Answer on Question#38892 - Math - Math | Other
Question:

Obtain the Fourier series for the following periodic function which has a period of
2. f(x) =m? —x?for—m<x<m

Solution:

a
fx) = 70 + Z (a, cosnx + b, sinnx), where
n=1
s
=~ [ reoa
Qo = — f(x)dx,
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T
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an = — f f(x) cos(nx) dx,
—TT

b—ln i d
n—;Jf&kmmw X

f(x) = m? — x%;
f(—=x) =% — (—x)? =n? — x? = f(x);
Function is symmetrical.

Then:

f(x)=ay+ z a, CoS nx,
n=1

T

1
ay = ;j f(x)dx, where

0

Vi
2
a, = ;j f(x) cosnx dx,
0
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an =~ (% — x?) cosnx dx =

5 <_ 2x cos(nx)  (n®x* — 2) sin(nx) 4 2 sin(nx)) §
_ % ns3 n

T

_ 2(Zsin(mn) — 2mn cos(rn))
B mn3

(00]

Fo) = ZTT[Z N 2 2(2 sin(mn) — 2mn cos(mn)) cos n.

n3

ANnswer:

) = Zgiz N 2 2(2 sin(mn) — 2mn cos(mn)) cosnx.

n3
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