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Problem 4.1: The unit sphere with respect to a vector norm ||-|] on R™ is defined by
S={zeR":|z|]|=1}.
Sketch the spheres in R? corresponding to the [;-norm, the euclidian norm and the l,,-norm:

2 2
lzlly = leal +lzal, zlly = 2o + [zl 2l = max{[z1], [22]} .

How do the unit spheres corresponding to the general [,-norms look like?

Problem 4.2: Write a program in MATLAB which implements the Gram-Schmidt algorithm
for orthonormalizing a set of linearly independent vectors.

1. Apply your program to the following vectors:

1 -9 6 —8 —6
—2 4 1 3 2
vi=| 1|, vo=14 |,o3=|-5|,4=| 2 |,o5=1] 3
1 1 -2 3 1
—4 9 1 9 )

Make sure they are linearly independent before you try to apply the Gram-Schmidt algorithm.

2. Check the orthogonality after you applied the algorithm for each pair of vectors:

Vald
(wi,wj) =0 fori#j, i,j=1,...,5,

where w;, i =1,...,5 are the vectors after orthonormalizing.

Problem 4.3: For the matrices

2 -1 2 5 5 0
Ay=|1 2 =2|, Ay=1[|-1 5 4|,
2 2 2 2 3 8
compute
L[| Ay, 142y,
2. [|Axllz; 1Azl



Problem 4.4: Given the matrix

1 01 —-02
A= 0 2 04|,
02 0 3

1. apply the Gerschgorin-Hadamard theorem to obtain the Gerschgorin circles,
2. draw a sketch of the circles you got in 1,

3. derive the eigenvalues of A.

Problem 4.5: Consider the linear system

050z + 42329 = 127
A84xy + 37229 = 112,

which corresponds to

. _[.550 .423 (127
Ax =b with A_<.484 .372> and b—<‘112>.

Suppose that you are given two candidate solutions,

(17 g s (Lo
T=1101) ¢ T \_99)"

1. Decide depending on the residual b — Az which of the two candidates is a “better” solution.
2. Compute the exact solution.

3. Compute ther erros to the exact solution:

17 =2l 17 = 2o

Send your solutions to barbel@kth.se until October 11th, 2014.



