Answer on Question #57117 — Math — Calculus
Question

Let

1+%2 _1<x<0

f&) = 2

1-— 0<x<m
T

a) Show that fis even
b) Find the Fourier series for f.
Solution

a) A function fis even if and only if f(—x) = f(x).
The function (1) can be rewritten in the form

FO=1-2kl  xe(mm\o)
Since |—x| = [x|, we have f(—x) =1 — % |—x|=1- % |x| = f(x) and the function f(x) is
even.
b) Because the function f(x) in (1) is even, its Fourier series has form

flx) = % + Y= Gy COSNX,

where a, = %fonf(x)dx, a, = %fonf(x) cosnxdx, n=>1.

Calculate coefficients
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a, zgfonf(x)cosnxdxz %fon(l—z;x)cosnxdx:%foncosnxdx—%fonxcosnxdx. (2)

The first integral in (2) equals zero:

1 . T 1, . 1
foncosnxdx =;smnx|0 = —(sin(n - m) — sin(n - 0)) =;(O—O) =0,n>1.

(1)

The second integral in (2) is calculated using integration by parts withu = x, dv = cosnx dx

1 .
anddu =dx, v = —sinnx:
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Substitute for these values into expression a,, in (2) and obtain
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Because (—1)" = 1 for every even n, Fourier series for f contains only odd terms:

an‘{nznz’ n=2k—-1
0, n =2k
Thus, Fourier series for f is
8 cos(2k — Dx
=32, k=172
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