From Local Linear Approximations to Euler’s Method
We seek to find the approximation of a function y at 
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1. Write the equation for the line tangent to y at 
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 and use it to approximate
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2. Is the approximation of 
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greater or less than the actual value of
[image: image7.wmf](

)

1

y

?  How do you know?
3. What is the family of functions that is equal to their derivatives?

4. Which functions of this family passes through (0,1)?

On your TI-Nspire, create a new document with a Graph and Geometry page.  Graph this function in the window as
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.  Graph the linear equation used for the approximation of 
[image: image9.wmf](

)

1

y

 as 
[image: image10.wmf](

)

.

2

x

f


5. How well does your tangent line approximate the numerical value of e?

Next, we wish to improve our linear approximation for the line by changing the slope halfway to our desired value.  In other words, we will be doing a two piece linear approximation.

6. If two steps are taken as x goes from 0 to 1, what is the size of each step?  This is 
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7. How are the successive values of 
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 found for the table below?  Fill in the table.
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	On your TI-Nspire, create a list and spreadsheet page. Fill the very top row with the headings from the above chart.  Resize the first five columns so they can be seen simultaneously.  Enter the data from your table above into those columns.  After you have entered you data, then label the columns as shown.  Go back to the G&G page.   Set up the window as follows.
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	xmin =
 -0.25,
xmax = 1.25,
xscale = 0.25

ymin =  -0.1
ymax = 3.1,
yscale = 0.1


	


Set up a scatter plot of (xn,yn).  Change the attribute of the scatter plot so that the points are connected.  Notice that our line has been “bent” to give us a better approximation of e. 
Sketch the graphs shown on your TI-Nspire below.
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8. How much closer is the new approximation of e?

Now we would like to “bend” our line into 4 pieces and we are going to let the spreadsheet do the calculations.  Go back to your L&S page.  Enter in the values of 1 and 0 into the respective columns of xn and yn. 

9. What formula should be entered into the first of the yprime column(cell c1)?

10. What value should be entered for 
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 if we will be using four steps this time?

11. What is the formula that should entered into the first row of the final column, 
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(e1)?
12. Remembering 
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, what should be entered for a2 and b2?
Fill down the data for the last three columns to the next row.  Select the entire second row and fill the data down until you reach the x value of 1.  Fill in the table with the value calculated by the spreadsheet.
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13. How much closer is the approximation of e this time?

Now let’s “bend” our line into 20 pieces.  This will not be tedious with the use of the spreadsheet. Change the value of 
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 appropriately for 20 steps and then fill down until reach the x value of 1.   Fill in the first three and last row in the table below.
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14. Comment on the change in the value of the approximation of e and in the relationship of the new scatter plot to the graph of 
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This time we will use a variable number of steps, n.  Make the appropriate change in the delx column of your spreadsheet and fill the column down. Fill in the 
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 column on the chart.
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1. Write a general expression for an approximation of e in terms of the number of steps, n.

2. What should be the limit of this expression as n approaches infinity? 
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