
Euler Γ and B functions, Riemann ζ-function and their properties:

Γ(z) =

∞∫
0

e−ttz−1dt Γ(n+ 1) = n! Γ(z + 1) = zΓ(z) Γ(z)Γ(1− z) =
π

sinπz

ζ(z) =

∞∑
k=1

1

kz
B(p, q) =

1∫
0

tp−1(1− t)q−1dt B(p, q) =
Γ(p)Γ(q)

Γ(p+ q)

In all of the inverse formulae below, if x is a point of discontinuity of f one needs to replace “f(x)” by “(f(x+) + f(x−))/2”.

Fourier series:
If f is L-periodic:

f(x) =

∞∑
k=−∞

ckei2πkx/L ck =
1

L

L∫
0

f(x)e−i2πkx/Ldx

If f is 2π-periodic:

f(x) =

∞∑
k=−∞

ckeikx ck =
1

2π

π∫
−π

f(x)e−ikxdx

f(x) =
a0
2

+

∞∑
k=1

(ak cos(kx) + bk sin(kx)) ak =
1

π

π∫
−π

f(x) cos(kx)dx bk =
1

π

π∫
−π

f(x) sin(kx)dx

Fourier transform, inverse transform, and basic properties (as defined in Arfken & Weber):

F [f ] =
1√
2π

∞∫
−∞

dxf(x)e−ikx f(x) =
1√
2π

∞∫
−∞

dkF [f ]eikx f ∗ g =

∞∫
−∞

f(x− y)g(y)dy

Fs[f ] =

√
2

π

∞∫
0

f(x) sin(kx)dx f(x) =

√
2

π

∞∫
0

Fs[f ] sin(kx)dk F [f ∗ g] =
√

2πF [f ]F [g]

Fc[f ] =

√
2

π

∞∫
0

f(x) cos(kx)dx f(x) =

√
2

π

∞∫
0

Fc[f ] cos(kx)dk F [f ′] = ikF [f ]

F [f ](k) =
1

(2π)d/2

∫
Rd

dxf(x)e−ik·x f(x) =
1

(2π)d/2

∫
Rd

dkF [f ]eik·x

Parseval formulae for Fourier series and transform:
π∫
−π

|f(x)|2dx = 2π

∞∑
k=−∞

|ck|2 = π

[
|a0|2

2
+

∞∑
k=1

(|ak|2 + |bk|2)

] ∞∫
−∞

|f(x)|2dx =

∞∫
−∞

|F [f ]|2dk

Laplace transform, inverse transform, and basic properties:

L[f ] =

∞∫
0

e−stf(t)dt f =

σ+i∞∫
σ−i∞

L[f ]est
ds

2πi
L[af + bg] = aL[f ] + bL[g]

L[−tf ] =
dL[f ]

ds
L[f ′] = sL[f ]− f(0+) L

 t∫
0

f(τ)g(t− τ)dτ

 = L[f ]L[g]

1


