
primer of mapping class groups

primer of mapping class groups provides an essential introduction to one of the central objects in geometric
topology and algebraic geometry. This fundamental concept plays a pivotal role in understanding the
symmetries of surfaces and their moduli spaces. The primer covers the definition, basic properties, and significant
applications of mapping class groups, offering a comprehensive overview suitable for both beginners and
advanced scholars. Key topics include the algebraic structure of these groups, their connections to
Teichm�ller theory, and their implications in low-dimensional topology. This article also explores notable
results and classical theorems that shape the study of mapping class groups. The discussion naturally
progresses into a structured examination of the subject, beginning with foundational definitions, moving
through algebraic and geometric aspects, and culminating in advanced applications. The following sections
outline the key themes covered in this primer of mapping class groups.

Definition and Basic Properties of Mapping Class Groups

Algebraic Structure and Generators

Connections to Teichm�ller Theory

Applications in Topology and Geometry

Classical Theorems and Recent Developments

Definition and Basic Properties of Mapping Class Groups

The mapping class group of a surface is a fundamental concept in topology that encodes the symmetries of the
surface up to isotopy. Formally, for a closed, oriented surface \( S \), the mapping class group, often denoted
as \( \text{Mod}(S) \) or \( \Gamma(S) \), is defined as the group of isotopy classes of orientation-preserving
homeomorphisms of \( S \). This means each element represents an equivalence class of homeomorphisms where
two homeomorphisms are considered the same if one can be continuously deformed into the other without
cutting or gluing the surface.

Mapping class groups capture the global symmetries and play a crucial role in understanding the moduli space
of Riemann surfaces. They also serve as a bridge between geometric topology, algebraic geometry, and group
theory. Key properties include being finitely generated and often having rich algebraic structures that reflect
the topology of the underlying surface.

Surfaces and Isotopies

Surfaces considered in the study of mapping class groups are typically compact, connected, and oriented. They
can have boundary components or punctures, and these features affect the structure of the mapping class
group. Isotopies are continuous deformations through homeomorphisms, which ensure the classification focuses
on the essential symmetries rather than arbitrary deformations.

Notation and Examples

The notation \( \text{Mod}(S_{g,n}) \) is commonly used to denote the mapping class group of a surface of
genus \( g \) with \( n \) boundary components or punctures. For example, \( \text{Mod}(S_{0,3}) \)
corresponds to the mapping class group of a sphere with three punctures, which is isomorphic to the braid group
on three strands modulo its center.



Algebraic Structure and Generators

Understanding the algebraic structure of mapping class groups is essential for studying their properties and
applications. These groups are finitely generated and often admit finite presentations. A key result in this area is
that the mapping class group can be generated by a finite set of Dehn twists, which are specific homeomorphisms
associated with simple closed curves on the surface.

Dehn Twists

Dehn twists are elementary building blocks of the mapping class group. Given a simple closed curve on the
surface, a Dehn twist cuts the surface along the curve, twists one side by 360 degrees, and then reglues. Such
twists generate the entire mapping class group for surfaces of genus at least one, making them fundamental to
the algebraic understanding of these groups.

Finite Presentations

Mapping class groups admit finite presentations involving generators and relations. The classical
presentations, such as those developed by Dehn, Lickorish, and Humphries, provide explicit generators and
relations. For instance, Humphries showed that a minimal generating set for \( \text{Mod}(S_g) \) consists of
\( 2g + 1 \) Dehn twists. These presentations allow for computational and theoretical analysis of the
group's structure.

Group Properties

Mapping class groups exhibit rich algebraic properties, including:

Being residually finite, meaning every nontrivial element can be detected in some finite quotient.

Having torsion elements corresponding to periodic homeomorphisms of surfaces.

Containing important subgroups such as the Torelli group, which acts trivially on homology.

Connections to Teichm�ller Theory

Teichm�ller theory studies the space of complex structures on a surface, known as Teichm�ller space. The
mapping class group acts naturally on this space by changing the markings of surfaces, and this action is
fundamental to understanding both the geometry of Teichm�ller space and the structure of moduli spaces.

Teichm�ller Space and Moduli Space

Teichm�ller space \( \mathcal{T}(S) \) is the space of marked conformal structures on a surface \( S \), up to
isotopy. It is contractible and carries a natural complex structure. The moduli space \( \mathcal{M}(S) \) is
obtained as the quotient of \( \mathcal{T}(S) \) by the mapping class group action, representing unmarked
complex structures. This quotient is an orbifold that encodes the geometry of Riemann surfaces.



Action of the Mapping Class Group

The mapping class group acts properly discontinuously on Teichm�ller space by changing the marking of
surfaces. This action is central to the study of moduli spaces and yields deep insights into geometric
structures on surfaces. The dynamics of this action are also a rich area of research, with connections to
ergodic theory and geometric group theory.

Applications in Complex Analysis and Geometry

The interplay between mapping class groups and Teichm�ller theory facilitates progress in complex analysis,
algebraic geometry, and hyperbolic geometry. For instance, it helps describe the deformation spaces of
hyperbolic structures and provides tools for understanding the geometry of moduli spaces and mapping class
group orbits.

Applications in Topology and Geometry

Mapping class groups have widespread applications across various fields in mathematics, particularly in low-
dimensional topology and geometric structures. Their study yields insights into 3-manifold theory, knot
theory, and symplectic geometry.

3-Manifold Theory

Mapping class groups appear naturally in the theory of 3-manifolds through Heegaard splittings. A 3-manifold
can be decomposed into two handlebodies glued along a surface, and the gluing map, an element of the mapping
class group, determines the manifold's topology. Thus, understanding mapping class groups aids in classifying
3-manifolds.

Knot Theory and Braids

The braid group is closely related to the mapping class group of a punctured disk. This connection enables the
application of mapping class group techniques to knot theory, particularly in studying braid representations
of knots and links and their invariants.

Symplectic and Algebraic Geometry

Mapping class groups also arise in symplectic geometry as groups of symplectomorphisms up to isotopy,
reflecting symmetries of symplectic manifolds. In algebraic geometry, they relate to monodromy representations
and moduli problems, linking topological and algebraic perspectives.

Classical Theorems and Recent Developments

The study of mapping class groups has a rich history with many classical results that form the foundation of
modern research. Additionally, recent developments have expanded understanding and unveiled new connections
to other mathematical areas.



Classical Results

Important classical theorems include:

Dehn–Nielsen–Baer Theorem: Establishes an isomorphism between the mapping class group and the outer1.
automorphism group of the surface's fundamental group.

Lickorish Generators Theorem: Demonstrates that a finite set of Dehn twists generates the entire mapping2.
class group.

Birman Exact Sequence: Describes the relationship between mapping class groups of surfaces with3.
different numbers of punctures.

Recent Advances

Recent research has focused on:

Understanding the geometry and dynamics of mapping class group actions on various spaces.

Exploring connections with geometric group theory, including properties like hyperbolicity and CAT(0)
structures.

Investigating the structure and cohomology of subgroups such as the Torelli group and Johnson kernel.

Applications to string theory, quantum topology, and categorification.

Open Questions

Despite significant progress, many open problems remain, such as classifying all possible finite subgroups,
understanding the full structure of certain subgroups, and exploring the mapping class group's role in higher-
dimensional analogues.

Frequently Asked Questions

What is a mapping class group in topology?

A mapping class group of a surface is the group of isotopy classes of orientation-preserving self-
homeomorphisms of that surface. It encodes symmetries of the surface up to continuous deformation.

Why is a primer on mapping class groups important for mathematicians?

A primer on mapping class groups provides foundational knowledge about these groups, which are central in
low-dimensional topology, geometric group theory, and algebraic geometry. It helps researchers understand
surface symmetries, moduli spaces, and related structures.

What are some key topics covered in a primer of mapping class groups?

Key topics include the definition of mapping class groups, Dehn twists, the Nielsen–Thurston classification of
surface homeomorphisms, the action on Teichm�ller space, and connections to braid groups and moduli spaces.



How does the Nielsen–Thurston classification relate to mapping class
groups?

The Nielsen–Thurston classification categorizes elements of the mapping class group into three types: periodic,
reducible, and pseudo-Anosov. This classification is fundamental for understanding the dynamics and algebraic
properties of mapping classes.

What are some modern applications of the theory of mapping class groups?

Mapping class groups appear in various areas such as the study of 3-manifolds, string theory, Teichm�ller
theory, and quantum topology. They are also used in understanding moduli spaces of Riemann surfaces and have
connections to combinatorial group theory.

Additional Resources
1. A Primer on Mapping Class Groups by Benson Farb and Dan Margalit
This book serves as an accessible introduction to the theory of mapping class groups, which are central
objects in geometric topology and low-dimensional geometry. It covers foundational concepts such as Dehn
twists, curve complexes, and Nielsen–Thurston classification. The text balances rigorous proofs with
intuitive explanations, making it suitable for graduate students and researchers new to the field.

2. Mapping Class Groups and Moduli Spaces of Riemann Surfaces edited by Benson Farb
This collection of survey articles explores the interplay between mapping class groups and moduli spaces of
Riemann surfaces. It includes contributions from leading experts discussing topics such as Teichm�ller theory,
automorphisms of surfaces, and applications to algebraic geometry. The volume is ideal for those interested in
the geometric and algebraic aspects of mapping class groups.

3. Introduction to Teichm�ller Spaces by Y. Imayoshi and M. Taniguchi
Though primarily focused on Teichm�ller theory, this book provides essential background on mapping class
groups through their action on Teichm�ller spaces. It offers detailed treatments of hyperbolic geometry,
quasiconformal mappings, and the structure of moduli spaces. The text is well-suited for readers seeking a
geometric perspective on mapping class groups.

4. Automorphisms of Surfaces after Nielsen and Thurston by Andrew J. Casson and Steven A. Bleiler
This classic text delves into the Nielsen–Thurston classification of surface automorphisms, a cornerstone in
the study of mapping class groups. It explains the classification into periodic, reducible, and pseudo-Anosov
types, providing proofs and examples. The book is a valuable resource for understanding the dynamical aspects
of mapping class groups.

5. Geometric Group Theory edited by Cornelia Dru�u and Michael Kapovich
While covering a broad range of topics in geometric group theory, this volume includes important chapters on
mapping class groups and their geometric properties. It discusses curve complexes, hyperbolicity, and rigidity
phenomena associated with mapping class groups. The book is suitable for readers interested in the broader
context of mapping class groups within geometric group theory.

6. Surface Homeomorphisms and Their Mapping Class Groups by Joan S. Birman
Joan Birman’s work provides a comprehensive study of surface homeomorphisms and the resulting mapping class
groups. It covers braid groups, Dehn twists, and the algebraic structure of mapping class groups. This
foundational text is often recommended for those beginning research in the topology of surfaces.

7. Combinatorial Group Theory and Topology edited by S.M. Gersten and J.R. Stallings
This collection includes influential papers and surveys related to the algebraic and topological aspects of
mapping class groups. Topics such as presentations of groups, complexes of curves, and applications to 3-
manifolds are treated. It is an excellent resource for understanding the combinatorial side of mapping class
groups.

8. Train Tracks and Surface Homeomorphisms by R.C. Penner and J.L. Harer



Focusing on train track techniques, this book provides powerful tools for studying mapping class groups and
surface automorphisms. It explores the combinatorial and geometric methods that illuminate the structure of
mapping class groups, especially in the context of pseudo-Anosov homeomorphisms. The text is both
comprehensive and technical, suitable for advanced readers.

9. Hyperbolic Geometry and Mapping Class Groups by Lee Mosher
This monograph explores the rich connections between hyperbolic geometry and mapping class groups,
emphasizing the geometric structures that arise from surface group actions. It discusses hyperbolic 3-
manifolds, curve complexes, and the geometry of the Teichm�ller space. The book is valuable for those
interested in the geometric and dynamical aspects of mapping class groups.
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  primer of mapping class groups: A Primer on Mapping Class Groups Benson Farb, Dan
Margalit, 2011-09-26 The study of the mapping class group Mod(S) is a classical topic that is
experiencing a renaissance. It lies at the juncture of geometry, topology, and group theory. This
book explains as many important theorems, examples, and techniques as possible, quickly and
directly, while at the same time giving full details and keeping the text nearly self-contained. The
book is suitable for graduate students. A Primer on Mapping Class Groups begins by explaining the
main group-theoretical properties of Mod(S), from finite generation by Dehn twists and
low-dimensional homology to the Dehn-Nielsen-Baer theorem. Along the way, central objects and
tools are introduced, such as the Birman exact sequence, the complex of curves, the braid group, the
symplectic representation, and the Torelli group. The book then introduces Teichmüller space and
its geometry, and uses the action of Mod(S) on it to prove the Nielsen-Thurston classification of
surface homeomorphisms. Topics include the topology of the moduli space of Riemann surfaces, the
connection with surface bundles, pseudo-Anosov theory, and Thurston's approach to the
classification.
  primer of mapping class groups: A Primer on Mapping Class Groups Benson Farb, Dan
Margalit, 2012 The study of the mapping class group Mod(S) is a classical topic that is experiencing
a renaissance. It lies at the juncture of geometry, topology, and group theory. This book explains as
many important theorems, examples, and techniques as possible, quickly and directly, while at the
same time giving full details and keeping the text nearly self-contained. The book is suitable for
graduate students. A Primer on Mapping Class Groups begins by explaining the main
group-theoretical properties of Mod(S), from finite generation by Dehn twists and low-dimensional
homology to the Dehn-Nielsen-Baer theorem. Along the way, central objects and tools are
introduced, such as the Birman exact sequence, the complex of curves, the braid group, the
symplectic representation, and the Torelli group. The book then introduces Teichmüller space and
its geometry, and uses the action of Mod(S) on it to prove the Nielsen-Thurston classification of
surface homeomorphisms. Topics include the topology of the moduli space of Riemann surfaces, the
connection with surface bundles, pseudo-Anosov theory, and Thurston's approach to the
classification.
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Benson Farb, 2006-09-12 The appearance of mapping class groups in mathematics is ubiquitous. The
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book presents 23 papers containing problems about mapping class groups, the moduli space of
Riemann surfaces, Teichmuller geometry, and related areas. Each paper focusses completely on
open problems and directions. The problems range in scope from specific computations, to broad
programs. The goal is to have a rich source of problems which have been formulated explicitly and
accessibly. The book is divided into four parts. Part I contains problems on the combinatorial and
(co)homological group-theoretic aspects of mapping class groups, and the way in which these relate
to problems in geometry and topology. Part II concentrates on connections with classification
problems in 3-manifold theory, the theory of symplectic 4-manifolds, and algebraic geometry. A wide
variety of problems, from understanding billiard trajectories to the classification of Kleinian groups,
can be reduced to differential and synthetic geometry problems about moduli space. Such problems
and connections are discussed in Part III. Mapping class groups are related, both concretely and
philosophically, to a number of other groups, such as braid groups, lattices in semisimple Lie groups,
and automorphism groups of free groups. Part IV concentrates on problems surrounding these
relationships. This book should be of interest to anyone studying geometry, topology, algebraic
geometry or infinite groups. It is meant to provide inspiration for everyone from graduate students
to senior researchers.
  primer of mapping class groups: Hochschild Cohomology, Modular Tensor Categories,
and Mapping Class Groups I Simon Lentner, Svea Nora Mierach, Christoph Schweigert, Yorck
Sommerhäuser, 2023-07-25 The book addresses a key question in topological field theory and
logarithmic conformal field theory: In the case where the underlying modular category is not
semisimple, topological field theory appears to suggest that mapping class groups do not only act on
the spaces of chiral conformal blocks, which arise from the homomorphism functors in the category,
but also act on the spaces that arise from the corresponding derived functors. It is natural to ask
whether this is indeed the case. The book carefully approaches this question by first providing a
detailed introduction to surfaces and their mapping class groups. Thereafter, it explains how
representations of these groups are constructed in topological field theory, using an approach via
nets and ribbon graphs. These tools are then used to show that the mapping class groups indeed act
on the so-called derived block spaces. Toward the end, the book explains the relation to Hochschild
cohomology of Hopf algebras and the modular group.
  primer of mapping class groups: Proceedings Of The International Congress Of
Mathematicians 2010 (Icm 2010) (In 4 Volumes) - Vol. I: Plenary Lectures And
Ceremonies, Vols. Ii-iv: Invited Lectures Rajendra Bhatia, Arup Pal, G Rangarajan, V Srinivas, M
Vanninathan, 2011-06-06 ICM 2010 proceedings comprises a four-volume set containing articles
based on plenary lectures and invited section lectures, the Abel and Noether lectures, as well as
contributions based on lectures delivered by the recipients of the Fields Medal, the Nevanlinna, and
Chern Prizes. The first volume will also contain the speeches at the opening and closing ceremonies
and other highlights of the Congress.
  primer of mapping class groups: Moduli Spaces of Riemann Surfaces Benson Farb, Richard
Hain, Eduard Looijenga, 2013-08-16 Mapping class groups and moduli spaces of Riemann surfaces
were the topics of the Graduate Summer School at the 2011 IAS/Park City Mathematics Institute.
This book presents the nine different lecture series comprising the summer school, covering a
selection of topics of current interest. The introductory courses treat mapping class groups and
Teichmüller theory. The more advanced courses cover intersection theory on moduli spaces, the
dynamics of polygonal billiards and moduli spaces, the stable cohomology of mapping class groups,
the structure of Torelli groups, and arithmetic mapping class groups. The courses consist of a set of
intensive short lectures offered by leaders in the field, designed to introduce students to exciting,
current research in mathematics. These lectures do not duplicate standard courses available
elsewhere. The book should be a valuable resource for graduate students and researchers interested
in the topology, geometry and dynamics of moduli spaces of Riemann surfaces and related topics.
Titles in this series are co-published with the Institute for Advanced Study/Park City Mathematics
Institute. Members of the Mathematical Association of America (MAA) and the National Council of



Teachers of Mathematics (NCTM) receive a 20% discount from list price.
  primer of mapping class groups: Office Hours with a Geometric Group Theorist Matt Clay,
Dan Margalit, 2017-07-11 Geometric group theory is the study of the interplay between groups and
the spaces they act on, and has its roots in the works of Henri Poincaré, Felix Klein, J.H.C.
Whitehead, and Max Dehn. Office Hours with a Geometric Group Theorist brings together leading
experts who provide one-on-one instruction on key topics in this exciting and relatively new field of
mathematics. It's like having office hours with your most trusted math professors. An essential
primer for undergraduates making the leap to graduate work, the book begins with free
groups—actions of free groups on trees, algorithmic questions about free groups, the ping-pong
lemma, and automorphisms of free groups. It goes on to cover several large-scale geometric
invariants of groups, including quasi-isometry groups, Dehn functions, Gromov hyperbolicity, and
asymptotic dimension. It also delves into important examples of groups, such as Coxeter groups,
Thompson's groups, right-angled Artin groups, lamplighter groups, mapping class groups, and braid
groups. The tone is conversational throughout, and the instruction is driven by examples. Accessible
to students who have taken a first course in abstract algebra, Office Hours with a Geometric Group
Theorist also features numerous exercises and in-depth projects designed to engage readers and
provide jumping-off points for research projects.
  primer of mapping class groups: Geometric Group Theory Mladen Bestvina, Michah
Sageev, Karen Vogtmann, 2014-12-24 Geometric group theory refers to the study of discrete groups
using tools from topology, geometry, dynamics and analysis. The field is evolving very rapidly and
the present volume provides an introduction to and overview of various topics which have played
critical roles in this evolution. The book contains lecture notes from courses given at the Park City
Math Institute on Geometric Group Theory. The institute consists of a set of intensive short courses
offered by leaders in the field, designed to introduce students to exciting, current research in
mathematics. These lectures do not duplicate standard courses available elsewhere. The courses
begin at an introductory level suitable for graduate students and lead up to currently active topics of
research. The articles in this volume include introductions to CAT(0) cube complexes and groups, to
modern small cancellation theory, to isometry groups of general CAT(0) spaces, and a discussion of
nilpotent genus in the context of mapping class groups and CAT(0) groups. One course surveys
quasi-isometric rigidity, others contain an exploration of the geometry of Outer space, of actions of
arithmetic groups, lectures on lattices and locally symmetric spaces, on marked length spectra and
on expander graphs, Property tau and approximate groups. This book is a valuable resource for
graduate students and researchers interested in geometric group theory. Titles in this series are
co-published with the Institute for Advanced Study/Park City Mathematics Institute. Members of the
Mathematical Association of America (MAA) and the National Council of Teachers of Mathematics
(NCTM) receive a 20% discount from list price.
  primer of mapping class groups: In the Tradition of Thurston III Ken’ichi Ohshika, Athanase
Papadopoulos, 2024-03-19 William Thurston’s ideas have altered the course of twentieth century
mathematics, and they continue to have a significant influence on succeeding generations of
mathematicians. The purpose of the present volume and of the other volumes in the same series is to
provide a collection of articles that allows the reader to learn the important aspects of Thurston’s
heritage. The topics covered in this volume include Kleinian groups, holomorphic motions,
earthquakes from the Anti-de Sitter point of view, the Thurston and Weil–Petersson metrics on
Teichmüller space, 3-manifolds, geometric structures, dynamics on surfaces, homeomorphism
groups of 2-manifolds and the theory of orbifolds.
  primer of mapping class groups: Lectures on Geometry Nicholas Michael John Woodhouse,
2017 This book contains a series of chapters by leading researchers and practitioners on community
engagement approaches in the field of counterterrorism and counterinsurgency. It presents existing
and emerging community engagement models in various parts of the world which could serve as
effective models for governments keen to work with community leaders to manage and reduce the
terrorist threat. The book emphasizes the strength of communities as central to government



approaches in countering violent extremism.
  primer of mapping class groups: Computational Algebraic and Analytic Geometry Mika
Seppälä, Emil Volcheck, 2012 This volume contains the proceedings of three AMS Special Sessions
on Computational Algebraic and Analytic Geometry for Low-Dimensional Varieties held January 8,
2007, in New Orleans, LA; January 6, 2009, in Washington, DC; and January 6, 2011, in New
Orleans, LA. Algebraic, analytic, and geometric methods are used to study algebraic curves and
Riemann surfaces from a variety of points of view. The object of the study is the same. The methods
are different. The fact that a multitude of methods, stemming from very different mathematical
cultures, can be used to study the same objects makes this area both fascinating and challenging.
  primer of mapping class groups: Mirzakhani’s Curve Counting and Geodesic Currents
Viveka Erlandsson, Juan Souto, 2022-09-20 This monograph presents an approachable proof of
Mirzakhani’s curve counting theorem, both for simple and non-simple curves. Designed to welcome
readers to the area, the presentation builds intuition with elementary examples before progressing
to rigorous proofs. This approach illuminates new and established results alike, and produces
versatile tools for studying the geometry of hyperbolic surfaces, Teichmüller theory, and mapping
class groups. Beginning with the preliminaries of curves and arcs on surfaces, the authors go on to
present the theory of geodesic currents in detail. Highlights include a treatment of cusped surfaces
and surfaces with boundary, along with a comprehensive discussion of the action of the mapping
class group on the space of geodesic currents. A user-friendly account of train tracks follows,
providing the foundation for radallas, an immersed variation. From here, the authors apply these
tools to great effect, offering simplified proofs of existing results and a new, more general proof of
Mirzakhani’s curve counting theorem. Further applications include counting square-tiled surfaces
and mapping class group orbits, and investigating random geometric structures. Mirzakhani’s Curve
Counting and Geodesic Currents introduces readers to powerful counting techniques for the study of
surfaces. Ideal for graduate students and researchers new to the area, the pedagogical approach,
conversational style, and illuminating illustrations bring this exciting field to life. Exercises offer
opportunities to engage with the material throughout. Basic familiarity with 2-dimensional topology
and hyperbolic geometry, measured laminations, and the mapping class group is assumed.
  primer of mapping class groups: Handbook of Teichmüller Theory Athanase Papadopoulos,
2007 The subject of this handbook is Teichmuller theory in a wide sense, namely the theory of
geometric structures on surfaces and their moduli spaces. This includes the study of vector bundles
on these moduli spaces, the study of mapping class groups, the relation with $3$-manifolds, the
relation with symmetric spaces and arithmetic groups, the representation theory of fundamental
groups, and applications to physics. Thus the handbook is a place where several fields of
mathematics interact: Riemann surfaces, hyperbolic geometry, partial differential equations, several
complex variables, algebraic geometry, algebraic topology, combinatorial topology, low-dimensional
topology, theoretical physics, and others. This confluence of ideas toward a unique subject is a
manifestation of the unity and harmony of mathematics. This volume contains surveys on the
fundamental theory as well as surveys on applications to and relations with the fields mentioned
above. It is written by leading experts in these fields. Some of the surveys contain classical material,
while others present the latest developments of the theory as well as open problems. This volume is
divided into the following four sections: The metric and the analytic theory The group theory The
algebraic topology of mapping class groups and moduli spaces Teichmuller theory and mathematical
physics This handbook is addressed to graduate students and researchers in all the fields mentioned.
  primer of mapping class groups: Nine Mathematical Challenges: An Elucidation A.
Kechris, N. Makarov, D. Ramakrishnan, X. Zhu, 2021-09-24 This volume stems from the Linde Hall
Inaugural Math Symposium, held from February 22–24, 2019, at California Institute of Technology,
Pasadena, California. The content isolates and discusses nine mathematical problems, or sets of
problems, in a deep way, but starting from scratch. Included among them are the well-known
problems of the classification of finite groups, the Navier-Stokes equations, the Birch and
Swinnerton-Dyer conjecture, and the continuum hypothesis. The other five problems, also of



substantial importance, concern the Lieb–Thirring inequalities, the equidistribution problems in
number theory, surface bundles, ramification in covers and curves, and the gap and type problems in
Fourier analysis. The problems are explained succinctly, with a discussion of what is known and an
elucidation of the outstanding issues. An attempt is made to appeal to a wide audience, both in terms
of the field of expertise and the level of the reader.
  primer of mapping class groups: Proceedings Of The International Congress Of
Mathematicians 2018 (Icm 2018) (In 4 Volumes) Boyan Sirakov, Paulo Ney De Souza, Marcelo Viana,
2019-02-27 The Proceedings of the ICM publishes the talks, by invited speakers, at the conference
organized by the International Mathematical Union every 4 years. It covers several areas of
Mathematics and it includes the Fields Medal and Nevanlinna, Gauss and Leelavati Prizes and the
Chern Medal laudatios.
  primer of mapping class groups: Flexibility of Group Actions on the Circle Sang-hyun Kim,
Thomas Koberda, Mahan Mj, 2019-01-02 In this partly expository work, a framework is developed
for building exotic circle actions of certain classical groups. The authors give general combination
theorems for indiscrete isometry groups of hyperbolic space which apply to Fuchsian and limit
groups. An abundance of integer-valued subadditive defect-one quasimorphisms on these groups
follow as a corollary. The main classes of groups considered are limit and Fuchsian groups. Limit
groups are shown to admit large collections of faithful actions on the circle with disjoint rotation
spectra. For Fuchsian groups, further flexibility results are proved and the existence of
non-geometric actions of free and surface groups is established. An account is given of the extant
notions of semi-conjugacy, showing they are equivalent. This book is suitable for experts interested
in flexibility of representations, and for non-experts wanting an introduction to group
representations into circle homeomorphism groups.
  primer of mapping class groups: Thin Groups and Superstrong Approximation
Emmanuel Breuillard, Hee Oh, 2014-02-17 This collection of survey articles focuses on recent
developments at the boundary between geometry, dynamical systems, number theory and
combinatorics.
  primer of mapping class groups: In the Tradition of Ahlfors-Bers, VII Ara S. Basmajian,
Yair N. Minsky, Alan W. Reid, 2017-08-17 The Ahlfors–Bers Colloquia commemorate the
mathematical legacy of Lars Ahlfors and Lipman Bers. The core of this legacy lies in the fields of
geometric function theory, Teichmüller theory, hyperbolic geometry, and partial differential
equations. Today we see the influence of Ahlfors and Bers on algebraic geometry, mathematical
physics, dynamics, probability, geometric group theory, number theory and topology. Recent years
have seen a flowering of this legacy with an increased interest in their work. This current volume
contains articles on a wide variety of subjects that are central to this legacy. These include papers in
Kleinian groups, classical Riemann surface theory, Teichmüller theory, mapping class groups,
geometric group theory, and statistical mechanics.
  primer of mapping class groups: The Classification of the Virtually Cyclic Subgroups of the
Sphere Braid Groups Daciberg Lima Goncalves, John Guaschi, 2013-09-08 This manuscript is
devoted to classifying the isomorphism classes of the virtually cyclic subgroups of the braid groups
of the 2-sphere. As well as enabling us to understand better the global structure of these groups, it
marks an important step in the computation of the K-theory of their group rings. The classification
itself is somewhat intricate, due to the rich structure of the finite subgroups of these braid groups,
and is achieved by an in-depth analysis of their group-theoretical and topological properties, such as
their centralisers, normalisers and cohomological periodicity. Another important aspect of our work
is the close relationship of the braid groups with mapping class groups. This manuscript will serve as
a reference for the study of braid groups of low-genus surfaces, and isaddressed to graduate
students and researchers in low-dimensional, geometric and algebraic topology and in algebra. ​
  primer of mapping class groups: Topological Algebras and their Applications Alexander
Katz, 2018-05-07 Proceedings of the 8th International Conference of Topological Algebras and Their
Applications (ICTAA-2014), held on May 26-30, 2014 in Playa de Villas de Mar Beach, dedicated to



the memory of Anastasios Mallios (Athens, Greece). This series of conferences started in 1999 in
Tartu, Estonia and were subsequently held in Rabat, Moroco (2000), Oulu, Finland (2001), Oaxaca,
Mexico (2002), Bedlewo, Poland (2003), Athens, Greece (2005) and Tartu, Estonia (2008 and 2013).
The topics of the conference include all areas of mathematics, connected with (preferably general)
topological algebras and their applications, including all kinds of topological-algebraic structures as
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