Math 2660 Topics in Linear Algebra, Key

4.2
2-4,6-7

2 (a) Ler) = L(L,0,0) = (1,0)7, L(es) = (L(0,1,0)" = (1,0)7, L(es) = L(0,0,1) =
(0,0)7. So the matrix representation with respect to the bases {e1,es, e3} of R? and
{e1,e} of R? is

[L(e1) L(ez) L(es)] = [(1) (1) 8] :
(b) L(er) = L(1,0,0)" = (1,0)", L(ez) = (L(0,1,0)" = (0,1)", L(es) = L(0,0,1)" =

(0,0)T. So the matrix representation with respect to {e, e, e3} of R? and {e, e}
R? is

©]
=

[L(e1) Liez) Lleg)] = [; X 8] .

(C) L(el) = L(l,O,O)T = (_170)T7 L(eZ) = (L(O,LO)T = (17_1)T7 L(eS) = L(anal)T =
(0,1)T. So the matrix representation with respect to {er, ez, es} of R® and {ej,es} of
R? is
-1 1 0
[Ller) Lies) Lles)] = [ L 1] .

3 A is the matrix representation of L with respect to the basis {e1, e, e3} of R3.

(a) L(ey) = L(1,0,0)" = (0,0,1)”, L(es) = (L(0,1,0)" = (0,1,0), L(es) = L(0,0,1)T =
(1,0,0)T. So the matrix representation A with respect to the bases {er, ez, e3} of R? is

0
[L(e1) L(ez2) L(e3)] = |0
1

o = O

1
0
0

(b) L(el) = L(lvov O)T = (1? 1, 1)T? L(EZ) = (L(07 170)T = (07 1, 1)T7 L(e3) = L(()?Ovl)T =
(0,0,1)”. So the matrix representation A with respect to {er, ez, e3} of R? is

1
[L(e1) L(ez) L(es)] = |1
1

S = O

0
0
1

(c) L(e1) = L(1,0,0)T = (0,3,2)7, L(es) = (L(0,1,0)T = (0,1,0)7, L(e3) = L(0,0,1)T =
(2,0,—1)T. So the matrix representation A with respect to {e, es, e3} of R3 is

0 0 2
[L(el) L(eg) L(eg)] =13 1 0
2 0 -1



4 L(e;) = L(1,0,0)" = (2,1, -1)T, L(e) = (L(0,1,0)" = (-1,2,-1)T, L(e3) = L(0,0,1)T =
(—1,-1,2)T. So the matrix representation A with respect to {e, ez, e3} of R? is

2 -1 -1
A=[L(e)) L(es) L(es)] = | -1 2 -1
1 -1 2
2 —1 —1] [1] Jo
(a) L(x)=Az=|-1 2 —1| |1| = |0].
-1 -1 2|1 0
9 —1 —1] 2] [2
(b) L(z)=Ax=|-1 2 —1| [1| =|-1
1 -1 2|1 1
2 1 —1] [=5 ~15
(c) L(z) =Az=|-1 2 -1 31=129
1 -1 2 2 6

6 The matrix representation of L from the basis {e1, es} of R? to {by, by, b3} is given by

A =[[L(e1)]s [L(e2)]B].

Now L(ei) = L(1,0)T = by + bs, L(ez) = L(0,1)T = by + bs. So [L(e1)]s = (1,0,1)T and
[L(e2)]p = (0,1,1)T. Then

1 0
A=o0 1
1 1
7 (a) By the definition of Z,
I(e1) = e =cuy1+ciay2 +ci3ys
I(e2) = e =cay1 + ca2y2 + c23y3
I(e2) = e3=ca1y1+ c3y2+c33y3
1 1 111 0 O
Solving | 1 1 0|{0 1 0 | tohave
1 0 0|0 0 1
I(e1) = =0yi+0y2+1lys
I(e2) = =0y1+1ly2—1lys
I(ez) = =1ly1—lya+0ys

So the coordinate vectors of ej, ea, e3 with respect to the ordered basis {y1,y2,y3} are

0 1
Jeady =111 ,[es]ly =|-1
-1 0

lelly =

_ o O

(b) The matrix A is the change of basis matrix from {e;, ez, e3} to {y1,y2,y3}. So

0 0 1
A=[ledy [ea]y [esly]= [0 1 -1
1 -1 0



