Math 304 Quiz 1 Summer 2006
Linear Algebra

1. Solve the linear system

xr — 2:152 + I3 = 7
31’2 — 2!13'3 = -8
—2:151 + 3= —2

for the variables x1, x5, and z5.

Solution. Gaussian elimination (add 2 times the first row to the third
row, then divide the second row by 3, then add 4 times the second
row to the third row, then multiply the third row by 3) leads to the
equivalent system

1’1—21’2—'— T3 = 7
2 _ 8
I2—§$3— -3

T3 = 4.

3

Back substitution shows that (x1, 2, 23) = (

2. For most values of the parameter a, the linear system

1 — 25(32 + x3= 7
3!13'2 — 2!13'3 = -8
—2.1’1 +axrs = —2

has one and only one solution for the variables 1, x5, and x3. What is
the one exceptional value of a for which something different happens?

Solution. Gaussian elimination (the same steps as in the preceding
problem) leads to the equivalent system

Xry — 2!13'2 + T3 = 7
2 _ _ 8

To — 525‘3 =3

2 _ 4

(a—g)fﬁg = 3

When a = %, the third equation becomes the impossible equation 0 = %.
Thus the system is inconsistent when a = %, which is the exceptional
value of the parameter a.
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