Some Formulae

# 1. Trig. formula:
sin(a + b) = sina cosb &+ cos asin b.
cos(a £ b) = cosacosb F sinasinb.

# 2. Laplacian in 3-d: A:V2:V~V:88—;+aa—;+g—;.
# 3. Divergence in 3-d: divE =V - F = % + BB—I;Q + %.
# 4. Laplacian in the cylindrical coordinates: With © = rcos#, y = rsinf,

and z = z, we have
~ror\ or r2 00% = 0z?

# 5. Laplacian in the spherical coordinates: With x = psin¢gcost, y =
psin¢sinf, and z = pcos ¢, we have
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# 6. Divergence Theorem:
///divﬁdV:// F-7ds,
Q i)
where divE = V - F.

# 7. Fourier Series: Given f on [—L, L], we have
- T ~— . nww
x) ~ ag —i—;ancosT —|—;bnsmT,
L
where ag = 5= [, f(z)dx
/ f(x) cos —dz and b, = / f(z)sin —dx

# 8. Example of a boundary value problem on [—L, L]:

dg(j;(;) _ —/\F(x)
F(-L) = F(L) (1)

Then, the eigenvalues A\ are given by A = (

tions are cos "zx and sin "zx



