
Questions for One.III From Linear Algebra, by Hefferon

1. Find the reduced echelon form of this matrix.2 1 0

1 0 −1

1 −1 −3



Solution: 2 1 0

1 0 −1

1 −1 −3

 (−1/2)ρ1+ρ3−→

2 1 0

0 −1/2 −1

0 −3/2 −3


−3ρ2+ρ3−→

2 1 0

0 −1/2 −1

0 0 0


(1/2)ρ1−→
−2ρ2

1 1/2 0

0 1 2

0 0 0


(−1/2)ρ2+ρ1−→

1 0 −1

0 1 2

0 0 0



2. Show that this matrix is row equivalent to the one in the prior question.3 2 1

0 2 4

2 0 −2





Solution: 3 2 1

0 2 4

2 0 −2

 (−2/3)ρ1+ρ3−→

3 2 1

0 2 4

0 −4/3 −8/3


(2/3)ρ2+ρ3−→

3 2 1

0 2 4

0 0 0


(1/3)ρ1−→
(1/2)ρ2

1 2/3 1/3

0 1 2

0 0 0


(−2/3)ρ2+ρ1−→

1 0 −1

0 1 2

0 0 0



3. Find what combination of these rows

(2 1 0) (1 0 −1) (1 −1 −3)

makes the row (3 2 1).

Solution: We want to find c1, c2, c3 such that this holds.

c1 · (2 1 0) + c2 · (1 0 −1) + c3 · (1 −1 −3) = (3 2 1)

We get a linear system and solve it.

2c1 + c2 + c3 = 3

1c1 − c3 = 2

−c2 − 3c3 = 1

Gauss’s method gives this.2 1 1 3

1 0 −1 2

0 −1 −3 1

 (−1/2)ρ1+ρ2−→

2 1 1 3

0 −1/2 −3/2 1/2

0 −1 −3 1

 −2ρ2+ρ3−→

2 1 1 3

0 −1/2 −3/2 1/2

0 0 0 0


There are infinitely many solutions. One is to take c3 = 0 and get c2 = −1 and c1 = 2.


