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. An n x n matrix A is a square root of an n x n matrix B if A2 = B.
Show that every n x n diagonalizable matrix has a square root. (15 %)

. If Ais an m X m real matrix and if m is odd, show that A has at least
one real eigenvalue. (15 %)

. Characterize the diagonal real orthogonal matrices. (10 %)

. Let A, B be given n X n matrices and suppose A and B are simultane-
ously similar to upper triangular matrices. Show that every eigenvalue
of AB — BA must be zero. (15%)

. Let A be an n X n nilpotent matrix, so A*¥ = 0 for some k. Show that
the characteristic polynomial of A is pa(t) =t". (15 %)

. If A and B are n x n Hermitian matrices, show that #r(4B)? <
tr(A2B?%). (15 %)

. If A and B are n x n matrices and B is nonsingular, show that A
commutes with B if and only if A commutes with B~1. (15 %)




