
Markov Problems

To create a transition matrix for a Markov process one can have the data handed to them
in a list as was done in class or we can make use of graphs to state the data much more
concisely.

1. A math teacher from the University of North Texas decided to assign homework based
on probabilities. On the first day of class she drew the following graph on the board
to tell the students whether to expect a full assignment (F), a partial assignment (P),
or no assignment (N) the next day.
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The numbers next to the arrows in the above diagram give the probability of moving
from the state at the base of the arrow to the state at the tip of the arrow. For instance,
if a partial assignment was given on Monday, there would be a 45% chance that a full
assignment will be assigned on Tuesday.

(a) The probabilities of having a full, partial, or empty assignment on Monday are
x, y and z, respectively. Find the likelihood of each kind of assignment that may
be given Tuesday. Write this system down as a product of matrices, indicating
which is the transition matrix A.

(b) Today is Wednesday and the students have a partial assignment. What is the
probability that there will be no homework on Friday?
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(c) Given that the probabilities of having a full, partial, or empty assignment today
are x, y and z, respectively, find the probabilities of each kind of assignment that
may be given k class days from now.

(d) Recall that if there is a vector that all initial values tend toward, then it will be
in the null space of I −A where A is still the transition matrix you found in (a).
Find N (I − A).

(e) Explain the meaning to the solution you found in (d).
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