
Continuous distributions

Statistical physics
lecture 6

Szymon Stoma

23-11-2009

Szymon Stoma Statistical physics



Continuous distributions

x

Definition
(The uniform distribution)

X ∼ Uni (a, b)

fX (x) =

{
1

b−a a ≤ x ≤ b
0 otherwise

FX (x) =


0 x < a
x−a
b−a a ≤ x ≤ b
1 b < x
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Continuous distributions

x

Definition
(The uniform distribution)

E (X ) =
a + b
2

Var (X ) =
(b − a)2

12
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Continuous distributions

x

Definition
(The normal distribution)

X ∼ N
(
µ, σ2)

fX (x) =
1

σ
√
2π

e−
1
2( x−µ

σ )
2

FX (x) ∼ ugly

Szymon Stoma Statistical physics



Continuous distributions

x

Definition
(The normal distribution)

E (X ) = µ

Var (X ) = σ
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Continuous distributions

x

Definition
(Central limit theorem)

If X1,X2, ...,Xn are independent realisation of an aritrary random
quantity with mean µ and variance σ2 let X̄n be the sample mean
and define Zn =

¯Xn−µ
σ/
√

n . Then the limiting distribution of Znis the
standard normal distribution: P (Zn ≤ z)→ N (0, 1) when n→∞.
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Continuous distributions

x

Definition
(Approximation of distributions)

Bino (n, p) ≈ N (npq)

rule of the thumb: 0.1 ≤ p ≤ 0.9 and n > max
[

9(1−p)
p , 9p

1−p

]
Po (λ) ≈ N (λ, λ)

rule of the thumb: λ > 20
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Continuous distributions

x

Definition
(Expotential distribution)

X ∼ Exp (λ)

f (x) =

{
λe−λx 0 ≤ x
0 otherwise

F (x) =

{
0 x < 0
1− λe−λx 0 ≤ x
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Continuous distributions

x

Definition
(Expotential distribution)

E (X ) =
1
λ

Var (X ) =
1
λ2
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