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16. Let V and W be vector spaces such that dim(V) = dim(W), and let
T:V — W be linear. Show that there exist ordered bases 3 and ~ for
V and W, respectively, such that [T]} is a diagonal matrix.
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16. Let V be a finite-dimensional vector space, and let T: V — V be linear.

(a) If rank(T) = rank(T?), prove that R(T) N N(T) = {0}. Deduce
that V = R(T) @ N(T) (see the exercises of Section 1.3).
(b) Prove that V = R(T*) @ N(T*) for some positive integer k.
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4. (Extension to Sec. 2.1: Q18) Please find ALL linear transformations T : R? — R?
such that N(T) = R(T).
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