Linear algebra, WNE, 2018/2019
meeting 2.

4 October 2018

Problems

1. Which of the following systems of equations are homoge-
neous? Which are inconsistent? Which have exactly one

solution?
Uy - 201 —x2 =1 7
1+ 212 =8

1+ 2x2 +4x3 + 24 =0
Us:<{ —3x1 +x2+3x3+5x4 =0 ,
5x1 + 229 4+ Tx3 =0

x1 —x2 +x3 =2
Us - 200 —x3 =8 7
—x1+x2 —23 =0
—x1 +8x9 4+ Txz = —4
Uy :x1 +2x2 —x3 + 24 = 5.
2. Which  tuple  (=1,1,1,-1),(2,3,1,4), (4, —3,2,1),
(4,0,-3, %) satisfy the following system of equations?

3x1 + 2x2 +4x3 + 224 =1
Tx1 + 5xo + 9x3 + 44 = 3
bry —3xg + Txs +4xy =1
3. Find the general solution to the following system of equ-
ations.
T1 + 3x2 +x3 + 514 = 2
2x1 + Txo + 9x3 + 224 = 4
41 + 1322 + 11lxs + 1224 = 8
4. Find the general solution to the following system of equ-
ations.
2x1 — x2 + x3 + 224 4+ 325 = 2
6x1 — 3x2 + 223 + 44 + x5 = 3
6x1 — 3x2 + 4x3 + 8x4 + 13x5 =9
4ry — 229 + x3 + T4 + 225 = 1
5. For which real numbers ¢t € R tuple (1,¢, 3, 2t) is a solution
to the following system of equations?
3x1 +2x2 +x3 — x4 =6
2x1 + 5x9 — 3x3 — 224 =5
xr1 — 4xo + bxz + 224 = 16

6. For which real numbers s € R the system of equations

x1 + 2x2 4+ 223 + 324 = 2
3x1 + 5xo +4x3 +8x4 =7
x1 +3x2 +4x3 + 414 = S

is consistent?

7. Let w(z) be a polynomial of degree 3 satisfying condi-
tions w(0) = —1,w(1) = 3,w(2) = 7,w(—1) = —5. Find
the coefficients of w(z).

8. Three brothers Antoni, Bonifacy and Cezary added up
their ages, and found out that they are in total 100 years
old. Moreover, 10 years ago, the age of Antoni was equal
to the sum of the age of Bonifacy and half of the age of
Cezary. Is it possible, that the sum of the age of Antoni
from 25 years ago multiplied by 4, and the age of Cezary
now equals 100 years as well?

Homework

1. Find the general solution to the following system of equ-
ations.

6x +4y+5z+2w+3t =1
3z4+2y+4z4+w+2t=3
3z 42y —2z4+w=-7

9z + 6y + 2z + 3w+ 2t = 2

2. Does there exist a polynomial w(z) of degree 2 such that
w(—2) = 2, w(3) = 10 which has both real roots such that
their product equals —37 Hint: use Vieta’s formulas.

3. For which real numbers ¢ € R tuple (t2,—1,1,—t2,1) is a
solution of the following system of equations.

Txy — bxg — 3x3 + bry — Hars = —1
91 + 8x2 — 9x3 + 24 + 1125 =1
—4x1 + 622 + 223 — x4 + 925 = 2



