Math 5330, Test 11

1. Explain how to find # which minimizes ||Az — b||z if you already have
a QR decomposition of A.

2. Prove that if z is a solution to AT Az = ATb, and the columns of A
are linearly independent, then x is the unique solution to the problem
minimize ||Az — b||s.



3. Under certain conditions, the QR iteration produces a quasitriangular
matrix in the limit.

a. Define a quasitriangular matrix.

b. In general terms, how do you find the eigenvalues of a quasitrian-
gular matrix?

c. If A is symmetric, show that B = Q 1AQ is still symmetric, if Q
is an orthogonal matrix. This means that if the original matrix
is symmetric, and orthogonal transformations are used to reduce
it to upper Hessenberg form, the resulting matrix has what (non-
zero) structure? Is B = M 'AM still symmetric, if M is not
orthogonal?

d. If A is upper Hessenberg, the work to do one QR iteration is
proportional to what power of N (size of matrix)? What if A is
tridiagonal and symmetric?



4. If the Jacobi iteration A, ;3 = QZAnQn, where A7 = A and A is
symmetric, converges to diagonal form in, say, 4 iterations, so that
As = D, what are the eigenvalues of A, and what are the eigenvectors?

5. Find an orthogonal matrix @ such that QAQ~! is upper Hessenberg, if

2 4 =3
A= 5 1 7
—-12 7 1

6. Use the inverse power method to find the smallest (in absolute value)
eigenvalue of A, and the corresponding eigenvector, starting with xzq =

(3,—2), if
a=[13]



