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I want you to submit a written report with your programs. This written report must contain
answers to all questions one by one. Use IEEE Author Style to write your report.

You do not need to hand in soft copies of your programs for this assignment. Tables, graphs, and
written answers to questions are su�cient. I will ask you to demo if I have doubts about your
results. You can give me a hard copy of your solutions or upload to Blackboard. Please number
your solutions by problem number, put all the files together (if you have several) in order, and
create a single PDF before uploading to Blackboard. Please make it easy for me to figure out
what’s where.

You may get extra points if you do more than just answering the questions minimally.

1. In the year 1225, Leonardo of Pisa studied the equation

f(x) = x

3 + 2x2 + 10x� 20 = 0 (1)

and produced x = 1.368, 808, 107. Nobody knows by what method Leonardo found this value,
but it is remarkable for his time. We will now try to solve this problem using some of the
methods we have learned in the class.

(a) Express f(x) as a fixed point equation and solve it using iteration. Show a table showing
how your solution converges or diverges.

(b) How can you try to find all the roots using the fixed point method? Use an approach
you can come up with to do so.

(c) Verify your answers by plugging them back into the equation. Draw a graph to show
where the roots are.

(d) Comment on the speed of convergence and reduction of error as you iterate.

2. We will now solve Leonardo’s problem using Newton-Raphson method.

(a) Write a program to find the roots of any equation using the Newton-Raphson method.
In particular, solve Leonardo’s equation.
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(b) How do you guess the initial value? Discuss approaches you may employ to do so.

(c) Comment on the speed of convergence and reduction of error as you iterate. Compare
with the fixed point method.

(d) Solve the problem of root finding using a built-in function in the language or library you
are using. Verify your answers.

(e) Discuss any problems you faced and how you approached them.

3. (a) Write a program that takes any polynomial equation as input and finds all roots using
Müller’s method. Try it out on the following equations. Start with the given x0, x1, and
x2.

i. p(x) = 2x4 + 5x3 � 5x2 � 5x+ 3;x1 = �2;x0 = 2;x1 = 0

ii. p(x) = x

4 � x

3 + x

2 + 2;x0 = 1;x1 = 0;x2 = i(i =
p
�1)

(b) Discuss methods for estimating the initial points you start with. Apply your method(s)
and discuss results you obtain by solving the equations again using these methods. Do
they have an impact on the convergence rate?

(c) Does the programming language or library you use have a built-in method for finding
roots of polynomials? If so, use it to solve the equations above and provide the answers.
Compare this method with your implementation.

(d) Discuss what you could have done better.

4. Perform research on the Web or wherever you like and write a page discussing the use of
numeric algorithms in computer science, in fields such as computer graphics and animation,
computer vision, AI and machine learning.
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