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AND CORRECTED BOUNDARY CONDITIONS 
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APPENDIX A. CONSTRUCTION AND ANALYSIS OF H 

We seek a function, H(T), whose Laplace transform, W(.) =(s in s)-1 + 0(1) as 3 -4 0, 
has no other singularities for Rs > 0 and decays as fast as (s In s) - as s -E x. We make 
use of the following formula, which may be found in most tables of Laplace transforms 
or verified by direct computation 

(1.0.153) I du= _ a > ?0 
Jor(ts+ a) lscira 

Let 

1 T'ru1 
(1.0.154) F(r)= ] -du, 

r(u) 

so that 
1 

(1.0.155) F(J) = n-. Ins Ins an 
Define H(r) to be the unique decaying solution of 

(1.0.156) X _H F. 
d t 

It may be represented in integral form as 

(1.0.157) (T) - e (lj r(u) dp 

To compute the large r asymptotics of XH, we first compute the large p asymptotics of 
F(p). By Watson's lemma we find 

(1-0.158) F(p) = -1 ) + O((lnp)3). 
hnip (lnp)2 

Substituting this into the expression for XH and integrating by parts, we finally have 

(1.0.159) -0t) - X + (n r)2 + O((lntr)3), tr - 
0. 

APPENDIX B. GENERALIZATIONS TO NONCIRCULAR BOUNDARIES 

In this section we consider general artificial boundaries, concentrating on the construc- 
tion of the low-frequency expansion of the exact condition. Our purpose is twofold. First, 
we want to show that the lower bounds on error decay for local in time constant-coefficient 
conditions cannot be improved by changing the artificial boundary shape. Second, we 
want to indicate how to construct uniformly accurate conditions for such boundaries. 
(This may be useful for scattering by bodies with large aspect ratio.) Similar ideas may 
be applied in three space dimensions. The construction of the low-frequency expansion 
is discussed in more detail in [18]. 
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