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Exercises 0

1. A, B,C € R™"™. Which of the following statements are always true?
OAB = BA
O(AB)C = A(BC)

2. eR, veR” SeR™"
Which of the following statements are always true?

O ASv = Sl
O ASv = \S
O ASv = SvA
O ASv = (AS)v
O ASv = A(Sv)
O ASv = vAS

3. Where do the results of the following examples live in (in R, in R, in R™*", in R™*"
etc.)?
e \S
o )\
o Sv
o vy

o PcR™*": SP
4. Reformulate S(Av + w)

aiy, .. ,Qm1

5. If A € R™™, where does AT live in and if A = | : : how does AT look

Q1p, -« ,0mn
like?

6. What is always true?
O0(AB)T = ATBT or  J(AB)T = BTAT or O both
O(AB) ' =A"'Btor O(AB)"'=B1'A'or 0O both



7. e What is the rank of a matrix?

e What does it mean if a matrix is non-singular?

8. Consider the linear optimization problem:

max 2xr; + 5xy
wrt., xp + 22, < 4
dxy 4+ 3z < 12
20 < 3
x1, ze > 0

(a) Determine the feasible region.

(b) Solve the optimization problem graphically.
)
)

(c

(d) What do you notice?

Solve the problem for the new objective function 2z, + 4xs.

9. Consider now this linear optimization problem:

max 2513'1 —+ 5.1'2

wrt., T — 29 < —1
21’1 + 3%2 S 12

) S 2

T 2 0

(a) Determine the feasible region.
(b) Solve the optimization problem graphically.
(¢) What do you notice?



Programming exercises
10. Construct in MATLAB the following matrices and vectors:

(a) identity matrix of size 6 x 6

12 3
b) A=[4 5 6
789

(¢) The vector v = (0,0,0,0,0,0,2)
(d) The vector v = (1,1,1,1,1,2)

Hint: use the commands eye, zeros and ones.

11. Check if A is invertible. If the inverse exists, compute it.

12. Solve the following linear equations:

120 9

(a) 14 0 6]z=|-10
089 33
16 2 3 0 29
5 11 10 8 89

M) {9 7 6 12]°=|s0
4 14 15 1 81
16 5 9 4 69

(© 2 11 7 14| 101

13 10 6 15|77 [101
0 8 12 1 56

13. Install gurobi

(a) go to the webpage http://www.gurobi.com/ and download the gurobi solver
(b) install it on your computer

(c) try to run the example (coins.lp)

Under ”Quick Start Guide” you will find some useful tips.



