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LOWER AND UPPER BOUNDS FOR THE WAISTS
OF DIFFERENT SPACES

ARSENIY AKOPYAN — ALFREDO HUBARD — ROMAN KARASEV

ABSTRACT. In this paper we prove several new results around Gromov’s
waist theorem. We give a simple proof of Vaaler’s theorem on sections of
the unit cube using the Borsuk—Ulam—Crofton technique, consider waists
of real and complex projective spaces, flat tori, convex bodies in Euclidean
space; and establish waist-type results in terms of the Hausdorff measure.

1. Introduction

Using his version of Morse theory, Almgren showed that for any smooth map
f:S™ — R*, under certain general position assumptions, there exists a y € R*
such that the Riemannian volume of the fiber f~!(y) is at least the Riemannian
volume of the sphere S"~* (here S := {z € Ri*! : |z| = 1}), and the bound on

inf sup vol,,_(f 1 (v))
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2010 Mathematics Subject Classification. Primary: 49Q20,53C23.

Key words and phrases. Waist inequality; isoperimetric inequality.

The first author was supported by People Programme (Marie Curie Actions) of the Euro-
pean Union’s Seventh Framework Programme (FP7/2007-2013) under REA grant agreement
no. [291734].

The second author was supported by the Advanced Grant of the European Research
Council GUDHI (Geometric Understanding in Higher Dimensions).

The third author was supported by the Russian Foundation for Basic Research Grants
18-01-00036 and 19-01-00169.

457



