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DUCATIONAL GOALS AND EXPECTED LEARNING OUTCOMES
t the end of the course students will be able to:

e define the system of natural numbers through Peano's axioms, describe its main algebraic properties and
introduce the notion of numbering system;

extend natural numbers with integers and rational numbers;
describe Dedekind's and Cantor's contructions of real numbers;

extend real numbers to complex numbers and quaternions;

compare the cardinality of the sets of natural numers, integers, rational numbers and real numbers;
define the notion of invariant with respect to a transformations group;

briefly expose the main ideas of Klein's Erlangen Program.

RE-REQUIREMENTS
asic algebra: elementary set theory, relations and functions, main algebraic structures (monoid, group, ring, field)

YLLABUS

. Natural numbers and numbering systems (8 hours)

. Integers and basic arithmetic (6 hours)

. Rational numbers (4 hours)

. Irrational numbers, real numbers and the continuum (8 hours)

. Complex numbers and quaternions (6 hours)

. Axiomatic approach to Euclidean geometry: from Euclid to Hilbert (8 hours)

. The abstract geometrical space: coordinates, geometries and transformations groups, Erlangen Program (8 hours)

I;EACHING METHODS

heoretical lessons

VALUATION METHODS
ral examination

EXTBOOKS AND ON-LINE EDUCATIONAL MATERIAL
ensare in Matematica. G. Israel, A. Millan Gasca. Zanichelli 2012

NTERACTION WITH STUDENTS
ppointment on request, at the end of each lesson and via e-mail

XAMINATION SESSIONS (FORECAST)*
ny month, except August.

EEMINARS BY EXTERNAL EXPERTS NO
rURTHER INFORMATION

om

1 Subject to possible changes: check the web site of the Teacher or the Department/School for updates.



