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7.3 Introduction to Probability

Section Objectives:

· You shall be capable of writing the sample space for a given experiment. (EXAMPLE 1) [Problems 3 – 10]

· Given a specific experiment, you shall be capable of writing the sample space and the indicated events in set notation for that experiment. (EXAMPLE 2 and 3) [Problems 13 – 18]

· You shall be capable of computing the probability of an event for an experiment involving the toss of one fair die using the basic probability principal. (EXAMPLE 6) [Problems 19 – 24]

· You shall be capable of computing the probability of an event for an experiment involving a well-shuffled deck of 52 cards. (EXAMPLE 7) [Problems 25 – 32]

· You shall be capable of computing the probability of an event for an experiment involving selecting colored marbles from a jar of marbles. [Problems 35 – 40]

· You shall be able to define and give examples for the following mathematical terminology: 


Definitions and Terminology

· experiment (pg. 326) DEFINITION – In the study of probability, we say that any observation, or measurement, of a random phenomenon is an experiment. 

· trial (pg. 326) DEFINITION – Each repetition of an experiment is called a trial.
· outcomes (pg. 326) DEFINITION – The possible results of an experiment are called outcomes.
· sample space (pg. 326) DEFINITION – The set of all possible outcomes of an experiment is called the sample space.
· event (pg. 327) DEFINITION – Any subset of the sample space is called an event.
· simple event (pg. 328) DEFINITION – A simple event is an event that involves only one outcome.
· certain event (pg. 328) DEFINITION – A certain event is an event that involves all of the outcomes.  In other words, it is the sample space.
· impossible event (pg. 328) DEFINITION – An impossible event is an event where E = (.  In other words, an impossible event is an event that does not occur within the sample space.
· mutually exclusive events (pg. 328) DEFINITION – For a particular experiment, any two events that can not both occur at the same time are called mutually exclusive events.
Mathematical Notation or Symbols

	Symbol
	Section
	Meaning

	S
	7.3
	Set that represents the sample space.

	E, F, G
	7.3
	Sets that represent events contained in the sample space S.

	n(S)
	7.3
	Notation that tells the number of events contained in the sample space S.

	n(E)
	7.3
	Notation that tells the number of events contained in event E.

	P(E)
	7.3
	Notation that represents the probability that event E will occur.


Concepts, Facts, Theorems

For EXAMPLE 1 (a), We relate the definitions as follows:

	Experiment 
	The experiment in this case is the action of pushing the spinner and then recording the outcomes of 1, 2, or 3.

	trial
	A trial is one spin of the spinner in Figure 15.

	outcomes
	An example of an outcome is 1, or 3.

	sample space
	Since all possible outcomes are 1, 2, and 3, we place those inside the braces to form the set {1, 2, 3}

	event
	Any subset of the sample space would be an event.  All possible events are: (, {1}, {2}, {3}, {1, 2}, {1, 3}, {2, 3}, and {1, 2, 3}.

	simple event
	An example is {1} or {3}.

	certain event
	A statement that would force you to accept all possible outcomes.  For instance, “All outcomes with a value less than 4.”

	impossible event
	An example of an impossible event is the outcome of getting a 4.


	Set Operations for Events
Let event E and F be events for a sample space S.  Then


E ( F occurs when both E and F occur;


E ( F occurs when E or F or both occur;


E( occurs when E does not occur.



	Mutually Exclusive Events
Events E and F are mutually exclusive if E ( F = (.




	Basic Probability Principal

Let S be a sample space of equally likely outcomes, and let event E be a subset of S.  Then the probability that event E occurs is
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	Basic Probability Property
For any event E, it is always the case that 0 ( P(E) ( 1, where

· P(E) = 0 for an impossible event

· P(E) = 1 for a certain event
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