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Independent Trials Chapter1: 

)U(A∩BUC)=(A∩(BA

)∩B 
(𝑨UB)𝒄 = 𝑨𝒄 ∩ 𝑩𝒄 

 P(A1

..)=P(A1)+P(A2)..UA2 
P(A-B)=P(A)-

∩B)P(A 

  

  

  

  

Disjoint: P[AB]=0  
 

 
P[A]  -]=1𝑨𝒄P[ 

partition  اذا عملت اتحاد:

  disjointويكونو Sواعطوني
𝑩𝒄∩B=A-A 

Bayes' Rule:

  

 

PMF Chapter3:Discrete 

  

 

Bernoulli(p): 

E[X]= P 

 

Geometric(p): 

E[X]= 1/P 

 
Binomial(n,p): 

E[X]= nP 

 

Pascal(k,p): 

E[X]= k/P 

 

Uniform Random 

Variables(k,L) E[X]= (k+L)/2 

 

CDF:

 

  
 

 

 

α=λtPoisson :   

E[X]= α   

 
 

 

 
Chapter2 

 

MultinomialCoefficie

nt: 

 
Binomial Formula: 

 
Independent Trials: 

 

 

 
  X 

 Y قوانينه  تحتالي 

  px 

  Ey 

 

 



 
 For independent random variables X and Y 

(a) E[g(X)h(Y)] = E[g(X)] E[h(Y)], 

 (b) rx,y = E[XY] = E[X] E[Y], 

 (c) Cov[X, Y] = 𝜌 X,Y = 0,  

(d) Var[X+Y] = Var[X] + Var[Y] 

Ch 05, 09, 13:. 

 𝐶𝑜𝑣[𝑥, 𝑥] = 𝑉𝑎𝑟(𝑥),   𝐶𝑜𝑣(𝑎𝑥, 𝑦) = 𝑎𝐶𝑜𝑣(𝑥, 𝑦),   

𝐶𝑜𝑣(𝑥 + 𝑐𝑜𝑛𝑠, 𝑦) = 𝐶𝑜𝑣(𝑥, 𝑦),  

𝐶𝑜𝑣(𝑋 + 𝑌, 𝑍) = 𝐶𝑜𝑣(𝑋, 𝑍) + 𝐶𝑜𝑣(𝑌, 𝑍) 

 −1 ≤ 𝜌 ≤ 1, 𝜌(𝑎𝑋 + 𝑏, 𝑐𝑌 + 𝑑) = 𝜌(𝑋, 𝑌), 

𝜌𝑋,𝑌 = 1,if 𝑋 = 𝑎𝑋 + 𝑐,and a>0, and -1 if a<0 

 Correlation: 𝑅𝑥(𝑡1, 𝑡2) = 𝐸[𝑋(𝑡1)𝑋(𝑡2)],  

 Covariance: 𝐶𝑜𝑣(𝑡1, 𝑡2) =  𝐶𝑜𝑣(𝑋(𝑡1), 𝑋(𝑡2)) =
𝑅𝑥(𝑡1, 𝑡2) − 𝜇𝑋(𝑡1)𝜇𝑋(𝑡2) 

 

 

 

 

 

 

 
Chapter 5:joint 

 
PMF(X,Y) 

 

 

Marginal PMF 

discrete 

 

CDF  

 

  

 

Marginal PDFs: 
continuous 

 

 

Independent 

CDF,PDF 

 

 
Covariance :Cov(X,Y) 

X,Y inde. Cov(x,y)=0 

 

Correlation 

Coefficient:  

 
Exponential(λ): Uniform Distribution:(a,b) 

 

 

 

 

 

  

Ch 03: 

 Binomial trial: we have n trials and want to know the 

probability of k successes 𝑝(𝑘) =  (𝑛
𝑘

)𝑃𝑘(1 − 𝑃)𝑘 

 Geometric: # of trials until getting the first success 

 Pascal random variable: the probability of # k trials until 

getting m successes. 𝑝(𝑘) =  ( 𝑘−1
𝑚−1

)𝑃𝑚(1 − 𝑃)𝑘−𝑚 

 Poisson: 𝑝(𝑘) =  
𝑒−𝛼𝛼𝑘

𝑘!
, 𝛼 =  𝜆𝑇 ( بتتغير حسب الفترة

 .T: time in the question, 𝜆: the average ,(المطلوبة

 The nth moment is 𝐸[(𝑋)𝑛], the nth central moment is 

𝐸[(𝑋 − 𝜇𝑥)𝑛] 

  

  

 
Chapter4 :Continuous 

CDF: 

 

Pdf:

 

  

  

  
 

 

 

Erlang(n, λ): 

  

 
Gaussian  

  

 
CDF Gaussian: 

  

 

Complementary CDF: 
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