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This volume is dedicated to Ravi S. Kulkarni on his seventieth birthday
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Foreword
This volume is an outcome of the ICTS program: Groups, Geometry and Dynamics (GGD-2012) that was held at Almora, India, during December, 2012. The
activity was an academic tribute to Ravi S. Kulkarni on his turning seventy. Therefore, the program focussed on those areas of mathematics that have been inﬂuenced
signiﬁcantly by Ravi’s ideas and are closely related to his work and contribution,
which fall in the broad area of diﬀerential geometry that encompasses a large portion of group theory and dynamics in its proximity.
The program was divided into two parts. The ﬁrst part was an advanced
school, December 3–12, consisting of mini-courses. The second part was a discussion
meeting, December 13–16, whose purpose was to connect the lecture topics of the
school to modern research areas. The present volume reﬂects this plan. It consists
of lecture notes on the topics of the advanced school, as well as surveys and research
papers on current topics that connect the lecture notes with cutting edge research.
In both cases the purpose is to invite mathematicians into the exciting areas of
contemporary research that Ravi helped create. Many of the results in this volume
are new. We hope that the volume will be a useful guide to students, as well as a
good reference for professional researchers and teachers.
Ravi has been a permanent source of inspiration to us. He has always encouraged us to see the larger picture. We hope that this volume will successfully
provide the reader a ﬂavor of his broad view. It is an extreme pleasure to dedicate
this volume to Ravi as a token of appreciation from all of us.
The Volume Editors
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Preface
It gives me immense pleasure to write the preface of the volume. This volume
is a documented account of the ICTS program: Groups, Geometry and Dynamics
that was held at Almora, December 3–16, 2012.
The International Centre for Theoretical Sciences (ICTS) of the Tata Institute
of Fundamental Research is a multi- and inter-disciplinary eﬀort with a mandate
to take new initiatives on the frontiers of science, and catalyze and promote collaboration in research. It is also involved in high level education and training and in
reaching out to the larger society by serving as a node for scientiﬁc information and
values. Its aim is to foster excellence in the basic sciences through its programs,
interactions and cross-fertilization between disciplines.
The local organization was supervised by the Centre of Excellence in Mathematical Sciences (CEMS) Almora headed by H. S. Dhami and assisted by Sanjay
Pant. The CEMS is an eﬀort by the Kumaun University, Almora and is supported
by the Uttarakhand Council of Science and Technology. The aim of the CEMS is to
promote mathematics vigorously at all levels in Uttarakhand and its neighboring
states and to serve as an academic support for students and teachers of mathematics in the region. The CEMS aims to create a resource center to serve national and
international communities as a focal point for advanced research and training in
the mathematical sciences and its applications.
The entire program took place at the Kasaar Jungle Resort that is about 10 km
away from the main town of Almora and is away from the hustle-bustle of the main
locality. The peaceful atmosphere during the activity was enhanced by the breathtaking view of the Himalayan valley and the Himalayan range from just outside the
resort. We managed to accommodate all the participants in the resort and the idea
was to keep all the participants together so that the peace and spirituality of the
location foster interaction and mutual discussions among the participants. Further,
to catalyze the intellectual urge of the participants, many discussion sessions were
conducted in the open air in the picturesque backdrop of the Himalaya.
The program and this volume would not have been a reality without the help of
many colleagues who I must acknowledge. I would like to thank my co-organisers of
the Almora program: H. S. Dhami (Vice Chancellor, Kumaun University, Almora),
Sanjay Pant (DDU College, Delhi) and Siddhartha Sarkar (IISER Bhopal). Without their hard work and support, it would not have been possible to conduct the
program smoothly. I also thank the ICTS for approving our proposal for the program, which assured us the necessary resources for organizing it successfully in a
remote place like Almora.
I am grateful to the scientiﬁc committee of the program that consisted of the
editorial board members of this volume. My deep gratitude to Bill Goldman and
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xii

PREFACE

C. S. Aravinda for their constant encouragements and advice in all sorts of matters
related to the organization. Bill Goldman also took the forefront to arrange an NSF
grant for the US participants. This NSF grant helped a lot in bringing a number
of participants from USA and Europe to Almora. The left-over NSF fund will
support follow-ups of the Almora activity at Delhi University and IISER Mohali in
December 2014.
I am indebted to IISER Mohali, especially our director N. Sathyamurthy and
departmental chair Kapil Paranjape, for being generous in granting me the necessary leave during the program. I am thankful to my colleagues Lingaraj Sahu
and Mahender Singh for taking the pains of managing my teaching responsibilities
during my participation at Almora.
I thank all speakers of the Almora program and all contributors to this volume.
I thank all the anonymous referees for their attentive and vigilant work. Thanks also
to Christine M. Thivierge for her help and suggestions during the entire editorial
and production process of this volume.
Finally, my indepth gratitude to Ravi S. Kulkarni for introducing me to modern
geometry and guiding me to appreciate the beauty of the subject. It is Ravi’s
inﬂuence that has cultivated my interest in geometry and its relationship with
group theory and dynamics. I am thankful to him for his support, aﬀection and
encouragements over the years. It is indeed a great contentment to dedicate this
volume to him.
Krishnendu Gongopadhyay
IISER Mohali, S.A.S. Nagar, India
5th September 2014
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Personal Remarks by Bill Goldman, read at
Ravi’s felicitation in Almora 1
We ﬁrst met in 1976 in Princeton. (Has it really been 36 years?) I really
enjoyed spending the spring semester of 1981 together in Colorado, where we tried
to decipher what Dennis Sullivan and Bill Thurston were talking about. After
moving East, I enjoyed many pleasant visits with Ravi, ﬁrst in Indiana and then
in New York City. After Ravi returned to India, I got to see him in both my trips
to India. I was particularly happy that he was chosen to chair my ICM talk in
Hyderabad two years ago.
Ravi’s papers on the uniformization of ﬂat conformal structures where he introduced the connected sum construction, proper actions of discrete groups on
homogeneous space, and 3-dimensional anti-de Sitter geometry were extremely inﬂuential on my research. Of course this is just a small part of his mathematical
contributions, which are uniformly marked by depth and exquisite good taste! He
was one of the ﬁrst people I met who appreciated the richness of locally homogeneous geometric structures on manifolds. Ravi must feel deeply gratiﬁed to see how
his seminal work in this subject has taken oﬀ so successfully in recent years.
I remember in Boulder, how Dennis commented after Ravi spoke on his joint
work with Allan Edmonds and John Ewing on hyperbolic surfaces, why nobody
did this decades earlier. This work, which I still revisit, opened up a rich ﬁeld of
mathematics with contacts to geometry, topology, algebra and dynamics.
The wide range of Ravi’s work provided a big challenge for us to organize the
activity, as well as to edit this volume! The diversity of of his research horizon made
it diﬃcult to restrain ourselves with so many interesting mathematicians working
in areas to which he contributed. We didn’t know where to stop. Finally, we are
done and the volume is coming up. By looking at the volume one would get a
feel of the integrated picture that Ravi likes to see in Mathematics and that has
inﬂuenced a whole new generation of Mathematicians including two of the editors,
Krishnendu Gongopadhyay and Anthony Weaver of this volume, who are his former
PhD students.
Even though I was one of the scientiﬁc organisers of the Almora activity, I could
not attend. (I was, however, fortunate to be able to attend a similar conference in
honor of Ravi’s birthday at Queens College in New York in October 2013.) So, with
extreme pleasure we dedicate this volume to Ravi S. Kulkarni and to acknowledge
his inﬂuence in the broad area of Geometry.
William M. Goldman
College Park, Maryland, USA
5th September 2014

1 The

felicitation program was supported by the CEMS Almora.
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612 Patricio Cifuentes, José Garcı́a-Cuerva, Gustavo Garrigós, Eugenio Hernández,
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This volume contains the proceedings of the ICTS Program: Groups, Geometry and Dynamics, held December 3–16, 2012, CEMS, Kumaun University, Almora, India. The activity was an academic tribute to Ravi S. Kulkarni on his turning 70.
Articles included in this volume, both introductory and advanced surveys, represent
the broad area of geometry that encompasses a large portion of group theory (finite or
otherwise) and dynamics in its proximity. These areas have been influenced by Kulkarni’s
ideas and are closely related to his work and contribution.

