Complex Number Formulas
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. Exponential form: z = re’
. Addition: (a + ib) + (¢ + id) = (a + ¢) + (b + d)

. Subtraction: (a + ib) — (¢ +id) = (a — ¢) + i(b — d)

. Multiplication: (a + ib)(c + id) = (ac — bd) + i(ad + bc)

. Complex number: z = a + ib

.Conjugate: z =a — b

.Modulus: |z| = va? + b?

. Argument: arg(z) = tan"* (2)

. Polar form: z = r(cos @ + i sin 0), where r = |z| and 6 = arg(z)
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-Division: =27 = —a7p — = o1 d?
. De Moivre's theorem: (ret)" = pneind
.Powersofi:i! = 4,42 = —1,43 = —4,it =1
. Roots of unity: 2" = 1 = z = /" for k = 0,1,2,...,n—1

. Euler's formula: e = cos6 + isin 6
. Distance between two complex numbers z; and z»: |21 — 23|
. Rotation of a complex number: Rotating z by angle a gives 2z’ = ze'®
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