
Basic Counting Principle 
 

Permutations 
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Combinations 
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Probability 
 

Classical probability 
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Empirical probability 
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Addition Rule 

 

If A and B are mutually exclusive 

events in S: 
)()()( BPAPBAP   

If A and B are not mutually exclusive 

events in S: 
)()()()( BAPBPAPBAP    

 

Multiplication Rule 

 

If A and B are independent events in S: 
)()()( BPAPBAP   

If A and B are dependent events in S: 
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Conditional Probability 
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The law of total probability 

Let A1, A2, …,An be a partition of S. 

Let D be an event defined on S , then : 
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Baye’s Theorem 

Let A1, A2, …,An be a partition of S. 

Let D be an event defined on S , then : 
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Discrete random variable 
 

Expected value 
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Variance 
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Cumulative distribution function 

   xXPxFx 

 )F(x)F(x)f(x iii 1

 

f(b).F(a)F(b)b)XP(a

f(b)f(a)F(a)F(b)b)XP(a

f(a)F(a)F(b)b)XP(a

F(a)F(b)b)XP(a









 
 

 

 

Probability generating function 

 f(x)xt)xE(tG(t)
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Moment generating function 
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Discrete Probability Distributions 
 

Bernoulli Distribution(p) 
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Binomial Distribution (n, p)  
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Poisson Distribution (  )
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Geometric Distribution ( p ) 
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Negative Binomial Distribution (k, p) 
         

k

teq

tep
M(t)

k

tq

tp
G(t)

kq/pV(X)k/p,E(X)...,,kk,x

,...,k,qp
k

x
(x)f kxk

X












































 

1

1

1

21
1

1

2

Hyper geometric Distribution ( n,k,N)  
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Continuous random variable 
   Expected value 

dxf(x)xμE(X)
X

  

   Variance 
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Standard deviation 

Var(X).σ   
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Cumulative Function 
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Continuous Distributions 

 
Uniform Distribution 
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Gamma Distribution 
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Exponential Distribution 
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Beta Distribution 
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Normal Distribution 
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Standard Normal Distribution 
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Empirical Normal Rule 

 

68% of data lies between(µ-σ,µ+σ) 

95% of data lies between(µ-2σ,µ+2σ) 

99.7% of data lies between(µ-3σ,µ+3σ) 
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