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Opti 403A/503A Midterm Solutions Spring 2023 

Problem 6) a) ln[sin(𝜋𝜋𝜋𝜋)]   = ln(𝜋𝜋𝜋𝜋) + ∑ ln �1 − 𝑥𝑥2
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b) Substituting −i𝜋𝜋 for 𝜋𝜋 in the Euler expansion of sin(𝜋𝜋) yields sinh(𝜋𝜋) = 𝜋𝜋∏ �1 + 𝑥𝑥2

𝑛𝑛2𝜋𝜋2
�∞

𝑛𝑛=1 . 
By the same token, the infinite-sum expansion of the hyperbolic cotangent function is the one 
given in the statement of the problem. 
 

(𝑛𝑛 ≠ 0) 


