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Exploration: Difference Columns

This exploration should be completed using a spreadsheet program such as Excel or a calculator.
Part 1
1. Powers of n.  Take a look at the sequence of square numbers. We will list the first several terms and then below that the first differences and below that the differences of the differences (i.e. the second differences).

1   4   9   16   25    36    49    64    81 ...

3   5   7    9    11    13   15     17 ...

2   2    2    2     2    2     2 ...

Note that for the sequence 

 the 2nd differences are all 2.  Now explore the differences for the cubes 

.  Do you notice any patterns?  Make a conjecture as to what will happen with the fourth powers.  Now look at the fifth powers and try to make a conjecture about the differences and the resulting constant for the sequence of kth powers 
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2. Is there a way of figuring out whether there is a coefficient present such as
[image: image2.wmf]k

cn

 where c is a constant for the sequence of  kth powers 
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3. What about sequences generated by explicit equations containing multiple terms of the form 
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. The goal is to be able to work backwards to find an explicit equation for a given sequence. This is best achieved through exploration of concrete examples. Try comparing the difference tables for the sequences  

, n, and 
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. Do you notice any patterns?  What about 
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.  After you have explored for a while try your hand at figuring out what the nth term is for the following sequence:  1, 4, 11, 22, 37... (to check your work the 100th term should be 19702).  Now try to answer the questions below.

Note:
Always keep in mind the fact that your sequence may contain more than just polynomial terms.  For example, how will exponential terms manifest themselves? (Example: What if  2n is part of your sequence?)

Part 2  
4. Use what you discovered above to find an explicit equation for the sequence:  

- 2, 11, 40, 91, 170, 283, 436, 635, 886, 1195, ...

5. Now try the sequence:

8, 48, 228, 728, 1800, 3768, 7028, 12048, 19368, 29600, ...

6. And:  
       9, 11, 15, 23, 39, 71, 135, 263, 519, 1031, ...
7. Determine the sequences that we did not do from the Sequence Exploration.






















[image: image1.wmf]k

n


( 2008 The University of Texas at Austin
Page 2 of 2

_1263233245.unknown

_1263234163.unknown

_1263234176.unknown

_1263234197.unknown

_1263233597.unknown

_960279049.unknown

_960284819.unknown

_960279004.unknown

