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Figure 9 span{a1, a2} includes b,

so (8) has a solution.
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Figure 10 span{a1, a2} does not

include b, so (8) does not have a

solution.

The theorem follows directly from the definitions, so the proof is left as an exercise.

Although this result is not hard to arrive at, it is important because it explicitly states the

connection between these different formulations of the same basic idea.

As a quick application, note that the vector b in Figure 9 is in span{a1, a2}, so by

Theorem 2.10 it follows that

x1a1 + x2a2 = b (8)

has at least one solution. On the other hand, if a1, a2, and b are as shown in Figure 10,

then (8) has no solutions.

EXERCISES

For Exercises 1–6, find three vectors that are in the span of the

given vectors.

1. u1 =

[

2

6

]

; u2 =

[

9

15

]

2. u1 =

[

−2

7

]

, u2 =

[

−3

4

]

3. u1 =

[

2

5

−3

]

, u2 =

[

1

0

4

]

4. u1 =

[

0

5

−2

]

, u2 =

[

1

2

6

]

, u3 =

[

−6

7

2

]

5. u1 =

[

2

0

0

]

, u2 =

[

4

1

6

]

, u3 =

[

−4

0

7

]

6. u1 =







0

1

3

0







, u2 =







−1

8

−5

2







, u3 =







12

−1

1

0







For Exercises 7–12, determine if b is in the span of the other given

vectors. If so, write b as a linear combination of the other vectors.

7. a1 =

[

3

5

]

, b =

[

9

−15

]

8. a1 =

[

10

−15

]

, b =

[

−30

45

]

9. a1 =

[

4

−2

10

]

, b =

[

2

−1

−5

]

10. a1 =

[

−1

3

−1

]

, a2 =

[

−2

−3

6

]

, b =

[

−6

9

2

]

11. a1 =

[

−1

4

−3

]

, a2 =

[

2

8

−7

]

, b =

[

−10

−8

7

]

12. a1 =







3

1

−2

−1







, a2 =







−4

2

3

3







, b =







0

10

1

5







In Exercises 13–16, find A, x, and b such that Ax = b corresponds

to the given linear system.

13. 2x1 + 8x2 − 4x3 = −10

−x1 − 3x2 + 5x3 = 4

14. −2x1 + 5x2 − 10x3 = 4

x1 − 2x2 + 3x3 = − 1

7x1 − 17x2 + 34x3 = −16

15. x1 − x2 − 3x3 − x4 = −1

−2x1 + 2x2 + 6x3 + 2x4 = −1

−3x1 − 3x2 + 10x3 = 5


