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QUESTION 1.

We consider the function f given by f(z,y, z) = Tzy + 53> — (z — x)*.

(a) Find all the stationary points of f.
(b) Is f convex? Is it concave?

QUESTION 2.

Find the general solution y = y(t) of the following differential equations:

(a) v/ =Ty +12y =t -3
(b) 1 — 3y%y = tet
(c) (t/y) ¥y +lny=1

QUESTION 3.

We consider the matrix A and the vector b given by

5 =5 15t—-35 2t
A: b:

)

2 t—4 Tt—-16 t

(a) What is the rank of A? Are the column vectors of A linearly independent for any values of ¢?

(b) For which values of ¢ does the linear system Ax = b have one solution, infinitely many solutions
and no solutions?

(c) How many degrees of freedom does the linear system (AT A)x = 0 have? (It is not necessary
to compute AT A to answer this question.)

QUESTION 4.

We consider the optimization problem
max 22yz subject to 2% + 2y — 222 < 32
(a) Write down the first order conditions and the complementary slackness conditions for the

maximum problem, and find all admissible points that satisfy these conditions.
(b) Does the maximum problem have a solution?
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