
MATH 810-010 Asymptotics and Perturbation Methods
Prof. D. A. Edwards Due: May 3, 2010

Homework Set 10
Read section 6.6.

Steepest Descent
1. (15 points) page 314, exercise 6.81(a). You should find that∫ 1
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Saddle Points
2. (10 points) The Bessel function of order ν may be represented as

Jν(x) =
1

2πi

∫
C

ex sinh t−νt dt, (10.1)

where C is the contour shown in the left figure below, and the contour is traversed
counterclockwise. Use this representation to show Debye’s result

Jν(ν sechα) ∼ eν(tanhα−α)√
2πν tanhα

as ν →∞.
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3. (15 points) Consider the function

I(z) =

∫
D

ez(s−log s) ds,

where D is the contour shown on the previous page (traversed counterclockwise)
and we have chosen the branch where log 1 = 0. Find the first term in the
asymptotic expansion of I(z) as z →∞ for all 0 ≤ arg z < 2π.


