MA 660-1D, Dr Chernov Homework assignment #11
Due Mon, Apr 12

1. (JPE, May 2003) Let A be a symmetric matrix with eigenvalues such that |A\;| >
IAa| > -+ [An_1| > |Anl|. Suppose z € R" with 27z; # 0, where Az; = A\jz1. Prove that,

for some constant C,

Ak

k—o0 7

and use this result to devise a reliable algorithm for computing A\; and z;. Explain how
the calculation should be modified to obtain (a) A, and (b) the eigenvalue closest to 2.

2. (JPE, September 1996) The matrix

has eigenpairs

1 0 0
Nay=2,10 |, (-, 1|, {3l1]].
0 ~1 1

Suppose the power method is applied with starting vector
20 =[1,1,-1]'/v/3

(a) Determine whether or not the iteration will converge to an eigenpair of A, and if so,
which one. Assume exact arithmetic.

(b) Repeat (a), except now use the inverse iteration with the same starting vector z, and
the Rayleigh quotient of zy as approximation for the eigenvalue.

(c) Now answer both (a) and (b) again, except this time use standard fixed precision
floating point arithmetic, i.e. computer arithmetic.

If you plan to take JPE this spring, see copies of some recent JPE tests at
http://www.math.uab.edu/programs/jpe_exams.html

Some older JPE tests are in the math office (ask Sue).



