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Abstract. In this paper we will investigate some infinite prod-
ucts using the fundamental identity of complex analysis, z = |z| eiθ.
We will present our formulas in the form of problems, in order to
help the reader.

Problem 1

Problem 0.1. Prove that:

(0.1)
∞∏
n=1

1 + itan( 1
n2π

)

sec( 1
n2π

)
= e

iπ
6

Proof. It is true that z
|z| = eiθ , where θ = Arg(z) = arctan
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Hence we have:
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Assuming that:
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we have:
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What we saw in this problem was a very fundamental proof to an
easy problem. Let us investigate a more difficult problem using as a
basis the previous problem.

Problem 0.2. Prove the following inequality:
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Proof. We assume the following product:
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from the previous solution. Then we have:
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Using the following inequality we have:
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from equation (0.8) we have:
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which is a known product from Ramanujan[1] . Hence, we have that:
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