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Problem 8)  a) sin 𝑧𝑧 = 0   →    [exp(i𝑧𝑧) − exp(−i𝑧𝑧)] (2i)⁄ = 0       →    exp(i𝑧𝑧) = exp(−i𝑧𝑧) 

 →    exp(2i𝑧𝑧) = 1.0   →   exp[2i(𝑥𝑥 + i𝑦𝑦)] = 1.0    →    exp(i2𝑥𝑥) exp(−2𝑦𝑦) = exp(i2𝑛𝑛𝜋𝜋) 

 →    𝑦𝑦 = 0  and  𝑥𝑥 = 𝑛𝑛𝜋𝜋    →     𝑧𝑧 = 𝑥𝑥 + i𝑦𝑦 = 𝑛𝑛𝜋𝜋  (for 𝑛𝑛 = 0, ±1, ±2,⋯). 

b)  cos 𝑧𝑧 = 0     →        ½[exp(i𝑧𝑧) + exp(−i𝑧𝑧)] = 0          →          exp(i𝑧𝑧) + exp(−i𝑧𝑧) = 0 

 →        exp(2i𝑧𝑧) = −1.0          →         exp(i2𝑥𝑥) exp(−2𝑦𝑦) = exp[i(2𝑛𝑛 + 1)𝜋𝜋] 
 →        𝑦𝑦 = 0  and  𝑥𝑥 = (𝑛𝑛 + ½)𝜋𝜋 

 →        𝑧𝑧 = 𝑥𝑥 + i𝑦𝑦 = (𝑛𝑛 + ½)𝜋𝜋       (for 𝑛𝑛 = 0, ±1, ±2,⋯). 

c)  sinh 𝑧𝑧 = 0    →        ½[exp(𝑧𝑧) − exp(−𝑧𝑧)] = 0          →          exp(𝑧𝑧) = exp(−𝑧𝑧) 

 →        exp(2𝑧𝑧) = 1.0             →           exp(2𝑥𝑥) exp(i2𝑦𝑦) = exp(i2𝑛𝑛𝜋𝜋) 

 →        𝑥𝑥 = 0  and  𝑦𝑦 = 𝑛𝑛𝜋𝜋 

 →        𝑧𝑧 = 𝑥𝑥 + i𝑦𝑦 = i𝑛𝑛𝜋𝜋       (for 𝑛𝑛 = 0, ±1, ±2,⋯). 

d)  cosh 𝑧𝑧 = 0   →        ½[exp(𝑧𝑧) + exp(−𝑧𝑧)] = 0          →          exp(𝑧𝑧) + exp(−𝑧𝑧) = 0 

 →        exp(2𝑧𝑧) = −1.0          →         exp(2𝑥𝑥) exp(i2𝑦𝑦) = exp[i(2𝑛𝑛 + 1)𝜋𝜋] 
 →        𝑥𝑥 = 0  and  𝑦𝑦 = (𝑛𝑛 + ½)𝜋𝜋 

 →        𝑧𝑧 = 𝑥𝑥 + i𝑦𝑦 = i(𝑛𝑛 + ½)𝜋𝜋       (for 𝑛𝑛 = 0, ±1, ±2,⋯). 
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