Part Two

THE X %L) — LEAST SQUARES BOUNDARY COEFFICIENTS
Tmm J1.1 ,
NV € > 0, 3 atleastan approximation order 1| € |and a vector of coef-

ficients c(leDsuch that B < €2 .

mSelectonesuchL[e]. Let 0 > >rma @and C[ T, ¢ ,k | beaquantity,
which depends on T, ¢ and k. Then the corresponding ¢ €D s re-
lated to the far zone coefficients, {f;| A € A[L[€]]} by the error
bound

: k€2 A
fai- 1V |2« =——CI T, 0, k], VA € AlLeD.

REMARKS.

® 11 general, the determination of ¢ is asymptotically ill posed, be-
cause P is asymptotically ill conditioned [Ramm, 1986].

® The dependence of L[ €] on € has not yet been investigated.

Drer An obstacle is of RayLeiGH class if ;fl v1[x] converges, Vx € T'.

Tum J1.2 [BArRANTSEV ef al., 1971].
1

‘Ellipses, r[ ¢

el s o
, ofeccentricity ¢ < — are RavLEiGH Ob-

J2

e /] —g2cos? ¢
stacles and

Cl7(ekY[ e Y}

Pl ———| asl/ — o ,wherey > 0.
I \/2711[21] [/1 —-82] 4

Proof : by asymptotics of Hgl)and Jr, singular integral equations, and

saddle point method.

ToRISC.fdr/Ipsw2.fdr DENP p i1 1998 Jun 17



... MORE ABOUT RavyLeicu OBSTACLES ...

Tom J1.3 [MiLLar, 1973]. On the boundary of a RavieicH obstacle
im |f-c | =0,Vie AQ).

[ — oo

Drr (ROUND ObStElC]e). Q & RavieicHObstacleUniformNormalDerivative class if
;fg dn Vi [X] converges uniformly to dy ESC)|F, Vx €T.

Tum J1.4. Ellipses, such that € < 7—: are a class of ROUND obstacles.
Proof : Denote ¢:= kr[¢]. Letr[¢p] 2 1.
a1 @) Crrfeae
' £ | asi— o, th Z ay v :
dz = s [ 7i _82} as/ — oo, then £ f oy v4[x] con
verges uniformly on I'.
Moreover [KLEINMAN, RoAcH, STRaM, 1984] the infinite dimensional ma-

Since

trix L := —-211— [(v,ﬂr I Vi )] is invertible and therefore
> 9 69
val = Ny E :
faonval = anE; T | L
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THE X\¥) ALS (FWD PROPAGATED) COEFFICIENTS:
CONSISTENCY AND OTHER PROPERTIES

Tim J2.1 (consistency)
If T =S%"ie., Qisadisk (n = 2) orasphere (n = 3) of radius R,

then the XﬁL)ALS scheme is consistent i.e.,
I c/(IL)and pf{“)are independent of L
M VL>0:cP =p=p0, VieAQ).

Proof : 1) orthogonality of {v3 } = independence of L.

11) uniform convergence of ;fg an vy on Sk = direct verification. m

Pror J2.2 (properties of RL(Y and RL).

1) Letn = 2 (or = 3) and kR = constant, then
: ’ 1
lim |" ";:(up,m'F N Vp,m>| — gl 0 1.
n — o

1) [KLEINMAN, RoacH, STRgM, 1984]
If Qis Ravieicr, k2 & o[-Apland L = o, then 3[RL]™".
Proof : 1) use the asymptotics of of H}D and J; .

1) By the properties of complete families and dual bases in BanacH
spaces. L
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THE X/ ALS SCHEME AND =
SUCCESSIVE APPROXIMATIONS

Drr: Q & RavLeigHObstacleUniformNormalDerivative class if ;fg oN VA [X] con-

verges uniformly to dy E§*°)|F, Vx €T.

Tnm J2.3 (successive approximations in the infinite dimensional case).
Let Q@ & ROUND. Assume f& (, and RL: () — (, is bounded. If
ro|RL] < 1, then, Y b € (,, there exists a unique solution, f, to
=b + RL.f,

obtained by successive approximations, where t is the iteration index
ie.,

plitl =b + RL.plM,:=0,1,2, ..
started with an arbitrary p'°l € ¢, .

Proof : Q € ROUND = f; = - —;:w’llr dn ES"C) + qu IN Vu) 5 then
U

) }

recall the contraction mapping THEOREM.

Trim J2.4 (infinite vs. finite dimensional propagators)

Let Q & ROUND, £, band RL as in Tum J2.3. Assume
r [RLW] < 1,V Landr,[RL] < 1

then the following hold

) VL 3! fixed point ¢ such that

¢ = p@ + RLDcD je, ¢ = [1O_RLO I pD

) lim @) = f.
I, — oo
111) lim p® = f.
., — o0
Proof : Since bH - b, 1O-RLE) —>1-RL  and

[IO-_RLO T > [1-RL]™ then ¢()—>f (convergence of the projection
method).
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