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Prerequisites:
Basic
knowledge of abstract algebra,
linear algebra and topology.
Differential calculus
Educational objectives:
Knowledge of the basic notions
of Differential Geometry. This
is fundamental by the cultural
point of view of a mathematical
student, especially if he wants
to deepen the studies.
Knowledge and understanding:
Knowledge the basic geometrical objects for the Differential Geometry and
acquisition of the most important results
Expected learning outcomes
(according to Dublin
Descriptors)

Applying knowledge and understanding:
Acquisition of the basic proof techniques for the Differential Geometry
Making judgements:
Ability to prove autonomously some small theorems and to control the consistency
of the mathematical arguments
Communication:
Students should improve the mathematical language and should learn to read books
regarding Differential Geometry

Lifelong learning skills:
Improve learning methods through the practice of solving problems

Course program
Differentiable manifolds
Local charts. Atlas of a
manifold. Submanifolds and
properties. Product manifold.
Differential maps and
properties. Tangent and
cotangent space. Differential of
a function.
Tensor Algebra of a vector
space. Basic definitions.
Contraction. Simmetrizzation
and alternation. The Grassmann
algebra. Tensor algebra on a
differential manifold.
Curves on on a differential
manifold. Tensor fields. Tensor
product. Differential vector
fields and derivations.
Differential forms and external
product. The Grassmann
Algebra on a manifold.
Transformation groups. Integral
curves and complete vector
fields.
Lie groups. Left invariant
vector fields and their Lie
Algebra. Adjoint representation.
Fibre Bundle. The principal
fibre bundle.

Teaching methods:
Lectures and exercise sections
Auxiliary teaching:

Assessment methods:
Oral exam
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