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Problem sheet 1
Tutorials by Ikhwan Khalid <ikhwankhalid92@gmasil.com>.
Solutions will be collected during the lecture on Wednesday April 17.

1. [2 points] Check whether the following two systems are equivalent. If so, express each equation
in each system as a linear combination of the equations in the other system.

x1 — 29 = 0, 3x1 + a2 =0,
and
201 +x2 =0 x1 + a9 = 0.

2. [2 points] Suppose that A, B, C, D and E are matrices over F having the following sizes:
Aisd x5, Bisdxbhb C(Cisbx2, Dis4x2, FEisbxd4d.

Determine whether the following matrix expressions are defined and for those that are defined,
determine the size of the resulting matrix:

a) BA; b) AC+D; ¢) AE+B; d) AB+B; e) E(A+B); f) E(AC).

3. [2 points] Let
3
2 -1 1
A:<1 5 1), B = 1 |, C=(1 -1).
-1
Compute ABC and C'AB.
4. [1 point] Find a 2 x 2 matrix A such that A? =0 and A # 0.

5. [2 points] Find a row-reduced echelon matrix which is row-equivalent to

1 —
A= 2 2
1 141

What are the solutions of Az = 07
6. [1 point] Describe explicitly all 2 x 2 row-reduced echalon matrices.
7. [34343 points] Find all solutions of the following systems of linear equations:
1 —x2+ 223 =1,

2x1 + x3 =1,
r1 — 3x9 +4x3 = 2,

r1 —2w0 + 23+ 214 =1,
r1+ T2 —x3 + 24 =2,
QZ1—|—75132—55133—.Z'4 23,
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2x1 — 3x2 — Tx3 + 524 + 2205 = —2,
x1 — 229 —4x3 + 3x4 + 75 =2,
21 —4x3 4+ 224 + 75 = 3,
T1 — Dx9 — Tx3 + 64 + 225 = —T.
8. [3 points] Let
3 -1 2
A= 2 1 1
1 -3 0

For which triples (b1, ba, b3) does the system Az = b have a solution?



