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and, using the following formula
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we have
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Thus, the Fourier series of f(x) is

_2, 45: GEOLIN
fx) = i i 1 a2 COS 2nmx.

The odd periodic extensions of the function f(x) is simply sin x since the sin-function is odd. The
even periodic extensions of the function f(x) is given by | sin x|. A sketch of these functions can
be found in Figure 1.

As the odd periodic extension of f(x) is sin x, the Fourier sine series of f will be the Fourier series
of sin x. Since sin x is written on the Fourier series form

o]
sinx = ansinnx= 1-sinx+0-sin2x+0-sin3x+ ...

n=1
it is also the Fourier series representation of the odd periodic extension of f.

Using the following formula [?, (11) p. A52]
1
sin x cos nx = 3 {sin[(1 + n)x] + sin[(1 — n)x]},

the coefficients of the Fourier cosine series of f is given by [?, (6*) p. 486]
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Figur 1: Sketch of the odd (sin x) and even (| sin x|) periodic extensions of f(x).
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Thus, the Fourier cosine series of f is given by [?, (5*) p. 486]
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Recall Parseval’s identity

202 + Z (a2 +b2) = —f F02 dx.
n=1 TJn

Thus,
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which implies the result



