
 𝐹𝑥(2) = 𝑃(𝑋 ≤ 2) 

 Cumulant generating function = 𝜓𝑥(𝑡) = 𝑙𝑛𝑀𝑥(𝑡) 

 E(h(x)) = ∫ ℎ(𝑥)𝑓𝑥(𝑥)𝑑𝑥
∞

−∞
 

 E(X) = ∑ 𝑥𝑖𝑓𝑥𝑖
(𝑥)𝑑𝑥∞

𝑖=1  with discrete function 

E(X) = ∫ 𝑥𝑓𝑥(𝑥)𝑑𝑥
∞

−∞
 with continuous function 

NB. –Boundaries depend on the definition of the function. 

 Discrete distributions:  

1- Uniform: 

X~Ud(a, b),                                                                                                              a ≤ 𝑏 

p(x) = 
1

𝑛
 

E(x) = 
𝑎+𝑏

2
 

Var(x) = 
𝑛2−1

12
 

Mx(t) = 
𝑒𝑎𝑡−𝑒(𝑏+1)𝑡

𝑛(1−𝑒𝑡)
 

Ex: A die is tossed. 

2- Binomial : 

X~B(n, p), x = 0, 1, …   

p(x) = (𝑛
𝑥

)𝑝𝑥(1 − 𝑝)𝑛−𝑥 

E(x) = 𝑛𝑝 

Var(x) = 𝑛𝑝(1 − 𝑝) 

Mx(t) = (𝑝𝑒𝑡 + 1 − 𝑝)𝑛 

x: number of successes in n trials. 
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