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Uniform Distribution
Definition

X ∼ Unif(a, b) if the outcome of X is arbitrary that lies in [a, b], i.e.:

fX (x) =

{
1

b−a , x ∈ [a, b]

0, otherwise
FX (x) =


0, x < a
x−a
b−a , x ∈ [a, b]

1, x > b

Mean & Variance

E(X ) =

∫ b

a
x

1

b − a
dx =

a+ b

2

var(X ) =
(b − a)2

12

Moment Generating Function

MX (t) = E(etX ) =
etb − eta

t(b − a)
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Exponential Distribution
Definition

X ∼ Exp(λ) if the distance between events is in a Poisson point process,
i.e.:

fX (x) =

{
λeλx , x ≥ 0

0, otherwise
FX (x) =

{
0, x < 0

1− e−λx , x ≥ 0

Mean & Variance

E(X ) =

∫ ∞

0
xλeλxdx =

1

λ

var(X ) =
1

λ2

Moment Generating Function

MX (t) = E(etX ) =
λ

λ− t
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Normal Distribution

Definition

X ∼ N(µ, σ2) if:

fX (x) =
1√
2πσ

exp

{
(x − µ)2

2σ2

}

Mean & Variance

E(X ) =

∫ ∞

−∞
x

1√
2πσ

exp

{
(x − µ)2

2σ2

}
dx = µ

var(X ) = σ2
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