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P r e f a c e 

J. C . Taylo r 

In Septembe r 199 2 I  organized a  CR M sponsore d tw o wee k lon g semina r tha t 
was held on the campus of McGill Univerity. It s theme was Topics  in  Probability  and 
Lie Groups:  Boundary  Theory.  Th e seminar was largely devoted to the presentatio n 
of five  mini-course s o n subject s relate d t o th e theme . Th e lecturer s an d thei r 
subjects wer e 

Persi Diaconis , Finite  Groups  of  Lie  Type 
Steven Evans , Local  Fields, Gaussian  Measures,  and  Brownian  Motions 
Paul Gerardin , Affine  Buildings 
Yves Guivarc'h , Boundaries  and  Lie  Groups 
Frangois Ledrappier , Some  Asymptotic  Properties  of  Random  Walks  on  Free 

Groups 
The initia l hop e fo r thi s volum e wa s t o presen t th e lecture s delivere d a t th e 

seminar plu s an y shorte r communication s tha t th e 4 0 or s o participants desire d t o 
offer. Afte r a  yea r o r so , i t bega n t o loo k a s though t thi s goa l wa s no t goin g t o b e 
realised. O f th e five  lecturer s onl y Stev e Evan s an d Francoi s Ledrappie r submit -
ted text s o f thei r lecture s an d onl y on e participant , Alessandr o Figa-Talamanca , 
contributed a  shor t paper . 

Steve Evan s lecture s ar e a  surve y o f hi s groun d breakin g wor k o n Brownia n 
motion i n the contex t o f local fields.  H e determines, fo r example , th e analogue s fo r 
local fields  of the classica l Gausssia n measure s i n lR n b y starting fro m th e observa -

tion tha t a  random variabl e X  i s Gaussia n i f an d onl y i f A 

as x2 

x1 
x2 

has th e sam e la w 

whenever X\ , X2  ar e two independen t copie s o f X  an d A  i s an orthogona l 
matrix. Mimickin g thi s i n th e contex t o f loca l fields  lead s t o th e analogu e o f a 
Gaussian measure . 

In Frangois Ledrappier's lectures on random walks of free group s F  wit h a  finite 
number o f generator s h e examine s propertie s o f th e harmoni c measur e a t infinity , 
defined o n th e spac e o f end s o f th e Cayle y graph . H e i s particularl y intereste d i n 
the measur e o f smal l ball s relativ e t o th e natura l distance . Result s ar e obtaine d 
when the random wal k ha s finite  suppor t o r satisfie s a  moment condition . Th e fre e 
group F  i s a  simpl e mode l fo r othe r situation s i n th e extensiv e literatur e tha t h e 
cites. 

Alessandro Figa-Talamanca's not e shows how to use Gelfand pair s in connection 
with finite  tree s t o comput e spherica l functions , a s di d Leta c [L ] earlier . H e the n 
uses the m t o comput e th e probabilit y associate d wit h a  natura l rando m wal k o n 
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the end s o f a  finite  tre e whos e automorphis m grou p i s transitiv e o n thi s set . Thi s 
leads t o a  limitin g proble m o n a n infinit e homogeneou s tree . 

As editor , wit h thes e thre e contribution s i n han d I  continue d t o hop e tha t 
further contribution s would be forthcoming an d thereby brought abou t a n enormous 
delay i n publication . Fo r thi s I  offer sincer e apologie s t o th e thre e individual s wh o 
submitted manuscripts . Whe n I finally accepted that th e original goal was not going 
to b e realized , I  had th e proble m o f deciding wha t t o d o with th e manuscript s tha t 
had bee n submitted . Th e choic e wa s t o eithe r abando n th e propose d publicatio n 
or t o find a  reasonabl e wa y t o includ e additiona l material . Th e secon d wa y wa s 
eventually chosen . 

In th e meantime , th e subjec t matte r o f th e semina r evolved . Th e elemen -
tary introductio n t o affin e building s tha t di d no t materialis e a t th e seminar , wa s 
well presented , i n a  late r semina r ru n b y Ada m Korany i i n 1995 , b y tw o talks , 
one b y Donal d Cartwrigh t o n A  Brief  Introduction  to  Buildings  an d th e othe r b y 
Tim Stege r o n Local  Fields and  Buildings.  The y wer e publishe d i n volum e 20 6 o f 
Contemporary Mathematic s edite d b y Ada m Korany i i n 199 7 [K ] 

In addition , Guivarc'h , Ji , an d mysel f becam e involve d i n writin g a  boo k en -
titled Compactifications  of  Symmetric  Spaces  [G ] followin g th e publicatio n b y 01-
shanetsky i n [02 ] o f proof s fo r hi s result s o n Marti n compactification s announce d 
in 196 9 [Ol] . Whil e this projec t o f Guivarc'h, Ji , and mysel f ended u p by providin g 
the answe r a s to ho w to complet e thi s volum e o f the CR M proceedings , i t als o ha d 
the effec t tha t publicatio n wa s hel d bac k a n excessivel y lon g time . I n particular , 
my ow n contributio n too k muc h longe r t o complet e tha n anticipated . 

Each o f the thre e author s ende d u p providin g contributions : 
Yves Guivarc'h , Compactifications  of  Symmetric  Spaces  and  Positive  Eigen-

functions of  the  Laplacian 
J.-P. Anke r an d L . Ji , Heat  Kernel  and  Green  Function Estimates  on  Noncom-

pact Symmetric  Spaces.  I I 
J. C . Taylor , The  Martin  Compactification  Associated  with  a  Second  Order 

Strictly Elliptic  Partial  Differential  Operator  on  a  Manifold. 
These thre e contribution s are , i n effect , appendice s t o th e boo k w e wrot e o n 

compactifications. Th e first,  du e t o Guivarc'h , present s hi s more algebrai c poin t o f 
view o n th e materia l o f our boo k (a n earlie r versio n wa s published a s a  semina r a t 
the Universit e d e Rennes [G ] in 1994) , in which the geometri c aspect s o f the earlie r 
chapters o f th e boo k ar e omitted . Hi s approac h t o thi s materia l wil l n o doub t b e 
of especia l us e t o a  certai n clas s o f reader s o f our book . 

The secon d contributio n i s a  simple r accoun t o f the wor k o f Anke r an d J i [A ] 
that wa s use d i n th e boo k t o handl e th e behaviou r o f th e Gree n functio n alon g 
the walls  o f th e Wey l chambe r whe n th e eigenvalu e A  is strictl y les s tha n Ao , th e 
bottom o f the L 2-spectrum. B y using a  parabolic Harnac k inequalit y o f Li and Ya u 
[LY] the y ar e abl e t o obtai n bound s o n th e Gree n functio n alon g th e wall s fro m 
bounds i n th e interior . 

Finally, i n th e thir d article , ful l detail s ar e provide d abou t th e Marti n com -
pactification fo r diffusion s o n manifolds . The y wer e no t give n i n th e boo k an d ar e 
mainly know n t o specialist s i n axiomati c potentia l theory . I n fac t thi s thir d con -
tribution i s a n attemp t t o presen t th e subjec t o f th e Marti n compactificatio n fo r 
solutions o f differential equation s i n a  self-contained way , assuming a n understand -
ing of the classica l result s abou t secon d orde r partia l differentia l equation s tha t ar e 
to b e found i n Gilbar g an d Trudinge r [GT] , and withou t usin g axiomati c potentia l 



P R E F A C E i x 

theory. Th e mai n novelt y her e i s th e us e o f distributio n theor y t o prov e th e Ries z 

representation theore m followin g th e idea s o f Brelo t i n hi s CD U note s [B ] o f 1969 . 

The boo k itsel f i s closely relate d t o th e them e o f the semina r an d wa s writ te n s o 

as t o prepar e th e wa y fo r a  genera l discussio n o f boundarie s fo r affin e buildings , on e 

of th e intended , bu t unrealized , theme s o f th e seminar . A  certai n amoun t o f wor k 

has bee n alread y don e i n thi s direction , se e fo r exampl e th e pape r b y Cartwrigh t 

[C] an d th e reference s therein , bu t mor e remain s t o b e done . 

It remain s t o than k th e CRM , an d th e AMS , fo r thei r patienc e i n waitin g fo r th e 

completion o f thi s volum e and , onc e again , t o apologiz e t o th e earl y contributors , 

and als o t o th e semina r participants , fo r th e excessiv e publicatio n delay . 
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