Homework #4 (due May 23™)

Ezercise 1. Use the identity
}-{eii\-|2/2}(£) _ oFiinFilEl?/2

to derive iTaenQ
12 sgn
FleFi(@)/2y ey = €1 FUQTIED/2,
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FEzercise 2. (Optional) In (4.17), if we instead set
gro_
Thxf) = )02 [ m) ds

and later on expand J w.r.t. h at h = 0, will the computations following (4.17) still give
the desired result? Explain the reason briefly.

Erercise 3. Assume a € C2°(R?") and denote a Lebesgue integral

I(y,m; \) = (277)_”/ e Ea(x 4y, & +n) de de.
R?n

(1) fix y and 7, and use Proposition 4.8 to find the asymptotic expansion of I w.r.t. A
as A — +o0;

(2) write down the first 1 + n terms (the leading term + the first order terms) of the
asymptotic expansion.

Ezercise 4. Assume symbol a € S™(R"™ x R™) and denote an oscillatory integral

I(y,m) = (2m)™" /Rzn e a(z +y, & +n)de de.

(1) is I well-defined? If it is, what would be the cutoff function? x(ef), x(ex), or
Ve, ¢€)?
(2) use Proposition 4.3 to find the asymptotic expansion of I w.r.t. (n) as |n| — +o0;
(3) write down the first 1 + n terms (the leading term + the first order terms) of the
asymptotic expansion.
Hint 1: Perform the change of variable £ — (n)&.

Hint 2: z-& = (Q(x,£), (z,£)) with Q = (Inom Ing"), where (z,&) is treated as a vertical

vector.



