Introduction to Span

., Vp in R™ the span

Definition: We call the set of all linear combinations of the vectors vi,va, ..

of the vectors vi,va,..., v, which we denote span(vy, va,...,vy).

We say that the vectors vi,va,..., v, span (or generate) R™ if span(vy,va,...,v,) =R™.

1
Ezxample 1: Is the vector b = [0 in span(vy,ve, vs) where
0
1 0 3
V1 = 1 5 vo = |11, vy = [—1 (1)
—4 3 0

Explain.
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Theorem 1 (Poole 2.4): Let A be a m x n matrix with column vectors vy, va,..., v, and b be a

vector in R". The linear system Ax = b is consistent if and only of b is in span(vi,va, ..., Vvy).
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