MATH 240 HOMEWORK 6 NAME
Prof. J. Beachy Wednesday, 11/6/02 Score / 20

If L.V — W is a linear transformation, and S is basis for a V, while T is a basis for W, then we will use
My s(L) to denote the matriz of L with respect to the bases S and T.

1. (p 290 #8) Define L : May — My by L(A) = [ ;) i ] A, for A in Mss. Use the ordered bases

silo ol Lo o L5 oL Lo vlpmar={[a V] Lo o] Lol [o 0]}

(a) Find the matrix representation of L with respect to S.

To find Mg s(L), substitute each of the basis vectors in S into L; then find the coordinates relative to S.
I 1 0 11 2 1 0] |10 I 0 1 |12 0 1] |01
00 13 4 00| |30 0 0 13 4 00 |0 3
I 00 12 00| |20 I 0 0 12 00| |0 2
1 0 13 4 10| |40 0 1 13 4 0 1| |0 4

The standard coordinates of these matrices go in as columns. Mg_s(L) =

O W o
W o = O
O = O N
= O N O

(b) Find the matrix representation of L with respect to T
To find Mr. (L), substitute each of the basis vectors in T into L; then find the coordinates relative to T'.

(Lot ])=0a tllon]=05 2] = o)) =[5 Hllo o )= 15 5]
(el)-0 dlhel=e o] (e o)) -1 200 o ]-10 5]

We need to form the matrix [T | L(T') | and row reduce to get [ I | My (L) ].

[\)

[\
[ —
o o
L =

1110|1130 1 1 10|11 30

001012101 |0 1 0121 01

0010|3370 0 0 10|33 70

10004 3 0 3 0 -1 -1 0|3 2 -3 3
10 1 —1|-1 0 3 -1 1 00 —1]-4 -3 —4 -1
lot1 0o 121 0 1| o100 1|2 1 0 1
00 1 0| 33 7 0 001 0| 3 3 7 o0
00 -1 1| 5 3 -3 4 000 1| 8 6 4 4
1 0 0 0] 4 3 0 3 4 3 0 3
010 0|-6 -5 —4 -3 6 -5 —4 -3
10010 3 3 7 0 Mr—r(L) = 3 3 7 0
(000 1| 8 6 4 4 8 6 4 4

(d) Find the matrix representation of L with respect to T and S.

We need to form the matrix [ S | L(T) | and row reduce to get [ I | Mg—r(L) ]. Since S is the standard
basis, and we have already computed what L does to T, there is no work to do.

1 1 0
MSHT(L) =

=W N
O N O Ww

1 1
3 0
3 3



(¢) Find the matrix representation of L with respect to S and T.

We need to form the matrix [T | L(S) | and row reduce to get [ I | Mp_s(L) ].

1110|1020 1 1 10l 10 20

0101/0102f [0 1 01 01 02

001 0[3 040 0 0 1 0| 30 40

1 00 0/0 3 0 4 0 -1 -1 0|—-1 3 -2 4
(1 0 1 -1 1 -1 2 -2 100 —-1]-2 -1 -2 -2
|01 0o 1o 1 0o 2| o100 1|0 1 0 2
00 1 0| 3 0 4 0 001 0| 3 0 4 0
00 -1 1|-1 4 -2 6 000 1] 2 4 2 6
10 0 0] 0 3 0 4 0 3 0 4
01 0 0[-2 -3 —2 —4 2 -3 -2 —4
1o o010 3 0 4 0 Mr—s(L) = 3 0 4 0
(000 1] 2 4 2 6 2 4 2 6

2. (p 290 #10) Let L : Py — Pa be defined by L(p(t)) = tp(t) + p(0).
(a) Find the matrix representation of L with respect to the bases S = {t, 1} for P; and T = {t2,t,1} for Ps.

Comment: This should be easy enough to do directly, without forming the matrix [ T | L(.S) ].

1 0 a 1 0
Liat +b) = t(at +b) +b=at®> + bt +b 0 1 {a}: b My s(L)=|0 1
b
0 1 b 0 1
(b) Find the matrix representation of L with respect to the bases S’ = {t + 1,t — 1} for P; and T’ =
{2 +1,t —1,t+ 1} for Ps.

We need to form the matrix [T | L(S’) ] and row reduce to get [ I | M7 —g/(L) ].

LEt+1)=tt+1)+1=t2+t+1 Lt—1)=t{t—1)-1=t2—-t—-1
1 001 1 1 001 1 1 001 1
0 1 1|1 =1 |~]0 1 1|1 =1 |~]0 1 1|1 -1
1 -1 11 -1 0 -1 1|0 -2 00 2|1 -3

1 0 o0 1 1 1 0 0] 1 1 1 1

~ 10 1 1] 1 =1 |~]010[1/2 1/2 Mp_g(L)=| 1/2 1/2

0 0 1[1/2 —3/2 0 0 1[1/2 —3/2 1/2 —3/2

To check this, we have

Lt+1) =1+ 1)+t -1+ 3(t+1) =t2+t+1  Lt—1) =1#+1)+it-1)-3@¢t+1) =t2—t-1



