Possible Senior Project Topics

W. Rinaman

1. During the Cold War the Soviet Union made the claim that they would win World War III because they practiced civil defense while the United States did not.  One principle of civil defense was dispersal of industries thereby making it more difficult for a single weapon to destroy very many factories.  Each factory can be assigned a number, called the CEP (circular error probable), which indicates a radius such that a standard-sized nuclear weapon detonating within that radius would destroy the facility.  Develop a method for determining if the factories in a given region are dispersed in accordance with this axiom of civil defense.  You will be provided with the geographical coordinates of each factory in a hypothetical region and it’s CEP.
2. Use the data from the joint Le Moyne College, Zogby International Contemporary Catholic Trends project to analyze some aspects of American Catholicism.
3. Substitute teachers in many school districts are paid only when they are called in to actually teach.  This practice results in substitute teachers getting relatively few paychecks and possibly dropping out of the system.  Those that stay tend to be more poorly trained and relatively unmotivated.  As an alternative to this consider a system where a pool of substitute teachers of fixed size is maintained and are paid whether or not they are teaching.  Try to determine the optimum size of such a pool and which system is least expensive.  Use real data from a relatively large school district (say Syracuse elementary schools or high schools)
4. In numerical analysis, a common problem is that of finding roots of functions (i.e. x, such that f(x) = 0).  One popular algorithm is bisection.  It begins with an interval [a,b] that is known to contain at least one root.  It then finds the midpoint of the interval and determines on which side of the midpoint contains a root.  It halves that interval and the process is repeated until the location of a root is determined to within a prespecified level of accuracy.  Now, suppose that you begin with an interval [a,b] that contains n roots of a function f and you use bisection to find a root.  Which root will the algorithm find first?

