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1 Problem A5

Suppose cos θ = 1/π. Evaluate:

ϕ =

∞∑
n=0

cos nθ

2n
. (1)

2 Solution

ϕ can be rewritten as

ϕ =

∞∑
n=0

(
cos θ

2

)n

=

∞∑
n=0

(
1

2π

)n

. (2)

Lemma: The geometric series. Assume | r | < 1, then

∞∑
n=0

rn =
1

1− r
. (3)

Thus, with r =
1

2π
< 1, we can apply the above formula:

ϕ =
1

1− (1/2π)
=

2π

2π − 1
. (4)
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