
Preface

From May 8 to May 19th of 2006, the Department of Mathematics at the
University of Utah hosted a minicourse on some modern topics in stochas-
tic partial differential equations [SPDEs]. The participants included graduate
students and recent PhDs from across North America, as well as research
mathematicians at diverse stages of their careers. Intensive courses were given
by Robert C. Dalang, Davar Khoshnevisan, An Le, Carl Mueller, David
Nualart, Boris Rozovsky, and Yimin Xiao. The present book is comprised
of most of those lectures.

For nearly three decades, the topic of SPDEs has been an area of active
research in pure and applied mathematics, fluid mechanics, geophysics, and
theoretical physics. The theory of SPDEs has a similar flavor as PDEs and
interacting particle systems in the sense that most of the interesting devel-
opments generally evolve in two directions: There is the general theory; and
then there are specific problem-areas that arise from concrete questions in
applied science. As such, it is unlikely that there ever will be a cohesive all-
encompassing theory of stochastic partial differential equations. With that in
mind, the present volume follows the style of the Utah minicourse in SPDEs
and attempts to present a selection of interesting themes within this interest-
ing area. The presentation, as well as the choice of the topics, were motivated
primarily by our desire to bring together a combination of methods and deep
ideas from SPDEs (Chapters 1, 2, and 4) and Gaussian analysis (Chapters 3
and 5), as well as potential theory and geometric measure theory (Chapter 5).
Ours is a quite novel viewpoint, and we believe that the interface of the men-
tioned theories is fertile ground that shows excellent potential for continued
future research.

We are aware of at least four books on SPDEs that have appeared since
we began to collect the material for this project [4; 8; 12; 14]. Although there
is little overlap between those books and the present volume, the rapidly-
growing number of books on different aspects of SPDEs represents continued,
as well as a growing, interest in both the theory as well as the applications of
the subject. The reader is encouraged to consult the references for examples
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in: (i) Random media [2; 4; 18] and filtering theory [15]; (ii) applications in
fluid dynamics and turbulence [1; 2; 17]; and (iii) in statistical physics of
disordered media [2; 6; 7; 10]. Further references are scattered throughout the
lectures that follow. The reader is invited to consult the references to this
preface, together with their voluminous bibliographies, for some of the other
viewpoints on this exciting topic.

The Utah Minicourse on SPDEs was funded by a generous VIGRE grant
by the National Science Foundation, to whom we are grateful. We thank
also the lecturers and participants of the minicourse for their efforts. Finally,
we extend our wholehearted thanks to the anonymous referee; their careful
reading and thoughtful remarks have led to a more effective book.

Salt Lake City, Utah Davar Khoshnevisan
July 1, 2008 Firas Rassoul-Agha
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