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Thwewn sk dome Ax =6 has a sphdio

t A be anm x n matrix. Then the following statements are logically equivalent.
That is, for a particular A, either they are all true statements or they are all false.

v a. Foreach b in R™, the equation Ax = b has a solution.
) b. Each b in R” is a linear combination of the columns of A.
* |c. The columns of A span JR’" ; ?

v d. A has a pivot position in every row.
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Musps,, Foreachbin R™, the equation Ax = b has a solution.




noted by Span {vy,...
by vi,...,v,. Thatis,
written in the form

Span{vy,...

CiV] T+ C2V2 + -+ CpVp

v, are in R”, then the set of all linear combinations of v, ...
.V} and is called the subset of R” spanned (or generated)
, V4 is the collection of all vectors that can be

. Vp 18 de-

with ¢y, ..., ¢, scalars.
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