Problems Day 44, F 4/12/2024
Topic 21: Fourier series (day 2)
Jeremy Orloff

Note: There is a useful integral table on the last page.
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(a) Convince yourself that tri’(t) = sq(t).

(b) Check that the derivative of the Fourier series for tri(t) equals the Fourier series of
sq(t).

Problem 2. Let f(t) =1+ sq(t). Find the Fourier series for f(t).
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Problem 3. Let ¢(¢) have period 2 and ¢(t) =
9(t) have p 9tt) {1 forO<t<1.

Find the Fourier series for g(t).



Integrals (for n a positive integer)

—t t)  sin(wt B _q)ntl
1. /tsin(wt) dp = —teos@t) Sm(;‘) ). 1. / psin(nt) dt = Z—D"
w w b n
t sin(wt t T 2 dd
> 3 — orn o
2. /tcos(wt) dt = sin(wt) + COS((; ) 2’./ tcos(nt)dt = { n?
w v 0 0 for n # 0 even
m for n odd
—t? t) 2tsin(wt) 2 t T ——— torno
3 /t2 sin(wt) dt = cos(wt) N sin(wt) N cos(w ) 5 / 2 sinnt)dt =4 3
w w? w3 b -7
for n # 0 even
n
t?sin(wt) 2t t)  2sin(wt T 2 (—1)"
N /t2 cos(wt) dt = sin(wt) n cosQ(w ) s1n§w )y / 12 cos(nt) dt — L2)
w w w b n

Ifa+#b

5. / cos(at) cos(bt) dt = % [

sin((a +b)t)  sin((a — b)t)}
a+b a—2b

6.

—

sin(at) sin(bt) dt = % [_ sin((a + b)t) n sin((a — b)t)]

a+b a—b

—

. 1
cos(at) sin(bt) dt = 5 [

cos((a+b)t)  cos((a—0b)t)
 a+b + a—b ]

—

1 [sin(2at)
t t)dt = - t
cos(at) cos(at) 5 [ o + ]

2a

—

sin(at) sin(at) dt = % [Sin@at) + t]

cos(2at)
4a

10.

—

sin(at) cos(at) dt = —



MIT OpenCourseWare
https://ocw.mit.edu

ES.1803 Differential Equations
Spring 2024

For information about citing these materials or our Terms of Use, visit: https://ocw.mit.edu/terms.



https://ocw.mit.edu
https://ocw.mit.edu/terms

