Newton’s Method Program

Created by Richard Joel Thompson

This program may seem a bit unnecessary, seeing as the TI 83 Plus has the capacity to find zeroes of graphs automatically, but what most people don’t know is that this is the actual method the calculator uses.  Before the development of graphing calculators, finding zeroes wasn’t considered a part of algebra; it was considered a part of calculus.  Newton’s method is an implementation in the calculus world that finds the zero given a ‘guessed’ tangent line nearby.  Of course, the guess doesn’t have to be nearby, but if there are more than one zeroes, the guess will find the closer zero.  This method is tested on the AP Calculus AB exam, and it’s handy to have a program that does it manually for you, while spitting out all the numbers being used.
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To begin, put your original function/equation in the Y1 variable.  This can be done easily at the Y= screen.





This is the graph of the example function


f(x) = x ^ 3 - 8x – 3.  Don’t worry; the NM program will take care of more than one zeroes; you just have to provide a guess that’s closer to the zero you want than the other zeroes.





An obvious good guess to this zero is -3.  The guess doesn’t have to be accurate, just as long as it isn’t something that could be closer to another zero.  In small graphs, this might require zooming in.





Now, once you have the function in Y1 and your guess as to where the zero is located, you can run Newton’s Method to iterate the method Newton used to find zeroes (through calculus, not through cheap algebra!).  The program is named NM.  When run, the program will prompt you for your guess.





This is what the home screen of your graphing calculator looks like once you’ve given it a guess.  The ITERATION tells you what iteration the function is on.  The X= tells you the guess you have currently, and the X(n+1)= tells you what the value is once the guess (X=) has been solved in the equation:





	Xn+1 = Xn – ( ƒ(Xn) / (dy/dx) (ƒ(Xn)) )








Pressing ENTER at this point will continue to the next iteration of Newton’s Method.  Pressing CLEAR at any time will exit the program.  If you are not familiar with Newton’s Method, you continue iterations until the ‘guess’ variable (X=) is very close to the output variable (X(n+1)=).  You may decide the precision of this; commonly mathematicians round to the nearest .001.





As you can see, this X= and X(n+1)= are nearly similar.  So the X-value at which your Y1 function would intersect the X-axis would be at the X-coordinate of -2.61803… and the Y-coordinate would obviously be 0.





As mentioned earlier, you may wonder why this program even exists, if the calculator can automatically find X-intercepts without needing all this mess.  But, commonly on AP Calculus-AB exams, questions ask students, “What will the X-zero of [some equation] be, at iteration 4?”  You cannot answer this question with the handy X-intercept finder.








