ELEMENTS OF MATHEMATICS Assignments Master Bioinfo 2007/08

Diagonalization and linear maps

The following exercises must be handed over before the class of the 9th of October starts.

Part 1: Theoretical questions.

1. (1.5 points). Decide whether the following statements are true or false. Give a detailed
answer.

(i) All matrices are diagonalizable.
(ii) The eigenvectors of a matrix A are the vectors v satisfying Av = Av, for some A.

(iii) If the eigenvectors of a matrix of order n xn generate R”, then the matrix is diagonalizable.

2. (0.5 points). Explain why the following statement is true: ”If a matrix is diagonalizable, then
its determinant is equal to the product of the eigenvalues (with the exponent corresponding to
their multiplicity in the characteristic polynomial)”.

Part 2: Hand-written exercises. The following exercises must be solved hand-written. All
the computations must be detailed.

3. (2 points). Consider the following matrices:

-1 1 1 300
A= 1 -1 1|, B=|13 0
1 1 -1 11 4

(i) Find the characteristic polynomial for each of the matrices.

(ii) Find the zeroes of the characteristic polynomial, that is, the eigenvalues.
(iii) Compute the spaces of eigenvectors for each eigenvalue.

)

(iv) Which matrices are diagonalizable?

4. (0.5 points). Decide which of the following maps f : R? — R are linear:

i) flz,y)=z+y-1, (iv) fla,y) = 22,
(i) fley)= 220 () ey =4z —y,
(111) f(xay) =+ y2’ (VI) f(xa y) = lOg($)

5. (0.5 points). Consider the linear map
RS L RS
(r,y,2) — (r+y,—z+zx,2z)
Give the matrix associated.
Part 3: Octave. To be solved with Octave. The file must be uploaded in the assignment
prepared for that.

6. (0.5 points). Check the results you obtained in exercise 3, using the command [V,z] =
eig(matrizx).



