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Row Space

If Ais an m x n matrix. The set of all linear combinations of the
row vectors is called the row space of A and is denoted by RowA.
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Row Space

If Ais an m x n matrix. The set of all linear combinations of the
row vectors is called the row space of A and is denoted by RowA.

@ RowA is a subspace of R".

@ One can write RowA as ColAT
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Row Space

@ If two matrices A and B are row equivalent, then their row
spaces are the same.
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Row Space

@ If two matrices A and B are row equivalent, then their row
spaces are the same.

@ If B is in echelon form, the nonzero row of B form a basis for
the row space of A as well as for that of B.
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Find the dimensions of the row space, null space and the column
space of

-3 6 -1 1 -7
A=|[1 -2 2 3 -1
2 -4 5 8 —4
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Find the dimensions of the row space, null space and the column
space of

-3 6 -1 1 -7 1 -2 2 3 -1
A=|1 -2 2 3 —-1| ~ |0 0 1 2 =2
2 -4 5 8 —4 0O 0 00 O
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Find the dimensions of the row space, null space and the column

space of
-3 6 —-11 —7 1 -2 2 3 —1
A=11 -2 2 3 -1 ~|0 0 1 2 =2
2 —4 5 8 —4 0 0 00 O

dimRowA=2, dimNulA=3, and dimColA=2.
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Rank and the Rank Theorem

Definition
The rank of A is the dimension of the column space of A.
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Rank and the Rank Theorem

Definition
The rank of A is the dimension of the column space of A.

—

Theorem
@ If Ais an m X n matrix, then

rankA + dim NuldA =n

\




@ If Aisa 6 x 7 matrix with a two-dimensional null space, what
is the rank of A7




@ If Aisa 6 x 7 matrix with a two-dimensional null space, what
is the rank of A7

@ Could a 3 x 6 matrix have a two-dimensional null space?




The Invertible Matrix Theorem
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The Invertible Matrix Theorem

The Invertible Matrix Theorem (Continued.)

The columns of A form a basis of R".
ColA = R"

dimColA =n

rankA =n

Nuld = {0}

dimNulA =0
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