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4. Using the Fourier series for the function

to prove that

5. Prove that

cosnx, x€ (—m,m)

and compute Y 07| 2.

n=1

6. Suppose that f(x) is twice continuous differentiable function defined on (—oo, +o00,
which is also 27-periodic. Denote

1 /7 1 [
= / f(x)sinnzdx and b == / f"(z) sin nxdz.
), )

Prove that if ) | b/ is absolutely convergent, then
S Vi< (2w,
n=1 2 n=1

7. Suppose that f(z) is a 2m-periodic continuous function on (—oo,4+00). Prove that if
the Fourier coefficients of f are always zero, then f(z) = 0.

8. Let f;[0,7] — R be continuous and piecewise differentiable. Suppose that f is
Riemann integrable or absolutely square integrable. If either f(0) = f(w) = 0 or

fo x)dz = 0, then
| raas < [

Furthermore, the equality holds if and only if f(z) = acosz.



