Exam Midterm exam in GRA 6035 Mathematics
Date October 7th, 2016 at 1500 - 1600

This exam has 8 questions

QUESTION 1.

Consider an m x n linear system A -x = b, where rk A = 4 and rk(A|b) = 5. Which statement is
true?

(a) The linear system has a unique solution

(b) The linear system is inconsistent

(c) The linear system has one degree of freedom
(d) The linear system has n — 4 degrees of freedom
(e) I prefer not to answer.

QUESTION 2.
Consider the vectors vi,va, vs, given by
4 —4 2t
V] = t , Vg = 3 , V3= 0
3 1 1

Which statement is true?

(a) The vectors {vi,va,vs} are linearly independent for all ¢

(b) The vectors {vi, ve,vs} are linearly dependent exactly when t = 1

(¢) The vectors {v1, Ve, vs} are linearly dependent exactly when t =3 or t = 6
(d) The vectors {vi,va,vs} are linearly dependent exactly when t =1 ort =6
(e) I prefer not to answer.

QUESTION 3.

Compute the number of degrees of freedom of the linear system A -x = 0 when

1 2 3 2
A=12 -1 1 -3
1 s s+1 9

Which statement is true?

(a) There are 2 degrees of freedom for all s

(b) There are 2 degrees of freedom when s = 3, and 1 degrees of freedom when s # 3
(c) There are 2 degrees of freedom when s = 7, and 1 degrees of freedom when s # 7
(d) There is 1 degree of freedom for all s

(e) I prefer not to answer.



QUESTION 4.

Let A1, A2, A3 be the eigenvalues of the matrix

O = =
_ o =

1
A= 0
1/4

Which statement is true?

(a) A+ A2+ A3 >0and AAA3 >0

(b) A+ A2+ A3 >0and AMAA3 <0

(¢) A1+ A2+ A3 <0 and AjAgAg >0

(d)
)

d) M + X2+ A3 <0and AMAA3 <0
(e) I prefer not to answer.

QUESTION 5.

Consider the matrix A given by

.

Il
o O =
O =
n OO

Which statement is true?

(a) A is diagonalizable for all s

(b) A is diagonalizable exactly when s =1
(c) A is diagonalizable exactly when s # 1
(d) A is not diagonalizable for any s

(e) I prefer not to answer.

QUESTION 6.
A Markov chain x;41 = Ax; has transition matrix A given by
0.77 0.19
A= <O.23 0.81>

and equilibrium state x = (3 ). Which statement is true?

(a) x=19 and y = 23

(b) £ =19/23 and y = 4/23
(¢c) © =23/42 and y = 19/42
(d) = =19/42 and y = 23/42
(e) I prefer not to answer.

QUESTION 7.

Consider the quadratic form
f(x1, e, k3, 24) = Qx% + 6x124 + 45[?% + 2x0x3 — 2w914 + 33:% + 5332

Which statement is true?

(a) f is positive semidefinite but not positive definite
(b) f is positive definite
(c) f is indefinite
(d) f is negative definite
)

(e) I prefer not to answer.



QUESTION 8.

For a # 0, consider the function f(z,y) = vIny — aylnx defined on Dy = {(x,y) : © > 0,y > 0}.
Which statement is true?

(a) f is a concave function for a = 1 and for a = —1
(b) f is a concave function for a = 1, but not for a = —1
(¢) f is a concave function for @ = —1, and not for a = 1
(d) f is not a concave function for a = 1 or for a = —1

)

(e) I prefer not to answer.
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