
Complex Trigonometric Functions 
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Complex Trigonometric Identities (most complex Trig identities match their real counterparts) 

sin 𝑧 sin 𝑧   
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Derivatives of Complex Trigonometric Functions 
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A Couple of Interesting Results Involving Complex Numbers 

 𝒊 to the power of 𝒊, i.e., 𝒊𝒊  

𝑒 cos 𝜃 𝑖 sin 𝜃 (two proofs are in the Calculus Handbook) 

𝑒 cos 𝜋 𝑖 sin 𝜋 1 This implies that:  𝑒 1 0 

𝑒 / √ 1 𝑖 

𝑖 𝑒 /  

𝑖 𝑒 ∙ /  

𝑖 𝑒 /  ~ 0.20788 (𝑖  is real and approximately 1/5) 

 

 Solving equations:  multiply equation by 𝑒  and use the quadratic equation.  Example: 

sin 𝑧 5, 0 𝜃 2𝜋  (weird, but possible in complex analysis) 

sin 𝑧 5 
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𝑒 10𝑖𝑒 1 0 note: this is quadratic in 𝑒  
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𝑖𝑧 ln 5 2√6 𝑖  

𝑧 𝑖 ∙ ln 5 2√6 𝑖   

𝑧 𝑖 ∙ ln 5 2√6 ln 𝑖    

Note, from above, that  𝑒 1,  so  𝑒 / 𝑖,  and then:  ln 𝑖 𝑖 
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