M 393C/CSE 396 Homework 2
Due Tuesday, October 11, 2016

e Folland Section 7.3, problems 8, 9, and 10 (copied below). There is a typo
in problem 10: f’ + ¢f = 0 should be f'(z) + czf(z) = 0.

e Folland Section 3.3, problem 4: Suppose {¢,} is an orthonormal basis for
L?(a,b). Suppose ¢ > 0 and d € R, and let 1, (2) = ¢'/?¢,,(cx + d). Show

that {1, } is an orthonormal basis for L?(4=¢, 2=4)

e Folland Section 3.3, problem 11: Suppose f is of class C(1), 27-periodic,
and real-valued. Show that f’ is orthogonal to f in L?(—m, ) in two
ways: (a) by expanding f in a Fourier series and using Parseval’s Theorem:

{f,9) = D{f, dn){(g, dn), (b) directly from the fact that 2ff = (f2)’.




e Folland 2.6, problem 1 (Gibbs’ phenomenon) (copied below). The ref-
erenced equations (2.10) and (2.12) are that the Nth Dirichlet kernel is
given by
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Fioure 2.8. Graph of 25°% n~"sinnf, —2x < 6 < 2z (an illustration of
the Gibbs phenomenon).

EXERCISE

I. Recall from Table 1, §2.1, that f(6) = 23°7° n~'sinn@ is the 2n-periodic
function that equals # — 6 for 0 < 6 < 2x. Let
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