MA 265 Lecture 18

Section 4.4 Span

Review of Linear Combination

If vi and vy are two vectors in a vector space V,

Definition of Span

If S ={vy, vy, -+ ,vi}is aset of vectors in a vector space V,

Example 1. Let S be the set of 2 x 2 matrices given by

=l ) [0V}

Find span S



Theorem Let S = {vy,vy, -+ ,vi} be a set of vectors in a vector space V. Then

Example 2. Let S = {t*/t} be a subset of the vector space Py (polynomials of degree no
more than 2).

Definition Let S be a set of vectors in a vector space V. If every vector in V' is a linear
combination of the vectors in S,

Remark If span S =1V, S is called

Example 3. InR3, letv, = | 1 |, vy = | —1 | Determine whether thev = | 5 |wvector
1 3 -7
belongs to span {vi,va}.
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Example 4. In P, let
vi=224t+2, vo=t>—2t, v3=5t2—5t+2, vy=—t>—3t—2

Determine whether the vector v = t* +t + 2 belongs to span {vy,Vva, V3, v4}

MA 265 Lecture 18 page 3 of 5



Example 5. Let V be the vector space R®. Let

1 1
V], = 2 , Vo = 0
1 2

Determine whether the vectors vy, va, v3 spans V.

)

V3 =

—_
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Example 6. Consider the homogeneous linear system Ax = 0 where

1 1 0 2
-2 -2 1 =5
A= 1 1 -1 3
4 4 -1 9
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