
Complex Analysis -Assignment Five

due Friday, March 9

1. Show that if f ∈ Sa for some a > 0, then for any positive integer n, one has f (n)
∈ Sb

whenever 0 ≤ b < a.

2. Prove that
1
π

∞∑
n=−∞

a
a2 + n2 =

∞∑
n=−∞

e−2πa|n|

whenever a > 0.

3. Let τ to be fixed with Im(τ) > 0. By applying Poisson summation formula to

f (z) = (τ + z)−k

where k is an integer ≥ 2, obtain the identity

∞∑
n=−∞

( 1
τ + n

)k
=

(−2πi)k

(k − 1)!

∞∑
m=1

mk−1e2πimτ.

Hint: Use Residue formula to show that

f̂ (ξ) = 0, for ξ < 0 and f̂ (ξ) =
(−2πi)k

(k − 1)!
ξk−1e2πiξτ, for ξ > 0.
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