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First Order System

For the following equation, find the fixed points, analyze the stability of the
fixed points first using flow on a line then using linearization.

Next, discuss what happens to your solution: Where is the magnitude of

the velocity the fastest? What happens as you start from different initial
conditions? Are there any existence or uniqueness problems?
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Second Order System

We are going to do a full analysis for an arms race model. This should use
most of the techniques that we have learned for second order systems.

1. First read the full article Modifying the Richarsdon Arms Race Model with
a Carrying Capacity.

Use the parameter values given in the paper and analyze the nonlinear system
(1b) and (2b)

Get as much information as you can about the system. This could
include fixed points, linearization about fixed points, categorizing the fixed
points, finding nullelines, sketching the phase portrait, and plotting the phase
portrait using PPLANE. Just do vour absolute BEST!

Now that you have a full analysis of each model, write a one page, typed,
conclusion for what the model predicts. What are the different possi-
bilities for the arms race, depending on how many arms each country initially
has? Are there any best case scenarios? Worst case scenarios?

Finally, have some fun with this model. Investigate what happens as you
change the parameters in the nonlinear model. For this analysis, just use
PPLANE and interpret the results. Can you choose the parameters in such
a way that you totally change the system? Can you change the stability,
location, or existence of fixed points? What changes do you seen in your
solution for new parameters? What do these new parameters mean in terms
of the arms race? Do this for at least on interesting case, print out the
PPLANE plot and write next to the plot any interesting features
you see and what happens to the solution.
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