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Abstract

We study the structure of Sobolev spaces on the cartesian/warped products of a given
metric measure space and an interval.
Our main results are:

- the characterization of the Sobolev spaces in such products

- the proof that, under natural assumptions, the warped products possess the Sobolev-
to-Lipschitz property, which is key for geometric applications.

The results of this paper have been needed in the recent proof of the ‘volume-cone-to-
metric-cone’ property of RCD spaces obtained by the first author and De Philippis.

Keywords: warped product, Sobolev space, metric measure space.

MSC2010: 53C23, 46E35

Contents
1 Introduction
2 Preliminaries

2.1 Metric measure SPaces . . . . . . . .ot v e e e e e e e
2.2 Sobolev functions . . . . . . . ...
2.3 Product spaces . . . . . . ..

The results

3.1 Cartesian product . . . . . . .. L
3.2 Warped product . . . . . . ..
3.3 Sobolev-to-Lipschitz property . . . . . . .. .. ... o

1 Introduction

Ttk W W -t

\]

There is a well established definition of the space W12(X,d, m) of real valued Sobolev func-
tions defined on a metric measure space (X, d, m) ([8], [14], [3]). A function f € W'2(X,d, m)
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