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1. Prove that

〈cos (nt) , cos (mt)〉 = πδnm,

〈sin (nt) , sin (mt)〉 = πδnm,

〈sin (nt) , cos (mt)〉 = 0

2. Prove that for any function f , defined over any period T ,

β̂0 =
1

T

∫

T

f,

β̂(e)
n

=
2

T

∫

T

f (t) cos

(
2π

T
nt

)
dt,

β̂(o)
n

=
2

T

∫

T

f (t) sin

(
2π

T
nt

)
dt.

3. Consider the function f (t) , t ∈ [−π, π],f (t) =

{
1 −π/2 < t < π/2
0 otherwise

.

• Find the Fourier expansion up to harmonic N .

• Plot f̂ (t) for N = 1, . . . , 20; i.e., 20 figures. Observer how f̂ gets closer to f for higher N

• Plot the error ‖e‖ =

√〈
f − f̂ , f − f̂

〉
for each N .
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