Solution to Practice 1m

1 1
B6(a) Let S = {€1, &, €3} be the standard basis for R?, and let B = 11, 11,
0 -1 -3

be another basis for R2. To find the change of coordinates matrix @ from B-
coordinates to S-coordinates, we need to find the coordinates of the vectors in
B with respect to the standard basis S. But we immediately see that

1 1 1 1 5 5
1| =111, 1| = 1], 1| = 1
04 0 -1 |4 ~1 -3 |4 -3

and so we have

1 1 5 1 1 5
Q= 1 1 1 =1 1 1
0]e L-1]s | -3 0 -1 -3

To find the change of coordinates matrix P from S-coordinates to B-coordinates,
we use Theorem 4.4.2, which tells us that P = Q ', and then we use the matrix
inverse algorithm to find Q~!:

1 1 5[1 00 1 1 5] 100
1 1 1/0 1 0| RR—Ry ~|0 0 —4|-1 1 0| RelRs
0 -1 -3|0 0 1 0 -1 =3| 0 0 1
1 1 5| 1 0 0 1 1 5] 1 0 071 Ri—5R;
~10 -1 =3] 00 1| (-D)Re ~|0 1 3| O 0 —1 | Ry—3Rs
|0 0 —4|-1 1 0] (-1/4)Rs 0 0 1/1/4 —1/4 0
[1 1 0|-1/4 5/4 0] Ri—R 1 0 0| 2/4 2/4 1
~10 1 0|-3/4 3/4 —1 ~|10 1 0]|-3/4 3/4 -1
00 1| 1/4 -1/4 0O 00 1| 1/4 —-1/4 0
2/4  2/4 1
And so we see that P=Q~ ' = | -3/4 3/4 -1
/4 -1/4 0

B6(b) Let S = {1,x,22} be the standard basis for P, and let B = {—1 +
2221+ x + 22,1 — 2 — 32%} be another basis for P». To find the change of
coordinates matrix ) from B-coordinates to S-coordinates, we need to find the
coordinates of the vectors in B with respect to the standard basis £. But we
immediately see that

-1 1 1
[—1422%s = 0, [4z+a’ls=| 1|, [Q-2-3"s=]| -1
2 1 -3



and so we have
1 1

Q=[[-1+2:%s [1+z+2%s [1-2-32%s | = 01 -1
2 1

To find the change of coordinates matrix P from S-coordinates to B-coordinates,
we use Theorem 4.4.2, which tells us that P = Q ', and then we use the matrix
inverse algorithm to find Q~!:

11 1]1 0 0] (-)R 1 -1 -1[-1 0 0
01 —-1/0 1 O ~ 10 1 -1 0 1 0
21 =3]0 0 1 2 1 -3 0 0 1 Rs — 2R,
(1 -1 —-1]-1 0 0 1 -1 —-1]-1 0 0
~ |0 1 -1 01 0 ~ |0 1 -1 0 1 0
0 3 —1| 2 0 1| Ry—3R, 0 0 2| 2 -3 1| (1/2)Rs
(1 -1 —1]-1 00 07 Ri+Rs 1 -1 0]0 —3/2 1/27 Ri+Re
~lo 1 -1] o 1 0| R4+Ry ~|0 1 0|1 —1/2 1/2
(0 0 1] 1 -3/2 1/2 0 0 1[1 -3/2 1/2
10 0[1 -2 1
~l0 1 o1 —1/2 172
000 1]1 —3/2 12
1 -2 1
And so wesee that P=Q 1= | 1 —-1/2 1/2
1 -3/2 1/2

B6(c) Let S = {[ (1) 8 } , [ 8 (1) ]} be the standard basis for the vector

0 -2 0 3
other basis for V. To find the change of coordinates matrix @) from B-coordinates

to S-coordinates, we need to find the coordinates of the vectors in B with respect
to the standard basis S. But we immediately see that

ol le) [l

and so we have

o-[[s =] 18] ]-15 =]

To find the change of coordinates matrix P from S-coordinates to B-coordinates,

space V of 2 x 2 diagonal matrices, and let B = [ 3 0 ] , [ 5 0 } } be an-



we use Theorem 4.4.2, which tells us that P = Q ', and then we use the matrix
inverse algorithm to find Q~!:

3 5|1 0| Ri+Rs 1 8|1 1
{ -2 3]0 1} N’{— 310 1} Ry + 2R,
1 8|11 18] 1 1] RS8R
“’[ 0 19]2 3 } (1/19)R; "~ [ 0 1]2/19 3/19 }
1 0]3/19 —5/19
“’[ 0 1[2/19 3/19 ]
3/19 —5/19

And so we see that P = Q™! = [

2/19

3/19

|

D2 Suppose V is a vector space with basis B = {vi,va,v3,v4}. Then C =
{v3,Vva, vy, vy} is also a basis for V. The matrix P such that P[x|g = [X]c is

[ vile [vale [vale [vale |
To find the columns of P, we note that:
V1 = O(Vg) + O(Vg) =+ O(V4) + 1(V1)
Vo = O(Vg) + 1(V2) + 0(V4) + O(Vl)
V3 = l(Vg) + O(Vz) + 0(V4) + O(Vl)
vy = 0(v3) + 0(va) + 1(v4) + 0(vy)
This means that
0 0 1 0
0 1 0 0
[Vile = 0 [Vale = 0 [vsle = 0 [Vale = 1
1 0 0 0
0 01 0
01 00
And so we have that P = 00 0 1
1 0 0 O



