MA103 Course Homework #3 – Modeling with Sequences
Due 21 November 2007

35 points.

A new biological weapon has just been created.  This virus is 100% resistant to any known treatment and is not currently being tested for.  The virus may enter the body through injection or blood transfusion.  The virus spreads on airborne water particles that are created from the act of sneezing and coughing.  The virus works by attacking the central nervous system over a period of 96 hours.  During the first 48 hours, a person affected with the virus may exhibit symptoms – trouble staying awake, lack of concentration, and irritability (similar to those of a first-semester Plebe).  Between 48-96 hours, the symptoms get progressively worse.  They range from sleeping through your alarm to falling asleep standing up while taking boards.  Ultimately, a person infected with this virus will fall into a coma as the virus takes control of the entire central nervous system.  The virus is not fatal, but an infected person will remain infected until an antidote is developed.
Assume each cadet comes into close contact with 500 other cadets on a daily basis (close enough to spread the virus).  During the first 24 hours that a person is infected, the virus has a .01% chance of being transferred to another person.  As the virus ages it becomes stronger and more infectious.  Between 24-48 hours the transfer rate increases to .025%, between 48-72 hours the transfer rate increases to .05%, and between 72-96 hours the transfer rate increases to .1%.  After 96 hours the infected person falls into a coma and only comes into contact with hospital personnel who are completely protected against becoming infected.
If one 250 cc vial of influenza vaccine at West Point was tainted with this Bio-weapon, and this vial was one of the vials used exclusively for the 10 cc flu vaccine given to cadets, how many people would be infected with the virus after 1 week?  How many people would be infected after each month for a full year following the initial infections?  How would your answer change if two 250 cc vials of influenza vaccine were tainted?  What assumptions are you making?  Outline your process using the Big Five Requirements as discussed in Lesson 38 of the Modeling text.  Plot the total number of people infected versus the number of days since (and including) the initial infections for both the one-vial and two-vial scenarios.  What patterns, if any, do you see?
