Notation: S = {vy,vq,v3} and S = {v], v}, v4} bases for V; T' = {w;, wy} and
T" = {w',wj} bases for W.
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Theorem. Suppose A is an nxn matriz, and L : V — W is a linear map represented
by A with respect to some bases S and T for V and W respectively. Then the
following are equivalent (i.e., if one is true, all are true; if one is false, all are false):

o A is nonsingular/invertible

e L is an isomorphism

e Ax = 0 has only the trivial solution

o [ is1-1

e Ax = b has a solution for all b

e [ s onto

o A row-reduces to the identity I,

e the rank of A is n

e the dimension of the range of L is n

o the nullity of A is zero

o the dimension of the kernel of L s zero
e the columns of A are linearly independent in R"™

e the columns of A span R™



