
Wolf-Moose Population Approximation
Course Project Proposal

Background: We studied how to numerically compute the derivative of a known function and
polynomial approximation routines. What if we just have a data set? Can we make accurate
predictions at the gaps in the data? For this project you develop a package to approximate the
moose and wolf population on Isle Royale.

Project: Develop a numerical software package that will approximate the rate of population change
at each year and estimate the population during any given month over the 48 year time period.
Assume the population information in the data is valid for January of the given year. Use Newton’s
Difference methods to develop an approximation routine that will estimate the wolf and moose
population for any month in a five year period. Feel free to expand to larger or smaller intervals
in the data. Then use two techniques to approximate the rate of population change in January of
each year. Using your approximate rates of population change, develop a Hermite approximation
method that will return the estimated population over a five year period. Compare your two
approximations over at least two 5 year intervals. Dr. Knadler and I both have the moose-wolf
data.

Paper: Write a paper detailing the mathematics behind your software including any mathematical
preprocessing included in your algorithms. The paper should also include necessary background
to state the problem, a concise statement of the problem being addressed, a description of the
software package including an error analysis, tests on known data, and a performance comparison
of the various functions in the package. A brief users guide (i.e. instructions on how to run your
software) should be included as an appendix.

Presentation: At the end of the semester, your group will give a 7-10 minute presentation on this
project.

Peer Evaluations: Peer evaluations will be emailed to me by the individuals. Each student will
numerically rank the participation of the group members and provide a written account of who
did what during the project. Each group member must write at least one routine in the project to
receive any credit for the project.
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