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Aims

Knowledge and understanding
Students must acquire the fundamental notions and basic concepts of mathematical analysis in one variable. In
particular, they must understand and assimilate:

the principles of differential and integral calculus;
the definitions, main theorems, and properties of real functions of a real variable.

Applying knowledge and understanding
At the end of the course, students will be able to use the acquired mathematical tools to

solve problems and exercises of differential and integral calculus;
use analytical methods for the study, modeling, and formal interpretation of physical and environmental
phenomena.

Making judgments
The course aims to develop the student's ability to

independently select the most appropriate mathematical methods and models to approach and solve a
specific problem;
evaluate the logical coherence and correctness of the analytical steps used and the results obtained.

Communication skills
Student must develop the ability to:

present the learned concepts clearly, linearly, and with the necessary logical-mathematical rigor;
describe and communicate technical problems and solutions related to physical and environmental
phenomena using the formal language of mathematical analysis.



Learning skills
The educational path will allow students to develop:

logical and analytical skills useful for autonomous learning;
the necessary flexibility to independently deepen subsequent studies and apply mathematical tools to more
complex interdisciplinary contexts.

Contents

Real numbers. Inequalities. Combinatorics. Limits. Continuity. Differential calculus. Functions and their graph.
Taylor's formulas. Integration.

Detailed program

Combinatorics: sequences with and without repetitions. Permutations. Combinations. Newton's binomial formula.

Sets: subsets, relations and operations between sets; bounded and unbounded sets. Rational numbers. Real
numbers. Sequences. Limits of sequences. Supremum and infimum. Functions. Composition of functions and
inverse functions. Exponential and trigonometric functions. Inequalities.

Limit of a sequence: monotone sequences and the squeeze theorem. Elementary limits. The number e. Limits of
functions. Limits of functions and limits of sequences. Continuous functions and their properties. Inverse functions
of continuous functions. Elementary functions and limits.

Derivative and tangent line. Elementary derivatives. Rules of differentiation and calculation of derivatives. Maxima
and minima, the mean value theorem. Higher-order derivatives, convexity. Graph analysis of a function. Taylor and
Maclaurin formulas.

The definite integral. Antiderivatives and the fundamental theorem of calculus. Elementary antiderivatives.

Prerequisites

Elementary algebra, elementary trigonometry, elementary analytic geometry.

Teaching form

20 lessons of 2 hours each delivered in person.
15 exercise classes of 2 hours each delivered in person.

Textbook and teaching resource



M. Conti, D. L. Ferrario, S. Terracini, G. Verzini Analisi matematica. Dal calcolo all’analisi Vol. 1. Editore: Apogeo.

Semester

First year, Second semester.

Assessment method

Written exam, consisting of open-ended questions and exercises. Grading on a scale of 18-30/30.
Optional oral test (upon request of either the student or the instructor), which can be taken if a score of at least 18
is achieved in the written test.

The written exam assesses knowledge of the course content and the skills acquired, both through solving exercises
and answering theoretical questions. The correctness of the answers, the appropriateness of the mathematical
language used, and the rigor and clarity of the exposition will be evaluated.

The optional oral test consists of an interview on the topics covered in the course. The correctness of the answers,
the appropriateness of the mathematical language used, and the rigor and clarity of the exposition will be
evaluated.

During the year, 7 exam sessions are scheduled in the following periods: two in the winter session of January-
February, one in April, one in June, one in July, one in September, and one in November.

Office hours

By appointment.
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