MSM3A05a/MSM4A05a Problem Sheet 4.

QUESTION 1. Show that as z — oo
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QUESTION 2. Consider the integral
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where g{t}) has a single stationary point at ¢ = £, where a < t < b and §"(tg) =0
with ¢"'(t5) # 0. Use the method of stationary phase to show that '
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as  — 0o where £ = ggn{g"{ty)).

QUESTION 3. Find the leading order behaviour of the Bessel function A
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In{n} = ;./0 cos(nsint — nt)dt,

as n — oa,

QQUESTION 4 Consider the boundary value problem
@ Ut ty=0,  y0)=1y(1) =1
Use an outer expansion
Yout(®) ~ wo(z) + eyr (z) + Fyola) + -+

and only the boundary condition 3(1) =1 to find Yo, y1 and ys.
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