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Introducing foundational concepts in infinite-dimensional differential geometry beyond
Banach manifolds, this text is based on Bastiani calculus. It focuses on two main ar-
eas of infinite-dimensional geometry: infinite-dimensional Lie groups and weak Rie-
mannian geometry, exploring their connections to manifolds of (smooth) mappings.
Topics covered include diffeomorphism groups, loop groups and Riemannian metrics
for shape analysis. Numerous examples highlight both surprising connections between
finite- and infinite-dimensional geometry, and challenges occurring solely in infinite
dimensions. The geometric techniques developed are then showcased in modern appli-
cations of geometry such as geometric hydrodynamics, higher geometry in the guise
of Lie groupoids and rough path theory. With plentiful exercises, some with solutions,
and worked examples, this will be indispensable for graduate students and researchers
working at the intersection of functional analysis, non-linear differential equations and
differential geometry. This title is also available as open access on Cambridge Core.

Alexander Schmeding is Associate Professor in Mathematics at Nord University at
Levanger.

Published online by Cambridge University Press



CAMBRIDGE STUDIES IN ADVANCED MATHEMATICS 202

Editorial Board
J. Bertoin, B. Bollobds, W. Fulton, B. Kra, I. Moerdijk, C. Praeger, P. Sarnak, B. Simon, B. Totaro

All the titles listed below can be obtained from good booksellers or from Cambridge University Press.
For a complete series listing, visit www.cambridge.org/mathematics.

Already Published

162. C.J. Bishop & Y. Peres Fractals in Probability and Analysis

163. A. Bovier Gaussian Processes on Trees

164. P. Schneider Galois Representations and (¢, I')-Modules

165. P. Gille & T. Szamuely Central Simple Algebras and Galois Cohomology (2nd Edition)

166. D. Li & H. Queftelec Introduction to Banach Spaces, |

167. D. Li & H. Queffelec Introduction to Banach Spaces, 11

168. J. Carlson, S. Miiller-Stach & C. Peters Period Mappings and Period Domains (2nd Edition)

169. J. M. Landsberg Geometry and Complexity Theory

170. 1. S. Milne Algebraic Groups

171. J. Gough & J. Kupsch Quantum Fields and Processes

172. T. Ceccherini-Silberstein, F. Scarabotti & F. Tolli Discrete Harmonic Analysis

173. P. Garrett Modern Analysis of Automorphic Forms by Example, I

174. P. Garrett Modern Analysis of Automorphic Forms by Example, IT

175. G. Navarro Character Theory and the McKay Conjecture

176. P.Fleig, H. P. A. Gustafsson, A. Kleinschmidt & D. Persson Eisenstein Series and Automorphic
Representations

177. E. Peterson Formal Geometry and Bordism Operators

178. A. Ogus Lectures on Logarithmic Algebraic Geometry

179. N. Nikolski Hardy Spaces

180. D.-C. Cisinski Higher Categories and Homotopical Algebra

181. A. Agrachev, D. Barilari & U. Boscain A Comprehensive Introduction to Sub-Riemannian
Geometry

182. N. Nikolski Toeplitz Matrices and Operators

183. A. Yekutieli Derived Categories

184. C. Demeter Fourier Restriction, Decoupling and Applications

185. D. Barnes & C. Roitzheim Foundations of Stable Homotopy Theory

186. V. Vasyunin & A. Volberg The Bellman Function Technique in Harmonic Analysis

187. M. Geck & G. Malle The Character Theory of Finite Groups of Lie Type

188. B. Richter Category Theory for Homotopy Theory

189. R. Willett & G. Yu Higher Index Theory

190. A. Bobrowski Generators of Markov Chains

191. D. Cao, S. Peng & S. Yan Singularly Perturbed Methods for Nonlinear Elliptic Problems

192. E. Kowalski An Introduction to Probabilistic Number Theory

193. V. Gorin Lectures on Random Lozenge Tilings

194. E. Riehl & D. Verity Elements of co-Category Theory

195. H. Krause Homological Theory of Representations

196. F. Durand & D. Perrin Dimension Groups and Dynamical Systems

197. A. Sheffer Polynomial Methods and Incidence Theory

198. T. Dobson, A. Malni¢ & D. Marusi¢ Symmetry in Graphs

199. K. S. Kedlaya p-adic Differential Equations

200. R.L.Frank, A. Laptev & T. Weidl Schridinger Operators:Eigenvalues and Lieb—Thirring Inequalities

201. J. van Neerven Functional Analysis

Published online by Cambridge University Press


http://www.cambridge.org/mathematics

An Introduction to
Infinite-Dimensional Differential
Geometry

ALEXANDER SCHMEDING

Nord University, Levanger

B CAMBRIDGE

%Y UNIVERSITY PRESS

Published online by Cambridge University Press



CAMBRIDGE
UNIVERSITY PRESS

University Printing House, Cambridge CB2 8BS, United Kingdom
One Liberty Plaza, 20th Floor, New York, NY 10006, USA
477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314-321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre,
New Delhi — 110025, India

103 Penang Road, #05-06/07, Visioncrest Commercial, Singapore 238467

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of
education, learning, and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781316514887
DOI: 10.1017/9781009091251

© Alexander Schmeding 2023

This work is in copyright. It is subject to statutory exceptions
and to the provisions of relevant licensing agreements;
with the exception of the Creative Commons version the link for which is provided below,
no reproduction of any part of this work may take place without the written
permission of Cambridge University Press.

An online version of this work is published at doi.org/10.1017/9781009091251 under a
Creative Commons Open Access license CC-BY-NC-ND 4.0, which permits re-use,
distribution and reproduction in any medium for non-commercial purposes providing
appropriate credit to the original work is given, through funding from Nord Universitet,
Postboks 1490, 8049 Bodg, Norway. You may not distribute derivative works without
permission. To view a copy of this license, visit
https://creativecommons.org/licenses/by-nc-nd/4.0

All versions of this work may contain content reproduced under license from third parties.
Permission to reproduce this third-party content must be obtained from these third-parties
directly.

When citing this work, please include a reference to the DOI 10.1017/9781009091251
First published 2023
A catalogue record for this publication is available from the British Library.
ISBN 978-1-316-51488-7 Hardback

Cambridge University Press has no responsibility for the persistence or accuracy of
URLSs for external or third-party internet websites referred to in this publication
and does not guarantee that any content on such websites is, or will remain,
accurate or appropriate.

Published online by Cambridge University Press


http://www.cambridge.org
http://www.cambridge.org/9781316514887
https://creativecommons.org/licenses/by-nc-nd/4.0
http://dx.doi.org/10.1017/9781009091251
http://doi.org/10.1017/9781009091251
http://dx.doi.org/10.1017/9781009091251

