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The problem of constructing geodesics
in Gromov–Hausdorff class.

The talk is dedicated to the proper class of all metric spaces considered up to isometry and equipped
with the Gromov–Hausdorff distance. We discuss the properties of geodesics in this Gromov–Hausdorff
class.

The Gromov–Hausdorff distance measures the degree of difference between two metric spaces. This
distance was introduced by Gromov in 1981 and defined as the smallest Hausdorff distance between
isometric images of the considered spaces. Later, an equivalent definition of this distance was given using
correspondences.

In the work of Ivanov–Nikolaeva–Tuzhilin, an optimal correspondence between finite metric spaces was
used to construct a geodesic between arbitrary compact metric spaces. Subsequently, the existence of an
optimal correspondence between compact metric spaces was proven, and as a result, a geodesic between
these spaces, generated by the optimal correspondence, was constructed. Such geodesics are called linear.
However, it is still unknown whether any pair of metric spaces at a finite distance from each other can be
connected by some geodesic.

There is a known special class of metric spaces called spaces in general position. For any space 𝑌
from a sufficiently small neighborhood of such a space 𝐸, the set of optimal correspondences R𝑜𝑝𝑡 is non-
empty. The report will discuss some extensions of this class. The author will also provide a construction
demonstrating that metric spaces in general position are dense everywhere in 𝒢ℋ. Various examples of
complete and incomplete spaces, between which no optimal correspondence exists, will also be discussed.

Apart from the definition through correspondences, there is another definition of the Gromov–Hausdorff
distance. It is equal to the infimum of Hausdorff distances between different isometric embeddings into
enveloping spaces. It will be shown that the existence of an optimal correspondence implies the existence
of an optimal Hausdorff realization. The existence and non-existence of an optimal realization for spaces
at zero Gromov–Hausdorff distance will be discussed, and it will be shown that there are complete metric
spaces at a strictly positive Gromov–Hausdorff distance for which such a realization does not exist.

SCIENTIFIC SEMINAR
“DIFFERENTIAL GEOMETRY AND APPLICATIONS”

headed by Academician of RAS Anatoly T. Fomenko

The zoom-ref is provided only to registered persons
To be registered, ask any participant of our seminar to endorse you

Announcements of previous talks can be found on the seminar website
http://dfgm.math.msu.su/chairsem.php

http://dfgm.math.msu.su/chairsem.php

