For A,,«, the following are equivalent (TFAE):
. For each b in R™, A7 = b has at least one solution (one or more Z in R")

. Each b in R™ is a linear combination of the columns of A

. The columns of A span R™

. A has a pivot position in every row
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For Asys: Al y | = { bl } has the augmented matrix [A bl }
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