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Exercise 1. (Multipole Expansion)

Prove the error estimate∣∣∣∣ 1
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where ‖x‖ > ‖y‖ and
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P`(x̂ · ŷ)

is the multipole expansion of the Coulomb potential, P` is the `th Legendre polynomial
and x̂ = x/ ‖x‖, ŷ = y/ ‖y‖.
Hint: Legendre polynomials can be defined as:
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Exercise 2. (Asymptotic Smoothness)

Prove that the product of two asymptotically smooth functions is asymptotically smooth.
Prove that the sum of two positive asymptotically smooth functions is asymptotically
smooth.

Exercise 3. (Variant of Lemma 3.2)

Prove the Remark after Lemma 3.2.
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