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Problem #1: (25 pts) Use the Laplace �s method to obtain an
asymptotic approximation of the integral
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Problem #2: (25 pts) Use the method of stationary phase to
obtain the leading asymptotic behaviour as x �! +1 of
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Problem #3: (50 pts) Use the method of multiple scales to �nd
the �rst two terms of an asymptotic expansion of the solution of
the initial value problem�

d2y
dt
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+ y = 0

y(0) = 3 , y0(0) = 0

when � > 0 is a small parameter, describing how the secular terms
arise in the process and are suppressed to obtain a uniformly valid
approximation.


