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Eigenvectors, eigenvalues, and eigenbases!

Consider a linear transformation 7' (x) = Ax from R” to R”.
A nonzero vector v in R” is called an eigenvector of A (or T') if

AV = AD

for some scalar A. This A is called the eigenvalue associated with eigenvector v.

A basis vy, ..., v, of R" is called an eigenbasis for A (or T) if the vectors
V1, ..., U, are eigenvectors of A, meaning that AV; = AUy, ..., AV, = AU,
for some scalars A, ..., A,.
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For an n x n matrix A, the following statements are equivalent.

i. A isinvertible.
ii. The linear system AX = b has a unique solution x, for all binR".
iii. rref A = 1[,,.
iv. rank A = n.
v. im A = R".
vi. ker A = {0}.
vii. The column vectors of A form a basis of R".
viii. The column vectors of A span R”".
ix. The column vectors of A are linearly independent.
X. det A #£ 0.
xi. 0 fails to be an eigenvalue of A.
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