
Modeling HW2
1. How much do the leaves on a tree weigh?” How might one estimate the actual weight

of the leaves (or for that matter any other parts of the tree)? How might one classify
leaves? Build a mathematical model to describe and classify leaves. Consider and
answer the following:

• Why do leaves have the various shapes that they have?

• Do the shapes minimize overlapping individual shadows that are cast, so as to
maximize exposure? Does the distribution of leaves within the volume of the tree
and its branches effect the shape?

2. In 1981 Peter Sutcliffe was convicted of thirteen murders and subjecting a number of
other people to vicious attacks. One of the methods used to narrow the search for Mr.
Sutcliffe was to find a ‘center of mass’ of the locations of the attacks. In the end, the
suspect happened to live in the same town predicted by this technique. Since that
time, a number of more sophisticated techniques have been developed to determine
the ‘geographical profile’ of a suspected serial criminal based on the locations of the
crimes.

Your team has been asked by a local police agency to develop a method to aid in
their investigations of serial criminals. The approach that you develop should make
use of at least two different schemes to generate a geographical profile. You should
develop a technique to combine the results of the different schemes and generate a
useful prediction for law enforcement officers. The prediction should provide some
kind of estimate or guidance about possible locations of the next crime based on the
time and locations of the past crime scenes. If you make use of any other evidence
in your estimate, you must provide specific details about how you incorporate the
extra information. Your method should also provide some kind of estimate about how
reliable the estimate will be in a given situation, including appropriate warnings.
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