
Homework #4
Due Friday, September 18

1. Suppose there are two populations in our model: Humans, whose population is rep-
resented by Hn and Aliens, represented by An. In forming our DDS there are many
different expressions we can use. For each of the following expressions, explain or inter-
pret what it means as a contribution to the change in the Human population (assume
all constants are positive). For example if the expression was shn then I’d consider
the model Hn+1−Hn = aHn. This could be interpreted as an increase proportional to
the current population due to birth, or a side effect of the alien presence which causes
spontaneous human cloning of a portion of the population.

(a) −aHn

(b) bAn

(c) −cH2
n

(d) +dHnAn

(e) −eHnAn

2. In the cafeteria there are 3 eating areas, labeled A, B, and C. A math modeler has
observed that if someone eats in area A one day then they have a 20% chance of eating
at B and a 10% chance of eating at C the next day. For area B, it’s a 40% chance of
switching to A and 10% for C. Finally, if someone is in area C, there is a 50% chance
they’ll be at A and a 50% chance they’ll be at B the next day. (Apparently Area C is
not very popular)

(a) Draw the state diagram for this scenario.

(b) Construct the transition matrix.

(c) If on day 1, the areas are chosen equally, i.e. π(1) = (1/3, 1/3, 1/3), what is the
distribution of patrons on day 2? on day 5?

(d) By the end of the year what will the distribution be?

3. Draw the state diagram and formulate the transition matrix for this simple dice game.
Here are the rules:

(a) There are 10 spaces. You start in space 1 and win when you get to space 10.

(b) You roll 1 fair six-sided die. If you get a 1, 2 or 3, you move forward that many
spaces. If you roll a 4,5, you move back 1 space. If you roll a 6 you go back to
space 1.

(c) If you are in space 1 and have to go back, you just stay in space 1.

(d) You must reach space 10 on an exact roll. If your move would take you past space
10, you do not move. For example if you are in space 9 and roll a 2, you don’t
move.


