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Problem:
Extend function f(x) = x3 into Fourier series in cosines on the segment line [0; 1].
Solution:

In order to extend function f(x) into Fourier series on the segment line [0; [] in cosines, function f(x) must
be continued on [—[; 0] evenly, since for an even function on [—I; [] the expansion will be in sines:
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f(x) = x® on[0; 1] = is continued on [—1; 0]:
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a, = ff(x) cos(nmx) dx = 2 f x3 cos(nmx) dx = Ef x3 d sin(nnx) = |1et’s integrate by parts =>|=
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a, = oy ((=1)™(n“m* — 1) + 2) = the desired Fourier series will be:
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