REAL ANALYSIS
MATH 205B/H140B, WINTER 2016

Homework 8, due March 8, 2016 in class

Chapter 15, problems 2, 3, 4, 5, 6, and the following problems:
Problem 1.

Find an orthonormal basis for the space of first degree polynomials, with

inner product
1
<fo>= [ f@gi

Problem 2.
Use the previous problem to determine the constants a, b that minimize the
integral
1
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Problem 3.

Find the Fourier series of the function f defined by

—1, if—m<x<0
f(x)_{l, if0 <z <m,

and f has period 27. What does the Fourier series converge to at x = 0?

Problem 4.

Let f(z) = z for x € (—m, 7], and f(x + 2m) = f(x). Find the Fourier series
of f.

Problem 5.

Let a be any real number other than an integer. Let f(x) = cos(ax) for
x € (—m, 7], and f(x + 27w) = f(z). Prove that Fourier series of f is given

by
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