1 Solved Problems

Solved Problems for Chapter 3

Problem 1 [fpossible, express the vector

4
v=| 4
-3
as a linear combination of the vectors
3 2
u = | 1 andu; = | -2
—1 1
3 2 4
Click the arrow to see answer. We start with a linear combination equationa | 1 | +b |—2| = | 4 |. This gives

us the following:

3 2| 4 1 0] 2
1 —2| 4|~1]0 1]-1
-1 1|-3 0 0| 0

This gives us v = 2u; — Us.

Problem 2 Decide whether

4
V= |4
4
is a linear combination of the vectors
3 2
u = | 1 andu, = | -2
—1 1
Click the arrow to see answer.
3 2|4 1 0|0
1 2|4 |~]10 1|0
—1 14 0 0|1

The last row indicates that there is no solution to the linear combination equation au, + bu, = v. Therefore, v is not
a linear combination of uy and u,.



Problem 3 Determine whether the following set of vectors is linearly independent.

2 1 1
=3[, (0], |1
0 1 4

Click the arrow for answer.

2 1 1
The linear combination equationa | —3| +b [0| +¢ [1| = 0 has only the trivial solution. We can see this as follows.

0 1 4
2 1 1 1 0 O
rref -3 0 1 =10 1 0
0O 1 4 0 0 1

Therefore the given set of vectors is linearly independent.

Problem 4 Determine whether the following set of vectors is linearly independent.

2 4 1
=3, -1, 1
0 8 4
Click the arrow for answer.
2 4 1
The linear combination equationa | —3| +b | —1| +¢ |1 | = 0 has a non-trivial solution. We can see this as follows.
0 8 4
2 4 A 1 0 —1/2
ref| -8 —1 A1 =0 1 1/2
0 8 4 0 0 0
Therefore the given set of vectors is linearly dependent.
Problem 5 Suppose {xi,..., Xk} is a set of vectors from R". Show that 0 is in span{xXi, ..., Xx} .

k
Click the arrow to see answer. Let all of the coefficients in the linear combination be zero: Z Oxx =0

i=1
Problem 6 True or false?

Click the arrow to see each answer.

1. The span of any one vector in R" is a line.

This is technically false because the span of the zero vector is a point. For all non-zero vectors this statement
is true.



2. The span of two non-zero vectors in R" is a plane.

This is false. If two vectors are scalar multiples of each other (i.e. they are linearly dependent), then their span
is a line, not a plane.

3. Given two linearly independent vectors, v and w, let n be a normal vector to the plane spanned by v and w.
The set {v,w, n} is linearly independent.

This is true. A normal to the plane is a vector perpendicular to the plane. Only vectors that lie in the plane
spanned by v and w can be expressed as a linear combination of v andw. Since n is not in the plane, it cannot
be expressed as a linear combination of v and w. Therefore the set {v,w, n} is linearly independent.
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