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INFORMATICA (MT000004)

1. language

Italian.

2. course contents

Coordinator: Prof. FABRIZIO FRATI

Year Course: 1st

Semester: 2nd

UFC: 6

Modules and lecturers:

- INFORMATICA (MT000004) - 6 CFU - SSD ING-INF/05 - Prof. Fabrizio Frati

3. BIBLIOGRAPHY

Reference book:
“Programmazione in Python” di Kenneth A. Lambert, Apogeo Education, edited by Maggioli
Editore.
Further books for consultation:
“Python - Introduzione alla programmazione” di Cay Horstmann, Rance D. Necaise, Apogeo
Education, edited by Maggioli Editore.
“Python e Machine Learning” di Alessandro Bellini, Andrea Guidi, edited by McGraw-Hill.
“Python Data Science Handbook” di Jake VanderPlas, edited by O’Reilly Media, Inc.
“Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython”, di Wes
McKinney, edited by O’'Reilly Media, Inc.
“Introduction to Machine Learning with Python: A Guide for Data Scientists”, di Andreas C.
Miller and Sarah Guido, edited by O’Reilly Media, Inc.

4. LEARNING OBJECTIVES

Knowledge and understanding (Dublin 1)

The student will acquire awareness of the computer science approach to automatic problem
solving. Specific learning objectives are:

» knowledge and understanding of how computers work and of information representation

. knowledge and understanding of techniques for modeling computational problems

. knowledge and understanding of methodologies for algorithm design

. knowledge and understanding of the process for transforming an algorithm into a program

. knowledge and understanding of programs and of libraries for data management and
analysis

» knowledge and understanding of machine learning algorithms



Applying knowledge and understanding (Dublin 2)
Students will be able to apply methodologies and technological tools towards the automatic
solution of problems. Specific objectives include:

. being able to model computational problems

. being able to design algorithms for automatic problem-solving

. being able to develop programs that implement algorithms for automatic problem-solving
. being able to use library functions for data management and analysis

» being able to use library functions for implementing machine learning algorithms

Making judgements (Dublin 3)

Students will be able to analyze problems of interest, decide on an appropriate computational
modeling, design the best strategy to solve them, and then decide which functions, modules, and
libraries to create and use for their solution.

Communication skills (Dublin 4)

Students will be able to describe and clearly communicate their choices regarding modeling,
algorithm design, and implementation.

Learning skills (Dublin 5)

Students will be able to enhance, through autonomous study, what they have learned during the
course. Possible directions for autonomous learning include additional algorithmic techniques,
further syntactic and semantic elements of the programming language, and additional library
functions.

5. prerequisites

Basic school-level mathematics knowledge as found in secondary school curricula is required.
6. TEACHING METHODS

Most of the course hours will be dedicated to lectures, during which the topics that constitute the
course syllabus will be explained in detail with the support of slides (Dublin 1: Knowledge and
Understanding). The lectures will be interactive and involve students in forming their ideas and
expressing their doubts about the introduced concepts (Dublin 4: Communication Skills). The
lectures will provide knowledge that will allow students to analyze and model the tackled problems,
independently deciding the best algorithmic strategy for the solution and implementation of the
solution itself (Dublin 3: Making Judgements). Students will also be able to expand on what they
have learned in the lectures through self-study on recommended texts and online resources
(Dublin 5: Learning Skills).

A significant part of the course hours will be used for lab exercises, during which students will face
problems that they will solve using the methodologies learned in the lectures (Dublin 2: Applying
Knowledge and Understanding and Dublin 3: Making Judgements). Students will be able to interact
with the teacher, expressing their doubts (Dublin 4: Communication Skills) and receiving guidance
on how to proceed towards the problem's solution.

7. OTHER INFORMATION



Office hours: every Friday from 09:30 to 11:30, by appointment via email.
8. METHODS FOR VERIFYING LEARNING AND FOR EVALUATION

Assessment is conducted through a computer-based test in the lab, consisting of two parts.

The first part assesses the knowledge, understanding, and communication skills acquired by the
student regarding the theoretical aspects of the course, such as the way computers work and
Boolean algebra. This part consists of 20 multiple-choice or short open-ended questions and is
worth a maximum of 10 points.

The second part assesses the knowledge, understanding, making judgements, and applied
understanding regarding the practical aspects of the course, such as algorithm design and
program development. This part consists of several problems that the student must solve by
modeling them, designing a resolving algorithm, and then implementing it as a program. This part
consists of 4 problems to solve and is worth a maximum of 23 points.

The final exam grade is expressed out of 30 and is the sum of the scores of the two parts. A total
exceeding 30 results in honors being awarded.

9. program

Computers: Computer architecture, operating systems, programming languages, program
compilation and execution.

Algorithm design: Problem modeling, algorithms, correctness and efficiency, Boolean algebra,
conditional statements, iterative instructions.

Fundamentals of Python programming: Variables, expressions, numeric types, statements, input-
output, errors, comments, if-else statements, while loops, functions, modules, libraries, objects.
Data structures: Strings, files, tuples, lists, dictionaries.

Data analysis and visualization, Machine Learning: NumPy, Pandas, MatplotLib e Scikit-learn
libraries.




