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Three Possible Definitions of Probability 

Discrete Sample Space 

Equal likely Outcomes 
 
 

Addition and Multiplication Rules 

Another Combinatorial Symbol 
 
 

Multinomial Coefficient 
 
 
 

Set and Probability 

 



De Morgan’s Laws 
 
 
 
 
 
 
 
 
 
 

 
Mutually Exclusive 

 
 
 

Probability Set Function 
 
 
 
 
 

Properties of Probabilities 

 
 
 
 
 



Independent Event 
 
 
 
 

N Independent Event 
 
 
 
 

Independent Theorem 
 
 

Conditional Probability 
 
 
 
 
 
 

Multiplication Rule / Product Rule 
 
 
 
 

Law of Total Probability 
 
 
 
 
 
 
 
 
 

 



Bayes’ Theorem 
 
 
 
 
 

Random Variable 
 
 
 
 
 
 
 
 

Probability Function 
 
 
 
 
 

Cumulative Distribution Function / C.D.F 
 

 
 
 

Discrete Uniform 
 
 
 
 



Hypergeometric Distribution 
 
 
 
 
 
 
 
 
 
 

Acceptance Sampling and the Hypergeometric Distribution 
 
 

 
 

 
 
 
 
 
 
 
 
 
 



Binomial Distribution 
 
 
 

 
 

 
 
 
 
 
 

Connection Between Binomial , Hypergeometric Distributions 
 
 
 
 
 
 
 
 
 

Negative Binomial Distribution 
 
 
 
 
 
 

Binomial vs. Negative Binomial 
 
 
 
 
 

 



Geometric Distribution: Special Case of Negative Binomial 
 
 
 
 

Poisson Distribution: Approximating Binomial for large n, small p 
 
 
 
 
 
 
 
 
 

Approximating Binomial distribution with Poission Distribution 
 
 
 
 

Poisson Process 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



Expected Value 
 
 
 

 
 

 
 
 

Law of Expectation / Linearity 
 
 
 
 

 
Variance / Standard Deviation
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