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Exercise Sheet 1

. Compute the matrix norms || A|| |A|ly and ||A[| z of the matrix

oo,l7|

2 10
A=11 2 0
0 0 3

. Let A € R™™ and € R™. Show that |Az||, < ||A]|, |||y, where || 4], is the
spectral norm.

. Compute the condition number of the matrix
2 -1
=13
. Consider the linear system Az = b and its perturbation A(x + Axz) = b+ Ab

with
1 4 3 0,01
A_[l 4.001}’ b_[él}’ Ab_[()]

Check if the system is well- or ill-posed and compute the relative error.

(a) Let {ac:e#0},{b.:€# 0} and {c. : € # 0} be parametrized families of
numbers satisfying ac, b, ¢ # 0. Show that if a. = O(b:) and c. = O(a.)
then ¢, = O(b,).

(b) Show that:
i. log(1+ ) =z + O(?).
ii. arctan(x) — z = o(z).

. Consider the linear system

2I1—2$2+1‘3:6
To+ 223 =3
5x1 + 3x2 +1x3 =4

Solve the above system using the Gauss -Elimination algorithm.



