Probability

If an event A can happen in s ways out of total of n equally likely ways, then the probability that event A will occur is s/n

P (A) = s/n = number of ways A can occur



 number of different simple events

* Set: Any collection of objects which distinctly defined


S = {1, 2, 3, 4, 5, 6}

* Elements: Listing of items in the set


1, 2, 3, 4, 5, 6

* Event (simple event): subset of S; Outcome of event 

   which can not be broken down any further

A = {1, 2, 3}
B = {5}

*Sample Space: Procedure consists of all possible 

   simple events


Sample space = [{1, 2, 3} {5}]

Property axioms:

· 0< p(A) <  1for any events

· Event is impossible if p(A)=0

Mutually Exclusive events (Addition rule)

-Two events are mutually exclusive if they have no 

        elements in common. 

P (A or B) = P (A) + P (B) if mutually exclusive

P (A or B) = P (A) + p (B) – P (A and B) if not mutually 

                      exclusive

Independent events (Multiplication rule)

-Events A & B are independent events if the 

        occurrence of event A has no effect on the 

        probability of occurrence of event B or vice versa. 

P (A and B) = P (A)  P (B) if independent

P (          
P (A and B) = P (A)  p (B|A) if not independent 

P (B|A) means the probability of event B given that 

event A occurs

Complements: The probability of “at least one”
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 = complement of A

  Consist of all outcomes in which event A does not occur

  Event A and 
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  must be mutually exclusive

  P(A or 
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Example) 
If you make random guesses for three multiple Choice test questions, 
(each with 5 possible answers) what is the probability of 
getting at least one correct?
Example) 

What is the probability of rolling “snake eyes”(double ones) 

three time in a row with a pair of dice?

Example)

How many seven-card hands can be picked from a deck of 52 cards?

Example)

Find the probability that no two people have same birthday when 
the number of randomly selected people is 3?

Conditional probability


P(B|A)= P(A and B)

                           P (A)

If independent events then P (B|A)=P(B)

If not independent events P(B|A) is not equal to P(B)


Example) Find the probability of getting heads on the 

                  The toss of a coin, given that the first two

                  Tosses resulted in heads.

 Fundamental Counting Principle

Let E1 and E2 be two events. The first event E1 can 

Occur in m1 different ways. After E1 has occurred E2 can occur 
m2 different ways. The number of ways that two events can occur is
m1
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Example) 
Phone numbers, License plates

Example) 
In how many ways can six questions be answered?

Permutations: Ordering distinct objects; orders are very important

Case 1 : To find the number of arrangement of n different items 

with all of them to be used in different arrangements.   n!

Case 2 : For n different items with some of them to be used in 

different arrangements 
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Case 3 :If there are n items with 
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 alike 
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             alike, the number of permutation of all n item is 




[image: image10.wmf]!

!.........

!

!

2

1

k

n

n

n

n

              

Combinations: Orders are not important
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Example)

1. In how many ways can three pizza toppings be chosen from 12
available toppings?
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