betac mt

i(2+h+2p-r) fl2+r, t]-2t f@Y2+r, t])

ouy - - = flr, t]+
4betarmt

Both these quantities have to be zero.
Substitution of the solutions;

we write B=pe’® and try to get a simple expression.



m - - Clear[rho, th]
{eqla, eq2a} = {eql, eq2}/. f[rr_, t1= frirr, t]/. f&Y[rr_, t] = D[fr[rr, t], t]1 /.
{beta » rho E~(I th), betac -» rho E*(-I th), Abs[rho] » rho, Im[th] » 0,
(L/pp_)"ee_: pp"(-ee), (pp_rho)ree_:=» ppreerhoree}/l Simplify
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ittt (e'th (2 nrho t BesselI[— (-2+h-r), 2 rho t] +(h-r) BesselI[— , 2 rho t] +2
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mrho t BesselI[— (2+h-r), 2mrho t] col[r]+
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4 rhotBesselI[— (-2+h-r), 2 rho t] col[2+r]-
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2¢ " rrho t BesselK[— (-2+h-r), 2mrho t] coKJr] +
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e™h BesselK[— , 2mrho t] coK[r]-& ™ r BesselK[
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, 2 rho t] coK[r] -
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2™ mrhot BesselK[— (2+h-r), 2mrho t] coK[r] +
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, 2mrho t] col[r]+
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i anhotBesseII[— (-4+h-r), 2mrho t]+(2—h+r)Besse11[— (-2+h-r), 2mtrho t]+
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2mrhot BesselI[— , 2 rho t] col[2+r]+
2
Cth h-r 1
46" rrrhotBesselK[—, 2t rho t] coK[r]-2irmT rhotBesselK[— (-4+h-r), 2mrho t]
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coK[2+r]+2iBesse'LK[— (-2+h-r), 27 rho t] coK[2 + r] -
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coK[2+r]-2imrhot BesselK[— , 2 rho t] coK[2 + r] }
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Try to get a simplification with the contiguous relations.
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1
- eqlb = eqla /. Besseldn [— (2+h- r)] Il Simplify
2
- ﬂ-t2+p

) 1 1
(e“h BesselI[— (-2+h-r), 2mrho t] col[r] +i(Besse1I[— (-2+h-r), 2mrho t] col[2+r]+
2 2

1 .
BesselK[— (-2+h-r), 2mrho t] (i e th coK[r] + coK[2 + r])))
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- eq2b = eq2a //. Besselup [— (-4+h- r)] Il Simplify
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L —e T 2P (e’ th BesselI[— , 2 rho t] col[r]+
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i BesselI[ , 2mrho t] col[2+r]+ BesselK[

, 2mrho t] (6"™" coK[r]-i coK[2 + r])
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That is indeed simpler.

- Solve[{eqlb == 0, eq2b == 0}, {coI[r + 2], coK[r + 2]}]

- {{coI[2+r] > ie’ ™ coI[r], coK[2+r] - -ie ™ coK[r]}}



