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UNIVERSITY OF CENTRAL FLORIDA

Department of Mathematics/School of Electrical Engineering and Computer Science

MAP/COP 3930H   Fall 2009

Mathematical Modeling & Scientific Computing  
TEST # 2 (Final Exam)
Instructions:


1.  Use paper size (8.5 x 11) and write on one side only.


2.  Show all relevant steps in arriving at your answer (or conclusion).


3.  Clearly designate your answers (circle, underline, etc.)

Part A: Each question carries 10 points.

1.  Given the differential equation
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(a)
Identify the equilibrium values. Which are stable and which are unstable?


(b)
Construct a phase line. Identify the signs of 
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(c)
Sketch several solution curves (at least one in each sub-internal of 
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).

2.  Solve the initial value Problem
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3.  The population 
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 at time 
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 in a suburb of a large city is governed by the initial-value problem
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where 
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is measured in months. What is the limiting value of the population? At what time will the population be equal to one-half of this limiting value?

4.  Suppose a student carrying a flu virus returns to an isolated college campus of 1000 students. If it is assumed that the rate at which the virus spreads is proportional not only to the number 
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 of infected students but also to the number of students not infected, determine the number of infected students after 6 days if it is further observed that after 4 days 
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5.  Given the first order autonomous system of differential equations
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(a)  Find the rest point (or points). Is (are) the rest point (points) stable or (and) unstable.


(b)  Find an equation to the solution curve (That is, the trajectory, path or orbit of the system).


(c)  Sketch the orbit of the system.
Part B: 

6. (10 pts) Consider the following game: Player A chooses a number, either 0 or 1 without any knowledge of Player B. Player B does the same. Player A gets paid as defined by the following matrix:
	A’s payoff matrix
	B chooses 0
	B chooses 1

	A chooses 0
	$10
	$6

	A chooses 1
	$8
	$5


Player B gets paid as defined by the following matrix:

	B’s payoff matrix
	A chooses 0
	A chooses 1

	B chooses 0
	$3
	$6

	B chooses 1
	$4
	$7


a) Does A have a dominating strategy? If so, why and what is it? If not, why not?
b) Does B have a dominating strategy? If so, why and what is it? If not, why not?

c) If A and B have an opportunity to meet before playing the game and they agree to split their total earnings, what strategy is their optimal one?

d) In the situation given in (c), what would be the worst strategy?

e) Summarize the main concept illustrated in this example.

7. (10 pts) Consider designing a computer to play iterated Rock, Paper, Scissors against at player that uses the following strategy:

70% of the time, pick Rock, 20% of the time, pick Paper and 10% of the time pick Scissors.

What would the optimal computer player against this player do? If 100 games were played between this optimal computer player (for beating this strategy) and the player above, what would the expected outcome (number of wins, losses and draws) be for this optimal computer player?

8. (10 pts) What is the weakness in an RPS strategy that NEVER picks what it picked on the previous iteration of the game? If you knew this going into an iterated match against this player, what is the most number of losses you could sustain, if you play optimally?

9. (10 pts) A mathematical solution was given to the Romeo and Juliet problem in class. Solve these coupled differential equations:


dR


dJ



---  = aJ


--- = -bR



 dt


dt

where a and b are positive constants. Give your solution in an equation relating both J and R. Explain the significance of this solution with respect to Romeo and Juliet’s long term interaction.

10. (10 pts) Take a situation from real life and model it as a game theory problem, similar to the ones shown in class. (Please do NOT use any of the examples from class. These include Prisoner’s Dilemma, the Homework Dilemma, the Dating “game” with both sets of payoffs, and any of the Prom scenarios.) Provide the two players’ choices as well as their proposed pay-off matrices and justify all of your choices.
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