
Table 1: Common distributions and densities.

Distribution Notation Density

Bernoulli Bernoulli(p) P (X = k) = pk(1− p)1−k ; k = 0, 1, 0 ≤ p ≤ 1

Binomial Binomial(n, p) P (X = k) =
(
n
k

)
pk(1− p)n−k; k = 0, 1, . . . , n, 0 ≤ p ≤ 1

Discrete Uniform DiscreteUniform(N) P (X = x) = 1
N ; x = 1, 2, . . . , N

Geometric Geometric(p) P (X = x) = (1− p)x−1p; x = 1, 2, 3 . . . , 0 ≤ p ≤ 1

Negative Binomial NegativeBinomial(r, p) P (X = x) =
(
x−1
r−1

)
(1− p)x−rpr; x = r, r + 1, r + 2, . . . , 0 ≤ p ≤ 1

Poisson Poissonλ P (X = x) = e−λ λ
x

x! ; x = 0, 1, 2, . . . , λ ≥ 0

Continuous Uniform Uniform(a, b) f(x) = 1
b−a ; a ≤ x ≤ b

Exponential Exponential(λ) f(x) = λe−λx; λ > 0, 0 ≤ x <∞

Normal Normal(µ, σ2) f(x) = 1
σ
√

2π
exp

(
−(x−µ)2/(2σ2)

)
; −∞ < µ <∞, σ > 0, −∞ < x <∞

Gamma Gamma(α, λ) f(x) = λα

Γ(α)x
α−1e−λx; α > 0, λ > 0, 0 ≤ x <∞

Beta Beta(α, β) f(x) = Γ(α+β)
Γ(α)Γ(β)x

α−1(1− x)β−1; α > 0, β > 0, 0 ≤ x ≤ 1
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