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XXII — Fourier Series

1. Find the Fourier series for the following functions.

0 -5<x<0 .

a) f(x)= A 0<r<s Period 10
0 —-r<x<0 .

b) f(x)=1. Period 27
sinx O<x<rx
1 -2<x<0 .

¢) f(x)= ; 0<r<n Period 4

x+1 -1<x<0

d) f(x)= { Period 2

I-x O<x<l

4 0<x<3

e) f(x):{o 3ercd Period 4

2. For each of the functions whose graph is given below, find the Fourier series and the function
f to which the Fourier series converges at every point.

a) ¥ b) 25hp
*—o 3:—. *—e
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3. Find the Cosine and Sine series for the following function.

a) f(x)zS 0<x<I10

b) f(x)=x+2 0<x<l1

©) f(x)=x° 0<x<2

d) f(x)=sinx O<x<rx

e) f(x)=x(x-5) 0<x<5

f f(x):{x 0<x<2 0<x<4

4—-x 2<x<4
4. Using Parseval’s equality and the results of question 3d, prove that
R S +m:7z2—8
13> 32.5° 5.7 16

5. Consider the function f(x)= {1_1 ;1<<xx<<1 0 periodic with a period of 2.

a) Find the Fourier series for f (x)
0 2
b) Use Parseval’s equality to prove that ZLZ =T

n=1

6. Use integration on the results of question 3c to find the Fourier series for f (x) =x" —4x on
(-2.2).

7. Use differentiation on the results of question 1b to find the Fourier series for

f(x):{o —-r<x<0 on (_2,2).

cos X O<x<rm
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ANSWERS

k
e) f(x)=3+ Z 4(=1) Ccos (Zk;)“ + Z 4 sin 20 Z

= (2k-1)z = (2k-1)rx =101 23\
2. - > 8 . -1 -1<x<0
a) f(x):1+;(2k_1)”sm((2k—1)7rx) B | o
f(x)= ; <<l period 2
1 X=

b) f( )=1—i 8 cos 2 =

o (2k—1)27r2 2 f(x)=|x] —2<x<2 Period 4

— »© 2(—1)k+1 (2k-1)zx = 2 (2k-1)7x
_3

) f(x) 2+k2=;(2k_1)7rcos S +k2=;(2k_1)”sm -

0 —2<x<-1
- 1 x=-1 .
f(x)= 5 e Period 4
1 x=2
k — —
d) 7 )=2+g4(;;) sin 4z f(x)z{i g x2=<2x<2 Period 4
3. a) Cosine: f(x)=5
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3
2 T (2k-1
Sine: f(x)= > 10 Sin((Zk—l)ﬂx)—isin(Zkﬂx)
k=1 (2k—1)71' kr
k
¢) Cosine: f( ) i+216(2_12) coskz:
3 O

_ o [8(4-(hk-1)'7) Ly
Sine: f(x)=-)] sin 20 +%sin(k7rx)

d) Cosine: ]_‘(x):%—i@kz%)”cos(ﬂcx)

e) Cosine: f(x) 2.3 5 —cos 2hzx
6 k=1
Sine: 3 n )
/(x ; 2k - 13 T
= 8 (2k-1)
Cosine x)=1 cos
S 16(-1)7 e
Sine = sin
/) kz_:‘(zk—l)2 =
_ x 4
5 = 2k —1
a) f(x) ;(2k_l)ﬂsm(( )ﬂx)
_ = 96(-1)"
6. J(x)=2, k(w) sin g
7 f(x)=%cosx+i W in 2k
o (4K -1)
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