MA 660-1F, Dr Chernov Assignment #11
Due Mon, Apr 16

1. (JPE, September 2009) Let A € C™™™ be nonsingular. Let A = Q1 R; be a QR decom-
position of A, and for £ > 1 define inductively AQy, = Qri1Rr11, a QR decomposition
(a) Prove that there exists an upper triangular matrix U, such that Q) = A*U, and
a lower triangular matrix Ly, such that Qp = (A*) 7% Ly.
(b) Suppose limy_.o, Ry = Roo and limy,_o Qr = Qo exist. Determine the eigenvalues
of A in terms of R...

2. (JPE, May 2006) Let A € C™*" be tri-diagonal and Hermitian, with all its super-
diagonal entries nonzero. Prove that the eigenvalues of A are distinct.
(Hint: show that for any scalar A, the matrix A — Al has rank at least n — 1.)



