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3.1 History of Probability
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• Understand the types of problems that 
motivated the invention of probability theory

• Become familiar with dice, cards, and roulette

Objectives
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Probabilities Were Guilty by Association

Originally, probabilities were used only by gamblers who 
were trying to win more often. Because of this, probability 
theory was thought to be frivolous, or even immoral. The 
most important early works on probabilities were all about
gambling:
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Probabilities Were Guilty by Association

Originally, probabilities were used only by gamblers who 
were trying to win more often. Because of this, probability 
theory was thought to be frivolous, or even immoral. The 
most important early works on probabilities were all about
gambling:

•In 1545, the Italian physician and mathematician Gerolamo 
Cardano was perpetually short of money. He made money to 
pay his debts by gambling, and he used probabilities to help 
him win more often. His Book on Games of Chance was the 
first book on probabilities and gambling. It also contained a 
section of effective cheating methods.
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Probabilities Were Guilty by Association

• About a hundred years later, in 1654, the French 
essayist, self-declared nobleman (he gave himself the 
title “the Chevalier de Mere”), mathematician, and 
gambler Antoine Gombaud couldn’t figure out why he 
typically made money with one dice bet but lost money 
with another similar bet. He asked his friend Blaise 
Pascal, a leading mathematician of the time, about the 
two dice bets. Pascal wrote a letter about this to another 
important mathematician, Pierre de Fermat. In answering 
the Chevalier’s question, the two initiated probability 
theory.
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Probabilities Became Acceptable
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Probabilities Became Acceptable

Probability theory didn’t become a respectable subject of 
study until it was applied to areas other than gambling:

•Shortly after Pascal’s and Fermat’s work, John Graunt 
published his Natural and Political Observations Made upon 
the Bills of Mortality. The bills of mortality were records of 
deaths in England. They originated in London when the 
plague was decimating the city. Graunt used probabilities to 
analyze these death records. 
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Probabilities Became Acceptable

His book was the first important use of probabilities for a
purpose other than gambling. English firms were selling the 
first life insurance policies, and they used Graunt’s work to 
set fees that were appropriate to the risks involved but still 
allowed the companies to make a profit.
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Probabilities Became Acceptable

His book was the first important use of probabilities for a
purpose other than gambling. English firms were selling the 
first life insurance policies, and they used Graunt’s work to 
set fees that were appropriate to the risks involved but still 
allowed the companies to make a profit.

•In 1713, the prominent mathematician Jacob Bernoulli 
published The Art of Conjecture (or guessing), in which he 
developed the mathematical theory of probability. While he 
focused on gambling, he also discussed the applications of
probability theory to government, economics, law, and
genetics.
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Probabilities Became Acceptable

• In the 1860s, Gregor Mendel, an Austrian monk, 
experimented with pea plants in the abbey garden. His 
experiments and theories allowed for randomness in the 
passing on of traits from parent to child, and he used 
probabilities to analyze the effect of that randomness. In 
combining biology and mathematics, Mendel founded the 
science of genetics.
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Probabilities Became Acceptable

In this chapter, we will see how probabilities are used in 
genetics. We’ll discuss what hair color child might have, 
and how he or she could inherit a disease even though 
your family members are all disease free.
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 Roulette
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Roulette

Roulette is the oldest casino game still being played. Its 
origins are unknown, but one prominent theory has it that 
Blaise Pascal accidentally invented it when he was 
attempting to invent a perpetual motion machine. It was first 
introduced in Paris, and it quickly became popular.
When the Monte Carlo casino opened in 1863, roulette was 
its most popular game.
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Roulette

Roulette is the oldest casino game still being played. Its 
origins are unknown, but one prominent theory has it that 
Blaise Pascal accidentally invented it when he was 
attempting to invent a perpetual motion machine. It was first 
introduced in Paris, and it quickly became popular.
When the Monte Carlo casino opened in 1863, roulette was 
its most popular game.

Roulette’s popularity is due to two factors. Its rules are 
simple, and you can play with confidence after watching the 
action for a few minutes. Also, you don’t play against 
another person who could cheat you or outplay you; you 
seem to play against a wheel that can’t cheat. 
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Roulette

In actuality, you play against a casino, and the odds are set 
so that the casino will make money and the player will lose 
money, on the average.
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Roulette

The American roulette wheel has thirty-eight numbered 
compartments around its circumference. Thirty-six of these 
compartments are numbered from 1 to 36 and are colored 
red or black.

Image from: https://www.casinonewsdaily.com/roulette-guide/roulette-wheels

https://www.casinonewsdaily.com/roulette-guide/roulette-wheels
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Roulette

The remaining two are numbered 0 and 00 and are colored 
green. Players place their bets by putting their chips on an 
appropriate spot on the roulette table (see Figure 3.1). 

Figure 3.1

The roulette table and house odds for the various roulette bets.
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Roulette

The dealer spins the wheel and then drops a ball onto the 
spinning wheel. The ball eventually comes to rest in one of 
the compartments, and that compartment’s number is the 
winning number.

For example, if a player wanted to bet $10 that the ball 
lands in compartment number 7, she would place $10 worth 
of chips on the number 7 on the roulette table. 

This is a single-number bet, so house odds are 35 to 1 (see 
Figure 3.1 for house odds). This means that if the player 
wins, she keeps her $10 and wins $10  35 = $350, and if 
she loses, she loses her $10.
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Roulette

Similarly, if a player wanted to bet $5 that the ball lands 
either on 13 or 14, he would place $5 worth of chips on the 
line separating numbers 13 and 14 on the roulette table. 
This is a two-number bet, so house odds are 17 to 1. 

This means that if the player wins, he keeps his $5 and 
wins $5  17 = $85, and if he loses, he loses his $5.
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 Dice and Craps
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Dice and Craps

Dice have been used since the beginning of time for both 
gambling and divination purposes. The oldest known dice 
are 5,000 years old; they were found in an excavation in 
Iran. Dice are mentioned in some ancient Hindu books. 
They’re also mentioned in the Bible, and dice games were 
common during King David’s reign.

The Roman emperor Claudius I wrote a book entitled How
to Win at Dice. During the Middle Ages, dice games were a 
favorite pastime of the Knights and ladies.
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Dice and Craps

Dice are sometimes called bones, because the earliest dice
were made from a particular animal foot bone that is 
shaped somewhat like a cube. 

A modern die (singular of the word dice) is a cube, and 
each side has either one, two, three, four, five, or six dots
on it.
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 Cards
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Cards

Cards were invented in the ninth century in China. During 
the Crusades, Arabs endured lengthy sieges by playing 
card games. Their European foes acquired the cards and 
introduced them to their homelands.

At that point, the suits were swords, clubs, cups, and coins. 
Each suit represented a class of medieval society: Swords 
represented the nobility; clubs, the peasants; cups, the 
church; and coins, the merchants. 

These suits are still used in southern Europe.

pictures are from: https://en.wikipedia.org/wiki/Spanish-suited_playing_cards

https://en.wikipedia.org/wiki/Spanish-suited_playing_cards
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Cards

The suits used in America are derived from these earlier 
suits. The sword symbol changed from a sword to the sharp 
tip of a spear. We now call this suit spades because the 
Spanish word for spear is espada.

The club symbol changed from a wooden club formed from 
a tree branch to the club that Hercules used, which was 
made from a tree trunk with three large roots.

The symbol now looks like a three-leafed clover, but it’s still 
called a club.

Clubs picture: https://en.wikipedia.org/wiki/File:Card_club.svg

https://en.wikipedia.org/wiki/File:Card_club.svg
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Cards

The cup symbol changed from a cup like that used in 
communion to a heart, which somewhat resembles a cup, 
and the coin symbol changed to a building tile, now called a
diamond because of its shape.

Not everyone uses the same suits 

that Americans use. 

For example, the German-Swiss use 

roses, bells, acorns, and shields!

https://games4geeks.com/a-brief-history-of-playing-cards/

https://games4geeks.com/a-brief-history-of-playing-cards/
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Cards

The pictures on the cards were portraits of actual people. In 
fourteenth century Europe, the kings were Charlemagne 
(hearts), the biblical David (spades), Julius Caesar 
(diamonds), and Alexander the Great (clubs); the queens 
included Helen of Troy (hearts), Pallas Athena (spades), 
and the biblical Rachel (diamonds).

Others honored as “queen for a day” included Joan of Arc, 
Elizabeth I, and Elizabeth of York, wife of Henry VII. Jacks 
were usually famous warriors, including Sir Lancelot (clubs) 
and Roland, Charlemagne’s nephew (diamonds).
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Cards

A modern deck of cards contains fifty-two cards (13 in each 
of four suits). The four suits are hearts, diamonds, clubs, 
and spades (                 ). Hearts and diamonds are red, 
and clubs and spades are black. 

Each suit consists of cards labeled 2 through 10, followed
by jack, queen, king, and ace. 

Face cards are the jack,
queen, and king; 

and picture cards are the jack, 

queen, king, and ace.
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