AMS 212B, Final Exam, Spring 2009
1. Usethe matched asymptotic expansion to solve the BVP (boundary value problem)
ey’ -y +y =0

, e—>0+

Find the leading term in the composite expansion.

2. Usethe method of strained variable to solve the IVP (initial value problem)
{)/’ + y(1+ eyz) =0
y(0)=1, y(0)=0
Find thefirst two terms of the asymptotic expansion.
Hint:

, e—>0

w” +w = cos(3s)

The solution of {W(O) 0 vv’(O) ~ 0

isw(s)= %[cos(s) — cos(3s) ] .-

Youmay needtouse  cos’(s) = gcos(s) + %003(35)

3. Use Watson’slemmato obtain an asymptotic expansion of
3
Jexp(-4t?)(1-sin(t))dt, A — oo
0

Find thefirst two terms of the asymptotic expansion
Hint:

(o +1)
/la+1

Watson's Lemma: Texp(—l s)s*ds =
0

Y ou may need to use F(%j =r

4. Find the leading term expansion of

jlet cos| A(cos(t))]dt, A —> +oo




b b
Hint: you may need the expansions of j cos(l sz)ds and j sin(/l sz)ds. If you do not
—a —a
remember these expansions, you can derive them from
1 |n

_lcos(xz)dx = _(|;Sin(x2)dx =\



