Preface

This book provides an introduction to a newly developed bifurcation theory
and its applications to dynamical systems and partial differential equations
(PDEs) from science and engineering,.

The first two chapters of the book contain a brief introduction to the
standard bifurcation theory for nonlinear PDEs. The treatment of the
classical theorems is unified by the Lyapunov-Schmidt reduction and the
center manifold reduction procedures.

The next four chapters introduce a new bifurcation theory developed
recently by the authors. This theory is centered at a new notion of bifur-
cation, called attractor bifurcation for nonlinear evolution equations. The
main ingredients of the theory include a) the attractor bifurcation theory,
b) steady state bifurcation for a class of nonlinear problems with even order
nondegenerate nonlinearities, regardless of the multiplicity of the eigenval-
ues, and c¢) new strategies for the Lyapunov-Schmidt reduction and the
center manifold reduction procedures.

With the bifurcation theory, many long standing bifurcation problems
in science and engineering are becoming accessible, and are treated in the
last four chapters of the book. In particular, applications are made for
variety of PDEs from science and engineering, including, in particular, the
Kuramoto-Sivashinshy equation, the Cahn-Hillard equation, the Ginzburg-
Landau equation, Reaction-Diffusion equations in Biology and Chemistry,
the Bénard convection problem, and the Taylor problem. The applications
provide, on the one hand, general recipes for other applications of the theory
addressed in this book, and on the other hand, full classifications of the
bifurcated attractor and the global attractor as the control parameters cross
certain critical values, dictated usually by the eigenvalues of the linearized
problems. It is hoped that the book will be helpful in advancing the study
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of nonlinear dynamics for problems in science and engineering,.
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