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Minitest 4



Probability Theory



Independence of random variables
Probability Theory

• independent (random variables) 

•  are independent if for all  the events 

 are independent. 

X1 , . . . , Xn x1 ∈ XX1
, , , xn ∈ WXn

X1 = x1, X2 = x2 , . . . , Xn = xn

Pr[X1 = x1, …, Xn = xn]

=fX1,…,Xn(x1,x2,…,xn)

= Pr[X1 = x1]

=fX1
(x1)

⋯Pr[Xn = xn]

=fXn(xn)



Independence of random variables
Probability Theory

•  are independent random variables,  arbitrary :   

•

X1 , . . . , Xn S1 , . . . , Sn ⊆ ℝ

Pr[X1 ∈ S1, …, Xn ∈ Sn] = Pr[X1 ∈ S1]⋯ Pr[Xn ∈ Sn] .

•  are independent random variables ,  are real-valued 

functions (  for  ) :  

•  are independent random variables

X1 , . . . , Xn f1 , . . . , fn
fi : ℝ → ℝ i = 1 , . . . , n

f1(X1), …, fn(Xn)



Independence of random variables
Probability Theory

•  and  are two independent random variables,  X Y Z := X + Y

Poisson(λ1) + Poisson(λ2) = Poisson(λ1 + λ2)

fZ(z) = ∑
x∈WX

fX(x) ⋅ fY(z − x) .

Bin(n, p) + Bin(m, p) = Bin(n + m, p)



Wald’s Identity 
Probability Theory

•  and  are two independent random variables,  N X WN ⊆ ℕ

Z :=
N

∑
i=1

Xi

𝔼[Z] = 𝔼[N] ⋅ 𝔼[X]

where  are independent copies of X1 , X2 . . . X



Example



Inequalities
Probability Theory

get used to using it !



Let’s take a break



A Game of Skill
CodeExpert



Questions

Nil Ozer

Feedbacks , Recommendations


