19b. Second downward shift operator

m- - F=tht[m[r]] « f[r, t] = Phi[h, p, r, p]
our - - f[r, t] « Philh, p, r, p] = tht[m[r]]

- sh[-3, -1, F, subnab] // compr // Simplify ;

=y

krm3ml =% /. r>r-1/.mlr-2] > mr]-eps // Simplify
1

o . ————pPhi[-3+h, -1+p, -1+r, —l+p](Zi 27 t A/Abs[ell] fl-2+r, t]
4. (1+p)

((—l +eps) A/-eps +m[r] tht[-1-eps +m[r]]+ (1 +eps) A/1-eps +m[r] tht[l-eps + m[r]]) -

thtmr]((4+h+2p-r+4ell mt?) flr, t]-2t fYr, t]))

m- - krm3ml /. eps » 1 /. Abs[ell] » ell // Simplify ;
krm3mlpsub = f[r -2, t]/. Solve[% == 0, f[r -2, t]][1] // Simplify
%==((h+2p-r+4+4Piell tr2)flr, t]-2t f*Y[r, t])/(4 I tSqrt[2Piellm[r]])/.
(pp_qq_)"ee_=» ppreeqq”ee // Simplify

’7((4+h+2p—r+4ellnt2)f[r, t]_ztf((ﬂ,l)[r, t])

4 Alell v2m t /mr]

ouff « ]= —

our- - True

Valid for m[r]=0

krm3ml /. eps » -1/ Simplify
krm3milmsub = Solve[% == 0, f[r -2, t]I[1] // Simplify
1

ouf - o =——pPhi[-3+h, -1+p, -1+r, -1+p]=tht[m[r]]
4 (1+p)

((4+h+2 p-r+4ellmt?) flr, t]+4i V2 t A/Abs[ell] fl-2+r, t] /1+mr] -2t fY[r, t])
i((4+h+2p-r+4ellmt?) flr, t]-2t fOUr, t])

4 /27 t A[Abs[ell] /1 +m[r] }

- (FIr =2, t1/. krm3mlmsub) == =((h+2p-r+4+4Pi ell t22) f[r, t]-2t f*V[r, 1])/
(4 ItSqrt[2Pi Abs[ell](1+m[r])])// Simplify

ouff « J= {f[—z +r, t]-»

ouf - - True

Valid for m[r]=0

m-1-krm3ml /. eps » 1/.r > r0 /. mr0] » 0/ Simplify
1

Outl » ]= =

4. (1+p)
pPhi[-3+h, -1+p, -1+r@, -1+p]- tht[0]((4+h+2p-r0+4ell nt?) flro, t]-2t f®Yre, t])



Valid for | ro | <p



