
Complex Numbers in Polar Form

z = x + iy, r = |z| =
√

x2 + y2,

x = r cos θ, y = r sin θ,

θ = arctan(y/x)+kπ according to the quadrant

z = r(cos θ + i sin θ) = reiθ.

Multiplication and Division in Polar Form

z1 = r1eiθ1, z2 = r2eiθ2

z1z2 = r1r2ei(θ1+θ2),
z1
z2

=
r1
r2

ei(θ1−θ2).

De Moivre’s Formula

zn = (r(cos θ + i sin θ))n = rn(cosnθ + i sinnθ)



Equation wn = z = r(cos θ + i sin θ) has n so-

lutions

wk = n
√

r(cos(θ + 2pk)/n + i sin(θ + 2pk)/n),

k = 0,1, , n− 1

Points w0, w1, , wn−1 lie on a circle of radius n
√

r

and center 0 and constitute the vertices of a

regular polygon.

Quadratic Equation z + pz + q = 0 has two

(complex) solutions

z1,2 = (−p±
√

p2 − 4q)/2
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