Principles of counting
Multiplication rule
N1 X nNg X ... XNg

Multinomial formula

n!
ni!Xna!X...Xng!

Combinations

nCr = r!(T?ir)!

Permutations

n!
(n—m)!

nPr =
Probabilities formulas
P(AUB)=P(A)+ P(B)— P(ANB)

P(AUBUC)=P(A)+P(B)+P(C)—P(ANB)—P(ANC)—P(BNC)+
P(ANnBNCQC)

P(A|B) = B4
P(AN B) = P(A|B)P(B) = P(B|A)P(A)

P(A) = 3iL, P(A|B;)P(B;)

Ay _ PAIBOP(B) _ __ P(AB)P(BY)
PBIA) = =5t~ = s PaB,) r(B)

Discrete distributions
E(X)=3, 7 f(z)
E(g(X)) =351 9(2) f(z)

Var(X) = E[(X - E(X))?] = E(X?) — (B(X))



Binomial distribution
f@)= (1 -p*
E(X)=mnp

Var(X) =np(1 - p)

Poisson distribution

flw) ==
E(X) =\
Var(X) = A

Geometric distribution

fl@)=Q1-p)*'p

E(X) =

1
p

Var(X) = 1p—2p

Negative binomial distribution

P(X=a)= (1) (1 —p)*"

Var(X) = rd-p)

p2
Hypergeometric distribution
m\(N—-—m
pix - o (D)
e

Var(X) = pmnzlm-l) 4 g nm



