3.2.1

1.

Answers to Exercise.

az2Ro+R3 sz Ro+Ry cuzR3+Ra

_— o o o

L(ao1, az1, 01, 32, 042, 43).

1 0 00 1 0 0 O 1 0 00
0 1 00 0 1 00 o 1 0 O
0 0 1 0 a1 0 1 0 0 0 1 0
as; 0 0 1 0 0 01 0 0 01

(¢) L(awgr, asy, @32, a1, 042, ag3) is invertible. Reason: It is a product of six invertible matrices (each of them a row-

3. —

4.

(a) Invertible. Matrix inverse: _23 _53 }
. - [ -1 3)2
(b) Invertible. Matrix inverse: 2 52 }
. . ) 1/3 1/3
(c) Invertible. Matrix inverse: 19 2/9 ]
(d) Not invertible. No matrix inverse.
[ 11 2 2
(e) Invertible. Matrix inverse: -4 0 1
6 -1 1 |
[ 27 —16 6
(f) Invertible. Matrix inverse: 8 -5 2
| -5 3 -1 ]
[ 16 —11 3
(¢) Invertible. Matrix inverse: 7/2  5/2 —1/2
| —5/2 —3/2 1/2
(h) Not invertible. No matrix inverse.
(i) Not invertible. No matrix inverse.
1 -1 0 -1
. . . - 0o -1/2 0 0
(j) Invertible. Matrix inverse: —1/5 1 /5 3/5
2/5 —1/2 —2/5 —1/5
(a)
I az1R1+Ry aziR1+Rs as1Ri1+Ry
4
(b)
L(az1, a31, a1, a2, g, au3)
10 0 O 0 0 0 1 0
101 0 O 1 00 0 1 O
100 1 0 0 10 0 az 1
0 0 Q43 1 0 (67D 0 1 0 0 0
operation matrix).
(a)

01 0 0
0 01 0
10 0 0
0 0 0O
0 0 01
0 0 0O

_ o OO oo

SO = OO O

R1<—)R2 R1<—>R3 R4<—>R5 R5<—>R(, I
6

(b) A= M[R5 <~ Rﬁ}M[R;; <~ R5]M[R1 <~ R3]M[R1 <~ RQ]M[(SRG}M[5R5]M[4R4]M[3R3]M[2R2}

(¢) A is invertible. Reason: A is a product of row-operation matrices, which are invertible.



0 0 1 0 0 0
/2 0 0 0 0 0
A1 — 0 1/3 0 0 0 0
0 0 0 0 1/4 0
0 0 0 O 0 1/5
0 0 0 1/6 0 0
(a)B:I4
1 1 0 0
21 00
(b) A= 0 3 10
0 0 4 1
D=1
(c) A is invertible, and A~! = C.
10003 O -3
(a) 010 00 -1 1 1
Y1oo1o0l3 1 -2 -3
000 1}]-1 0 1 1
% 01 (1) _1%
(b) A7t = p
;12
10 101
by _ by
b2 b2 b
(¢) The one and only one solution of LS(A, b) is given by 3b1_ 2+ 05 + L
7—|—b2—2b3—74
—b1 + b3 + by

0
(d) The one and only solution of LS(A?, ;) is given by g .
1

(a) A is invertible if and only if 3 # 0.

0 0 1 B
0 0 0 1
-1 _
(b) i 4 0 @ —a «
-1 1 -1 1

ii. It is necessary that a # 0.



