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Properties of isomorphisms

a. A linear transformation 7" from V to W is an isomorphism if (and only
if) ker(7T) = {0} and im(T) =

In parts (b) through (d), the linear spaces V and W are assumed to be finite
dimensional.

b. The linear space V is isomorphic to W if (and only if) dim(V) =
dim(W).

¢. Suppose T is a linear transformation from V to W with ker(7") = {0}. If
dim(V) = dim(W), then T is an isomorphism.

d. Suppose T is a linear transformation from V to W with im(7") = W. If
dim(V) = dim(W), then T is an isomorphism.
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Figure | Is the linear transformation 7" from V to W an isomorphism? (V and W are finite
dimensional linear spaces.)
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