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for 0<x<rxl/2

1
1) LEtf(X):Z for #nl2<x<nx

(Please refer to example 13.20)

(a)Find the Fourier cosine series of f(x) on [0, 7]

(b)Find the Fourier sine series of f(x) on [0, 7]

(c)Plot the Fourier cosine series obtained in (a)

(d)Plot the Fourier sine series obtained in (b)

(e)Make comparisons between (a), (c) and (b), (d) (hint: convergence in the
interval and at the endpoints, convergence rate, Gibbs Phenomenon,...... )

for —7<x<0

for  OQ<x<n (Section13.5Problem3)

0
2)Let F(x)=

(a)Write the Fourier series of f(x)on [— T, 7z] and show that this series
convergesto f(x) on (-7, x).

(b)Show that this series can be integrated term-by-term.

(c)Use the results of (a) and (b) to obtain a trigonometric series expansion for

[ f()dt on[-7, x].

T

1 T 1 T
1t =L xdx=Z
@a=—[" 1) de=—[" xdx="
a, :l.[” f (x) cos(nx) dx=£.[” xcos(nx) dx
T 0

B l{x sin(nx) s cos(nx)}

T n n2

S I GO S
x| n* on?
1 ¢ ] 1 )
b, ==[" f(x)sin(nx) dx=—j0 xsin(nx) dx
T v

B l{_ . cos(nx) . sin(nx)}

o n n’

T

0

T
0

e
n

= The Fourier series of fon [-7z, 7] is



+i [ 1cos(nx)+( 1r)]n+1 sin(nx)}
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Since f is piecewise smooth (?), the Theorem 13.2 gives us that this series
convergesto f(x)on(-z, x).

(b)Since f is continuous, hence piecewise continuous, the Theorem 13.5 gives us
that this series can be integrated term-by-term.

(c)Use the results of (a) and (b) to obtain a trigonometric series expansion for
[ fe)dt on[-7, x].

Now integrate the Fourier series term-by-term over [-7, x] to get

—(x+7z)+z [( D" - sln(nx)+(nl)n cos(nx)—ni} But this series is not
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exactly the Fourier series expansion due to the terms 7 x and —Z —
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we can obtain that —Z — = r and x= Z
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[- 7z, x]. Therefore, the corresponding Fourier series for IX f(x) dt

on[-z, =] is 71r—22+n21 {% e (( )" - )sin(nx)+(_nlz)n cos(nx)}



