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Key Problems

Problem 1.
Check that the Markov chain with transition matrix A is regular, and find its equilibrium state v:
0.40 0.15 0.77 0.46 0.30 0.15
a) A= (0.60 0.85) b) A= (0.23 0.54) c) A= (0.70 0.85)
0.75 0.02 0.10 02 04 O
d) A= (8?2 8;2) e) A=(0.20 090 0.20 f) A=(08 04 0.7
' ' 0.05 0.08 0.70 0 02 03
Problem 2.
Determine the definiteness of the symmetric matrix:
4 0 1
e IS IO P
1 0 4

2 3 -5 —1 -3 ~8
dA=|3 7 0 e) A=|-2 —4 —4
-5 0 35 g & -2

Problem 3.
Find the symmetric matrix of the quadratic form, and determine its definiteness:

a) f(z,y) = 2* — 8y + 3y b) f(z,y,2) = 22% — 2zz + 3y* + 2*
¢) f(z,y,2) = 322 + 4dzy — dxz + 3y? + 4yz + 822 d) f(z,y,2,w) = zw — yz
Problem 4.
Determine the definiteness of the symmetric matrix:
1 0 0 -1
0 1 -1 0
A= 0 -1 1 0
-1 0 0 1
Problem 5.
Find an orthogonal matrix P such that PTAP = D is a diagonal matrix:
3 1 4 0 1 011
a)Az(l 3) b)) A=|(0 4 0 c) A=|(1 0 1
1 0 4 1 10
Exercise Problems
Problems from the textbook: [E] 4.8 - 4.17
Exam problems: Midterm exam 10/2018 Question 1-7
Eivind Eriksen, Office B4-032, eivind.eriksen@bi.no Bl Norwegian Business School
https://www.dr-eriksen.no/teaching/GRA6035/ MSc Business/Finance/Applied Economics
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Problems for Lecture 6

GRA 6035 / ELE 3781 Mathematics

Key Problems

Problem 1.

We consider the quadratic form f(z,y,2,w) = 22 + ay? — 2ayz + az? +w? — 2zw with parameter a. Determine the

definiteness of f when

a) a>0 b)a=0

Problem 2.

c) a<0

Solve the unconstrained optimization problem max / min f(x):

a) f(z,y,2) = 52 + 6zy + 2y? + 1622 + 10yz + 1322

c) f(zy,z,w) = 2zy + 222 + 2yw + 22w

Problem 3.

b) f(zy,zw) = 2zz — 2yw — 22 — y? — 2% — w?

d) flzy,zw) =22+ 32+ 22 +w? + 2y +yz + 2w

Find all stationary points of f, classify them as local maximum/minimum points or saddle points, and determine

whether f has global maximum/minimum values:

a) f(z,y,2) =2y +z2—Y2
¢) f(zy,2) = gyt 4+ 2t 4 22

Problem 4.

Determine whether f is a convex or concave function:

a) f(z.y,zw) = 2%+ 92 + 2% +w? +zy +yz + 2w
o) f(zy,2) =zt +yt + 2%+ 22

xy +xz+yz
e) f(z,y,2) = =~ op

defined for z,y,2 > 0

Problem 5.
Determine the range V(f) of f:

a) f(z,y,2) = In(1 + 222 + 2zy + 3y — 2z2 + 2?)

Exercise Problems

Problems from the textbook:
Exam problems:

[E] 5.1 - 5.12

b) f(z,y,2,w) = 22+ y> + 22 + w? + 2y + yz + 2w
d) f(zy,z) =16 — zt — 222 — 3y? + 622 — 622

b) f(oz) = =
d) f(z,y,2) = 16 — 2* — 222 — 3y? + 6z — 62°

b) flegs) = (a2 447 + )=

[Midterm 10/2017] Question 1-8

Eivind Eriksen, Office B3y-085, eivind.eriksen@bi.no
https://www.dr-eriksen.no/teaching/GRA6035/
https://www.dr-eriksen.no/teaching/ELE3781/
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Key Problems

Problem 1.
Check if the given sets are compact (closed and bounded). It is useful to sketch the sets:

a) D ={(z,y) : 2,y > 0 and 2z + 3y < 6} b) D = {(z,y) : 422 + 9y < 36}

¢c) D={(z,y) : z,y > 1 and 2z + 3y > 12} d) D ={(z,y) : 4zy <1 and z,y > 0}
Problem 2.

Solve the Lagrange problems:
a) max f(z,y,2) = x + 2y + 3z when 2z% + 32 +222 =9
b) max / min f(z,y,2) = £ + y* + 2% when 322 + 2y? + 222 = 12

Problem 3.
Use the second order condition to solve the Lagrange problem:

a) max /min f(z,y,2) =422 +9y% + 22 whenz +y+ 2 =1
b) max / min f(z,y,z,w) = zw — yz when z? + 4y? = 4 and 42% + 9w? = 36

Problem 4.

Determine if there are any admissible points such that the NDCQ fails when the constraints are given by:
a) zyz =1 b) 322 4+ 3y? +822 =1
c) ¥+ +23=0 dzy—2w=1landz+y+z+w=4

Exercise Problems

Problems from the textbook: [E] 6.1, 6.2, 6.3ab, 6.4, 6.11
Exam problems Final exam 11/2019 Question 4ab

Answers to Key Problems

Problem 1.
a) Compact b) Compact
¢) Not compact (not bounded) d) Not compact (not bounded)
Problem 2.
a) fmax =9 b) Smin =4 fCMGK =k
Problem 3.
a) fmin = 36/"‘% b) fmax =4, fuin = —4
Problem 4.
a) None b) None c) (z,y,2) = (0,0,0) d) None
Eivind Eriksen, Office B3y-085, eivind.eriksen@bi.no Bl Norwegian Business School
https://www.dr-eriksen.no/teaching/GRA6035/ MSc Business/Finance
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Exam Midterm exam in GRA 6035 Mathematics
Date October 14th, 2022 at 0900 - 1000

This exam consists of 8 problems with score 0 - 3p each, and maximal score on this exam is 24p.
You must give reasons for your answers.

Question 1.
Determine the dimension of the null space of the matrix A:

1111
A—<1212>

Question 2.
Write v4 as a linear combination of vi, v, vs:

1 2 4 5
Vi = 0 , Vo= 3 , V3= 1 , V4= 4 s
2 1 1 0

Question 3.
Determine all values of ¢ such that the matrix A has maximal rank:

A=t 3 1
3 4 3

Question 4.
Determine the equilibrium state of the Markov chain with transition matrix A:

_ (072 0.07
A“(o.zs 0.93)

Question 5.
Determine the definiteness of the quadratic form ¢(z,y, 2) = —2? + dzy + 222 — A — dyz — 22

Question 6.
Determine the dimension of the eigenspace E) of A which contains the vector v:

11 0 1

o

A=

= O O
O = =
=

1
0
0

Question 7.
Determine the scalar a such that v —a-w is orthogonal to w when v = (1,0,4,3) and w = (1,1,1,7).

Question 8.
The points (1,1,3,4) and (0,3,1,2) are solutions of a 3 x 4 linear system Ax = b, where the minor
Mig3,124 = 2. Determine all solutions of the linear system of the form (z,, 2, 0).



