Solution to Practice 1q

D4(a) D(1) = 0, so [D(1)c = { 8 } D) = 1, so [D(@)]e = [ . ] and
D(22) = 22, so0 [D(22)]c = [ X ] Thus,

a0 ([ 4]} =t [o([ 4 ])], = | 1] e ([3]) -

3+ 22, but [3 + 2?]¢ is not immediately obvious. To find [3 + 22]¢, we need to
find a, b, ¢ € R such that

a(l1+2?) +b(1+x) + (-1 — x + 2?) = 3 + 22
This is the same as
(a+b—c)+ (b—c)r+ (a+c)r? =3+ 2?
and this is equivalent to the system

a +b —c =3
b —c =

To solve this system, we row reduce its augmented matrix:

1 1 —-11]3 1 1 -1 3 R — R,
01 —-1]0 ~ 10 1 -1 0

1 0 1|1 Rs — Ry 0 -1 2| =2 Rs + Ry
1 0 0 3 1 0 0 3
~ 01 -1 0 Ry + Rg ~ 01 0]-2
0 0 1] -2 0 0 1|-2

And so we see that a = 3, b = —2, and ¢ = —2, which means that [L ({ ; })]C =

3
[3+22%]c = | —2 |. Which tells us that
-2



0 3
1 -2
1 -2

D4(C)FirstwenotethatT<[ _f D - [ (1) g } andT({ ; D

To find [ , we need to find aq, b1, c1,d; € R such that
c

10 11 1 11 00
o 3] melo olenlo Vel ]eal g

_ a1+b1+01 a1 +C
di b1+

clLls

Ry

o

which is equivalent to the system

aq +b1 +c1 =1
a1 +c1 =0
dy =
by +c =3
We also need to find [:(3) _(1) , which means we need to find ag, ba, co,dy € R
lc
such that
3 0 1 1] 10 11 0 0
[O _1} —(l2|:0 O_+b2[0 1]—%62{0 1}+d2[1 0]
_ a2+b2+62 ao + C2
n dy b2+ ca

which is equivalent to the system

as  +by  Hco =3
as —+co =
do =0
by  +eo =-1

Since our two systems have the same coefficient matrix, we can solve them
simultaneously by row reducing the following doubly augmented matrix:



111 01] 3 1 11 0| 1] 3] Ri+Rs
1 01 0/0] 0| Ry—Ry 0 -1 0 0|—-1|-3
000 1|0 0| RggRy ~ |0 1 1 0| 3|—-11| Rs+Ry
01 1 0[3]-1] 0 00 1] 0| 0

1 01 0| 0] 0] R —Rs 1 00 0]-2] 4

0 -1 0 0|—-1|-3] (-DR; 01 00| 1| 3
“lo o010 2|-4 “loo0 10| 2|-4

0 00 1] 0| 0 000 1| 0] 0
This tells us that a; = =2, b1 =1,¢1 =2,d1 =0, a0 =4, by =3, co = —4, and

d4 = 0. Which in turn tells us that

-2 4
2 1 1 3
’ mo (]2 )],
P -]
0 0
and from this we get
-2 4
1 3
C[T]B* 2 _4
0 0

s3] [} 3]
!

s while L(ﬁg) = 5’(71 — 7’172, SO

1 5
3 =7

Bl(a) L(ﬁl) = U + 373, SO [L(ﬁl)]lg = l: 3
[L(¥2)]g = [ _? } This means that [L]p = { ] We use this to find

that



woiane=[§ 3] 4]-[ 3]

2
B]_(b) L(Ul) = 2’[71 - 3’172, SO [L(’l_fl)]g = -3 . L(/(72) = 3’[71 + 4’[72 — V3, SO
0
3 -1
[L(ﬁg)]g = 4 . And L(Ug,) = —’171 —|—2172+6U3, SO [L(Ug,)]g = 2 . This
-1 6
2 3 -1
means that [L]Jg=| —3 4 2 |. We use this to find that
0 -1 6
2 3 -1 5 0
[L(@))s = [Llsl7]s= | =3 4 2 -3 | =25
0 —1 6 1 9
B5(a) We need to find a,b, ¢ € R such that
5 1 0 1 a+c
2| =a|ll1|4+b| 1| +c|O0|=]|a+d
1 0 1 1 b+ e
This is equivalent to the system
a +c =5
a +b =2
b 4c =1

To solve this system, we row reduce its augmented matrix.

10 1[5 10 1] 5

11 02| RR—R, ~|0 1 —1]-3

01 1)1 | 01 1| 1| Rs—Ry
(1.0 1] 5 10 1| 57 Ri—Rs
~|0 1 -1|-3 ~|0 1 —1|-3| Ry+Rs
0 0 2| 4| (1/2)Rs 00 1| 2
(1.0 0] 3

~10 1 0]-1

00 1| 2




5
This means that « = 3, b = —1, and ¢ = 2. And so we have that { 2 ]
B

4] |

woe([3])- 2] = ()] - [ +([3])
=P LRl

1
from B5(a) tells us that | L ( [ 1 ]




