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Discrete distributions

Definition

(The Poisson distribution)

Let us assume:
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Discrete distributions

Definition

(The Poisson distribution)
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Discrete distributions

(Sum of Poisson)

Let X ~ Po(\) and Y ~ Po()') and X, Y are independent. Then
Z=X+YisZ~Po(A+)N)
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Discrete distributions

(Poisson process)

A sequence of time observations is said to follow a Poisson process
with rate A if the number of observations, X, in any interval length

tis X ~ Po(tA).
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Discrete distributions

Definition

(The Geometric distribution)

X ~ Geom (p)

Szymon Stoma Statistical physics



Discrete distributions

Definition

(The Geometric distribution)

E(X) :;
Var (X) = pzp
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Generating functions

Definition

(Probability generating function)

Probability generating function is defined as follows:

o0

G(s)= > sP(X=k)

keSx

where s is a continuous function and P is a distribution of X.
Note, that:

G(s)ls=1=1
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Generating functions

Definition

(1st derivative of prob. gen. fun.)

dG
e = E(0)
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Generating functions

Definition

(2st derivative of prob. gen. fun.)

d’G )
d2\51 E (X?) — E(X)
d®G  dG dG\ 2
Var (X) = g2 +E — (ds)
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Continuous distributions

Definition

(The uniform distribution)

X ~ Uni(a, b)

Flg={Bs 2=x=b
0 otherwise
0 x< a

F(x)=q45 a<x<bh
1 b < x
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Continuous distributions

Definition

(The Geometric distribution)

E(X):a—gb
Var (X) = (b 12)
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Continuous distributions

Definition

(Expotential distribution)

X ~ Exp())
— X <
F(x) = e 0<x |
0 otherwise

1—de™ 0<x

F(X):{o x <0
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Continuous distributions

Definition

(Expotential distribution)
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