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Preface 

The Workshop on Grou p Theor y an d Numerica l Analysis , organized unde r th e 
auspices o f the Centr e d e Recherches Mathematiques , Universit e d e Montreal , too k 
place i n Montreal , Quebec , Ma y 26-31 , 2003 . 

This meetin g brough t togethe r scientist s workin g i n severa l differen t bu t mu -
tually relate d areas . Th e unifyin g them e wa s th e applicatio n o f grou p theor y an d 
geometrical method s t o th e solutio n o f differentia l an d differenc e equations . Th e 
emphasis was on the combinatio n o f analytical an d numerica l method s an d als o th e 
use o f symbolic computation . 

The worksho p attracte d 5 1 participants fro m 9  countries : Canad a (24) , US A 
(12), U K (5) , Norwa y (3) , Mexic o (2) , Russi a (2) , Australi a (1) , Ital y (1) , an d 
Ukraine (1) . A  total o f 34 lectures wa s presented . 

The 2 0 contributions presente d i n this volume cove r severa l (mutuall y overlap -
ping) line s o f research : 

- Lie  group  integrators,  geometric  integrators,  exponential  integrators  (Talk s 
presented b y A . M . Bloch/A . Iserles , E . Celledoni , D . Lewis , E . Mansfield / 
G. R . W . Quispel , an d B . Owren) . 

- Symbolic  computation  and  solutions  of  ordinary  differential  equations,  par-
tial differential  equations  and  differential-difference  equations  (Talk s presente d b y 
D. Baldwin , W . Hereman , E . S . Cheb-Terrab , an d G . Reid) . 

- Symmetry  preserving  discretization  of  ordinary  and  partial  differential  equa-
tions (Talk s presente d b y C . Cyr-Gagnon , R . Kozlov) . 

- Discrete  and  finite Fourier  transforms  and  data  processing  (Talk s presente d 
by A . M . Atoyan , J . Pater a an d K . B . Wolf) . 

- Boundary  layer  perturbation theory  and  its  symmetry  respecting  discretization 
(Talk b y C . M . Bender) . 

- Discrete  symmetries  of  difference  and  differential  difference  equations  (Tal k 
by D . Levi) . 

- Numerical  methods  for  treating  rapid  oscillations  (Tal k b y A . Iserles) . 
- Orthogonal  polynomials related  to Fade approximations  (Tal k by A. Zhedanov) . 
- Applications  in  biophysics  and  physics  (Talk s b y J . Tuszynsk i an d 

W. Zakrzewski) . 
This volum e ha s th e characte r o f a  monograp h an d shoul d represen t a  usefu l 

reference boo k fo r scientist s workin g i n thi s highl y topica l field . 
Among th e revie w talk s presente d a t th e Workshop , bu t no t include d i n thes e 

Proceedings, w e mentio n tha t a t leas t tw o ar e availabl e elsewhere , namel y 
P. J . Olver' s tal k correspond s t o th e publicatio n o f P . Ki m an d P . J . Olver , Geo-
metric integration  via  multi-space,  Regula r an d Chaoti c Dynamic s 9  (2004) , no . 3, 

Vll 



V l l l PREFACE 

213-226 an d P . Winternitz's tal k i s included i n D . Levi , P . Winternitz, Continuou s 
Symmetries o f Differenc e Equations , i n nlin.SI/0502004 . 

The Worksho p Organizin g Committe e consiste d o f 
• P . Winternit z (Chair , CRM , Universit e d e Montreal , Canada) . 
• D . Gomez-Ullate (Universita t Politecnic a de Catalunya, Barcelona , Spain) . 
• A . Iserle s (Cambridg e University , Unite d Kingdom) . 
• D . Lev i (Universita ' degl i Stud i Rom a Tre , Italy) . 
• P . J . Olve r (Universit y o f Minnesota , Minneapolis , USA) . 
• R . Quispe l (L a Trob e University , Melbourne , Australia) . 
• P . Tempest a (SISSA , Trieste , Italy) . 

The organizer s than k th e CR M an d NS F fo r financial  suppor t makin g th e 
Workshop possible . 

P. Winternit z 
Montreal, Apri l 200 5 
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