Answer on Question #57663 — Math — Calculus
Find the Fourier series of f(x) =2 —x2on (-2 < x < 2)
Solution

Recall that the mathematical expression

f(x) ~ay+ i (ai oS (g ix) + b;sin (g Lx)>
i=1

is called a Fourier series. The constants a,, a; and b; fori = 1,2,3 ..., are called

the coefficients of F, (x).

So we need to find this coefficients.
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a0=%ff(x)dx=%j(Z—xz)dx=%(2x—%>
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a; = % Jf(x)cos (g ix) dx

2 2
= % j(z — x?)cos (g ix) dx = % chos (g ix) dx
) =2
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= —% szcos (gix)dx =0—% szcos(gix) dx
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2
= Zim x*d <sin (g lx))
=2
2
= % x%sin (g ix)|i2 - j 2xsin (g ix) d(x)
=2
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= ) _jz xd <cos (g lx)) = )2 Xcos (g ix)l_2 — _jz cos (g ix) d(x)
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(mi)?

4cos(mi) = (—1)°

4
(mi)?
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b; = % ff(x)sin (g ix) dx
2

2

= % j(Z — x%)sin (g ix) dx
=2
2 2
= % j 2sin (g ix) dx —% szsin (glx) dx =0
) 22

The coefficients b; are zero, because both functions are odd in symmetric

integrating limits.

Hence

flx) =2—x2~ §+ i ((—1)i (711'6)2 cos (g ix) + 0 * sin (g Lx))

i=1

i=1
4 16 (n )+16 (mx) 16 (Bn >+
=37 2C0s(5X) + 7 c0s(mx) — g5 cos | —-x

- 4_16 T 16 _ 16 3n
Answer:  f(x) S~ 2 COS (2 x) t cos(mx) 5.z €S ( ” x) +
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