4.3

L.

. Let B be the basis [1

Let BB be the standard basis of P, : 1,t,¢% Then the coordinates of the given polynomials with respect
to B are

7 9 3 79 3
fls=13|.lgle=}9|.|hlp={2]|. Finding rref |3 9 2| = I;, we conclude that [f}s,[gls. [t]a
1 4 1 1 4 1

are linearly independent, hence so are f, g, h, since the coordinate transformation is an isomorphism.

0] [0 ! D 0 0 0 of R?*2. Then the coordinates of the given

00 0 0
l 11 2
matrices with respect to B are 1 = § ,[?) 3]3“ g [é ;]B—
1 4 7
(1] 11 21 100 -1
é . Finding rref i i g g = g (l] ? ;1 # I;, we conclude that the four vectors
| 8] 1 4 7 8 000 0
(1] [ 2 1
4 2 3 4 1 4
1 slols] gl 2 linearly dependent, and so are the four given matrices. In fact [6 8] =
| 1] 4 7 8
11 1 2
s A0
11 1 1
. We proceed as in Exercise 1. Since rref S g ? i = Iy, the four given polynomials do form a basis
1 7 5 8

of P

. Consider the coordinate vectors of the 3 given polynomials with respect o the standard basis of P

11,82
1 0 2k
1i,[1),.|2+%
0 1 1
1 6 2k 1 0 2k
Since matrix {1 1 2+ k| reducesto |0 1 2— k|, these three vectors form a basis of B unless
01 1 0 0 k-1

k = 1. Therefore, the three polynomials f{),#f(¢), g{t) form a basis of P unless k = 1,



5. Use a diagram as in Definition 4.3.2:

o] = [os][s 2-16 ta]

|
PN

a a
The matrix B that transforms [b] into [b + 2c
¢ 3c

oot R e

0
2.
3

10
sB=10 1
0 0




13. Use a diagram as in Delinition 4.3.2:
a b atc b+d
e d T 20+2¢c 2b+2d

a+c
b+d
B, 20+ 2¢
26+ 2d

[T = R I



The matrix is B =

DN D
KD D e O
DD
| S R e

14. Use Fact 4.3.3 to construct matrix B column by colummn:

o[ 0 L oL 8- |

<o
<

o e R ]
o e o
e L}

= e e



21.

22

at+bt+ct? 7 b-3a+ (2~ 3b)t - 3et’

l

a b—3a
b B 2¢—3b
c — —3c
-3 1 0
Thus B = 0 -3 219.
0] 0 -3

a+bt+ct? p 4b+2c+8ct



0 4 2 010
38. In Exercise 22, we found B= [0 0 8|, withrref B=10 0 1. Now
000 000

im(B) = span(€}, &), and ker(B} = span(@}. Thus im(T) = span(1, {), rank(T) = 2,

and ker(7) = span(l). Note that im(7’) consists of the linear functions, and ker(T") consists of the
constant, functions.



. B =[[(b—1)cos(t) — asin{t)] [acos(t} + (b— 1}sin(t)]] = [b:al bj 1].

51. Note that cos(f — 7/2) = sin(t) and sin{t — #/2) = ~ cos(t). Thus

B = [fcos(t - /2)lg Isin(t —/2)] = (el i=eos(@l) = |§ |-

. Recall that cos{t - &) = cos(8) cos(t) + sin(é) sin{t) and

sin{t — &) = cos(d) sin(t) — sin{6) cos(f). Also, cos(n/4) = sin(r/4) = V2/2.
Thus

B = {[cos{t ~ 7/4)]z [sin(t — 7/4)]g]

_ H? cos(t) + ? sin(t)]g [——\g—icos(t) + ? sin(f-)] J = g [i —i]

. Recall that cos{t — &) = cos(4) cos(t) + sin{é) sin(t) and
sin(t — &) = cos(8) sin(t) — sin(8) cos(t).

Thus

B = [{eos{t — 8)]5 [sin(t - 8)]a]

= [foos(8) cos(t) + sin(8) sin(£)] |~ sin(6)cos(t) + cos(8) sin(t)]] = [‘:’I‘l’% "Zz:g ]

Note that B is a rotation matrix.

1 5 H 1
. Note that the two basis vectors [ 1} and —4] are perpendicular. Thus T’ [ ljl = { 1:| and

A i e[ LB 0

0
0
0






