
Useful Formulae

Complex Numbers

j = (−1)1/2 j2 = −1

exp(jθ) = cosθ + jsinθ

Z = a + jb  = rejθ r = (a2 + b2)1/2 tanθ = b/a

Z* = a − jb = re−jθ Re(Z) = a Im(Z) = b

Magnitude2 = | Z |2 = ZZ* = a2 + b2 Argument = θ = arctan(b/a)

cosθ = 1
2
e jθ + e− jθ[ ] sinθ = 1

2 j
e jθ − e− jθ[ ]

Expansions
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Small x (1 + x)n ≈ 1 + nx sinx ≈ x tanx ≈ x cosx ≈ 1

Small ∆x in x = xo + ∆x, f (x) ≈ f (xo)+ ∆x df
dx
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Trigonometry

sin(π/2 ± θ) = cosθ sin2θ + cos2θ = 1

sin2θ = 2 sinθ cosθ cos2θ = 1 − 2sin2θ = 2cos2θ − 1

sin(A + B) = sinAcosB + cosAsinB cos(A + B) = cosAcosB − sinAsinB

sinA + sinB = 2sin[1/2(A + B)]cos[1/2(A − B)]

cosA + cosB = 2cos[1/2(A + B)]cos[1/2(A − B)]


