Linear algebra, WNE, 2018/2019
meeting 11. — solutions

8 November 2018

1. Let linear transformation ¢,v: R* — R? be such that ¢((2,2,1)) = (19,12), ¢((1,1,0)) = (10,0),
90((17070)) = (371) and 1/}((71727 1)) = (5,11)715((*17 130)) = (471)77/) (0303 1)) = (379) Find a formula
for ¢ + 3v.

hd 90((170’0)) = (37 1)

o (0,1,0) = (1,1,0) — (1,0,0), s0 ((0,1,0)) = (10,0) — (3,1) = (7, —1)

e (0,0,1) =(2,2,1) — 2(1,1,0), thus ©((0,0,1)) = (19,12) — 2(10,0) = (-1, 12)

e (1,0,0) = (-1,2,1) — 2(-1,1,0) — (0,0,1), therefore ¥((1,0,0)) = (5,11) — 2(4,1) — (3,9) = (—6,0)
e (0,1,0) = (-1,2,1) — (—1,1,0) — (0,0,1), so ¥((0,1,0)) = (5,11) — (4,1) — (3,9) = (—2,1)

hd ¢((Ov 0, 1)) = (35 9)

Hence, o((z,y,2)) = Bx+Ty—z,x—y+122) and ¥ ((z, y, 2)) = (—6x—2y+3z,y+9z). So (p+3¢)(z,y,z) =
(=152 +y + 82,2 + 2y + 39z).

1 0 -1 0 3 -1
3 2 0 1 2 -1 . . .
2. Let A = 0 1 0 and B = s 1 o | Find A+ 2B. Find a matrix C, such that A+ C = B.
1 -1 -2 2 3 1
1 0 -1 0 6 -2 1 6 -3
3 2 0 2 4 =2 5 6 -2
Av2B=1 1 o |tl12 o |74 3 o0
1 -1 -2 4 6 2 5 5 0
0 3 -1 1 0 -1 -1 3 0
1 2 -1 3 2 0 -2 0 -1
C_B_A_210 0O 1 0| | 2 0 0
2 3 1 1 -1 -2 1 4 3
3. Calculate A - B for
- 0 3 -1 =2
o A= 1g?}andB: 1 2 0 -1
- 01 0 2
[ 3 4
1 3
e A=| 2 2 andB:{g g _H
-1 0
L0 1
wAp_ | 10H0-142:0 1:340-242.1 1-(=1)+0-042-0 1-(=2)+0-(~1)+2-2 ] _
T 10431410 1:343-241-1 1-(=1)4+3-04+1-0 1-(=2)+3-(=1)+1-2 |

0 5 -1 2
3 10 -1 -3



3-444-0 3.34+4.2 3-(—=1)+4-(-1) 12 17 -7
1-443-0 1-3+3-2 1-(=1)+3-(=1) 4 9 -4
e AB=| 2-442-0 2.3+2-2 2.(-1)+2-(-1) |=| 8 10 -4
(=1)-440-0 (=1)-340-2 (=1)-(=1)40-(=1) —4 -3 1
0-4+1-0 0-34+1-2  0-(=1)+1-(=1) 0o 2 -1

4. Check whether for all A, B € M, «»(R), AB = BA.

e [ ][ 8]=[8 8 [t 6] (2 4]-[5 2]



