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Probability

An Introduction

Historical Perspective
• A gambler's dispute in 1654 led to the creation of a 

mathematical theory of probability by two famous French 
mathematicians, Blaise Pascal and Pierre de Fermat.  

• Antoine Gombaud, the Chevalier de Méré, a French 
nobleman with an interest in gaming and gambling questions, 
called Pascal's attention to an apparent contradiction 
concerning a popular dice game.

• This problem and others posed by de Méré led to an 
exchange of letters between Pascal and Fermat in which the 
fundamental principles of probability theory were formulated 
for the first time. 

Source:  Calculus, Volume II by Tom M. Apostol 
(2nd edition, John Wiley & Sons, 1969 )
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Historical Perspective

• So probability began as a way to analyze 
games of chance.  

• During the 18th century, the focus of 
probability theory moved from games to the 
sciences.

• Probability is now applied in such fields as 
stock market investment, life insurance 
costs and sports of all kinds. 

Informal Definitions of Probability

• A measure or estimation of the likelihood of 
occurrence of an event. Source: Wikipedia 

• A measure or estimate of the degree of confidence 
one may have in the occurrence of an event. 
Source: World English Dictionary

• A number expressing the likelihood that a specific 
event will occur. Source: freedictionary.com

• The chance that something will happen. Source: 
Merriam-Webster Dictionary
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Formal Definitions of Probability

Formal Definitions of Probability

Probability of an event = 
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑤𝑎𝑦𝑠 𝑡ℎ𝑒 𝑒𝑣𝑒𝑛𝑡 𝑐𝑎𝑛 ℎ𝑎𝑝𝑝𝑒𝑛

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 𝑜𝑢𝑡𝑐𝑜𝑚𝑒𝑠

For example: Suppose a math class has 35 students in 
which of 12 are sophomores, 10 are juniors and 13 are 
seniors. If a student in this class is selected at random, the 
probability that the student is a junior is found as

𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒋𝒖𝒏𝒊𝒐𝒓𝒔

𝒕𝒐𝒕𝒂𝒍 𝒏𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝒔𝒕𝒖𝒅𝒆𝒏𝒕𝒔
=

𝟏𝟎

𝟑𝟓
=

𝟐

𝟕
= .286 = 28.6%

Observe that a probability can be expressed as a fraction, a 
decimal or a percent.
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Two-Way Tables and Probability

The data below represents the results from a sample 

of students at a school who were categorized by two 

variables: gender and ear piercings (yes or no).

Use the table to find the probability that a randomly 

selected student from this sample… (a) has pierced ears.

(b) is female.

(c) is a male with pierced 

ears.

(d) is a male or has 

pierced ears.

Two-Way Tables and Probability

A rental car lot has 49 American made cars and 26 Foreign 

cars. Of the American cars, 35 of them are white and of the 

foreign cars, 15 are white. A car is chosen at random.

Organize this information in the table below, then use the 

table to find the probabilities at right.
(a) American.

(b) Not white.

(c) American or white.

(d) American or foreign.

(e) Foreign or not white

Color of Car

Country White Not White Totals

American

Foreign

Totals
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Two-Way Tables and Probability

A rental car lot has 49 American made cars and 26 Foreign 

cars. Of the American cars, 35 of them are white and of the 

foreign cars, 15 are white. A car is chosen at random.

Organize this information in the table below, then use the 

table to find the probabilities at right.

Color of Car

Country White Not White Totals

American 35 14 49

Foreign 15 11 26

Totals 50 25 75

(a) American.

(b) Not white.

(c) American or white.

(d) American or foreign.

(e) Foreign or not white

Practice Time

Let’s Work!


