	Simple Iterative Methods on Excel



There are usually numerous ways of re-arranging an equation to obtain an Iterative Formula. These instructions will help you understand just one possibility for solving  the equation x 3 ( 3x ( 5 = 0 . 

	Step
	Action
	(

	1
	Given that f(x) = x 3 ( 3x ( 5  rearrange the equation f(x) = 0 in to the form:                                        
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	2
	Starting from x0 = 2  show that  if 
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 then:

                                                       x1 = 2.22398009
	

	3
	Compare your answer here with row 7 of the spreadsheet (click here!)
	

	4
	‘Understand’ the formulae in cells E7 and G7 of the spreadsheet and relate these to the ‘algebra’ given at the top of these columns.
	

	5
	Compare the formula in cell I7 of the spreadsheet with the Iterative Formula:                                
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	6
	Use the formula given in step 5, starting from  x1 = 2.22398009,  to show (using your calculator) that x2 = 2.26837239 (i.e. repeat Step 2)
	

	7
	Highlight cells C7 to I7 and copy (drag) the formulae down one row.  Confirm your answer in step 6 on the spreadsheet. 
	

	8
	Repeat Steps 6 and 7 until xn+1 and x​n are the same to 8 decimal places.  What is the value of ‘n’ that first achieves this?
	

	9
	Back to the spreadsheet and select the second page (the tab is headed ‘Divergence’)  - look at the formula in cell I7 and at those given at the top of columns E and G.  Show that 
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is an alternative ‘iterative formula’ for solving the equation f(x) = 0 given at Step 1.
	

	10
	Try repeating Steps 2 to 8 given above for this new ‘iterative formula’ – I say try because something strange will happen which you should try to explain!
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