
Math 194
Problem Set 3

1. Suppose A is an n × n matrix with the property that for each vector b in Rn, the matrix equation
Ax = b is consistent. Is it true that Ax = b has exactly one solution for each b in Rn? Justify your
answer.

2. Suppose that the three islands of Genosha, Moreau, and Sodor have no contact with the outside world.
All of the food produced by these three islands is consumed among the three islands. In addition, the
amount of food produced by each island equals the total amount of food consumed by that island.

Of the food produced by Genosha,
1

3
is consumed by Genosha itself and

2

3
is consumed by Moreau.

Of the food produced by Moreau,
1

2
is consumed by Genosha and

1

2
is consumed by Sodor. Of the

food produced by Sodor,
1

4
is consumed by Moreau and

3

4
is consumed by Sodor itself.

Which of these three islands consumes (and thus produces) the most food? Justify your answer.

3. The figure below shows a network of one-way streets with traffic flowing in the directions indicated.
The flow rates along the streets are measured as the average number of vehicles per hour.

(a) Solve an appropriate system of linear equations to determine the unknown flow rates.

(b) Is it possible to close the road from A to B for construction and keep traffic flowing on the other
streets? Justify your answer.

4. Each year employees at a company are given the option of donating to a local charity as part of a
payroll deduction plan. In general, 80% of the employees enrolled in the plan in any one year will
choose to sign up again the following year, and 30% of the employees not enrolled in the plan will
choose to enroll the following year. What percentage of employees would you expect to find enrolled
in the program in the long run?

5. A mouse is placed in a box with nine rooms arranged in a 3 × 3 grid. Each room is connected to the
rooms adjacent to it. Assume that each minute it is equally likely that the mouse goes through any
door in the room or stays put in the room. What is the probability that it will be in the upper-left
square after many minutes have gone by?


