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Autograph can be used to investigate iterative solutions to equations f(x)=0 that can be rearranged in the form x=g(x). There are two methods to initiate the investigation after entering y=x and y=g(x):





	A – select both functions, then right-click: “x=g(x) iteration”. Then enter a start point in the iterations dialogue box, and use the controls to vary the number of iterations.





B – enter a cursor � on the line y=x. Select the cursor and SHIFT-select the curve y=g(x). In the iterations box the start point can now be moved by the mouse or arrow keys.  


 


Some of the buttons that are useful for layout:


   �  Clears space to the right of the axes


   �  Ensures equal aspect (y=x is at 45()


   � "Zoom rectangle" to zoom in


   � "Thick line" to emphasise selected lines





The iterations can converge or diverge, or follow a ‘cobweb’ or ‘staircase’ pattern, or be chaotic.  These cases largely depend on the gradient at the intersection. This can be measured by drawing a tangent at the intersection. Proceed as follows:�


Select both y=x and y=g(x)


Right-click option: “solve f(x)=g(x)”


Place a cursor � at the intersection


Select the cursor and y=g(x)


Right-click option: “Tangent”
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Method B: Select y=2x(1-x) and a cursor ON y=x.


The start point is best moved by arrow keys (, (.


Hold CTRL for finer control (step /10).





�





�





You can investigate the gradient at the solution by drawing a tangent to y=kcosx at the intersection.


Here ‘k’ can be varied as well.





Method A: Enter and select y=x and y=cosx.


Enter the start point in the iterations dialogue box.


Iterations can be repeated, restarted, deleted, etc. 





�





Another useful illustration is to draw y=f(x), where f(x)=0 is rearranged as x=g(x). Draw  y=x and y=g(x) on the same axes. Select y=f(x) and the option “Solve f(x)=0”. Place cursors at each intersection. Draw vertical lines through each cursor (press the ‘ |’ key). Observe that the  vertical lines pass through the x=g(x) intersections.





f(x) = 0





x = g(x)





‘Staircase’





‘Cobweb’





Tangent at x=g(x)











Created in MS-Word.  Images, equations and data have been saved from Autograph

_1009972310.doc
[image: image1.png]






