
COMPLEX NUMBERS: EXPONENTIAL FORM 

REFERENCE 
z = r(cos θ + i sin θ) = reiθ  

Where r = |z| = √(a² + b²) and θ = arg(z) 

Rectangular (a + bi) Polar [r, θ] Exponential (reiθ) 

1 [1, 0] 1ei0 

i [1, π/2] 1eiπ/2 

-1 [1, π] 1eiπ 

-i [1, 3π/2] 1ei3π/2 

1 + i [√2, π/4] √2eiπ/4 

√3 + i [2, π/6] 2eiπ/6 

Operations 

• Multiplication: z₁z₂ = r₁r₂ei(θ₁+θ₂) 

• Division: z₁/z₂ = (r₁/r₂)ei(θ₁-θ₂) 

• Powers: zⁿ = rⁿeinθ 

Key Identities 

• eiπ + 1 = 0 

• sin θ = (eiθ - e-iθ) / 2i 

• cos θ = (eiθ + e-iθ) / 2 


