2.2.3 Solution formula

The formula (2.2;3) gives a formula for the solution u of the problem (2.2;1a,b,c) in terms of the

Kondrat’yev transform «. Here, the inverse transform is taken to derive a formula for u.

Equation (2.2;3) may be written @ = @; + 4o + 41 where
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It is shown in Section 1.2.2 that this formula is valid for I¢ =7 < 0 if f € H'(S) and {go, 91} € H~Y/?(T").

With more regularity on the data, the formula is valid for n < a.

Since u;j (7, 0) is the inverse Fourier transform of 4;(§, ), { = 0, 1,4, one has
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Since r and 7 are related by the formula r = e~7, this gives
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Similarly,
h&o
up(rcosd,rsinf) / / g1 (s)si€1 _Lgsm £ dsdt
oo Js5=0

sinh £w

:/ ()G (r, 5, 0)ds,
0

where
1 [ .., _..sinh&0
_ i&—1 i€
Gy (r,s,0) . [ms r 7sinh§wd€
_1 [ 25171565—6955
(2) 27 J_ o ews — e=wt
1 [ in( o0 _ o 0E .
= ; cos (¢In T/x))ﬁ <.
Finally,
u;(rcos @, rsinf) / / f (5cosp, ssin)ser—% k(& w e ))(5 %) sdsdédy
s=0 )
15 —1i€ (f ) (67 )
§¢o8 , ssin sdsd&d
/ / . 0f @ p)s k(&w) Edy
:/ / f(scosp, ssing)G;(r,0,s,p)sdsdp,
o Jo
where
1 [ _;esinh {(w — @) sinh (e
. = — 1‘5 i€ d
Gl =5 [ e
1 [ [e(W=08 — e (W=0)¢][ert _ g=¢¢]
- = 0
5 /0 cos (¢In(r/z)) Efeat — o] dé for 0 < p < 0,
(3) . B i/oo ie —igsinh (fsinh ((w — @)
GZ(T,H,S,QO) - 271’ e s°r (Sthw df
o 05 _ o= 08 [e(w—9)E _ o—(w—¢)¢
cos (¢In(r/x)) le e le < ]df for 0 < ¢ < w.

L £lews — eme]

Summarizing the above formulas, the solution u of (2.2;1a,b,c) is given by
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where the functions Gy, G1, and G; are given respectively by (1), (2), and (3).
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