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UNIVERSITY OF CENTRAL FLORIDA

Department of Mathematics/School of Electrical Engineering and Computer Science

MAP/COP 3930H   Spring 2013
Mathematical Modeling & Scientific Computing  
TEST # 1 
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.)

1). (14 Pts).  Your grandparents have an annuity. The value of the annuity increases each month as 1% interest on the previous month’s balance is deposited. Your grandparents withdraw $2000 each month for living expenses. Currently, they have $100,000 in the annuity. Model the annuity with a dynamical system. Find the equilibrium value. What does the equilibrium value represent for this problem? Find analytically when the annuity is depleted. 
2). (13 Pts).   Draw the phase lines and the solution curves for    
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                    Also, classify the equilibrium solutions whether they are stable or unstable.         
3). (13 Pts).   Solve the linear autonomous system 
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                   and discuss whether the rest point is stable or asymptotically stable. Also, draw the     trajectory (solution curve on the xy-plane). 
4). (20 Pts).  In Hawaii, given that it’s sunny on one day, the probability it’s sunny the following day is 50%, the probability it rains the following day is 10% and the probability it’s overcast the next day is 40%. Given that it’s raining one day, the probability it’s raining the next day is 20%, the probability it’s sunny the next day is 60% and the probability it’s overcast the next day is 20%. Finally, given that it’s overcast one day, the probability it’s overcast the next day is 40%, the probability it’s sunny the next day is 40% and the probability it rains the next day is 20%. Draw a Markov Chain that encapsulates this data and then solve for the steady state probability of a randomly chosen day being sunny, rainy and overcast.
5). (20 Pts).  Imagine being dealt a blackjack hand of 2 cards from a deck of 13 cards – 1 of each kind, where each card is a unique Heart. Remember that an Ace is worth 11 points, ten through King is worth 10 points and the rest of the cards are worth their numerical value. What is the expected value of your initial blackjack hand of two cards?
6). (19 Pts).  In a version of the lottery, the player must choose one combination of 4 values out of the set {0, 1, 2, …, 29}. Each possible choice is equally likely to be the winning combination. The attached code is a simulation of buying 10,000,000 lottery tickets of this type. Why isn’t the simulation accurate? Please choose exactly one function to edit to make the simulation more accurate. Rewrite this one function only. You may not make any changes to the rest of the code. Will the original faulty version of the code produce an estimate that is too high or too low? Why?
7). (1 Pt).      After what constellation is the campus street, Gemini Boulevard, named?
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