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first 12 subquestions give a maximal score of 72p (100%). Question 4(d) can be skipped,
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QUESTION 1.

Let f be the function given by f(z,y, z,w) = 2w — yz.

(a) (6p) Compute the partial derivatives and the Hessian matrix of f.
(b) (6p) Find all stationary points of f, and classify them as local max, local min or saddle points.
(c) (6p) Does f have a global maximum? Justify your answer.

QUESTION 2.
We consider the matrix A given by
0 0 0 1
0 0 -1 0
A=
0 -1 0 O
10 0 0

(a) (6p) Compute the rank of A+ I and A — I, where I is the identity matrix.
(b) (6p) Is A diagonalizable? Justify your answer.
(c) (6p) Find all eigenvectors of A with eigenvalue A = —1.

QUESTION 3.

Solve the difference equation:
(a) (6p) yeyo — 11lyi11 + 28y, = 36t + 18
Solve the differential equations:

(b) (6p) ¥ = 4y + te*

Y / t
6
© 6p) prp sz ¥ ey

= 0, with initial condition y(1) = 2
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QUESTION 4.

We consider the following Kuhn-Tucker problem:
2 2
. e 4+y <1
max f(x,y,z,w) = zw — yz subject to
f@:9,2,w) vz o] {4z2+9w2§36

(a) (6p) Write down the Kuhn-Tucker conditions. Show that there is a solution of these conditions
with (z,y, z,w) = (0,1, —3,0), and find the corresponding multipliers.

(b) (6p) Show that (z,y,z,w) = (0,1, —3,0) solves the Kuhn-Tucker problem.

(c) (6p) Estimate the maximum value in the Kuhn-Tucker problem we obtain when we replace
the second constraint with 4.222 + 9w? < 36.

(d) Extra credits (6p) Find all five solutions of the Kuhn-Tucker conditions in a).
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