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Mathematics 325
Examples for Section 5.2

Definition. Let f be a 2 — periodic function which is square-integrable on any period. The Fourier
coefficients of f with respect to the orthogonal set

X . 7x 2rx . [ 27x
1, cos| — |, sin| — |, cos| —— |, sin| — |, ...
{ (f] (f) (fj (f) }

on (=£,¢) are called the full real Fourier coefficients of f and are given by

a, = ((11 jf( )dx

and, for n=1,2,3,... , by

a = cos| —— |{dx,

i <cos (nﬁ(-)/ﬂ),cos(mr(-)/(_’» 6 L
 {fsin(nr(9)/e)) 1t nrx
"~ Tsin(n (/). sin (nr () £)) _E_[ (x)sm[ ; de'

The full real Fourier series of f is
a, + Z[a” cos [n_yéz:)c] -+ b, sin (%—{ﬂ :
n=l

Example 1. Consider the 1-periodic function f determined by
fx)=2x"-x" if -1/2<x<1/2.
(a) Find the full real Fourier series of f on the interval (——1/ 2,1/ 2).
(b) Assuming that the Fourier series of f at x convergesto f(x) forallreal x (cf. Theorem 4 of
Section 5.4), show that

(f,cos(mr(-)/f)) —l]'f( ) nIx

L) = Z;}— =

N El'?ﬂ



Definition. Let f bea 2( - periodic function which is square-integrable on any period. The Fourier
coefficients of f with respect to the orthogonal set {e”"*"'"f}m_ on (~(,{) are called the full real

Fourier coeflicients of / and are given by

f ing{«} £ £ s
f(n)= E ,,<,,,( " e,,,,,(2;£> =%_J;f(x)e L

for n=0,+1 +2,... The full complex Fourier series of f is

i }'(n)el'nﬂ.\';‘f .

H=—

Example 2. Let f be the 2-periodic function given on one period by
f(xy=e™ for —1<x<]
where ¢ is a nonzero real constant.
(a) Find the full complex Fourier series of f.
(b) Use part (a) to help write the full complex Fourier series of the 2- perlodlc function g given on
one period by g(x)=cosh(x) for —1<x<l.
(c) Use part (b) to help write the full real Fourier series of the function g in part (b).
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