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An English Translation:

Applied Mathematics

1

Let i denote the imaginary unit. Let f(z) be a real analytic function satisfying f(z+2m) =

f(z) and having an analytic continuation on an open set including
De={z=a+iyeCla,yeR, [yl =¢}

where £ > 0 is a constant. Then the Fourier series of f(z) converges to f(z) and

o0

flz) = Z ape™®, ap = % /O% f(z)e *dg,

k=—o00

Answer the following questions.

(i) Considering the contour integration along the rectangular path connecting the points

0,27, 2w + i€ and £ in this order on the complex plane, show that for any integer

k,
ekg 2T )
ap = — flx +i€)e *dx.
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Moreover show that
e—kg 2T .
= — —1&)e .
W = = ; [z —i&e €

(ii) Let L = max{|f(2)|| z € D¢}. Show that for any integer k, a; < Le~¢/*l.

(iii) Let ¢ > 1 be a constant and let

fla) = —

cosST —C

Show that for any positive real number n < log(c + v/¢? — 1), there is a constant
M > 0 such that for all integer k, a; < Me ¥ holds.



