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SOLUTIONS

1. (a) The augmented matrix is

1 1 6 |=5] REQE;%_Q—fglR 1 1 6 | =5
4 -2 —-3|1 R AR g g a7 21
-2 1 2|0 | 0 3 14 |-10
11 6] -5 1165
Ry——1Ro 9 7 | Rs—Rs—3Ry 9 7
0 3 14|-10 | 00 35| 3
1165
fa2fs g 1 2] I
00 1] 1
so then we see that
z=1
7 9 79
= —— 2= ___Z(1)= -8
Yy=7573 5 5

T -3
Thus the solution is [y| = |—8].
% 1

(b) The augmented matrix is

1 =1 4] 5 | ResRe—(-nr [1 —1 4|5

1 3 —6|-13 fafs i 0 2 —2|-8

11 2| -3 | 0 2 —2|-8
T I B I I B RS S N
— 0O 1 -1|-4 — 0 1 —-1|-4
0 2 —2|-8 | 00 010

Hence z3 is not determined, and we let

l’gzt
To=—-4d4+x3=—-4+41t



so the solution is

T 1-3t 1 -3
2| = |4+t =|-4| +¢|1
T3 t 0 1

This system has an infinite number of solutions.

(c) The augmented matrix is

2 6 —4| 4 7 P B! 3 =2 2
-3 -4 1 |-6 — -3 -4 1 |—-6
-1 2 -3|2 | -1 2 -3 2
ﬁiiﬁg:‘:i’%ﬁi 13 —2/2] Ro—1R, (13 —2/2]
05 =510 2 01 —-110
05 —5|4 | 05 =54 |
1 3 -2|2
RsmBsdfad g 1 110
00 0 |4

so since the final line implies that 0 = 4, there is no solution to the system and hence it
is inconsistent.

(d) The augmented matrix is

120 —1] 8 120 —-1] 8
36 1 —2/23 |0 01 1|1
001 1|-1 001 1|-1
120 —1| 8
fazlarfa b g 001 1 |1

000 00

So, first, we see that x4 is not determined and hence we let x4 = ¢t. Then
r3=—-1—24=—-1—1.
Similarly, x5 is not determined so we let x5 = s. Finally,
T1 =84+ x4 — 209 =8+ 11— 2s.

So the solution is

T 8+t—2s 8 1 —2
Ta| _ s _ 0 i 0 4 1
T3 —1—1 —1 —1 0
Ty t 0 1 0

This system has an infinite number of solutions.



(e) The augmented matrix is

3 1 -5 2 2 ] 1 4 -4 8 8
0 =2 1 —1/-10 | mop| 0 -2 1 —1/-10

1 4 —4 8 8 3 1 -5 2 2
-3 -1 7 0| -6 | -3 -1 7 0] —6

hoomeam |14 —4 8 |8 4 488
R4—R4—(—3)R:1 0 -2 1 -1 | -10 Ry——35 Ro 0 1 -3 5 5
0 —-11 7 =22|-22 0o —11 7 —=22|-22
0 11 -5 24 I 0 11 -5 24 18

R Ra (1R [1 4 -4 8 | 8 14 -4 8 | 8

Rkt | 001 =5 5 |5 | RodR | 001 =5 5 |5

00 2 -3|33 00 1 —11| 22

7 7

00 § |37 00 1 & |-37

1 4 —4 8 8 1 4 —4 8 8

RimRa—iRs | 0 1 —1 1 5 |Rogta |01 =2 1 15

— 00 1 -—-11]| 22 — 00 1 =111 22

00 0 24 |48 | 00 0 1 |-2

so we see that
Ty = —2
T3 =22+ 11lzy =22+ 11(=2) =0
1 1 1

$1:8—8$4—|—4$3—41‘2:8—8(—2)—|—0—4(6):0

1 0
and hence the unique solution to the system is zQ = g
3
Ty —2
2. The augmented matrix is
1 -3 =5 |p] 1 -3 5| p
4 —10 —16|0 | B g 9 4 |4
0 —4 -8|q | 0 —4 —8| ¢
1 -3 5| p ] 1 =3 5| »p
Ro—1iR —(—
e g 1 9 | —gp | BTRYE g 1 9| g
0 -4 -8| ¢ | 0 0 O |gq—8p

Now we see that the system will be inconsistent if the final row implies 0 = g — 8p with
q — 8p # 0. In other words, the desired condition is g # 8p.



3. A polynomial of degree 2 has the general form p(z) = ax? + bz + c¢. We know that p(1) =
a+b+c=—4,p(—1)=a—b+c=—12, and p(4) = 16a + 4b+ ¢ = —7. Writing these three

equations as a system (with unknowns a, b and ¢) yields the augmented matrix

1 1 1 —4 i R}z%ﬁl:%*RRl 1 1 1 —4
1 -1 1]-12 3 0 -2 0 |-8
6 4 1| -7 | 0 —12 —-151 57
P 1R 1 1 1 | —4] n . 1 1 1 —4
e g 1 0 |4 | BERR L1 0 |4
0 —12 —15| 57 | 0 0 —15|105
Ras— L Ry 11 1|—-4
-y 010 4
00 1|-7
and so we have that
c=—7
b=1

a=—-4—c—b=—-4—-(-7)—4=-1

Hence the polynomial is p(z) = —2* + 4z — 7.



