Quiz 1, January 19, 201@

Consider the system of equations

Xy +xp ~X5 = 1
X2 +2x3 4xg +3xs = 1
X1 —X3 +xX4  +xs = 0

(a) Put the correspondiqg augmented matrix into reduced row echelon form.
(b) What is the general solution of this system of equations?

ANSWER: Start with the matrix

11 0o 0 -1
o 1 2 1 3 1
I 0 -1 1 1

1 1 0 0 -1 7 1
0 1 2 1 3 1
0 -1 -1 1 2 -1

Apply R: = Ry — Ry and Rz = R3 + Ry to obtain
1 06 -2 -1 -4 [ 0
o1 2 1 3 i1
0 06 1 2 ) {
d

Apply Ry — Ry + 2R3 and Ry — Ko — 2R3 to obtain

10 0 3 6 | ©
6 1 0 -3 -7 1
o0 0 1 2 5 [ 0
Ty
)
This matrix is in reduced row echelon from. The solution set is the set of Ty
T4
L5
such that
Ep = W3CC4 - 6(135
To = 14+3xy + Tx5
Ty = —21‘4 — 55!35

such that x4 and x5 are arbitrary.



A different way to say this is to say that the solution set is

0 -3 -6

1 3 7

Ol +xai -2 4+a5 | -5 |rs, x5 R
0 1 0

0 0 1

Check. Our answer is correct. When zs = x5 = 0 our answer is

jom R Bl an B S ]

and this proposed soiution works because

i=1
1=1
= 0.v

When x4 = 1 and x5 = 0 our answer is

and this proposed solution works because

~34d=1
4—44+1=1
—3+241=0.

When x4 = 0 and 25 = 1 our answer is

and this proposed solution works because

—6+8-1=1
8—10+3=1



