Workshop 4, Week 4

Please follow the instructions of your supervisor regarding timing of these prob-
lems.

Ahow that the functions f(z) = 1 and fo(z) = (322 —1)/2 are orthogo-
nal on the interval (—1, 1) (weight function w(z) = 1). Find the norm of
these functions, and use orthogonality to decompose f(x) = 22 in f;(z)
and fa(z). Show that your answer is correct.

Find the Fourier series for f(xz) defined on (—1,1) by
f)=0,for —1<2<0 flx)y=1, for0 <z < 1.

What value does the series have at x = 07

Evaluate the Fourier series for f(6) = 6% on (—,

7). Substitute 6 = 7/2
and show that
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A table of integrals useful for Fourier series.

[sinazdz = —% cosax

[zsinaz de = L[sinar — ax cos az]

[ a?sinaz dr = %[2awsinaz — (a®x? — 2) cos az]

ax . __ e*[asin bz —b cos bz]
[ e sinbx dx = e

[ cosaxdx = %sinam

[ cosax dx = J[cos ax + ax sin ax]

[ 2% cosax dz = X [2az cos ax + (a’z* — 2) sin az]

ax _ e*®lacos bx+bsin bx]
[ e** cosbx dx = a2+b2

fsin2 ar dr = % [% — Z sin Zaz]
[cos?axdr =1 1]+ %sinan]

. . _ sin(m—n)z  sin(m+4n)z
[ sinma sinnx dz = S (m—n) S}
[ cosma cosnx dz = sinm—n)z_, sin(min)z
2(m—mn) 2(m+n)
. _ cos(m—n)x  cos(m+4n)z
[ cosma sinnz de = C= ICEED)

Some special sines and cosines:

sinnmt =0
cosnm = (—1)"
nr _ ) 0 n even
sin 5" = (=1)(»=D/2 p odd
nr_ J O n odd
cos 5" = (=12 n even
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