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Next, B is evaluated via 
B = i a 2 b / R 2 .  (5.13) 

In  order that there be non-trivial solutions, two conditions must be satisfied, First, 
J 0 1 1 ~  must be positive, and, from (5.11), the conditions that must be met are 

( b )  
(a )  ~ 0 ~ ~ 6 , - 1 + 1 g 1 ~  2 0, 

if cos6,+ (cos26,-  1 + 1gI2)4 > 0 then there is at least one non-trivial lal. If 

cos 6,  - (cos2 6,- 1 + 1gI2)t > 0 

then there are two solutions for 1011. Secondly, (5.12) shows that Ia1211f1/1g1 must 
be less than or equal to 1.  

If 52, is close enough to IT, then k is approximately p, so that the total velocity 
potential in the sill region is (approximately) 

akr 
q5 x 01 cosBe-iiutJ, (7) cosh v(z+ 1) + @ + A 2 )  cosh 26e-iutJ2 (7) cash k ( z +  1) + *. 

(5.14) 

This approximation may be used for the present example. In  this case, computations 
revealed two ranges of forcing frequencies IT, in which near-resonance occurs. One 
range lies near 252, and the other is near 52,. I n  most of these ranges, the wave 
amplitudes were calculated to be rather high, so that instabilities may occur, after 
which the present theory may not be applicable. However, a t  the upper end of the 
range near 2Q,, the amplitudes were found to  be small enough so that the present 
steady-state theory might be observable in practice. 

The author is indebted to Professor J. J. Mahony (University of Western Australia) 
for suggesting this topic and for many helpful discussions. Thanks are also due to 
Dr W. G. Pritchard (University of Essex) for help in drafting this paper. The work 
for this paper was supported by a Commonwealth Postgraduate Research Award, the 
National Science Foundation Grant no. MCS-7927062 and the U.S. Army Contract 
no. DAAG29-80-C-0041. 

Appendix 

f ( k )  = J” cosh2k(z+ l ) d x ,  
-1 

E ,  i-m J, g) em i-mJk (2) 
F, = , F k =  

2h sinh h 2h sinh h ’ 

g ( h , k )  = J” coshh(6z+l)coshk(z+l)dz,  
-1 

PO 

h(h) = J cosh2h(6z+ 1) dz, 
-116 
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cash A(&+ 1) g(A ,  k) 
L(k, z )  = J,($)coshk(z+l)- 

+ c  
P - 1  

L , ( k , , z )  = cosk,(z+l)- 

cos A,(& + 1 )  g(iA,, ik,) k, I;(%) 1 m 
+ z  

P - 1  
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V, = -+[ -2  u sinh u( -a2k  sinh Ic+ k2cosh k) + ksinh k( -+a2 vsinh v 

+ v sin u ) ]  1: J, r$) J, ($) J, (7) r dr 

+a2 ( akcoshk =[ J;r$)J,(?)J;(f)rdr 

+ d2  - cosh k z  [ J, r?) J, (T) J, (y) $ 

+fksinhk-[ J,(~>J,(?)J,($)rdr), 

a2 

where k tanh k = da2 /g .  
V, is identical with V, but with p instead of k,  where p t anhp  = dSZi/g. 

V, = v 2  sinh u( - v cosh v+$u2 sinh v)  S, J, r$) J, (7) J, (7) r dr 

+ "( 2 u2 cash, v l  J, r$) Ji (F) J; (7) r dr 

- c c o s h Z  v 1 J, r$) J, (7) J, (-) avr -) dr . 
a2  d r  
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