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ial volume of Methods and Appli
ations of Analysis 
ontains the 
on-tributions from speakers as well as parti
ipants of the workshop \IMS Workshop onRea
tion-Di�usion Systems" held at IMS, Chinese University of Hong Kong fromDe
ember 5th, 1999 to - 11th, 1999.The purpose of this workshop is to study rea
tion-di�usion equations and relatedsystems with parti
ular emphasis on problems with solutions that exhibit transitionphenomena. There are two main types of transition phenomena depending on thenature of the nonlinearity; spike-type behavior and transition layer behavior. Spike-type solutions o

ur when the solution 
on
entrates at 
ertain isolated points in thedomain. This behavior is known as point-
ondensation phenomena, and it o

urs inmost models of biologi
al morphogenesis, in 
hemota
ti
 response in biology, in hot-spot formation in mi
rowave heating of 
erami
 materials, and in pulse-repli
ationphenomena in 
hemi
al rea
tion models, in
luding the Gray-S
ott model. Transitionlayer behavior o

urs when the solution exhibits a rapid variation a
ross a smoothsurfa
e in the domain. Su
h solutions are very 
ommon in the broad �eld of mate-rials s
ien
e in
luding, the motion of grain boundaries and jun
tions, the 
oarseningbehavior for 
ontinuum models of phase transition, and the mi
rophase separation ofdi-blo
k 
opolymers. Phase transitions have also been observed in 
hemotaxis models.All of these lo
alization phenomena have been observed in experimental situa-tions. In re
ent years, there has been 
onsiderable progress in both the modelingand the mathemati
al analysis of lo
alization behavior. A 
ommon feature of thesepatterns are that di�erent spatial s
ales are involved. For spike patterns there is ahomogeneous distribution, whi
h is perturbed in small regions by spikes. Transitionlayers show thin regions of transition from one equilibrium state to another.Our aim is to bring together a
tive resear
hers working in these �elds, espe
ially,understanding of formation as well as dynami
s of interfa
es and spikes arising inrea
tion-di�usion systems, from analyti
al and appli
ation viewpoints, and give 
om-prehensive presentations of the basi
 idea and more advan
ed developments and thusto en
ourage ex
hanges between mathemati
s and phenomena, in the hope of open-ing new dire
tions for resear
h and leading to the development and appli
ation ofimproved analyti
al tools for studying these problems.The list of parti
ipants in
ludes both senior resear
hers and junior fa
ulty whohave made outstanding 
ontributions. This volume 
ontains most of the talks givenin the workshop and the 
ontributions by the parti
ipants.I would like to take this opportunity to thank Professor S.-T. Yau and ProfessorZ.-P. Xin, whose support is 
ru
ial in the su

ess of this workshop, Professor M.Mimura, who 
o-organized this workshop, and all the speakers and parti
ipants, whomade this workshop su

essful. Last but not the least, I would like to thank MissLily Chan for her dedi
ation and help during the workshop, and Jenny Chen for thetyping and editing. Jun
heng Wei


