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This set, called the zero subspace, also satisfies the conditions for a subspace.

Column Space and Null Space of a Matrix

Talking:

Subspaces of R” usually occur in applications and theory in one of two ways. In both
cases, the subspace can be related to a matrix.

R DEFINITION The column space of a matrix A is the set Col A of all linear combinations of the I
n n columns of A.
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are "\:R“l If A=|a - a, ], with the columns in R™, then Col A is the same as
domain Span{ay,..., a, ;. Example 4 shows that the column space of an m x n matrix is a
subspace of R”. Note that Col A equals R” only when the columns of A span R™.
A'.t (3 w Otherwise, Col A is only part of R”.
DEFINITION The null space of a matrix A is the set Nul 4 of all solutions of the homogeneous

' such Hhot” eq

uation Ax = 0.
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THEOREM 13 The pivot columns of a matrix A form a basis for the column space of A.
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We'll finish up chapter 2 next time and move on to chapter 3 and a




