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1. (1P) Define the Fourier coefficients cn on [−π, π] for a function f(x).

2. (1P) Compute the Fourier series for f(x) = ex on [−π, π]. Use this to evaluate∑
n≥1

1

1 + n2
.

3. (1P) Define the scalar product of two functions f(x) and g(x) on the interval [−π, π].

4. (1P) State Bessel’s inequality.

5. (1P) Solve:

u(x, 0) =

{
x+ π, −π ≤ x ≤ 0

π − x, 0 ≤ x ≤ π

ut(x, 0) = 0

u(−π) = u(π) = 0

ut(x, t)− uxx(x, t) = 0 x ∈ [−π, π], t > 0.


