MA614 HW8a-08 (due M. April 7, 2008)

. Let A, p € A(A) with A # p, prove that any left eigenvector of A corresponding to p is
orthogonal to any right eigenvector of A corresponding to A.

. Let A bereal, and let A = a4+ i be a complex eigenvalue of A with eigenvector x + iy, show
that the space spanned by z and y is an invariant subspace of A.

. If n by n matrix A has eigenvalues A1, Ag, ..., Ay, show that the following statements are
equivalent:

(a) A is normal (A7 A = AAM);
(b) A is unitarily diagonalizable, and

(c) Z?,jzl ‘aij|2 =2 |)\i|2-
. A matrix A € C™*" is said to be skew Hermitian if A = —A. Prove that

(a) the eigenvalues of a skew Hermitian are purely imaginary.
(b) I — A is nonsingular.
(c) C=(I—A)~YI+ A) is unitary.

C is called Cayley transform of A.



