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Yarious characterizations of iwertible matrices

Foran n x n matrix A, the following staterents are equivalent,
i. A isinvertible.
ii. The linear system A¥ = b has a unique solution ¥, for all b in RB”,
iii. ref A = [,,.
fv. 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.
% det A # 0.
xi. 0 fails to be an eigenvalue of A.




