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Learning objectives
The course aims at providing students with the mathematical knowledge of the topics useful to understand models

describing economic phenomena. In particular, students will learn how to use the mathematical tools which, starting
from the function analytic formulation, allow to draw a qualitative graph of the function.

Contents

Analysis of functions of one variable and introduction to the study of functions of two variables.

Detailed program
Introduction to functions.

Functions of one real variable: domain, image set, graph of a function. Elementary functions. Monotonicity, maxima
and minima. Inverse function.

Limits and related theorems.
Continuous functions: Weierstrass theorem, Bolzano theorem, intermediate value theorem. Discontinuities.
Indeterminate forms in the computation of limits. Landau symbols.

Differential calculus: definition of the derivative and geometric interpretation. Points of non-differentiability.
Relationship between continuity and differentiability. Rolle, Lagrange and Fermat theorems.



L'Hopital's rule. Taylor's theorem.
Convexity and concavity of a function: definition and characterization based on the second order derivative.
An introduction to sequences.

Functions of two real variables: domain, level curves, partial derivatives, critical points.

Prerequisites

Elementary tools from algebra, equations and inequalities, basic knowledge of analytic geometry.

Teaching methods

Theoretical lectures and practical excercise sessions.

Assessment methods

Written exam and compulsory oral exam, to which students are admitted only if the grade of the written exam is at
least 18/30.

There are no midterm tests.

The written exam consists of practical exercises and of open theoretical questions, that are meant to test the
knowledge of the statements of the theorems and of the proofs discussed during the lectures.

In grading the written exam, in addition to the correctness of the results, the ability in explaining the various steps
will be considered as well.

The oral exam starts with a discussion of the written exam, followed by some questions regarding the topics of the
course.

Textbooks and Reading Materials

A. Guerreggio, "Matematica”, second or third edition. Pearson Prentice Hall

Alternatively:

M. Scovenna, L. Scaglianti, A. Torriero, "Manuale di Matematica - Metodi e applicazioni". Edizioni CEDAM

G. Monti, R. Pini, "Lezioni di Matematica Generale: Funzioni Reali di Variabile Reale". L.E.D. Edizioni Universitarie
(the functions of two variables are not included in the text)



Semester

First semester.

Teaching language

Italian.
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