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Learning objectives

This class aims to give the student a solid foundation for the mastering of the fundamental concepts related to
Numerical Series, Integrals, Linear Algebra.

At completion, the student will be able 1) to study numerical series, compute integrals and use the fundamental
notions of linear algebra, manipulate matrices and solve linear systems. Funtions of several real variables.

Contents

This class introduces the student to the fundamental notions related to Numerical Series, Integrals and Linear
Algebra (Matrices and Linear Systems). Funcions of several real variables.

Detailed program

Series. Definition of numerical Series and its sum. Telescoping Series. Geometric series. Necessary Condition for
Convergence of a Series. Series with terms with eventually constant signs. Generalized Harmonic Series. The
Ratio Test, the Comparison Test, the Asymptotic Test, and the Root Test. Absolute and Simple Convergence of
Series.

Integrals. Definition of the Riemann Integral. Sufficient Conditions for Integrability. Main Properties of the Integral.
Lagrange Theorem. The Fundamental Theorem of Calculus. Definition of Antiderivative and its use in the
computation of the Riemann Integral. Integration by parts and Integration by change of variable. Improper Integral.
Sufficient Conditions for the existence of Improper Integrals.



Linear Algebra. Vector Spaces on R. Inner product. Matrices. Operations with Matrices. Determinants and main
Properties. Laplace Theorem. Inverse Matrix: Uniqueness of the Inverse Matrix and Necessary and Sufficient
Condition for its existence. Linear Systems. Cramer’s Theorem. Rank of a Matrix. Rouche-Capelli Theorem. Linear
functions. Quadratic forms.

Functions of several variables. Continuos funtions of several real variables. Partial derivatives. Differentials of
funtions of several variables. Partial derivatives and differentials oh higher order. Local maxima and local minima.
Constrained optimization and Lagrange multipliers. Introduction to linear programming.

Prerequisites

Matematica Generale (General Mathematics), (Statistica I)Statistics I

Teaching methods

There will be lectures and practice sessions as well as tutorials and they will all be delivered in Lecture theatres.
The class is taught in Italian.

The lectures aim to present the theoretical results related to the class’s material. In the lectures we will focus on
presenting the theorems and mathematical results listed above. In addition, the lectures will also cover and discuss
problems and exercises to illustrate the theoretical results.

In the practice sessions the focus is on helping the student in solving problems. Therefore the focus will be only on
presenting the solutions of exercises and problems.

Finally, there will be a tutor who will assist the students.

Assessment methods

A written exam.

The student can substitute the final exam with two mid-term exams.

The aim of the written exams is to establish if the student has developed a reasonable level of problem solving
ability. Therefore there will be exercises similar to the ones presented in the suggested textbooks.

In the case the students opt to take the mid-term exams then the final grade will be the average of the two grades

Textbooks and Reading Materials

Angelo Guerraggio MATEMATICA (Seconda Edizione) Pearson Education Italia



Semester

Second Semester

Teaching language

Italian
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