EE 4386/5301 – Computational Methods in EE
Homework #4 – Due 20 Feb 2018

Reading Assignment
Read Chapters 5-8.

Problem #1: Visualize the Bisection Method
Write a MATLAB program that implements and visualizes the first six iterations of the
bisection method for the function and interval given below. Each iteration should be
displayed in a different plot, not superimposed with data from other iterations. At a
minimum, visualize the function, the lower and upper bounds, and the current trial
solution. The plots should show the iteration number in the title of each plot. Use clear
and professional graphics that are “publication ready” as described in the course
syllabus. Include a graphics checklist at the end of this assignment.
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Hint: Consider using handles to make it easier to change the function for which you are
finding roots. Think of how you can solve this problem with a single simple code.

Problem #2: Visualize the Newton-Raphson Method
Following the same guidelines as Problem #1, write a MATLAB program that
implements and visualizes the first six iterations of the Newton-Raphson method for the
function and starting point below. At a minimum, visualize the function, the current
trial point, the slope projection, and the new trial solution.
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Problem #3: Prevent a Klingon Invasion
A strange function y = klingon(x) was deciphered from an encoded message received
from deep space. The function was implemented in MATLAB which you can download
from the course website. It is believed that the roots of this function give the time and
coordinates on earth of a major alien attack. Nothing else is known about this function.
To defend earth, you must locate all of the roots of this function to within six digits of
precision and identify if the roots are single, double, triple, or quadruple. The fate of
earth is in your hands.
For this problem, you must provide:
1. A table listing all of the roots, the method used to find the root, the initial
conditions for the method, the root to at least 6 digits of precision, and the number
of iterations.
2. A discussion or justification for identifying the roots as single, double, triple, or
quadruple.
3. A professional plot of the function that also identifies the roots, reports their xvalues to at least six digits of precision, and indicates if the root is single, double,
triple, or quad.
Hint: Get started on this problem early! The math in this function is of alien origin and
very computationally intensive. Each value of y evaluated by klingon(x) can take well
over one minute to evaluate.
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