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§1. Description

This is an introductory course consisting of five lectures whose aim is to introduce the audience to
some central topics in metric geometry in the sense of A.D. Alexandrov. The emphasis will be on
connections with (geometric) group theory and spaces of non-positive curvature.

§2. Pre-requisites

We shall assume familiarity with the concepts of ‘metric space’ and ‘group’, and with the basic
geometry of the euclidean and hyperbolic planes. Some acquaintance with differential geometry,
especially with the concept of ‘geodesic’, is desirable for the sake of motivation.

§3. Course schedule

(1) Basic concepts: metric spaces, length, angles and geodesics; length and geodesic spaces;
examples; Alexandrov lemma.

(2) Curvature: spaces of bounded curvature in the sense of Alexandrov; Hopf-Rinow; metric
constructions (κ-cones, products, quotients, gluing)

(3) Group actions: word metrics; Cayley graphs; quasi-isometries; growth of groups.
(4) Gromov-Hausdorff space: Hausdorff and Gromov-Hausdorff metrics; correspondences and

distortion; asymptotic and tangent cones.
(5) CAT(0) spaces: CAT(κ)-spaces; convexity; Cartan-Hadamard; isometries of CAT(0)-spaces.
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