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1. (1) Project b = ll] onto a = [2] to form the new vector p. (10%) (2) Find the projection matrix P onto a
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line through a = [2} (10%)
2

2. Find the eigenvalues and eigenvectors for matrices A and A®. Explain why A% iscloseto A%®. (20%)
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3. Every year, 2% of young people become old and 3% of old people become dead in one country. Suppose that the
birth rate is zero (no births), what is the steady state of young, old and dead people for that country? Numerical

proof is required to receive full credit. (20%)

4. What conditions on by, by, b5, b, make each system solvable? (5%) What are the solutions of x in each system?
(5%)
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5. Let x, be the number of vehicles traveling through arc a (¥a € A) in an urban transportation network and
tq(x,) represents the relationship between x, and the travel time for link a. Suppose that we are considering a

network with huge number of vehicles, therefore x, can be considered as continuous. (1) What is the

9ta™a) _ 0 g % b and Qfa—f‘——) > 0 Va? (10%) (2) Show that the function z(x) =
a

implication of assuming P
. b

Za f: “to(w)dw is strictly convex. (20%)




