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1. Reduce the matrix A =

 2 1 4
1 3 2
3 −1 6

 to row-echelon form.

Solution.

 2 1 4
1 3 2
3 −1 6

 ∼

 1 3 2
0 −5 0
0 −10 0

 ∼

 1 3 2
0 −5 0
0 0 0


2. Find all solutions of the given linear system, using the Gauss method with back

substitution.

2x− y = 8

6x− 5y = 32

Solution. First we form the augmented matrix [A|b] =

[
2 −1 8
6 −5 32

]
. Row

reducing, we obtain [A|b] ∼
[

2 −1 8
0 −2 8

]
. Thus we conclude −2y = 8, so

y = −4 and 2x− y = 8, so 2x + 4 = 8, so x = 2 .

3. Determine whether the vector b =

 3
5
3

 is in the span of the vectors v1 = 0
2
4

, v2 =

 1
4
−2

, v3 =

 −3
−1
5

.

Solution. We need to determine whether or not the system Ax = b is consis-
tent, where A is the 3× 3 matrix consisting of the column vectors vi. Thus we

form the augmented matrix [A|b] =

 0 1 −3 3
2 4 −1 5
4 −2 5 3

. Next, we row reduce to

obtain [A|b] ∼

 2 4 −1 5
0 1 −3 3
0 −10 7 −7

 ∼

 2 4 −1 5
0 1 −3 3
0 0 −23 23

. Since the linear

system Ax = b is consistent, we conclude that b is in the span of the vectors v1, v2, and v3 .
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4. Let A−1 =

 1 2 1
0 3 1
4 1 2

. If possible, find a matrix C such that AC =

 1 2
0 1
4 1

.

Solution. We have AC =

 1 2
0 1
4 1

, and since we know A−1 exists, multiplica-

tion on the left by A−1 implies A−1AC = A−1

 1 2
0 1
4 1

, or C = A−1

 1 2
0 1
4 1

 =

 1 2 1
0 3 1
4 1 2

·
 1 2

0 1
4 1

. Performing the matrix multiplication, we obtain C =

 5 5
4 4
12 11

 .
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