Worksheet 32 (April 30)

DIS 119/120  GSI Xiaohan Yan

1 Review

METHODS AND IDEAS

Theorem 1. (Convergence theorem)
Let f(x) be a piece-wise continuous function on [—m,n| and FS(x) be its
Fourier expansion, then FS¢(x) = f(zt) + f(z7).

Remark 1. In particular, if f is continuous at x, which means f(z%) = f(z7),
FS¢(x) = f(x). This recovers our claim last time that F'Sy is equal to f almost
everywhere.

Corollary 1. (Functions defined on R)
Let g(x) be a 2w-periodic function on R such that both g(z) and ¢'(x) are con-
tinuous, then FSy(x) = g(z).

Corollary 2. (Fourier expansion of the derivative) Let f be a function on
[—m, 7] such that f(7~) = f(—7t) and f, ' and f" are all piece-wise continu-
ous. If

o
FS¢(z) = % + Z Gy, COSNT + by, sin nz,

n=1

then

0
FSp(z) = 2 —na, sinnz + nb, cosnz.

n=1

Note that we need the second differentiability of f as part of our conditions.

2 Problems

Example 1. Find F'S¢(z) without computing the Fourier coefficients, for

f(z) = max{z, 1} x € [—m, 7.



Example 2. Find the Fourier coefficients of the 27-periodic function

f(z) = |sinz| zeR.

Example 3. Find the expansion of
flz) ==

in terms of {sinnmx}cn+-



