6.7 Recursively Defined Sequences
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Learning Target
· How can you define a sequence recursively?
Success Criteria
· I can write terms of recursively defined sequences
· I can write recursive rules for sequences
· I can translate between recursive rules and explicit rules
· I can write recursive rules for special sequences
Reminder: To find the nth term of an arithmetic sequence, we use the equation _______________.
	      To find the nth term of a geometric sequence, we use the equation ________________.
	These equations are _____________ rules, which gives an as a function of the term’s        position n. 

Recursive Rule: What is it?
A rule that gives the __________ term of a ___________ and an equation that indicates how any term, an, in the sequence relates to the _____________ term.
Recursive equation for an arithmetic sequence:
an = an-1 + d  where d is ____________________ and an-1 is the _____________  ______

Recursive equation for a geometric sequence:
an = r ∙ an-1  where r is ______________________ and an-1 is the _____________  ______
I can write terms of recursively defined sequences
Example 1: Write the first five terms of each sequence.  Then graph each sequence.
a) a1 = 2, an = an-1 + 5					b) You try: a1 = 0.5, an = 2an-1
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I can write recursive rules for sequences
Example 2: Writing a Recursive Rule
Write a recursive rule for each sequence.
a) -8, -1, 6, 13, 20, …					b) 405, 135, 45, 15, 5, …


[image: ]
You try:
c) 4, 20, 100, 500, 2500, … 		         d) 




I can translate between recursive and explicit rules
Recursive to Explicit
Step 1: Determine whether the rule represents a _____________ or ____________ sequence.
Step 2: Based on the type of sequence, find a1 and either the __________________________ or ____________________________.
Step 3: Substitute the above values in to the corresponding explicit rule.

Example 3: Write an explicit rule for each recursive rule.
a) a1 = 9, an = an-1 – 4 				b)  a1 = 4.5, an = 3an-1





I can translate between recursive rules and explicit rules (cont.)
Explicit to Recursive
Step 1: Determine whether the rule represents a _____________ or ____________ sequence.
Step 2: Based on the type of sequence, find a1 by substituting 1 in for n and determine what the __________________________ or ____________________________ is.
Step 3: Substitute the above values into the corresponding recursive rule.

Example 4: Write a recursive rule for each explicit rule.
a) an = 6n – 5						b) an = 4(3)n-1




You try: Find either the recursive or explicit rule for each of the following:
a) a1 = -45, an = an-1 + 20					b) an = -2.5(4)n-1




c) an = -n + 1						d) a1 = 13, an = -3an-1







I can write recursive rules for special sequences
Not always is a sequence _______________ or _______________.  Sometimes, a sequence is created from taking the ___________ of ______________________  ___________. 




Example 5: Write a recursive rule for the sequence.  Then write the next four terms of the sequence.
a) -4, -5, -9, -14, -23, -37, ____, ____, ____, ____        b) 4, -4, 0, -4, -4, ____, ____, ____, ____

Rule: ________________					  Rule: ________________



You try: 
c) 24, 20, 4, 16, -12, ____, ____, ____, ____	     d) 3, 5, 8, 13, 21, ____, ____, ____, ____

Rule: ________________					Rule: ________________	


Partner problem: Write the first five terms of the sequence a1 = 4; an = ½an-1 + 6
 
____, ____, ____, ____, ____
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