Analytical Methods Exam 2024.

1. Determine the first two terms of the asymptotic expansion for the solution
u(zx,y) to the following partial differential equation:
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where ¢ < 1 is a small positive parameter. Your asymptotic expansion
should satisfy the following boundary conditions:

0
8—u(a?,0) =0 and wu(z,0)=0 for —oo <z < 0.
Y
Hint: start by using the general solution to the inhomogeneous wave equa-
tion as given in the notes. For what part of the zy-plane is this expansion
valid?

2. Using the method of steepest descents, determine the asymptotic be-

haviour of e
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as © — oo, where v > 0 is a real positive parameter (so that the line of
integration lies to the right of the origin).



