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Using Fourier Series
Class 35: Friday April 25

Fourier Series

Taylor used polynomials to approximate functions.
Fourier used trigonometric functions to approximate periodic functions.

We write P,(x) for the nth degree Taylor polynomial.

Example: P3(z) = ag + a1z + asx?® + azx®.

We write F,(x) for the nth degree Fourier “polynomial”.
Example: F5(x) = ag + a1 cos(x) + as cos(2x) + as cos(3x) + by sin(x) + be sin(2z) + b sin(3x).

ar and by are some constants. They are called the coefficients.
O

A Taylor Series is Zakxk. A Fourier Series is ag + >, bg sin(kz) + ay cos(kx)
k=1

For a periodic function f(t) whose period is 27, the coefficients of its Fourier Series are:

ap — 1 f(t)dt ap = 1 f(t)cos(kt)dt, k = 1,2,3,---
2 J_ . T J -z
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by = — f(t)sin(kt)dt, k =1,2,3,---

EXAMPLE

T i Cn)r<z<(2n+ )7
f(x){o if2n+ Hr<z<@nt2)n

1. Sketch the graph of f(z) below.
2. Find the first degree Fourier polynomial for f(x).

3. Find the second degree Fourier polynomial for f(z).



