MATH 3511 — Numerical Analysis 2 February 23, 2012

Assignment 5

1. (10 points) Prove that the following sequences are convergent and find their limits.

(a) x* = (kesz,%,m_kf

T
1 k241 1434544(2k—1
(b) Xk - (ek7 1_227 k2 ( ))

2. (20 points) Let

3 2 -1 2 -1 0
A= 1 -2 3 and B=| 0 2 4
2 0 4 0 0 2

(a) Compute the eigenvalues and associated eigenvectors of the above matrices
(b) Which of the matrices are convergent?
(¢) Find the spectral radius for each matrix.

)

(d) Find the ls norm of the each matrix.

3. (15 points) The Frobenius norm is defined for an n-by-n matrix A by

1/2

IALr = { D0 layl?
i=1 j=1
(a) Show that ||A||F is a matrix norm.
(b) Find ||A||r for the matrices in Exercise 2.
(¢) For any matrix A, show that ||A|2 < ||A|lF < v/nll4]2.

4. (15 points) Let A\ be an eigenvalue of the n-by-n matrix A and = # 0 be an associated eigenvector.

(a) Show that X is also an eigenvalue of AT .
(b) Show that for any integer k > 1, A* is an eigenvalue of A* with eigenvector z.

(c) Show that if A~! exists, then 1/ is an eigenvalue of A~! with eigenvector .



