Some Formulae

Assume that all the functions are “nice”.
# 1. Fourier transform:
(w) = “ Fourier transform of f(z o fo f(2)e™"da.
g (z) = “inverse Fourier transform of g( ).

# 2. Inverse Fourier transform of the Gaussian:

(65 () = \/g

# 3. Fundamental solution ®,(z,t) for the heat equation u; = ku,,:
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ie. u(x,t) = (Pp(-,t) * f)(x) solves u; = kug, with u(z,0) = f().
# 4. Green’s function for Poisson’s equation:

(I)k(.T, t) =
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G(Z,Zy) = %ln\f— To| on R? G(T, 7o) = — on R?.
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# 5. Poisson formula for the disk of radius a:
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u(r, 0) = 1/ h(6o) @ 0,

27 r2 + a? — 2ar cos(0 — 6Op)
# 6. Laplacian in 3-d: A = Y2 =V -HV = 88—;2 + 68—;2 + 83—;2.
# 7. Divergence in 3-d: divF =V - F = % + %—% + %.
# 8. Laplacian in the cylindrical coordinates: With x = rcosf, y = rsinf,
and z = z, we have
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# 9. Divergence Theorem:

///divﬁdvz// F-7dsS,
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where divE = V - F.

# 10. Fourier Series: Given f on [—L, L], we have
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where ag = 57 f_LL flx)dz
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= E/L f(x) cos?dm, and bn:Z/ f(x)sinn—zxdm.
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