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Q-1) Prove the folowing identities where a ∈ C but is not an integer.

(a)
π2

sin2 πa
=

∞∑
n=−∞

1

(a+ n)2

(b) π2 = 8
∞∑
n=0

1

(2n+ 1)2

(c) π cotπa =
1

a
+
∞∑
n=1

2a

a2 − n2

(d)
π

sin πa
=

1

a
+
∞∑
n=1

(−1)n 2a

a2 − n2

Remarks: The result of (c) is crucially used in the factorization of the sine function. All these
identities are proved in a very similar manner so they can all be considered as the manifestation of
a single idea. All the information needed to attack these identities are explained in detail on page
122 of Conway’s book.


