2x, +4x, =—4 [2 4 _4j

- e !
S5k, +7x%, = 11 ) - L [l ; _2}
in: = ERE
Scale R1 by 1/2 and obtain: 5x, +7x, =11 :
X +2x, ==-2 {1 " SR }
+(-5)RL: 3x, = 21 0 -3 21
Replace R2 by R2 + ( .

*
[+
]
|
|
T
[T
(R
L
=ity

Scale R2 by —1/3:

X2
=
]
Il
| [
= N
T L
[ Y
_— O
| —
-1 N2
R o

Replace R1 by R1 + (-2)R2:
i —7).
The solution is (x1, x2) = (1 2, -7), or simply (12,-7)

6. One more step will put the system in triangular form. Replace R4 by its sum with
Pl 4 D

2 =T & -4
b o After that, the next step is to scale the fourth row by -1/5.
e TR S

.d to tri _ the 1 in the fourth row to change the
10. The system has already been reduced to triangular form. Use
4 anz 3 above it to zeros. That is, replace R2 by R2 + (4)R4 and replace R1 by R1 + (-3)R4. For the
final step, replace R1 by R1 + (2)R2.

-3 times R3, w

produces

1 20 3 2]t 200 71500 0 -3
0 10 -4 7110 1 0 o SN0 0 -5
0 8.1 0 6 |o o 1 o EEIHNEN 4 &
@ 0.0 L -3]1|0 0 0 3 O OEO | -3
The solution set contains one solution: (-3 .}S o6, 23):
1-3051—3051—3051—305
14.~1152~0-257~0110~0110
011001100-25700?7
VU D a0 s o
~ ;;(lw-g ;?-11~0 I 0" ~1|. The solution is (2, 1, 1y,
R

16. Firs't replace R4 by R4 + (2)R1 and réplacé R
adding to R4, but the arithmetic is rather easy

1 099 3 L0 095
g 2:2 0 @ 0 2 2@y

4 by 1.24 +(=3/2)R2. (One could also scale R2 before
keeping R2 unchanged.) F inally, replace R4 by R4 +

P18 i
—23215032-3_1
10 HETE 0 e
ﬁ0220002200
001311"00131
00—1~3-100000



equations:
1%, KOW reauce e augmenicu Mmartrix corresponaing 10 tne given system oI three€ €q -

B RS i e 1 4 O e e
01 =l =10 ] -1 1l=10 1 =k 1
153 Sl 1~ 4] §0 G-l =
The third equation, 0 = -5, shows that the system is inconsistent, SO the three plgnes have no point in
c e d 3
common.

28. Row reduce the augmented matrix for the given system. Scale the first row by 1/a, which is p
since a is nonzero. Then replace R2 by R2 + (—)R1.

g9 b F 1 bia fila 1 bla fla
e..d adr 4 g 0 d-c(b/a) g-c(f/a)
The quantity d — ¢(b/a) must be nonzero, in order for the system to be consistent when the q

g — ¢( f/a) is nonzero (which can certainly happen). The condition that d — c(b/a) # 0 can also b
as ad — bc #0, or ad # bc.

32. Replace R3 by R3 + (3)R2; replace R3 by R3 + (-3)R2. |

34. Begin by interchanging R1 and R4, then create zeros in the first column:
4 -1 0 -1 30| (-1 0 -1 4 40| (-1 O -1 4 40
-1 4 -1 0 60 -1 4 -1 0 60 -ag 0 <420
0 -1 4 =1 0|0 1 & 4 0 & 0O -1 4 -1 7
-1 0" -1 4 40 4 =1- 0= =140 0 -1 -4 15 190
Scale R1 by —1 and R2 by 1/4, create zeros in the second column, and replace R4 by R4 + R3:
1 0 1 -4 —40] [1 0 1 -4 —40] [1 0 1 —4 —40
0 1 0 -1 5 0 1= 0ol 5 %10 —1 5

0 <1 4 =1. 70 o o HEEEEE g 0 4 -2 75
0 <1 =4 15. 190) {0 o 4 IESIsF 0 0 0 12 270

Scale R4 by 1/12, use R4 to create zeros in column 4, and then scale R3 by 1/4:
19 1 -4 =401 [1 0 D shilslat 201 0 50

o

el =1 5 0 1.9 4275 g1 % 0 273
0 40 4 =2 75 00 40 N 80 -1 0 30
10 0 O I 225 0 00 1 225 el =gl 22:5

The last step is to replace R1 by R1 + (-1)R3:
[1- 0 0 0 200
215
30.0
22.5

. The solution is (20, 27.5, 30, 22.5).

g 1
0 0
0 0

=R ]
—_ 0 O



