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Formulas for PDE

Fourier series on (−π, π)

u(x) =
∞∑

k=−∞

ûke
ikx, ûk =

1

2π

∫ π

−π
u(x)e−ikx dx

Parseval’s formula
1

2π

∫ π

−π
|u(x)|2 dx =

∞∑
k=−∞

|ûk|2

Sine series on (0, π)

u(x) =
∞∑
k=1

bk sin(kx), bk =
2

π

∫ π

0

u(x) sin(kx) dx

Cosine series on (0, π)

u(x) =
a0
2

+
∞∑
k=1

ak cos(kx), ak =
2

π

∫ π

0

u(x) cos(kx) dx

Fourier transform

f̂(ξ) =
1

(2π)n/2

∫
Rn

f(x)e−ix·ξ dξ

Fourier’s inversion formula

f(x) =
1

(2π)n/2

∫
Rn

f̂(ξ)eix·ξ dξ

Plancherel’s formula
‖f̂‖L2(Rn) = ‖f‖L2(Rn)

Convolution formula
û ∗ v = (2π)n/2ûv̂

Fourier transform of delta distribution

δ̂ =
1

(2π)n/2

Please, turn over!



Gauss-Green Theorem (or Divergence Theorem)∫
U

divu dx =

∫
∂U

u · ν dS

Green’s formulas

(i)

∫
U

∆u dx =

∫
∂U

∂u

∂ν
dS

(ii)

∫
U

Du ·Dv dx = −
∫
U

u∆v dx+

∫
∂U

∂v

∂ν
u dS

(iii)

∫
U

(u∆v − v∆u) dx =

∫
∂U

(
u
∂v

∂ν
− v∂u

∂ν

)
dS

Fundamental solution for −∆

Φ(x) =

{
− 1

2π
log |x|, n = 2,
1

n(n−2)α(n)
1

|x|n−2 , n ≥ 3

Poisson kernel for Rn
+

K(x, y) =
2xn
nα(n)

1

|x− y|n

Poisson kernel for the ball B(0, r)

K(x, y) =
r2 − |x|2

nα(n)r

1

|x− y|n

Fundamental solution for the heat operator

Φ(x, t) =

{
1

(4πt)n/2 e
− |x|

2

4t , t > 0,

0, t < 0

Rankine-Hugoniot condition
[[F (u)]] = σ[[u]]


