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Problem 1. [3 pts] Solve the following system of linear of equations.

31 + 929 — 2253 + 1724 — 1325 = 16

201 + Taxy + Txy — 205 = 11

2x1 4+ dxy — 223 + 1324 — 1325 = 11
r1+ 3ry —x3+ dry — 45 =5

(1)

Problem 2. [3 pts| Which values of » € R make the following system solvable? Find these
solutions.
{L‘1—|—2{L‘2+2l‘3+$4:3

3I1+8$2+8{E3+7[L’4:9
2x1+5w2+6x3+5x4:7
T$4+I1+3$2+4LL’3:5

(2)

Problem 3. [242+1+3%* pts|] Compute determinants of

34 2 2
45 6 5
)A=15 36 0
8 7 7 8
3 6 0 6 3
450 4 2
i) B=1]5 4 3 3 2
4312 2
121 21

iii) det(A°B?)

iv) (*) show that for the following n x n matrix

1 1 1
a1 a2 Qp,
2 2 2
ay as a,
det . = Hj>i(aj — CLZ')
n—1 n—1 n—1
101 ag ap |

Problem 4. [3+2 pts] Show that A™! of a triangular matrix A is a triangular matrix.
What can you say about relation between [A]; and [A™1]; 7 (diagonals of A and A™1)
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Problem 5. [24-242 pts| Invert matrices

A =

SN O =
w o = o
N O = O
== O =

1 3 1 1
2 -1 =2 2
-1 -2 2 -1
3 1 -1 2

and solve (if possible) A;xz = b;, i = 1,2 with A; above and b; = , by =

S O Ot Ww
o O OO

Problem 6. [3 pts] What are the values of parameters s,¢ € R such that
a1 =(5,7,5,2),c0=1(1,3,2,1),c5 = (2,2,4,1)
of R* are linearly independent?

Problem 7. [3 pts| Gram-Schmidt orthonormalize

0
1| (starting with the last one)
1

Problem 8. [24-3+1 pts] We denote
a) (e;) - the canonical basis
b) €1 - alternating symbol (Levi-Civita symbol)
c) 0;; - Kronecker delta

Prove the following R? identities
i) the e — 0 identity : €;x€ipg = 0jpOkg — 0j¢0kp
i) ux(vxw)=(u-wv—(u v)w

i) ux (vxw)+vXx(wxu)+wx(uxv)=0



