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16. Prove the Cayley—Hamilton theorem for a complex nxn matrix A. That
is, if f(¢) is the characteristic polynomial of A, prove that f(A) = O.
Hint: Use Schur’s theorem to show that A may be assumed to be upper
triangular, in which case

n

F(t) =TT —0).

=1

Now if T = L4, we have (A;;l — T)(e;) € span({e1,e2,...,e;_1}) for
j > 2, where {e1,ea,..., en} is the standard ordered basis for C™. (The
general case is proved in Section 5.4.)
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15.

Let U be a unitary operator on an inner product space V, and let W be
a finite-dimensional U-invariant subspace of V. Prove that

(a) UW)=W;
(b) W+ is U-invariant.
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6. Let T be a normal operator on a finite-dimensional inner product space.
Prove that if T is a projection, then T is also an orthogonal projection.
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