Solution to Practice 3x

Note: The solutions to B4 will depend heavily on how you choose to row reduce
the given matrix, and so your answer may not be the same as mine. Except for

A~ which does not depend on the choice of row operations.

1 2 -1 1 2 -1
B4(a)(i) | 0 1 2 ~ 10 1 2
2 4 0 Rs; — 2Ry 0 0 2 (1/2)R3
1 2 -1 Ry + R3 1 2 0 Ry — 2R, 100
~]10 1 2| R—2R3 ~| 0 1 0 ~[10 10
0 0 1 0 0 1 0 0 1
1 00
The first row operation is R3 — 2R, so F1 = 01 0.
-2 0 1
1 0 0
The second row operation is (1/2)Rs,so Ex = | 0 1 0
0 0 1/2
1 01
The third row operation is Ry + R3,so E3=| 0 1 0
0 0 1
10 0
The fourth row operation is Ry — 2R3, so By, = | 0 1 =2
0 0 1
1 -2 0
The fifth row operation is Ry — 2R», s0 E5 = | 0 1 0
0 0 1
1 0 0 1 00 [ 1 0 0
B4(a)(ii) ExE;1 = | 0 1 0 01 0|= 0 1 0
0 0 1/2 -2 0 1 | -1 0 1/2
1 0 1 1 0 0] 0 0 1/2
EsEsE; = Es(ExE)=1| 0 1 0 0 1 0| = 0 1 0
0 0 1 -1 0 1/2 -1 0 1/2
1 0 0 0 0 1/2 0 0
E,E3EE) = Ey(EsEsE;))=| 0 1 =2 0 1 0| = 2 1
0 0 1 -1 0 1/2 -1 0
1 -2 0 0 0 1/2
Al = EsE,FE3E B, = E5(E4E3E2E1) = 0 1 0 2 1 -1
0 0 1 -1 0 1/2

1/2

1/2



-4 -2 5/2
2 1 -1
-1 0 1/2

B4(a)(iii) A= E;'E; 'E; 'E; "B Y so A is

1 00 1 00 1 0 —1 1 00 1 20
01 0 01 0 0 1 0 0 1 2 01 0
2 0 1 0 0 2 0 0 1 0 0 1 0 0 1
1 00 1 00 1 00
B4(b)(i) | 2 3 O Ry —2R; ~ | 0 3 O 1/3R, ~ | 0 1 0
1 4 1| Ry—Ry 0 4 1 0 4 1
1 0 0
~10 1 0
0 0 1
1 00
The first row operation is R, —2R;,so By = | =2 1 0
0 0 1
1 0 0
The second row operation is R3 — Ry, so Ey = 01 0
-1 0 1
1 0 0
The third row operation is (1/3)Rs,s0 E3= | 0 1/3 0
0 0 1
1 0 0
The fourth row operation is R3 —4Rs,s0 Fy = | 0 1 0
0 —4 1
1 00 1 00 100
B4(b)(ii) E2F; = 010 -2 1 0|=|-210
-1 0 1 0 0 1 -1 0 1
1 0 0 1 00 1 0 0
E3EsE; = Es(EsE )= | 0 1/3 0 -2 1 0|=]-2/3 1/3 0
0 0 1 -1 0 1 -1 0 1
1 0 0 1 0 0
Al = E E3EE = E4(E3E2E1) = 0 1 0 —2/3 1/3 0
0 -4 1 -1 0 1
1 0 0
—2/3 1/3 0
5/3 —4/3 1



B4(b)(iii) A= E;'E;'E; 'E; Y so A is

4

1 0 0 1 0 0 1 0 0 1 0 0
2 1 0 01 0 0 3 0 01 0
0 0 1 1 0 1 0 0 1 0 4 1
0 1 2 Ri 1 R3 1 1 1
B4(c)(i) | -4 -3 -3 ~ | -4 -3 -3 Ry + 4R,
1 1 1 0 1 2
1 1 1 R — Ry 1 0 0 1 0 0
~10 1 1 ~|10 1 1] Rhb—R3 ~|[0 1 0
01 2 Rs — Ry 0 0 1 0 0 1
0 0 1
The first row operation is Ry { Rs,so By = 0 1 0
1 0 0
1 0 0
The second row operation is Ro +4R;,s0 Fa= | 4 1 0
0 0 1
1 -1 0
The third row operation is Ry — Ra, so E3= | 0 1 0
0 0 1
1 0 0
The fourth row operation is R3 — Ry, s0 F4 = | 0 1 0
0 -1 1
1 0
The fifth row operation is Ry — Rz, so Es = | 0 1 -1
0 0 1
1 0 0 0 0 1 0 0 1
B4(c)(ii) EoE1 =4 1 0 01 0|=]01 4
0 0 1 1 0 0 1 0 0
1 -1 0 0 0 1 0o -1 -3
EsEyF) = E3(E2E) = | 0 10 01 4|=1]0 1 4
0 0 1 1 0 0 1 0 0
0 0 0 -1 -3 0
E,E3E2E; = E4(EsEsE)=| 0 1 0 0 1 4 1 =10
0 -1 1 1 0 1
1 0 0 0o -1 -3
A7l = EsE FEsEsEy = E5(E4E3E2E1) = 0 1 -1 0 1
0 0 1 1 -1 —4
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