Problems for Lecture 5 GRA 6035 / ELE 3781 Mathematics

Key Problems

Problem 1.
Determine the definiteness of the symmetric matrix:
4 0 1
4= ) (Y eaefi
1 0 4
2 3 =5 -1 -2 =2
d)A=[3 7 0 e) A=|(-2 -4 —4
-5 0 35 -2 —4 =2
Problem 2.
Find the symmetric matrix of the quadratic form, and determine its definiteness:
a) f(z,y) = 2 — 8zy + 3y? b) f(z,y,2) = 202 — 222 + 3y? + 22
c) f(z,y,2) = 322 + 4oy — 4wz + 3y? + dyz + 822 d) f(z,y,z,w) = 2w —yz
Problem 3.
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 4.
Find an orthogonal matrix P such that PT AP = D is a diagonal matrix:
3 1 4 01 0 1 1
a)A:<1 3) by A=(0 4 0 c) A=[(1 0 1
1 0 4 1 1 0
Problem 5.
Find the equilibrium state v of the Markov chains with transition matrix A. Is the Markov chain regular?
0.75 0.02 0.10
)= (020 - (030 0) o = (om0 090 0
' ' ' ' 0.05 0.08 0.70
02 04 0
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Exercise problems for Midterm exam Question 1-20
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

https://www.dr-eriksen.no/teaching/ELE3781/ BSc Business Analytics


https://www.dr-eriksen.no/teaching/GRA6035/Exams/midterm-2018-10.pdf
https://www.dr-eriksen.no/teaching/GRA6035/Exams/midterm-2019-01.pdf
https://www.dr-eriksen.no/teaching/GRA6035/Exams/mock-midterm-2022-10.pdf
https://www.dr-eriksen.no/teaching/GRA6035/
https://www.dr-eriksen.no/teaching/ELE3781/

Answers to Key Problems

Problem 1.
a) Positive definite

d) Positive semi-definite

Problem 2.
a) Indefinite

d) Indefinite

Problem 3.
Positive semi-definite

Problem 4.
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Problem 5.

a) v = <134/ /1177) (regular)

d) v = ((1)) (not regular)

b) Negative definite

e) Indefinite

b) Positive definite
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b) v = @j) (regular)

7/25
e) v=|14/25| (regular)
4/25

c) Positive definite

c¢) Positive semi-definite
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c) v=[10/15| (regular)
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