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Question 1.

We consider the linear system of differential equations given by

ẋ = −5x + y + 1

ẏ = 2x− 4y + 14

(a) Find the steady state (x, y).
(b) Rewrite the systen in the form z′ = Az and use this to solve the system.
(c) Is the system stable? Find (x, y) at t = 200 in terms of the initial state (x0, y0).

Question 2.

We consider the function f(x, y, z, w) = xw − yz defined on R4.

(a) If f convex? Is it concave?
(b) Find the global maximum and minimum values of f , if they exist.

Question 3.

We consider the function f(x, y, z) = x2 + y2 + z2 with domain D = {(x, y, z) : 2x2 + 6y2 + 3z2 ≥ 36},
and the optimization problem

min
(x,y,z)∈D

f(x, y, z)

(a) Is the set D compact?
(b) Is f convex? Is it concave?
(c) Solve the optimization problem.
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Question 4.

We consider the optimal control problem

max
T∑
t=0

(3− ut)x
2
t subject to xt+1 = xtut, x0 = 1, ut ∈ U

with control region U = [1, 3] ⊆ R.

(a) Solve the problem for T = 3 using dynamical programming.
(b) Solve the problem for a general T .
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