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The International Conference on Nielsen Theory and Related Topics took place from
June 28 through July 2, 2004 at Memorial University, St. John’s, Newfoundland, Canada.
This was the 13th such conference in a series that began in 1977 with a conference in
Oberwolfach, Germany.

Nielsen theory is named after Jakob Nielsen who, in the 1920s, turned the focus of
fixed point theory from the existence of fixed points (as, e.g., in the famous Lefschetz fixed
point theorem) to the problem of estimating the actual number of such points within the
homotopy class of a given map. He did this by introducing what is now called the Nielsen
number of a self map, a homotopy invariant lower bound for the number of fixed points
of the map. After important initial contributions by Reidemeister and Wecken, there was
little activity in Nielsen theory until the 1960s when a breakthrough by Boju Jiang allowed
for easy calculations of the Nielsen number for maps on Lie groups and some other in-
teresting kinds of spaces. It was these and other important examples that would guide
the direction of research. As the present collection of papers illustrates, the frontiers of
the subject now involve an impressive variety and interplay of algebraic and geometric
techniques, on a wide class of spaces. Consequently, there continue to be an increasing
number of interesting areas for future investigations, both in the areas of computation
and the development of new invariants.

As research in Nielsen theory progressed, its concern with fixed points expanded, on
the one hand, into related issues such as coincidences, periodic points, and roots and, on
the other, into various refinements for restricted classes of maps and homotopies such as
those that occur in the fiber space, relative and equivariant contexts. Just about all of these
aspects of Nielsen theory were represented by the talks in Newfoundland. The conference
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was attended by 36 people from 14 different countries and five of the six inhabitable con-
tinents; this comprises almost all mathematicians who are currently active in research in
Nielsen theory. The participants displayed a range of experience ranging from graduate
students to people who had attended the previous Canadian Nielsen theory conference,
in Sherbrooke, Quebec, in 1980. The group also included a number of experienced math-
ematical researchers who are new to Nielsen theory. Their varied expertise is providing
important new directions for research in our subject.

The major financial support for the conference was furnished by Canada’s Atlantic As-
sociation for Research in the Mathematical Sciences (AARMS) which, in turn, is partially
funded by Memorial University of Newfoundland (MUN). We are profoundly grateful
for the generous support from AARMS. Substantial funding for the attendance of par-
ticipants from developing countries came from the Commission on Development and
Exchanges (CDE) of the International Mathematical Union (IMU). We thank Prof. Her-
bert Clemens, Secretary of the CDE, and also the Executive Committee of the IMU which
modified its rules in order to support these mathematicians at a conference not held in
a developing country. Special thanks are due to the secretaries of the MUN Mathematics
Department, in particular to Wanda Heath and Ros English, for their outstanding help
in organizing the conference.

We are also grateful to Prof. Ravi Agarwal and the publishers of the journal “Fixed
Point Theory and Applications” for the opportunity to celebrate the occasion of the New-
foundland conference by publishing the collection of research papers in Nielsen theory
that occupy this issue.

Philip R. Heath
Robert F. Brown

Edward C. Keppelmann



Mathematical Problems in Engineering

Special Issue on
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This subject has been extensively studied in the past years
for one-, two-, and three-dimensional space. Additionally,
such dynamical systems can exhibit a very important and still
unexplained phenomenon, called as the Fermi acceleration
phenomenon. Basically, the phenomenon of Fermi accelera-
tion (FA) is a process in which a classical particle can acquire
unbounded energy from collisions with a heavy moving wall.
This phenomenon was originally proposed by Enrico Fermi
in 1949 as a possible explanation of the origin of the large
energies of the cosmic particles. His original model was
then modified and considered under different approaches
and using many versions. Moreover, applications of FA
have been of a large broad interest in many different fields
of science including plasma physics, astrophysics, atomic
physics, optics, and time-dependent billiard problems and
they are useful for controlling chaos in Engineering and
dynamical systems exhibiting chaos (both conservative and
dissipative chaos).

We intend to publish in this special issue papers reporting
research on time-dependent billiards. The topic includes
both conservative and dissipative dynamics. Papers dis-
cussing dynamical properties, statistical and mathematical
results, stability investigation of the phase space structure,
the phenomenon of Fermi acceleration, conditions for
having suppression of Fermi acceleration, and computational
and numerical methods for exploring these structures and
applications are welcome.

To be acceptable for publication in the special issue of
Mathematical Problems in Engineering, papers must make
significant, original, and correct contributions to one or
more of the topics above mentioned. Mathematical papers
regarding the topics above are also welcome.

Authors should follow the Mathematical Problems in
Engineering manuscript format described at http://www
.hindawi.com/journals/mpe/. Prospective authors should
submit an electronic copy of their complete manuscript
through the journal Manuscript Tracking System at http://
mts.hindawi.com/ according to the following timetable:

Manuscript Due December 1, 2008

First Round of Reviews March 1, 2009

Publication Date June 1, 2009
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