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11.1 Fourler series

e f(x+p) = f(x)forall x:

f(x) is a periodic function with the period p.

* Then, f(x + np) = f(x) where n is an integer.
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* Fourier series for a function with p = 2m: gas

00 :l T ED\S (_FV\'F"\)(-+ (c\S(M""g

f(x) = a, +Z(an cosnx + b, sinnx) > .
n=1 Iﬁ \,ﬁ
where Fourier coefficients are given as p=h = ";_J (f'*ﬁ X 5 /)JX
-T
1
Ay = Ef_?;f(x)dx - T

a, = i f_?; £(x) cos nx dx

b, = iffnf(x) sin nx dx
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| Editor - /Users/yspark/Documents/SNU/03_Ze| /88452 /lecturel4.m 1 ' ! ' ' ' '
_j lecturel4.m *fl +1
1 % Example 1 of Section 11.1 0.8 -
2 % for K = pi/4
3
4 - clear all, close all 0.6 |-
5
6 - x = linspace(-pi, pi, 101); 0.4 -
7 - f = zeros(size(x)); '
8
9 - clist = 'bgrcmykw'; 0.2 -
10 - for n = 1:2:7
11 - f=f + 1/nxsin(n%xx);
12 - figure(1), plot(x, f, clist(n)), hold on 0
13 - end
14 - xlabel('x"), grid on
-0.2 +
-04 +
_U'E |
-0.8
-1 :
-4 -3




11.2 Arbitrary period. Even and odad
functions. Half-range expansions

* Fourier series for a function withp = 2L:

nm nr

f(x)=a,+ Z ap COS ——X + b, sme)

where Fourier coefficients are given as
1 (L
Aog = Zf_Lf(x)dx
1 AL nm
a, = Zf_Lf(x) cos —x dx

b, = %f_LLf(x) sinnTHx dx
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* Fourier cosine series for even function: f(—x) = f(x)

1 L
= —f f(x)dx
= —f f(x) Cos—x dx
b, =0
* Fourier sine series for odd function: f(—x) = —f (x)

a, =a, =0

= —f f(x) Sln—xdx
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* Half-range extensions

- Even periodic extension: Fourier cosine series

- Odd periodic extension: Fourier sihéeggrjr{_’

* Example 6: Find the two half-range extensions of

2k L
T y 0<x<§

) =14, I




11.3 Forced oscillations

* In the previous semester, we learned to solve

my" +cy' + ky = F, cos wt

* Now we can solve for more general forcing using Fourier series:
my" +cy' + ky = r(t),

where

nm nm
r(t) =ay + Z An cos—t + b, smTt)








