Linear algebra, WNE, 2018/2019

meeting 13. — homework solutions

15 November 2018

Group 8:00

1. Let A = {(1,2,3),(2,1,0),(4,5,0)}, B = {(2,1,2),(3,1,2),(2,1,3)}. Find a matrix C € Ms3(R), such
that for any vector o € R? we get that if the coordinates of o with respect to A are a1, as, as , and by, b, bs
are the coordinates of this vector with respect to B, then

al b1
C- as = b2
as b3
Matrix C' simply equals to M (id)i, so we have to find the coordinates of vectors from A with respect to
B:
2 3 2 1 2 4 1 11 2 1 5
1 11 2 1 5 fwew| 2 3 2 1 2 4 |wy—2w,ws—2w;
2 2 3 3 00 2 2 3 3 00
1 1 1 2 1 5 1 1 0 3 3 15
01 0 -3 O —6 |wg—w3| 0 1 0 =3 0 —6 | wy —we
001 -1 -2 -10 0 01 -1 -2 -10
1 00 6 3 21
01 0 -3 0 -6
0 01 -1 -2 -10
6 3 21
Therefore, M(id)5 =C=| -3 0 —6
-1 -2 -10

2. Let A = {(1,1,2),(1,2,1),(0,0,1)}, B = {(2,1),(1,—-1)},C = {(2,4),(—1,1)} and let p: R® — R? be a
linear transformation such that M(¢)5 = _51 33 i } . Find M (¢)§.

We know that M ()G = M(id)§ - M (¢

(
Notice that (1,~1) = —(—1,1) and (2,1 0

1
= 1(2,4) — (-1,1), hence, M(id)§ = [ 21 ] Therefore,

Group 9:00

1. Let A = {(2,1,0),(1,2,3),(4,5,0)}, B = {(1,2,2),(1,2,3),(1,3,2)}. Find a matrix C € M3y3(R), such
that for any vector o € R?® we get the following. If a;, as, as are the coordinates of o with respect to A,
and by, by, bs are the coordinates of this vector with respect to B, then

a by
C as = b2
as b3



Matrix C' simply equals to M (id)ﬁ, so we have to find the coordinates of vectors from A with respect to

1 1 112 1 4 1 1172 1 4
2 2 3|1 2 5 w2—2w1,w3—2w1 0 0 1 -3 0 -3 W3 < W2
2 3 2|0 3 0 01 0|—-4 1 -8
11 1} 2 1 11 0] 5 1 7
01 0|—-4 1 ’LU1—'lU3 01 0|—-4 1 -8 w1 — Wa
0 0 1|-3 0 0 1/-3 0 =3
1 0 0 0 15
0 1 0 —4 1 -8
00 1|-3 0 =3
9 0 15
Thus, M(id)§=C=| -4 1 -8
-3 0 -3

2. Let A ={(2,1,1),(1,2,1),(1,0,0)}, B = {(1,-1),(2,1)},C = {(-1,1),(2,4)} and let ¢: R* — R? be a
linear transformation such that M ()5 = { é g i ] Find M(cp)a

We know that M(p)5 = M(id)§ - M (p)5.
) =

(
Notice that (1, —1) = —(—1,1) and (2,1) = —(—1,1) + (2,4), therefore M (id)§ = [ —01

M(sﬁ)iZ[ol él}'[é g ﬂ:{; Y 26]'

1 } Hence,
2



