Spreadsheet Projects

Chapter 19: Symmetry and Patterns

1. Example: Generating Fibonacci numbers with a spreadsheet

The recursive definition of Fibonacci numbers can easily be incorporated into a spreadsheet. The first column of the spreadsheet below lists the first ten Fibonacci numbers. Double-click on this spreadsheet to open the document. The first two numbers of the sequence are placed in entries A2 and A3. Entry A4 is defined as the sum of entries A2 and A3, using the formula =A2+A3. This formula can then be copied to compute additional Fibonacci numbers.

The ratios of consecutive Fibonacci numbers are computed in the second column. Entry B3 is defined by the function =A3/A2. This formula can then be copied to compute ratios of subsequent Fibonacci numbers.
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2. Task

We know that the ratios in the second column are drifting toward the golden ratio (. How far into the sequence must we go until the first four decimal places of the ratio are fixed as 1.6180… ?

3. Task 

To convert this sequence to the Lucas sequence, change the entry A3 from 1 to 3. How far into the sequence must we now go until the first four decimal places of the ratio become fixed?

4. Example: Another recursive sequence

Consider the sequence whose first three terms are 1, 1, 1. Each subsequent term is defined as the sum of the previous three terms. The spreadsheet below shows the first ten terms and the ratios of consecutive terms.
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5. Task

The ratios of this sequence are also drifting toward a number. Extend the spreadsheet until the first four decimal places of this number become fixed.

6. Task

If any or all of the first three terms of this sequence are changed, do the resulting ratios still drift toward the same number? 

7. Exploration

Extend the original version of spreadsheet 1 until the first six decimal places of the ratio are fixed. Then extend until the first eight decimal places are fixed. Extend again until the first ten decimal places are fixed. As you continue to extend the spreadsheet until 12, 14, 16, or more decimal places are fixed, are about the same number of additional terms required each time? Does the number of additional terms tend to increase or decrease? 
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		Fib number F_n		Ratio F_n/F_(n-1)

		1

		1		1

		2		2

		3		1.5

		5		1.6666666667

		8		1.6

		13		1.625

		21		1.6153846154

		34		1.619047619

		55		1.6176470588






_1097403062.xls
Sheet1

		Term		Ratio

		1

		1		1

		1		1

		3		3

		5		1.6666666667

		9		1.8

		17		1.8888888889

		31		1.8235294118

		57		1.8387096774

		105		1.8421052632
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