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Preliminaries

Introduction to differentiable manifolds: local coordinates, charts, atlases.
Differentiable mappings between differentiable manifolds.

Immersions and embeddings.

Vector fields and Tangent bundle. Lie brackets, distributions and
Frobenius Theorem (only statement).

Jacobi identity. Lie groups and Lie algebras.

Riemannian metrics on a differentiable manifold. Length of a curve on
a differentiable manifold. Existence and examples of Riemannian metrics.
[sometries.

Intrinsic derivative on a manifold

Linear connections. Parralel transport and covariant derivative.

Torsion and symmetric connections. Levi-Civita connection associated
with a Riemannian manifold.

Geodesics and the corresponding differentiable equations.

Gauss Lemma and the esponential map. Local caracterization of geodesics
as curves minimizing the distance between two points.

Tensors on manifolds

Introduction to the notion of curvature of a differentiable manifold:
definition, main properties and Bianchi identity.

Introduction to Jacobi fields: definition, main properties and its geometric
interpretation as rate of spreding of geodesics.

Conjugate points of Jacobi fields.

Ricci and sectional curvatures: definition, main properties and the
Schur Lemma (only statement).

(Covariant) tensors on a differentiable manifold.

Complete manifolds. Hopf—~Rinow Theorem.

Covering spaces. Hadamard Theorem and applications.
Fundamental equation: Gauss, Ricci and Codazzi equations.



Short overview on Comparison Theorems (Rauch - Bonnet Myers and
Cartan Theorems) and on (Almost) Complex Manifolds.
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