Examples from Class 8/31/11

In these examples we computed the Fourier coefficients for some functions on [—n, ], formed a (truncated)
Fourier series, and plotted the results.
m Examplel: f(x) = €*

fIx_]=e
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a[0] = — j f [x] dx
T -7

-7 JT

-e + €

s
1
a[n_] =Sinpli fy[— J f [x] Cos[nx] dx, Assunptions - n e lnt egers]
T J-m

2 (-1)" Sinh[n]
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b[n_]==5i rrplify[— j f [X] Sin[nx]dx, Assunptions -» n elntegers]
T J-7m

2 (-1)"n Sinh[r]

m+n2
aro 100
S[x_] = +Z(a[n] Cos[nx]+b[n] Sin[nx1);
n=1

Pl ot [{e*, S[x]1}, {X, =27 2n}]

= Example2: f(x) = | x|
Clear[a, b, f, S]
f[X_1 = Abs [x];
1 T
a[0] =—jf[x]d1x
T J-m
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a[n_] = Sinpli fy[— J f [x] Cos[nx] dx, Assunptions - n e lnt egers]
T J-m

2 (-1+(-1)M
n2 x
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b[n_] =Sinpli fy[— J f [x] Sin[nx]dx, Assunptions »n el ntegers]
T -7
0
alro 100
S[x_1 = d +Z(a[n] Cos[nx] +b[n] Sin[nx]);
n=1

Pl ot [{Abs[X], S[X1}, {X, -2=m 2mn}]




