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

sin(—z) = —sinz
cos(—z) = cosz

sinz+cos?z=1

sin(z; + z,) = sin(z;) cos(z,) * cos(z;) sin(z,)

cos(z, * z,) = cos(z,) cos(z,) + sin(z;) sin(z,)
sin(2z) = 2 sin(z) cos(z)

cos(2z) = cos?(z) — sin?(z)

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

e itothe powerofi,i.e., i’

e® = cosO +isinb (two proofs are in the Calculus Handbook)
el™ = cosm+isinm = —1 This implies that: e +1 = 0
eim/2 =\[—1 =

i = pin/2

il = pliim/2

it =e™™/2~0.20788 (i'is real and approximately 1/5)

e Solving equations: multiply equation by e and use the quadratic equation. Example:
sinz =5, 0 <60 <2 (weird, but possible in complex analysis)
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Note, from above, that e™ = —1, so e™/2 =i, and then: Ini = gi

z=-i-[In(5£2v8) +5i| = Z—i-In(5+2V6)
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Plot of: Im{sinz] == In(k = /k*1)
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