
Some Formulae

# 1. Trig. formula:
sin(a ± b) = sin a cos b ± cos a sin b.
cos(a ± b) = cos a cos b ∓ sin a sin b.

# 2. Laplacian in 3-d: ∆ = ∇2 = ∇ · ∇ = ∂2
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# 4. Laplacian in the cylindrical coordinates: With x = r cos θ, y = r sin θ,
and z = z, we have
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# 5. Laplacian in the spherical coordinates: With x = ρ sin φ cos θ, y =
ρ sin φ sin θ, and z = ρ cos φ, we have
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# 6. Divergence Theorem:
∫∫∫

Ω
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~F · n̂dS,

where div~F = ∇ · ~F .

# 7. Fourier Series: Given f on [−L,L], we have
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where a0 = 1
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# 8. Example of a boundary value problem on [−L,L]:






d2F (x)
dx2 = −λF (x)

F (−L) = F (L)
dF
dx

(−L) = dF
dx

(L).

(1)

Then, the eigenvalues λ are given by λ =
(

nπ
L

)2
, and the corresponding eigenfunc-

tions are cos nπx
L

and sin nπx
L

.


