Answer on Question #57662 — Math — Calculus
Find the Fourier series of f(x)=|x| on [-m;x].
Solution

X, X=0
—X, x<0

f(x):\x\:{

Let’s expand the function f(x) = \x\ in the Fourier series with the period T =2I,
where |is a positive arbitrary number.

f(x)= \x\ is the even function, and we can expand itas f(x)= % +>a, cosnTnX,
n=1

| |
where a, = %J f (x)dx,a, :%j i (x)cosnTnde.
0 0

Note that integration is over the positive interval, where f (x) = x.
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Note that sintn =0, cosmn =(—1)"if nis an integer.
We can rewrite a_as
o 0, if niseven 0,if n=2k
A=y Y D= i add = - ifn—2k-1
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If | =x, then
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=—+— cos(2k —1)x.
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n 4 1
Answer: f(X)==+— cos(2k —1)x.
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