A Discrete Probability Distribution: The Binomial
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Review of Prerequisites:








	1.	A function is a correspondence between the elements of two sets that assigns to each element of the first set a unique element of the second set.  The first set, the set of input values, is called the domain of the function.  The second set, the set of output values, is called the range of the function.








	2.	A random variable is a function for which the domain is a sample space and the range is a subset of the real numbers (i.e., it is a function that assigns each element of a sample space to a unique real number).





		Example:	For the probability experiment of tossing two coins, a sample space of equally likely outcomes may be represented by





						S = {(H,H),(H,T),(T,H),(T,T)}.  





				If  x  matches each ordered pair in S to the number of heads observed,  x  is a random variable.  For example,  x  assigns (H,H)  to  2,  and  (H,T)  to  1.  In conversation, one might refer to  x  as "the number of heads obtained in tossing two coins."








	3.	A discrete random variable is a random variable for which the range can be counted (i.e., placed into a one-to-one correspondence with a subset of the counting numbers).





		Example:	The random variable described in (2) is an example of a discrete random variable.  Its range of values is the set {0,1,2}.








	4.	A continuous random variable is a random variable that may assume any value along an interval of the number line.





		Example:	The random variable representing the height of the ocean's tide at a given location is a continuous random variable.  Another example would be the random variable representing the length of a rocket flight.





�
	5.	A probability distribution for a random variable is a function that assigns each value of the random variable to its probability.





		Example:	The probability distribution for the random variable  x  defined in (2) for the sample space  S = {(H,H),(H,T),(T,H),(T,T)} may be described by the following table:
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�
Corresponding sample points


�
Probability of  x,  p(x)


�
�
0


�
(T,T)


�
p(x) = 1/4


�
�
1


�
(H,T),(T,H)


�
p(x) = 1/2


�
�
2


�
(H,H)


�
p(x) = 1/4


�
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Objectives:








	1.	To initiate thought about continuous and discrete distributions.





	2.	To gain facility with concepts involved in calculating with probabilities.  Specifically, those concepts of union, complement, and independence.





	3.	To explore the binomial probability distribution and some of its applications.





	4.	To demonstrate one of the primary advantages of using technology in the classroom.











Materials:








	1.	Ruler or straight edge


	


	2.	TI82 Calculator or X(Plore)
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