Objectives:


Using the N-R Iteration aplet, the student will investigate the visual representation of the iterative process, and the effects on the iterative process of choosing “unstable” initial values.





Functionality:





When the student presses   START  , an instruction to the user appears.  





The user MUST use F1(X) to store their function - no other will work with the aplet.  F2(X) is also needed by the aplet to store the function’s derivative.  If any others F3...F0 are in use, they can be left or deleted without effect.





It is up to the user to position the graph so that the tangent lines drawn in the iterative process will be adequately visible, not just for the x0 value but for subsequent iterations also.  If the graphics go off the edge of the screen this will not bother the aplet, but the results will no longer be visible.  Once the function is entered into F1(X),   PLOT SETUP    must be used to position it and to graph it.  





The function MUST be graphed (at least once) before proceeding on.





The   VIEWS  menu is shown right.  











The first option of   Setup…   stores the derivative of F1(X) into F2(X).  The user is required to press the   EVAL   button (bottom right of   SYMB   screen) before it can be used.  





Note:   Failure to press the   EVAL   button will 	produce errors at the next stage.








The second option  of   …& iterate   will use the two functions and the previously produced graph to show the Newton-Raphson iteration.


























Each iteration is triggered by the user.  Pressing any key is sufficient, with a press of   ENTER   terminating the process.








The user is asked to nominate a value for x0.  The suggested value in the input view is the x coordinate of the current position of the cross-hair on the graph.





The first iteration is shown on the right.  A vertical line is drawn from x0 to F1(X0).  The tangent to F1(X) at x0 is then drawn from  the point  (x0, F1(X0)) to the x axis. This is the point x1.





The values of  x0,  the gradient at x0  and  x1  are given on the screen at the top left corner as  X,  M  and  Y  respectively (you can’t use subscripts on the HP38G unfortunately).  Pressing any key (except  ENTER  ) will trigger the next iteration, with Y being used as the next X.





The iteration can now be continued until the values of X and Y match to the required number of decimal places.
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Additional Exploration:


The obvious first use of the aplet is as a teacher tool to visually illustrate the Newton-Raphson iterative process.  A box zoom can also be used, by terminating the iteration as the points become closer together, zooming in and then restarting the iteration using the last point as the first in the new iteration.  (When the value of x0 is requested, enter ‘Y’ - this will retrieve the memory value of the last point.)





The next use for the aplet is in illustrating the instability of the iteration when the initial value is badly chosen.  If x0 is a point such that the tangent places the next value nearer to another zero than the one originally sought, the the iteration will be unstable.  This is shown in the example screen shots in the user instruction.
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Ideas can be applied to:			


	Precalculus					





Programs associated with this aplet:


.NR.SV,   .NR.S,   .NR.IT,    .NR.PR





Aplet & documentation copyright ©1997, C. Croft, Applications in Mathematics.
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