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1. Let A= |-1 17/4 11/4]|.
1 11/4 7/2
(a) (5 points) Is 4 strictly diagonally dominant? Give your reasons.
(b) (5 points) Evaluate the matrix co-norm for A.
(c) (5 points) Show that A is symmetric and positive definite.
(d) (10 points) Find the Cholesky factorization A= LLT.
(e) (5 points) Use the part (d) to solve the linear system Lz = [1,1,1]7.

2. Let f be a real-valued function defined on [a,b] with f(e)f (b} < 0 and f(p) = 0 for some p € (a,b). If
{z.}22, is a sequence generated by the Bisection Method, show that

(a) (10 points) the error bounds of this method satisfy

b—a
lfb‘n'—plS on

for each n > 1.
(b) (10 points) the sequence of error bounds deduced in the part (a) converges linearly to 0.

3. Let p(T) denote the speciral radius of a matrix T' € R**™,

3 2 -1
(2) (10 points) Find p(T) for the 3 x 3 matrix T = [ 2 6 4 } .
—1 4 5

(b) (10 points) Let {p.}32, be a sequence of vectors generated by the iteration
Pnt1 = ITpn+¢, n=012,...,

with »p € R" and ¢ € B*. If p(T) < 1, show that p, — p. as n = oo, where p, is the unique
solution of the equation z = Tz + c.

4. Letg(:c)=2?x+%fora:7é0.

(a) (10 points) Show that g(z) € I for all z € I = 1/3/2,2]. Thus, g has at least one fixed point z. in
the closed interval I.

(b) (5 points) Find the fixed point z, in the part (a).

(¢) (5 points) If the sequence {z,}22, is generated by the fixed-point iteration

2z 1
Tt =g(zn)=—3’3+w—, n=0,1,2,...,
n

does this sequence converge to =, for any xo € I7 Give your reasons.
5. (10 points) Find the rate of convergence of the function

sinh h?
F(h)= =+

ash — 0.



