Activity 2:  The Fundamental Counting Principle








1.	Let A be the set of cards with circles, and G the set of white cards numbered 3.  





	a.	By completing the tree below, exhibit the possible ways in which each element of  A  might be paired with an element of  G.  (Use  C 1  to identify the card bearing a circle and the number 1, for example.)





								Root


����





	Elements of A:		C 1		C 2		C 3		C 4


��











	Elements of G:     C 3     Sq 3








	b.	Referring to the tree above, list all possible ordered pairs in which the first coordinate belongs to  A  and the second coordinate belongs to  G.





			(C 1, C 3) ,  (C 1, Sq 3) ,























	c.	The set of ordered pairs in (b) is called the Cartesian product of  A  and  G  and is denoted  A ( G.  What is  n(A ( G) ?














	d.	Describe the relationship between  n(A ( G)  and the numbers  n(A)  and  n(G).  What is the connection between this relationship and the tree diagram in (a)?























	e.	Let  B  be the set of all green cards and  E  the set of all white cards.  Use the relationship that you described in (d) to find  n(B ( E).




















2.	Let J be the set of green cards numbered 3, H the set of white cards numbered 1, and I the set of cards with triangles numbered either 3 or 4.





	a.	Draw a tree diagram as in the previous problem (1a) to exhibit the possible ways in which ordered triples might be formed by selecting first an element from  J, second an element from H, and third an element from I.  





�							Root


�





	Elements of J:		     T 3						   St 3


��











	Elements of H:      C 1     	   Sq 1


��











	Elements of I: 	T 3     T 4








	b.	Referring to the tree above, list all possible ordered triples in which the first coordinate is from J, the second is from H, and the third is from I.





		(T3,C1,T3), (T3,C1,T4), 

















	c.	Describe the relationship you see between  n(J ( H ( I)  and the numbers  n(J), n(H),  and  n(I).  What is the connection between this relationship and the tree diagram in (a)?














3.	On the basis of your observations in  problems 1  and  2, complete the following:





	Fundamental Counting Principle:  If one task can be done in  m  ways and a second task can be done in  n  ways, then the two tasks can be done in sequence in  ____________ ways.  This may be extended to a sequence of  n  tasks:  if there are  a1  choices for a first task,  a2  choices for a second task, . . . , and  an  choices for an  nth  task, then the sequence of all  n  tasks can be selected or completed in  _________________________  different ways.
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