General Mathematics and Computational Science I

Exercise 22

December 4, 2007

1. Consider the Romeo—Juliet system

RnJrl = QR Rn + Pr Jn 5
Jn-i—l =ay Jn + Dy Rn

with coefficients
3 1 1 1
CLR—2, aJ_QJ Pr = 27 pJ_2
(Le., Juliet is a cautious lover and Romeo likes to tease but not to please.)

(a) Solve the equation for R,,.
Hint: As done in class, convert the model into a single, second-order difference
equation for R,.

(b) What is the corresponding solution for .J,,?
Hint: Solve the first equation of the model for J,.

(c) Describe the outcome of the affair as a function of the initial feelings for each
other.

2. Run the Romeo—Juliet system on a computer (using Mathematica or any other pro-
gramming environment) with parameters

aRzl.l, aJ:().l, pR:—l, pJ:1

What is the outcome of the affair? Describe what you see.



