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Combination Formula

CN
n =

(
N

n

)
=

N !

n!× (N − n)!

Permutation Formula

PN
n =

N !

(N − n)!

Probability

Probability =
Number of favorable outcomes

Total number of outcomes

Probability of the Union of two Events

P (A ∪B) = P (A) + P (B)− P (A ∩B)

Conditional Probability

P (A|B) =
P (A ∩B)

P (B)

Multiplication Law

P (A ∩B) = P (A|B)× P (B)

P (A ∩B) = P (B|A)× P (A)

Independent Events

P (A|B) = P (A)

P (B|A) = P (B)

1st and 2nd moments of a continuous random variable

E(x) = µ =

∫
xf(x)dx

V ar(x) = σ2 =

∫
(x− µ)2f(x)dx

Uniform Probability Distribution

f(x) =

{
1

b−a for a ≤ x ≤ b
0 elsewhere

F (c) = Prob(x ≤ c) = c− a
b− a

E(x) = µ =
a+ b

2

V ar(x) = σ2 =
(b− a)2
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Normal Probability Distribution

f(x) =
1

σ
√
2π
e−

1
2
(x−µ
σ

)2

E(x) = µ

V ar(x) = σ2

Converting to Standard Normal Random Variable

z =
x− µ
σ

Empirical Rule


