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Fentamen Numerical Mathematics 2

Duration: (Fhours. | [ﬂO uer
In front of the questions one finds the weights used to determine the final mark.

Problem 1

a. Conslder the problem F (:l:) d with F (x) = Afz,
b A

k] «

(i) {éj Give the definition of the absolute condlt;lon number of this problem and

expless it in terms of A, x and d for this case.

(ii) [gf ] Give the definition of the relative condition number of this problem and
eXpross it in terms of A, « and d for this case.

(iii) { ] How is the expression of the previous part related to the condition number
of A.

b. Consider a system Az = b where b = [1,1]7. For which we consider two matrices

2001 2 2.001 —2
A= { 2 2.001 } » and Ay = [ —2 2001 }

(i) [ ] Show that A; and Ay have the same eigenvalues and eigenvectors.

(ii) [1] Show that the 2-norms of Ay and As are equal and moreover also the 2-norms
of inverses of the two matrices are equal and hence that ko(A1) = ra(A2).

(iif) {é} Show that the relative condition number as defined in item a.(ii) is different.
Which of the two solutions will suffer most from round-off error propagation?

Pro H(M 2. Cons&dex the graph of a sym{netmc matrix depicted below. In order to reduce
the fill in the LU factorization of| the associated matrix, a natural approach to such
a type of graph 18 to see the three domains as substructures and to consider the
two unknowns in both necks as interfaces Now suppose we order the unknowns in
each of the three blocks n lexicographical order. Make a picture of the structure of
the resulting linear system and indicate where the unknowns go. Also explain the
advantage of this ordermng.
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