Fourier Series

Periodic Functions: f(x+p)= f(z) for all .

If f is not constant, the smallest positive p for which the above holds is called the primitive period of f.
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Fourier Series: | f(xz)=ao+ Z(an cosnx + b, sinnx) |, a periodic function with primitive period 2.
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To find the coefficients a,, and b,,:
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flx) dx:/ a0+2(ancosnx+bnsinnx) d:v:/ ap dz = 27ayg.
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f(z)cosmz de = wa,,, ..wehave |a,=— f(z)cosmz dz, m e N.
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Proof: I = f(x) cosmz dx = /
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cos(n +m)x dx + ay, 3 / cos(n —m)x dx
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+ by, 5/ sin(n +m)x dx + b, 5/
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All terms are zero except 5/ cos(n —m) der = m when n = m. S =map,.
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Likewise, |b,, = — f(z)sinmaz dz, m e N.
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For periodic function with period 2L, | f(z) = ao+ Z (an cos % + by, sin ?) .
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Ay = z[Lf(x)cos m;rx dr, meN.
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bm:Z/_Lf(gc)sinm;mj dx, meN.
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Complex Form: | 1) = 3" en e |, where |ea =L [ se) e a
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Note: The resulting f is still a real function.

Linearlity: If f; and f, are two Fourier Series, af; + bfs is a Fourier Series with coefficients

equal to the sums of the corresponding coefficients of f1 and f2 times a and b respectively.
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ie. Let f1 = Z Cin €M and  fy = Z Con €, afy +bfs = Z (@ cin + b c2y) €M7
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If f is a Fourier Series, kf is a Fourier Series with coefficients
o0
equal to k times the corresponding coefficients of f. i.e. kf = Z (k ¢, ™).
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