3.1 Basic Concepts of Probability

Definitions:  A probability experiment is an action through which specific results (counts, measurements, etc.) are obtained.  The result of a single trial in a probability experiment is an outcome.  The set of all possible outcomes is the sample space.  An event consists of one or more outcomes and is a subset of the sample space.

Example:

Experiment: roll a 6-sided die

Sample Space {1, 2, 3, 4, 5, 6}

Event: roll an even number

Outcome: roll a 2

Sample Space of rolling two 6-sided dice:

{ (1, 1), (1, 2), (1, 3), (1, 4), (1, 5), (1, 6),
   (2, 1), (2, 2), (2, 3), (2, 4), (2, 5), (2, 6), 
   (3, 1), (3, 2), (3, 3), (3, 4), (3, 5), (3, 6), 

   (4, 1), (4, 2), (4, 3), (4, 4), (4, 5), (4, 6), 

   (5, 1), (5, 2), (5, 3), (5, 4), (5, 5), (5, 6), 

   (6, 1), (6, 2), (6, 3), (6, 4), (6, 5), (6,6)}
Classical (or theoretical) probability

what should happen mathematically
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Empirical (or experimental) probability

What actually happened, based on observations or experiments
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Law of Large Numbers states that as an experiment is repeated over and over, the empirical probability of an event approaches the theoretical probability of the event.
The compliment of an event E is the set of all outcomes in the sample space that are NOT included in the event E.  The compliment of event E is denoted by E’ and is read as “E prime”.

Example: Rolling a 6-sided die.  If E is rolling a 1 or 2, E’ is rolling a 3, 4, 5, or 6.

The probabilities of complimentary events add up to 1 or 100%.
A simple event is an event that consists of a single outcome.

Examples: 

Event A is rolling a 4 on a single 6-sided die.


This event is simple, since there’s only 1 way to get a 4

Event B is rolling a sum or 5 with 2 number cubes.


This event is NOT simple since there are 4 ways to get a 5 {(4, 1), (1, 4), (2, 3), (3, 2)}.

The Fundamental Counting Principle – If one event can occur in m ways and a second event can occur in n ways, the number of ways the two events can occur in sequence is 

m * n.  This rule can be extended to any number of events occurring in sequence.

Example: rolling two dice.  The first die can land 6 different ways and the second die can land 6 different ways. So, there are 6 * 6 = 36 possibilities when you roll two dice.

If you roll a die and flip a coin, the die can land 6 ways and the coin can land 2 ways, so there are 6 *2 = 12 possibilities.
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