4. The point of intersection satisfies the system of two linear equations:

x —5x, =1 P =5 fl

Al - - |, ol
2X = XA =D S o - <
~ . =1 M =5 1
Replace R2 by R2 + (-3)R1 and obtan: 5%, =2 i_o 3 2J
% —=5x,= 1 1 -3 1]
Scale R2 by }/8. ¢, =14 0 | 1/,4J
X, =9/4 10 9/4
Qe ~a 2 -0 -, 1 I
Replace R1 by R1 + (5)R2: /4 o 1a

The point of intersection is (x;, x,) = (9/4, 1/4).
6. One more step Wﬂl put the system in triangular form. Replace R4 by its sum with -3 times R3, which
| 1 -6 4 0 -l

2 =7 0

produces | . After that, the next step is to scale the fourth row by —1/5.

0 1 2 -
L) 0 0 -5 15|
12. Replace R2 by R2 + (-3)R1 and replace R3 by R3 + (4)R1. Finally, replace R3 by R3 + (3)R2.
{1—3 4 —4] [1 3 4 4] [1 3 4 4]
3 7 7 -8|~/0 2 =5 4/~0 2 -5 4
l_—-ﬁ.- 6 -1 7 LO -6 15 -9 }_O o 0 BJ

The svstem is inconsistent, because the last row would require that 0 =3 if there were a solution.
The solution set is empty.

16. Firstreplace R4 by R4 + (2)R1 and replace R4 by R4 + (-3/2)R2. (One could also scale R2 before
adding to R4, but the arithmetic is rather easy keeping R2 unchanged.) Finally, replace R4 by R4 + R3.

10 0 =2 —31 1 00 =2 3
022 o0 ollo22 0o o0
00 1 3 1, /00 1 3 1
2 3 2 1 0 3 2 -3 -1
1 0 0 —2 =311 0 0 =2 -3
{o 2 2 0 0/ 0 2 2 0 01
oo 1 3 1l oo 1 3 1
00 -1 =3 -1 0 0 0 OJ

The system is now in triangular form and has a solution. The next section discusses how to continue with
this type of system.

1 oh 3 -3 . 4
20, r Lo 3 ) —b Write ¢ for 4 + 2h. Then the second equation cx; = 0 has a solution
2 4 Lo 4+2h 0| ‘.

for every value of ¢. So the system is consistent for all 4.

20. Multiply R2 by —1/2; multiply R2 by —2.




2. Reduced echelon form: a. Echelon form: b and d. Not echelon: c.

(1 35 7] 3 5 7]{'1 35 7]‘(1 305 7
4.3 5 7 9_@0 -~ -3 —Lzmo - H@ L2 3‘
57 9 1] |0 -8 -l6 =34, (0 -5 -6 -34] [0 0 0 -10]
3 5 771 3 5 0 (Do -1 0] 1L 3 5 7
<o 1 2 30 1 2 oJﬂo @ 2 ol ff;?ta;glz 33 7 9
o 0o 1l ]1o o0 o0 1/ /0 0o o (@ 5 7 9 Q
o 't 4 0 71"1 4 0 71?1 4 0 ‘71@ 0 0 -9
'Lz 7 0 wJ 0 -1 0 —4J Lo 1o 4, (0o Do 4J
Corresponding system of equations: @ @ j ;9

The basic variables (corresponding to the pivot positions) are x, and x». The remaining variable x; is free.
Solve for the basic variables in terms of the free variable. In this particular problem, the basic variables
do not depend on the value of the free variable.

% =9
General solution: <x, =4

{xg is free

Note: A common error in Exercise 8 is to assume that x3 is zero. To avoid this, identify the basic variables
first. Any remaining variables are fiee. (This type of computation will arise in Chapter 5.)

1@1‘2"13”‘3‘1 31 [ =2 0 —4
‘3—5-22[0 0 1—7Joo@—7

- 2x, = -4

_®:—7

Corresponding system: V

Jx1=—4+2x2
Basic variables: x,, x3; free variable: x,. General solution: x, 1s free
Lx3=—7
1—7065q1—70651@—70651
2.0 0 1 -2 =3~0 0 1 2 3~0 0@ -2 —3J
-1 7 -4 2 7/ 0 0 -4 8 12/, [0 0 0 0 O
@ - Tx. + 6x, = 5
Corresponding system: - 2% = -3
06 = O

x, =5+7x, - 6x,
) . i . . X, is free
: Basic variables: x, and x;; free variables: x,, x;. General solution: 112
I Xy =—=3+2x,

| x, 1s free




(x) + T3 = -9

g Y 3 3 .

- 6x; — 3x = 2

Corresponding system: @ ? ) @ ~ 0
0 = 0

-

X ==9-Tx
X, =246x;+3x,

Basic variables: xy, x», xs; free variables: x3, x4. General solution: < x; is free
x, is free

x5 =0

13 2] [( 3 2
w132 3 2
3 h k 0 h-9 k-6
a. When =9 and & =6, the system is inconsistent, because the augmented column is a pivot column.
b. When 2 =9, the system is consistent and has a unique solution. There are no free variables.

¢. When /7= 9 and k = 6, the system is consistent and has many solutions.

24. The system is inconsistent because the pivot in column 5 means that there is a row of the form
{0 0 0 O 1]. Since the matrix is the augmented matrix for a system, Theorem 2 shows that the system

has no solution.





