7.4 Recursive Sequences
Part A:  Investigation
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Write out the first 6 terms in the sequence represented by the blocks above.

How is each term of this sequence related to the previous term?


tn = tn-1 + __________   and t1 = __________
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Write out the first 6 terms in the sequence represented by the blocks above.

How is each term of this sequence related to the previous term?


tn = tn-1 *  __________  and  t1 = _____________
Why do you need to also indicate what t1 is equal to when you are writing a recursive formula?

DEFINITION:  A recursive sequence is a sequence for which ________________________________

_________________________________________________________________________________________
(page 416)

In general, 
an arithmetic sequence can be defined recursively by 




t1 = a, tn = tn-1 + d, where n>1




a geometric sequence can be defined recursively by

t1 = a, tn = tn-1 · r ,  where n>1

Example 1:   Consider the sequence  8, 6, 4, 2, 0, -2, …..  Determine the recursive formula.
Step 1: State t1.




t1 = 8

Step 2:  Determine if the sequence is arithmetic or geometric.




t2 – t1 = 6 – 8 = -2




t3 – t2 = 4 – 6 = -2

Since there is a common difference it is arithmetic

Step 3:  Use the recursive formula for an arithmetic sequence.

t1 = a, tn = tn-1 + d, where n>1
t1 = 8, tn = tn-1 + (-2) , where n>1

t1 = 8, tn = tn-1  - 2  , where n>1

Now you try:  Determine the recursive formula for 3,6,9,12,….

Example 2:   Consider the sequence  12, 24, 48, 96, …..  Determine the recursive formula.

Step 1: State t1.




t1 = 12

Step 2:  Determine if the sequence is arithmetic or geometric.




t2 – t1 = 24 – 12 = 12




t3 – t2 = 48 – 24 = 24

Therefore, not arithmetic

t2 ÷ t1 = 24 /12 = 2

t3÷t2 = 48 /24 = 2
Therefore, it is geometric since there is a common ratio

Step 3:  Use the recursive formula for a geometric  sequence.

t1 = a, tn = tn-1 · r ,  where n>1

t1 = 12, tn = tn-1 · 2 ,  where n>1

Now you try:  Determine the recursive formula for the sequence 5,-15,45,-135,……
Example 3:  State the first 5 terms of the sequence using the recursive formula.
t1 = 4, tn = tn-1 + n-1

and determine if the sequence is arithmetic, geometric, or neither

Step 1:  Determine t2.

t2 = t2-1 + 2-1

t2 = t1 + 1

t2 = 4 + 1 = 5

Step 2: Determine t3.

t3 = t3-1 + 3-1

t3 = t2 + 2

t3 = 5 + 2 = 7

Step 3:  Determine t4.

t4 = t4-1 + 4-1

t2 = t3 + 3

t2 = 7 + 3= 10

Step 4:  Determine t5
t5 = t5-1 + 5-1

t5 = t4 + 4

t5 = 10 + 4 = 14

Step 5: Write out the first 5 terms in the sequence.



4,5,7,10,14

Step 6:  Check for common difference and common ratio.

Since there is no common difference or no common ratio, it is neither.

Now you try:  State the first 5 terms of the sequence using the recursive formula.

t1 = 13, tn = 14 + tn-1
and determine if the sequence is arithmetic, geometric, or neither

Example 4:  The Fibonacci Sequence is defined by the recursive formula 

t1 = 1, t2 =1, tn = tn-1 + tn-2, where n>2.  

This sequence models the number of ___________ on many kinds of flowers, the number of spirals on a __________________, the number of spirals of _________ on a sunflower head, among other ___________________ occurring phenomena.  (see page 443 to fill in the blanks).  Write out the first 6 terms of the Fibonacci Sequence.

Step 1:  Determine t3.

t3 = t3-1 + t3-2
t3 = t2 + t1
t3 = 1+1 = 2
Step 2: Determine t4.

t4 = t4-1 + t4-2

t4 = t3 + t2
t4 = 2+1 = 3
Step 3:  Determine t5.

t5 = t5-1 + t5-2
t5 = t4 + t3
t5 = 3+2 = 5
Step 4:  Determine t6

t6 = t6-1 + t6-2
t6 = t5 + t4
t6 = 5+3 = 8
Step 5: Write out the first 6 terms in the sequence.

1,1,2,3,5,8,…

Now you try: The Lucas Sequence is defined by the recursive formula 

t1 = 1, t2 =3, tn = tn-1 + tn-2, where n>2.  

Write out the first 6 terms of the Lucas Sequence.  Determine if it is arithmetic or geometric or neither.

Homework: pg 424 #5def; #7b,d; pg 430 #def,9; pg 443 #3
