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Newton’s method: (also known as the Newton-Raphson method) is an algorithm for finding successive approximations to a root of an equation . If is an approximation to a root of , and , then the next approximation is given by . The geometric significance of the method can be seen in the diagram below. If  is the first approximation close to the root, then the tangent to at  intersects the x-axis at  It may be possible to repeat the process to obtain successive approximations .
[image: ]


To connect the diagram to the algorithm rule, the equation of the tangent to the graph of f, at a point with coordinates, is (equation 1). 


If the tangent intersects the x-axis at , then substituting into equation 1, 
Newton’s method with TI-Nspire CAS – using ‘first principles’ graphs and geometry  
This approach is intended to give a visual representation of how the method works.
	Explanation
	Keystrokes
	Screen shot

	Open a new document. Insert a Graphs page.

Input the rule of the function: 
Adjust the graph window. Name your document: newtons method.
	

c> New Document > Add Graphs. In the graph entry field, after ‘’, input the rule ‘’ ·. Press b > Window/Zoom > Window Settings. Adjust window as shown. Press /S . Select save location. Name the document ‘newtons method’. 
	[image: ]

	
Add a tangent to the graph at . Find the coordinates of the point where the tangent intersects the x-axis. These coordinates will be found to be (2.6, 0).
	b > Geometry > Points & Lines > Tangent. Place a tangent on the graph, then d. Hover on the point and /b > Equations & Coordinates. Edit the x-coordinate to 1.5. Grab (/x) and extend the end of the tangent so that it crossed the x-axis. b > Geometry > Points & Lines > Intersection points. Click tangent and x-axis to find point of intersection.  Hover on this point /b > Equations & Coordinates.
	[image: ]

	Draw a vertical line from the point (2.6, 0). Find the point of intersection of the vertical line and the graph. Draw a tangent from this point. Find the coordinates of the point where this tangent intersects the x-axis.  Repeat the procedure for successive iterations.
	b > Geometry > Constructions > Perpendicular. Place a line perpendicular to the x-axis at (2.6, 0), then d. Extend the line so that it intersects the graph. b > Geometry > Points & Lines > Tangent. Place a tangent on this new point on the graph, then d. Grab (/x) and extend the end of the tangent so that it crossed the x-axis. b > Geometry > Points & Lines > Intersection points. Click tangent and x-axis to find point of intersection.  Hover on this point /b > Equations & Coordinates.
Repeat the procedure for next iteration.
	[image: ]
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