
Section 3.9

The rank theorem



Rank Theorem

On the left are solutions to Ax = 0, on the right is Col(A):



Rank Theorem

rank(A) = dimCol(A) = # pivot columns

nullity(A) = dimNul(A) = # nonpivot columns

Rank-Nullity Theorem. rank(A) + nullity(A) = #cols(A)

This ties together everything in the whole chapter: rank A describes the b’s so
that Ax = b is consistent and the nullity describes the solutions to Ax = 0. So
more flexibility with b means less flexibility with x, and vice versa.

Example. A =

 1 1 1
1 1 1
1 1 1





Section 3.9 Summary

• Rank-Nullity Theorem. rank(A) + dimNul(A) = #cols(A)


