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1. (10 points) Solve explicitly the recurrence equation
Tp = Tp—1+6T,_2 ’

with initial conditions
ro = 2, Tr1 = 1

2. (10 points) In a certain species of animals, only one-year-old, two-year-old and three-
year olds are fertile. The probabilities of a one-year-old, two-year-old, and three-year
female to give birth to a new female are p1, pa, ps respectivley.

Assuming that there were ¢y females born at n = 0, ¢; females born at n = 1 and ¢
females born at n = 2, Set up a recurrence that will enable you to find the expected
number of females born at time n.

In terms of ¢y, c1, co, p1, P2, p3, how many females were born at n = 37



3. (10 points) Prove that a;(n) = 2°" satisfies the non-linear recurrence equation
a(n) = a(n —1)°

Is the following constant multiple of the seqeuncec a;(n), given by az(n) = 3- 23", also a
solution? Why?

4. (10 points) Solve the following recurrence subject to the initla conditions.

a(n) =5a(n—1)—6a(n—2)+1 ; a(0)=2 , a(l)=3



5. (10 points) (a) Find all the steady-states of the non-linear recurrence

z(n) =kzx(n —1)(1 —z(n—1))

Y

where k is a positive number between 0 and 4. Express your answer in terms of k (if
needed).

(b) For which values of k is © = 0 the only stable steady-state? For which values of k is
the other steady-state stable? For which values of k£ neither of them are?

6. (10 points) Show that x = 4 is a steady-state of the discrete dynamical system, for any
real number k,
1-— —1)) (4 - —1
i) = a1y - LZHO =D A=s0-1)
For what values of the parameter, k, is x = 4 a stable steady-state?




7. (10 points) You enter a fair casino (where the prob. of winning a dollar is 3 and the

prob. of losing a dollar is %), and you must exit if you are broke or you have 200 dollars.

If right now you have 150 dollars, how likely are you to exit a winner? How long would
you expect to be in the casino until you leave either a winner or loser?

8. (10 points) Find the equilibrium point(s) of the continuous dynamical system
a'(t) = Tx(t) = 3y(t) , y'(t) =32(t) - Ty(t)

Is it stable, semi-stable, or not stable? Explain!



9. (20 points) (a) (10 points) Find all the steady-states of the discrete dynamical system

ar(n+1)= %
az(n+1) =3 i2c(:()n)

b (10 points) For these steady-states, which of them are stable? unstable? semi-stable?
Explain.



