MATH 341-010 Differential Equations with Linear Algebra I
Prof. D. A. Edwards Oct. 13, 2009

Facts About Invertible Matrices

Let A € R™*"™. Then the following statements are equivalent. By that I mean that if

one of them is true, they are all true. If one of them is false, they are all false.
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Basic Facts

A is invertible.
det A # 0.
0 is not an eigenvalue for A.

Solutions of Linear Systems
Ax = b has exactly one solution for every b € R™ (no free variables).
Ax = 0 has only the trivial solution x = 0.

Row Reduction

A can be row reduced to I.
A is a product of elementary matrices.
A has n pivot columns.

Row, Column, and Null Spaces

The columns of A are linearly independent.

col A = R™, and the columns of A form a basis for R™.
The rows of A are linearly independent.

row A = R"™, and the rows of A form a basis for R".

rank A = n.
N(A) = {0}.
dim NV (A) = 0.
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