
Math 3315/CSE 3365, Spring 2010
Due 9 February 2010

Project 1 – Algorithms and Matlab

The script for the first phase of this project will be checked by the TAs in lab on Monday,
February 1 – this completion grade will count for 10% of the overall project.

The final project is due at the beginning of class on Tuesday, February 9. Copies of your pro-
grams, output, and discussion should be sent as email attachments to cse3365@lyle.smu.edu.

Phase 1: Algorithms
We wish to evaluate the integral ∫ 1

0
2xnex dx

for some integer n. If we define the sequence {yn}∞n=0 by the formula

yn =
∫ 1

0
2xnex dx,

we may use integration by parts to verify that yn satisfies the recursion

yn = 2e− n yn−1. (1)

Moreover, we may easily check that y0 = 2e− 2.

Write a single Matlab script that performs the following tasks:

(a) Using the recursion (1), compute y25.

(b) Print a table listing n and yn, for each n = 0, 1, . . . , 25. This table should have 2 columns,
the first showing n and the second showing yn. This second column should display the
values using scientific notation.

Is this algorithm stable?
[Hint: By the definition of yn, you can easily verify that yn > 0 for all n, and in fact that
y1 > y2 > . . .. A stable algorithm should preserve these mathematical properties.]

For your assistance, a Matlab script recursion example.m that performs similar tasks has been
provided on the course web page.

Phase 2: Plotting in Matlab
The position of a ball thrown up with a given initial velocity v0 and initial position x0, subject
to air resistance (assumed proportional to velocity) is given by the equation

x(t) =
(v0 + vr)

ρ
(1− e−ρt)− vrt,

where ρ is the drag coefficient, and vr = g/ρ is the terminal velocity with g = 9.8 m/s2 as the
gravitational constant at sea level. Consider the case when ρ = 0.5 and v0 = 15 m/s.



(a) Plot the position of the ball for t between 0 and 4.5 seconds. Have a gridded plot.

(b) Determine to within 3 significant digits the maximum height reached by the ball.

(c) Determine to within 3 significant digits the time tF when the ball will hit the ground
(i.e. x(tF ) = 0).

(d) What is the exact maximum height (analytically), and how does it compare with the result
you found in part (b)?

[Hints and requirements: Use at least 100 equally spaced points in [0, 4.5] for the plot. Use the
zoom feature of Matlab (‘+’ magnifying glass tool) to locate the desired points. It helps to have
a grid layered on the plot (type grid on).]

For your assistance, a Matlab script plot example.m that plots a simple function has been
provided on the course web page.

What to turn in:
For the first part of the project, turn in printouts of your Matlab script, along with output from
running your script.

For the second part of the project, turn in your Matlab diary that contains all commands you
used to plot the function. Also print out the plot of the function from part (a), and the last
zooms used to obtain the answers to parts (b) and (c).

In addition to the above items, you must turn in a discussion document. This document should
be written in complete sentences with proper grammar, and should:

1. Describe what you computed and how you computed it.

2. Describe what changes you made to the templates (if any).

3. Describe what you observed, and give an explanation in your own words for the behavior.

4. Address all of the questions posed in the project.


