Solution to Practice 2k

B1(a) We are trying to find z1, 23, and x3 such that

1 2 0 —4
1 0 2 -2
T 0 + x2 0 + x3 1|~ 9
1 2 1 —6

This is the same as a system of four equations in three unknowns, with aug-
mented matrix

1 2 0|4
1 0 2 |-2
0 0 -1/ 2
1 2 1|6

To solve this, we will row reduce the augmented matrix:

1 2 0|4 1 2 0|4
10 2|-2| R-HRy 0 -2 2|2 (1/2)Ry
00 —1]2 “lo 0o -1]2 —Ry
1 2 1 |-6 Ry — Ry 0 0 1| -2
1 2 0|4 1 2 0|4
01 —-1|-1 0 1 —-1|-1 Ry + Rs
“lo o 1|2 “lo o0 1|2
| 0 0 1 |-=2 Ry — R3 00 01O
[1 2 0] -4 Ri—2R, 1 0 0] 2
01 0|-3 01 0|-3
1o o0 1]-2 Y10 o0 1]-2
100 0] 0 0 0 0|0
From our final RREF matrix, we see that ;1 = 2, 29 = —3, and z3 = —2 is a

solution to our system. As such, we have that

—4 1 2 0

-2 1 0 2

o | T2 o | 30| 2]

—6 1 2 1

B1(b) We are trying to find 1, 2, and z3 such that

1 2 0 6
Lo 2 | |o
Tlo | T2lo | TR 1| "o
1 2 1 3



This is the same as a system of four equations in three unknowns, with aug-
mented matrix

1 2 016
1 0 210
00 —-1/0
1 2 113

To solve this, we will row reduce the augmented matrix:

1 2 016 1 2 016
10 21(0| R—HRy 0 -2 2|6 (1/2)R,
00 —1/0 0 0 -—1]0 —Rs
12 13| Ru—Ry 0 0 1/|-3

12 016 1 2 016

01 —-1]| 3 01 —-1| 3

“lo o0 1]0 “lo o 1]o0
0 0 1 |-3| Ri—Rs 00 01]-3

At this point, our last row is a bad row, so we know that the system is inconsis-
tent. That is, we know that we will not be able to find x1, x2 and x3 to satisfy
6

our equations. Thus, is not in SpanB.

0
0
3

B1(c) We are trying to find z1, x, and z3 such that

1 2 0 3
1 0 2 -1
Tl TPl | TR S | T 2
1 2 1 1

This is the same as a system of four equations in three unknowns, with aug-
mented matrix

1 2 0 3
10 2 |-1
00 -1/ 2
1 2 1 1

To solve this, we will row reduce the augmented matrix:

12 0] 3 1 2 0] 3
10 2|-1| R —Ry 0 -2 2 |—-4| (1/2)R,
00 —-1| 2 “lo o -1]2 —Rs
12 1|1 Ry — Ry 0 0 1 |-2



1 2 0 3 1 2 0 3
01 -1 2 01 —-1] 2 Ry + R3
“lo o0 1 |-2 “lo o0 1|2
| 0 0 1 |-=2 Ry — R3 0 0 O 0
[1 2 0] 3 Ry — 2R, 1 0 0] 3
01 0] 0 01 0] 0
10 0 1]-2 “lo o0 1]-2
100 0] 0 0 0 0|0
From our final RREF matrix, we see that 1 = 3, 20 = 0, and z3 = —2 is a

solution to our system. As such, we have that

3 1 2 0
—1 1 0 2
2 | T3 o[ T0 0| 72| 1
1 1 2 | 1
1 1 T 11 Z1
B3(a) -1 2| x Ro+ Ry ~ 0 3 1+ T2
2 5 I3 R3—2R1 0 3 —2£C1 + x3 R3—R2
1 1 I
~ 0 3 1+ o
0 0 —3$1—$2+$3

From this row echelon form matrix, we see that the system is consistent if and
only if —3xzy — xzo + x3 = 0.

1 0 |z 10 1
3 -1 X2 R2 - 3R1 0 -1 *3%1 + X2
B3(d) 0 3 I3 0 3 I3 Rg + 3R2
-2 4 | x4 Ry +2R, 0 4 211 + x4 Ry + 4R,
1 0 T
N 0 -1 —3x1 + 22
0 0 —9zx1 + 3z + 73
O 0 *10581 +4sc2 +£C4
X
We see from this last matrix that the system is consistent if and only if 22
3
T4

is a solution to the homogeneous system

79x1 + 31’2 + 3 = 0
—10xy + 4zo + x4 = 0



1 -1 0 |z 1 -1 0 T
B3(e) 1 3 —2 ) RQ - R1 ~ 0 4 -2 —Z1 + X2
1 3 ) T3 R3 — R1 0 4 -5 —T1 + T3 R3 — R2
-1 1 2 | x4 Ry + Ry 0 0 2 1+ 24
1 -1 0 T 1 -1 0 T
4 —2 | —x1 + 22 0 4 -2 —T1 + T2
~ 0 —3|-ao+a3 | 2R3 | 0 0 —6|—2xs+ 223
X1+ T4 3R, 0 0 6 3x1 + 324 Ry + R3

-1 0 T

4 —2 —x1 + 2o

0 —6 —2x9 + 223

0 0 3l‘1 — 2],‘2 — 2333 + 3.1‘4

SO OOHH OO O
o
[N}

From this row echelon form matrix, we see that the system is consistent if and
only if 3x1 — 2z — 223 + 324 = 0.



