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Learning objectives

This course aims to provide the foundations of linear algebra that will form the basis of the courses of Probability
and Multivariate Statistical Analysis.

Knowledge and understanding

e Complex numbers

Representation of vector spaces and systems of generators and bases
Linear applications and their relationship with matrices and linear systems
Orthogonal projections

Role of eigenvalues and eigenvectors of a matrix

Ability to apply knowledge and understanding

¢ Deal with complex numbers and polar coordinates
¢ Study linear applications through the theory of matrices and linear systems
¢ Apply the procedure of diagonalization of matrices



The course allows the student to acquire a solid foundation in the use of linear algebra necessary in any work
context and that represents an essential basis for the continuation of the university studies.

Contents

Vector spaces and linear maps; matrices and diagonalization procedure; determinants; similarity of matrices.

Detailed program

Rn and its vector subspaces. Vector spaces. Systems of generators and bases. Dimension. Standard scalar
product and Cauchy-Schwartz inequality. Norm and triangular inequality. Angles. Elements of analytic geometry.
Linear maps. Rank plus nullity theorem. Study of linear maps by matrices and linear systems. Orthonormal bases.
Orthogonal projections. Determinant and its computation by row operations. Invertible matrices. Eigenvalues and
eigenvectors. Diagonalization. Orthogonal and symmetric matrices. Spectral Theorem.

Prerequisites

No prerequisites are required.

Teaching methods

Classic frontal lessons, partly devoted to the theoretical aspects of the course, and partly to the resolution of
practical exercises, which allow the student to acquire a method and a logical approach in solving problems.

Assessment methods

Written exam based on exercises and theoretical questions aimed at evaluating the problem-solving skills and the
ability to apply the theoretical results in order to solve specific problems.

Oral exam (upon student's or teacher's request).

The exam is written with optional oral (for those who have obtained an evaluation at least equal to 18/30 in the
written part).

The written part consists of some theoretical questions and exercises. The theoretical questions allow to check the
knowledge of the main concepts of the course. The exercises allow to verify the comprehension and the ability to

use these notions in the different application contexts. Furthermore, the theoretical questions and the exercises
allow to verify an appropriate technical language.

Textbooks and Reading Materials

T.M. Apostol, Calcolo, volume secondo (Geometria), Bollati Boringhieri, 2003.



Semester

Il semester, Il and IV cycle (approximately from March to June).

Teaching language

Italian.
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