2. As is Example 3.24, we begin by computing the determinant of A, det A. Why?

Since A = [ ‘2‘ 'g ] det A = 4(0) — (=2)(2) = 4, A is invertible.

[ 4 -2 01 ; 0
Check: AA~! = 2| 1O0) rora-ta=
2 0)]|-31 01 -1
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So, by Theorem 3.8, A~ = } =
-2 4 -

]=1.
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3. As is Example 3.24, we begin by computing the determinant of A, det A. Why?
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Since A = [ i [ det A = 3(8) ~ 4(6) = 0, A s not invertie.
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12. As in Example 3.25, we use the inverse of the coeffici

. 1 -1 _ 11
SmceA:{ ],WehaveAlzé{_Q 1}:

2 1

Therefore, since b = { ; }, we have x = A7 lb = {

o= 4]} - 1]

13. As in Example 3.25, we use the inverse of the coefficient matrix A to solve the systems.

: 12 ] 6 -2
SmceA—[2 6},wehaveA —2{_2 1}

F e

ent matrix A to solve the system.
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wWIN) Wl
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Also, note that we are given by = {EJ,bQZ {_51\,31’1(1 bs = [(Q)}

(a) Since Ax; = b;, the solution in each case is x; = A7 b;. So we have:
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(b) We form the augmented matrix [A | by bz bs ] and row reduce to solve.

3 -12 10
—
5 20 01
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(c) The A-! method requires 7 multiplications, while row reduction requires only 6.



17. In (a) we will give an example, and in (b) we will prove (AB)~! = A~!B~! & AB = BA.

(a) We choose 4, B, then compute (AB)~!, A~'!B~" to show (AB)~! # A"'B~L

10 10
9 1} a.ndB—[_2 1].Then

av= (3] [ 2]) -(G]) -6 4]

e I R EH N

So, clearly (AB)™! # A~1B-L.
e T T T ——

LetA:[

14 . R2
92. (A1X)"' = A(BT2A) T = I AN = A(ATH (BT = XTI A= B

So X = (B2AH)"L = (AT THBY T = ABTE

/————’——-\
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36. (010 =1010].
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40. As in Example 3.29, we attempt to express A as a product of elementary matrices. Why?
To compute A~! and to factor A, that is to see how A is created by elementary row operations.

As we row reduce A, we use the elementary operations involved to create F; and E; !
A 24 gory |1 1| R—2r |11 %Rz 11|(Rr-pr, |10
11 —/ (24| — (02|—|01] — 01

01 10 10 1 -1
SOEl—[l O},Ez—l:_21:i,E3— OlJ’andE‘l_l:O 1:’.

—,
-1 01 ~1 10 1 10 —1 11
And E] :{10],E2 ={21},E3 =[02},andE4 :[01}.

Since E4E3FEyE1A = I, we should have 4 = E[lEglEglEgl.

A o [24] [01][101[1 011 1] poipoipeio:
o a- [24] <[22 [0 [0 T2 1] - ersere

This answer is not unique. For example, we could have row reduced A as follows.
A 2 4 %Rl 1 2Rp-r |1 2|_-Rm|12|R 2R |10
11]—]|11 — |0 -1|—7101 - 01
10 1 0 1 =2
,Eg—li_llil,Eg—liO _1},andE4—[0 IJ.

AndEl‘lz[(Q) H,E;:“ H,Eglz[é _ﬂ,andEj:H ﬂ

Verify that A = E7'E; ES E;! in this case as well.

SO -El =

41. Suppose AB = I. Then, consider: Bx = 0. Left-multiplying by A = ABx = AO0.
This implies that /x = x = 0. Thus Bx = 0 has the unique solution x = 0 =
The equivalence of (¢) and (a) in the Fundamental Theorem (3.12) = B is invertible.
If we now right-multiply both sides of AB = I by B!, we obtain
ABB'=IB'© Al=B ' A=B"1e A" =B.
Thus the inverse of A exists and A~! =B,

R . _1
54. Asin Example 3.30, we adjoin the identity matrix to A then row reduce [ A l I ] to [ I \ A ]

1

110(100 100} 3 3 -3
1 _ -1
(A|I]=|101]010]|—|010 L4 g =114

1 1 1

011]001 0013 3 3

11 -2 5 —4
57. A= | ¢ 1-2

2
5 1 -2 2
9 2 -4 3




A=LU
Ax=b = (LU)x =

Loy [
1) |w| "
Likewise, since {7 — [ 4 -2
4 —2 5 _ 0 4.’1}1 —
4 27711
Check.A;x:[2 3}[2]:[

1

2
],UX:y§

T = 5o
= 2

T9 =




3. Since A = LU, where L is unit lower triangular and U is upper triangular, we have:

A=LU
Ax=b = (LU)x=b

(AB)C=A(BC)

=

Ux=y
L{Ux)=b = Ly=b

So we solve the system by the two-step method outlined after Theorem 3.15:

1) Solve Ly = b by forward substitution (see Exercises 25 and 26 in Section 2.1) and

2) Solve Ux =y by back substitution (see Example 2.5 in Section 2.1)

2 1 =27
A=|2 3 -4

4 -3 0]

1 007

-1 10

2 & 1]

Y1

Y2 =-3

Y3
Likewise, U =

21

04

00

I

Z2

z3=—1

00
10
5}

i1

21 -2 -3
04 6| =LUand b= 1|,s0Ly=b=
00 -1 0
v =3 y= -3
= "t v lsp= n+ 1=

2y1 — 3y2 +y3

0 ys=-2y+3p
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1. Let V = { [ i}} We will show V satisfies all 10 axioms required of a vector space.
1[;},[2’} EVZ}[:::;]GV'

e[ (2] 2]

SREDE- - e )

J
6 [;]evz>[zijelf
7%[;%HD:{giz]_cﬁjw[ﬂ
verd[Z]= [T =e[z] el



9 . . .
All axioms apply = V is a vector space. We will show only the key axioms of 1 and 6

L8 d b _[atad b+¥
oc|Tloe]™| 0 c+d 6-d[ab}=[dadb]

0c 0 de

12. Need only show axioms 8, 9 and 10 are satisfied.
o

8. c(p(z) + q(x)) = c(ap + a1T + 02T 2y + c(bo + bz + box?) = cp(z) + cq()-
9. e(dp(z)) = c(dao + dayz + dagx 2) = cdag + cdala: + cdasz? = (cd)p(z).
10. 1p(z) = {ap + 1T + asz?) = ao + 1T + asx? = p(x)-

14. ¢ {f} = {cil # {j} — axiom 6 fails = V is not a complex vector space.
z cz czZ AR e

23. Will show u+(-1ju=0= (-Du=-u:u+(-u= 1u+(.—1)u o

————

ca
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a a’ a+a /
27. b |+ ¥ a+a
I:lal} ':|/ by b+0b" | = W is not a sub
af lal + || la + a/| space.

T —————

ety Ll e
J [a+bJ’ [GJ‘IUJ:WiSasubspace.

0l [~ 0 -
29. a,b#O,{‘é b}{ %—b}EWbUt[o b]+{ ‘Z_‘Z]:[% ‘(ﬂggwéil&
’_____-:—-———-

34. We will show that W satisfies axioms 1 and 6 = W_is a subspa
ce

Lv+v =(bz+c?) + (z+2? T ——
=0+ 2
6. dV:d(bx+c;1;2) =dbx+dCI2:$)dv(E W.)1E+(C+c’)l’ =vH+v eW.

37. v=a2dw=-2%¢ .
= = 3 3
W=v+w=2z’+(~2°) =0¢ W (because degree = 0) = no




