MATH 240 HOMEWORK 7 SOLUTIONS NAME

Prof. J. Beachy Wednesday, 11/13/02 Score
X xr1 + T2
1. Let L : R® — R? be defined by L o = | 21 —xo |, for all vectors in R3.
T3 1+ 3
1 (1 0
Let S be the standard basis for R?, and let T be the basis 1{,/01],(1
1] [1 1
(a) Find the matrix representation Mg. g(L) of L with respect to S.
1 10 Ty + T I 1 0] [m
Mg s(L)=1]1 =1 0 | since | z1—2z2 | =] 1 =1 0 To
1 0 1 r1 + x3 1 0 1 | T3
(b) Find the transition matrices Pr.g and Ps. .
1 1 0
Ps._1: 1 01 The algorithm is to form [ S | T']| and row reduce to get [ I | Ps— ].
111
1 1 0]1 0 O 1 10| 100 10 1] 0o 1 0
Prg: 10 1/01 0|~]0 -1 1|-110]~]01 -1 1 -1 0
_111()01 0O O 1/-1 0 1 _OO 1] -1 0 1
100 1 1 -1 [ 1 1 -1
~ 10 1 0 0 -1 1 Pr_gs= 0 -1 1
00 1|-1 0 1 -1 0 1

(¢) Find the matrix representation My (L) of L with respect to T directly,
and by computing Pr. g - Mg, s(L) - Ps—r.

We've already computed the matrices we need, so Prg - Mg s(L) - Pg—p =
1 1 -1 1 1 0 1 1 0 1 0 —1 1 1 0 0 0

0 -1 1 1 -1 0 1 0 11 =10 1 1 1 01 )|=1]21 2
-1 0 1 1 0 1 1 1 1 0 -1 1 1 1 1 0 1

To find My (L) directly, the algorithm is to form [T | L(T') | and row reduce to get [ I | Pr_r |].

1 2 1 1 0 1
L{{1|]=]of, L{|o]|]=|1], L||1]|]|=]|-1
1 2 1 2 1 1

1 1 02 1 1 1 1 0 2 1 1 1 0 110 1 -1

10101 -1 |~]0 -1 1/-20 -2]~]01 —-1|2 0 2

1 1 12 2 1 0 0 1 0 1 0 0 0 110 1 0
1 0 0j]0 0 -1 0 0 -1
-0 10|21 2 Mr_p(L)=|2 1 2
0 0 1|0 1 0 0 1 0

This shows that Pr. g+ Mg.s(L) - Ps—p = Mp_7(L), and the matrix can be calculated either way.
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2. Let L : R? — R? be defined by L To = To + X3 , for all vectors in R3.
T3 1+ 22 + 23
0 0 1
Let S be the standard basis for R?, and let T be the basis 0O, 11|,]1
1 1 1
(a) Find the matrix representation Mg. g(L) of L with respect to S.
0 0 1 T3 0 0 1 T
Mg s(L)y=1]10 1 1 | since To + T3 =0 1 1 To
1 1 1 x|+ T + X3 1 1 1 T3
(b) Find the transition matrices Pr._g and Ps. .
[0 0 1
PS«—T: O 1 1
111
[0 0 1|1 0 0 1 1 1/0 0 1 10 0/0 -1 1
Pr_g: 01 1/01 0l~|011l010|~|01T1l0 10
|1 1 1{0 0 1 0 0 1|1 0 O 0 0 1|1 0 0
10 0] 0 -1 1 0 -1 1
|0 1 0/-1 10 Prog=1] -1 1 0
0 01 1 00 1 0 0
(c) Find the matrix representation Mp. (L) of L with respect to T directly,
and by computing Pr. g - Mg s(L) - Ps—r.
Prs-Ms_s(L)-Ps—p =
0 -1 1 0 01 0 0 1 1 00 0 0 1 0 0 1
-1 1 0 0 1 1 0 1 1 0 1 0 0 1 1 =10 1 1
1 0 0 1 1 1 1 1 1 0 0 1 1 1 1 1 1 1
To find My (L) directly, the algorithm is to form [T | L(T) ] and row reduce to get [ I | Pr—r .
1 0 [ 1 1
1|, rl|l1l]l=12] ||t
1 1 2 1
00 1|11 1 1 1 1 1(1 2 3 1 0 0j]0 0 1
01 111 2 2|~|01 1|1 2 2[~]01 1|1 2
1 1 1]1 2 3 0 0 1]1 1 1 0 0 1|1 1 1
1 0 0/{0 0 1 0 01
~ 10 1 0]0 1 1 Mr_p(L)=]0 1 1
00 1|1 1 1 1 1 1

This shows that Pr_g- Mg.s(L) - Ps—p = Mp_p(L). It’s interesting that although the two bases were
different, we happened to get the same matrices.



