
Math Trivia

Cylindrical coordinates
x = ρ cos φ y = ρ sin φ

d`2 = dρ2 + ρ2dφ2 + dz2, d3v = ρ dρ dφ dz

�̂ = cos φ x̂+ sin φ ŷ, �̂ = � sin φ x̂+ cos φ ŷ
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Spherical coordinates

x = r sin θ cos φ y = r sin θ sin φ z = r cos θ

d`2 = dr2 + r2dθ2 + r2 sin2θ dφ2, d3v = r2 dr sin θ dθ dφ

r̂ = sin θ cos φ x̂+ sin θ sin φ ŷ + cos θ ẑ

�̂ = cos θ cos φ x̂+ cos θ sin φ ŷ � sin θ ẑ
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Gamma function
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Beta function
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Kronecker delta

δij = x̂i � x̂j =

�
1 i = j
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δij = δji δijxj = xi (implicit summation)

Levi-Civita (permutation) tensor

εijk =

(
+1 ijk = 123, 231, 312
�1 ijk = 132, 213, 321

0 otherwise
εijk = �εjik (all pairs)

εijk = x̂i � (x̂j � x̂k) δijεijk = 0 εijkεkmn = δimδjn � δinδjm


