Answer on Question #50745 - Math — Calculus

Obtain the Fourier series for the following periodic function which has a period of 27 :

—I(r-x), —7<x<0
fpg=] 2 7
s(r+x), O<x<rx
Solution
Let’s compute coefficients of the Fourier series:
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Due to integration by parts formula, where u(x) = X and dv(x) = cosnxdx, we obtain du(x) = dx
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and v(x) = Xsinnx. Thus, jxcosnxdx: Lxsin nx—ﬂsin nxdx= % xsinnx+--cosnx+C , where C

is an arbitrary real constant.
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Thus, a, =0, for n>1
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Due to integration by parts formula, where u(x) = X and dv(x) =sinnxdx, we obtain du(x) = dx

and v(x) =—%cosnx. Thus, jxsin nxdx = —%xcosnx+ﬂcosnxdx= — & Xcosnx+—sinnx+C,

where Cis an arbitrary real constant.
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Thus, b, =%((—1)n —1), forn>1

(- (1" -1+ (-1)")=0.

Therefore we obtain the Fourier series of the function f(X):
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