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Problem 1. [3 pts] Solve the following system of linear of equations.
3x1 + 9x2 − 2x3 + 17x4 − 13x5 = 16

2x1 + 7x2 + 7x4 − 2x5 = 11

2x1 + 5x2 − 2x3 + 13x4 − 13x5 = 11

x1 + 3x2 − x3 + 5x4 − 4x5 = 5

(1)

Problem 2. [3 pts] Which values of r ∈ R make the following system solvable? Find these
solutions. 

x1 + 2x2 + 2x3 + x4 = 3

3x1 + 8x2 + 8x3 + 7x4 = 9

2x1 + 5x2 + 6x3 + 5x4 = 7

rx4 + x1 + 3x2 + 4x3 = 5

(2)

Problem 3. [2+2+1+3* pts] Compute determinants of

i) A =


3 4 2 2
4 5 6 5
2 3 6 0
8 7 7 8



ii) B =


3 6 0 6 3
4 5 0 4 2
5 4 3 3 2
4 3 1 2 2
1 2 1 2 1


iii) det(A5B2)

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

det



1 1 ... 1
a1 a2 ... an
a21 a22 ... a2n
.
.
.

an−1
1 an−1

2 ... an−1
n


= Πj>i(aj − ai)

Problem 4. [3+2 pts] Show that A−1 of a triangular matrix A is a triangular matrix.
What can you say about relation between [A]ii and [A−1]ii ? (diagonals of A and A−1)
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Problem 5. [2+2+2 pts] Invert matrices

A1 =


1 0 0 1
0 1 1 0
2 0 0 1
0 3 2 1



A2 =


1 3 1 1
2 −1 −2 2
−1 −2 2 −1
3 1 −1 2



and solve (if possible) Aix = bi, i = 1, 2 with Ai above and b1 =


3
5
0
6

 , b2 =


0
0
0
0


Problem 6. [3 pts] What are the values of parameters s, t ∈ R such that

c1 = (5, 7, s, 2), c2 = (1, 3, 2, 1), c3 = (2, 2, 4, t)

of R4 are linearly independent?

Problem 7. [3 pts] Gram-Schmidt orthonormalize2
0
1

 2
1
0

 0
1
1

 (starting with the last one)

Problem 8. [2+3+1 pts] We denote

a) (ei) - the canonical basis

b) εijk - alternating symbol (Levi-Civita symbol)

c) δij - Kronecker delta

Prove the following R3 identities

i) the ε− δ identity : εijkεipq = δjpδkq − δjqδkp

ii) u× (v × w) = (u · w)v − (u · v)w

iii) u× (v × w) + v × (w × u) + w × (u× v) = 0
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