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Question 1 [4+4+4 points]

(1) Find the interval and radius of convergence for the power series:
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(2) Find the power series expansion centered at 0 for the functions:
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(3) Use the result from part (2) to find the power series for:
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Question 2 [3+3 points]

Consider the periodic function defined by:

f(x) = x2, x ∈ [−π, π],

and extended periodically with f(x+ 2π) = f(x).

(a) Find the Fourier series representation of f(x).

(b) Deduce that:
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Question 3 [3+3 points]

Find the Fourier integral representation of the function:

f(x) =

{
2, |x| ≤ 1,

0, |x| > 1

Then deduce the result: ∫ ∞
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