
Probability Review 

Disjoint or Mutually Exclusive Events do not have 

any outcomes in common.  For example, if A is odd 

numbers on a six-sided dice and B is even numbers 

on a six-sided dice, then if we roll a die we can not 

have both event A and event B occur at the same 

time  P(A and B) = 0 (no intersection in Venn).  So 

the addition rule for disjoint events gives us  

                 P(A or B) = P(A) + P(B)  

Probability Rules for a Probabilistic Model: 

1) Sum of all P(Events) = 1 

2) All probabilities must be  0 ≤ P(Events) ≤ 1 

3) P(Event) + P(Event’s Compliment) = 1 

4) P(certainty) = 1  and   P(impossibility) = 0 

 
                       number of ways E can occur  
Theoretical Method of Probability:            P(E) =  --------------------------------------------  
            total possible ways 
 
     observations of F 
Empirical Method of Probability:            P(F) = ------------------------------------------ 

     total observations  

A B 

If events are not mutually exclusive or are not 

disjoint, then they have to have some part in 

common. As an example C is numbers < 5 on our 

six-sided die and D is numbers > 2.  This common 

part would be double counted in the addition rule 

above; so the general addition rule takes this in 

account: 

              P(C or D) = P(C) + P(D) – P(C and D) 

C D 

2, 4, 6 1, 3, 5 

3, 4 

1, 2 5, 6 

P(A) = 3/6 = 0.5  and P(B) = 3/6 = 0.5   

   so 

P(A or B) = P(A) + P(B) = 0.5 + 0.5 = 1 (not very common, but A and B are compliments!) 

P(C) = 4/6 = 0.67 ,  P(D) = 4/6 = 0.67  and P(C and D) = 2/6 = 0.33 

   so 

P(C or D) = P(C) + P(D)  - P(C and D) = 0.67 + 0.67 – 0.33 = 1 

               (note:  if we don’t remove the double counting then P(C or D) > 1!) 

 

Computing of At-Least Probabilities: 

 

P( at least one) = 1 – P(compliment of at least one) = 1 – P(none) 

At least one:  x ≥ 1  so the complement is x = 0! 

 

Multiplication Rule of Counting:  p•q•r• ….  For p choices of item 1, q choices of item 2,  

r choices of item 3 and so on. 



Probability Review 

Two events are independent if the probability of them occurring is unaffected by the other 

occurring.  Simplest example would be rolling two consecutive sixes on a die.  The 

probability of rolling the second six is not dependent on rolling the first six.  The 

multiplication rule for independent events is given by: 
 

          P(E and F) = P(E) • P(F) (if E and F are independent!) 

 

          P(rolling 2 consecutive sixes) = P(rolling 6) • P(rolling 6) = 1/6 • 1/6 = 1/36 = 0.0278 
 

Two events are dependent if the probability of them occurring is affected by the other 

occurring.  For example, if I drew from a deck of cards an Ace, then probability drawing 

another Ace from the deck (without replacing the first card) would be affected by drawing 

the first Ace. 
                                                                                     P(E and F) 
This leads to conditional probabilities:  P(F|E) = ----------------------- 
                                                                                        P(E) 
  
 P(drawing the first Ace) = 4/52 = 0.077 
          
 
 P(drawing a second Ace| first Ace) = 3/51 = 0.059 
 

The probability of F occurring , given the occurrence of event E is P(F|E).  Rearranging this 

equation gives us the general multiplication rule (for any events, independent or not): 
 

          P(E and F) = P(E) • P(F|E) 
 

The probability of E and F occurring is P(E) occurring times P(F|E) (probability of F 

occurring given that E has occurred. 

 

Permutations:  order is important!                 Combinations:  order is not important 

 

n! means (n) • (n-1) • (n-2) • (n-3) • … • 2 • 1   (read n factorial) 

 

Calculator can calculate factorials, permutations and combinations using math key and 

PRB option.   Calculator also figures out binomials:  2nd Vars, 0:pdf (x=), A:cdf (x< ) 

 

Binomial Probability Distribution:  An experiment is a binomial experiment provided: 

The experiment is performed a fixed number of times.  (Each repetition is called a trial) 

The trials are independent 

For each trial there are two mutually exclusive (disjoint) outcomes:  success or failure 

The probability of success is the same for each trial of the experiment 

 

The probability of obtaining x successes in n independent trials of a binomial experiment, 

where the probability of success is p, is given by: 

  

 P(x) = nCx p
x (1 – p)n-x,           x = 0, 1, 2, 3, …, n 

 

nCx is also called a binomial coefficient and is defined by 

 

 combination of n items taken x at a time   or 

  

n                 n! 
        =  -------------- 
k            k! (n – k)! 


