1.8.1 Answers to Exercise.
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1L (@ Ji=|0 1 0
2 0 1
(1 0 0]
(b) Jo=|0 0 1
0 1 0|
(3 0 0]
€ Js=]0 1 0
0 0 1]
300
d) J=JsJpJy=|2 0 1.
01 0
1/3 0 0
e J=| 0 0 1]
—-2/3 1 0

2. (a) p1is Ry +— Ro.
p2is —2R1 + Ro.
p3 is 1Ry + Ry.
p4 is Re <— Rg.
ps5 s —%Rg.

(b) A (4 x 4)-square matrix H for which the equality A’ = HA holds is given by the sequence of row operations

P/

0 1 00
. 0 0 10
It is given by H = ~1/5 2/5 0 0
0 1 0 1
3. (a) P1 iSR1<—>R2.
P2 is —4R; + R5 .
pgiS—%Rg.
(b) 33 1R2+R1 32 —2R3+R4 Bl
10 000
01 -2 0 0
O K=[00 100
00 010
00 00 1
(d)
100 00 1 =10 0 0 1 -1 2 0 0
0100 0 0 100 0 0 100 0
;2B g 001 0 0| 2t g 001 0 0|20 01 0 0
00210 0 0 2 1 0 0 02 1 0
00001 0 00 0 1 0 00 0 1
1 -1 2 0 0 1 =1 2 0 0
0 1 -2 0 0 0 101 0
ZatRe o f g g 1 00 0 | MRl g 001 0 0| =H
0 0 210 0 02 10
0 0 0 0 1 0 00 0 1
T3 -2 0
4. (a) -1 -1 1
0 2 -1
T2 -1 0
| 1 0 o0
-3 2 1
8 5 2
()| 7 —4 -2
-3 2 1




3 5 0 -1
T S1 0 o0
@ 2 -3 0 1
9 —16 1 4
1 00 1 00 1 0 0 1 -1 0
5. @) Ji=| -1 10|, =0 10| =01 0|, s=|0 1 0]
0 0 1 2 0 1 0 —1 0 0 1
100 100 10 0 100
) Bi=| 1 1 0|, Bs=|1 1 0|,Bo=|1 1 0|,Bi=|21 0]
00 1 11 1 31 1 311
(C) BlAl —1R1+R> BgAl —2R1+R3 B3A1 —1Rs+R3 B4A1 —1R>+R1 A1 —1R1+R> A2 —2R1+R3 A3 —1Rs+R3

—1R2+R
A4#>A5

1+ 0181 + asfa + a3fs ,511 %2 %3 T
_ aq
a3 0O 0 1 J
1 . _ﬂlﬂ —%2 —%3
_ | o + a1 o P2 o103
(b) H = —aig a3y 14+ 2B aszf33
—az  aszh a B2 1+ azfs |

7. Comment.
Contrast with the argument for proving the statement with row-operation matrices and that for proving the state-
ment with row operations alone.

8. Outline of argument.

By assumption, there are some row-operation matrices, all of them (m X m)-square matrices, say, G1,Ga, - ,Gy
such that A’ = G}, --- GG A.
Also by assumption, there are some row-operation matrices, all of them (p X p)-square matrices, say, Hy, Ha, -+ , Hy

such that B’ = H,--- HyH| B.
Define the ((m + p) x (m + p))-matrices Jy, Jo, -, J, Je+1, Jp+2,** , Jgre by

Js = [ Ofxsm O}T;Xp ] for each s =1,2,--- . k
Jee = [ szm O}'}:p ] foreacht =1,2,--- ¢
It follows that |—r| = Jpse--- Jprol Je o T [5]
7 — JEk+¢ k+2Jk+1Yk 21T~
Note that each of Jy, Jo, -+, Jpy¢ is a row-operation matrix by construction.
9. (a) —

(b) An appropriate choice is to take A’ = [(1)], B = [ﬂ, A = [(1)}, B" = {(ﬂ

(NotethatA:[é é},B:[% (1)])



