
Linear Algebra Partial Solutions to subsection 1.4

1.4.16:

Proof. Assume that v ∈ span(S).
Assume that for some scalars a1, a2, · · · , an, b1, b2, · · · , bn and v1, v2, · · · , vn ∈ S,
we have

v = a1v1 + a2v2 + · · ·+ anvn = b1v1 + b2v2 + · · ·+ bnvn.

Then 0 = v − v = (a1 − b1)v1 + (a2 − b2)v2 + · · ·+ (an − bn)vn.
By assumption, we have a1 − b1 = a2 − b2 = · · · = an − bn = 0.
That is a1 = b1, a2 = b2, · · · , an = bn.
Hence every vector in the span of S can be uniquely writen as a linear combination
of vectors of S. �
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