Abdelhafid Boussouf University of Mila Academic year 2025-2026
Faculty of mathematics and computer science Department of Mathematics

Course supervisor: Dr. Smail KAOUACHE Analysis 3 (2" Year in Mathematics)

Series of Exercises 4

Consider the function 2n-periodic f defined by:

f(x) = x;, forx € [-m, 7t].

® Represent f.
® Show that f is expandable in Fourier series and compute its coefficients.
® By choosing particular values of x, deduce the sums of the following numerical

1 -1 n+1
series: ), — and Z( ) .

n>11 n>1 n?

1
@ Using Parseval’s formula, calculate the sum ). —.
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Consider the 27mt-periodic even function f defined by:
fx)=x-m, x€[0,m].

® Represent f.
® Prove that f is developable in a Fourier series and explain its sum on [-7, 7] .

1
® Deduce the sum of the series }, ————— by choosing a particular value of x.
n>0 (2Tl + 1)2

1
® Using Parseval’s formula, calculate the sum };

n>0 (21’1 + 1)4 .

Let a be a non-integer real number and let f be the 21— periodic function defined on R
by:

f(x) =cos(ax), xe[-m, m].
® Prove that f is developable in a Fourier series and determine this series.
® Is the Fourier series of f uniformly convergent on IR?

® Deduce the following identities:

T 1 (-1)"
= —+2 .
2 sin (am) a - aZ a? —n?

n>0
1 1
b) mcot(a) = —+2aZ ——
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