Problems

1. Let A= AT > 0 such that its eigenvalues are in [10, 100]. We consider the following method
for solving Az* = b:
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Tpnil = 2Zp — E(Azn —b)

Zn = Tp

e Is this method convergent for any x,?

e Find the smallest a such that
|20 — *[]2 < aflzo — 272
for any xg.
2. We consider the following method for solving AT Az* = ATb, with a nonsingular A:
Tptl = Tn + Tty
where r,, = AT7, for 7,, = b — Ax,, and 7, is such that
mTin |Tn + 710 — 2%l = |20 + Tt — 272

e find the formula for 7, and show how to compute 7, without knowing x*.
e Is this method convergent for any x,?

e Let assume that the largest eigenvalue of ATA is M = \,0.(ATA) and the smallest
eigenvalue of ATA is m = \,;n(AT A). Find the smallest a such that

[0 = "2 < aflzna =27

for any xg.

3. Let A = AT > 0 N x N such that its eigenvalues are )\, = k for k = 1,..., N. Let the
eigenvector for \; be denoted by vi. We consider the following method for solving Ax* = b:

1
Tpt1 = Ty — 1—0(A:En —b)

e Is this method convergent for any zo for N = 10*?



e Assuming that xqg — x* = 2,16021 arV; Find the smallest a such that
[2n — 2%z < allzn—y — 272
for any o and N = 10%.
4. Let A, = (a;j) N x N be defined by:

Find all values of « for which:

e A=AT >0

e The Jacobi method for solving A,x* = b is convergent for any initial iteration x.



