
EQUATIONS IN ℂ

Which type of equation?
Locate the form; the method and the number of solutions come with it.

1
Quadratic: az² + bz + c = 0?

any complex coefficients

Quadratic formula
z = (−b ± √Δ)/(2a); for a complex Δ, find √Δ in trigonometric or
exponential form → Complex coefficients

2 solutions (1 repeated if Δ = 0)

NO

2 A pure power: zⁿ = w?

De Moivre's root formula
write w in trigonometric or exponential form, then take the n roots
→ Solving zⁿ = w

exactly n solutions for w ≠ 0, the corners of a regular n-gon

NO

3 A power equal to the conjugate: zⁿ = z̄ ?

Match moduli and arguments
write z = re^(iθ) and compare the two sides part by part
→ Solving zⁿ = z̄

n + 2 solutions for n ≥ 2: the origin and n + 1 on the unit circle

NO

4
Built from z and z̄ ?

z + z̄  = k, z · z̄  = k, …

YES

Translate to a locus
rewrite as conditions on Re(z), Im(z) or |z|; intersect loci
for systems → Equations with conjugates

a line, a circle or an axis, or finitely many points when
intersected

NO

Factor over ℂ
factor the polynomial, or use numeric methods
→ Factoring over ℂ

exactly n solutions, counted with multiplicity
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