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Foreword 

A Worksho p o n Graphs , Morphisms , an d Statistica l Physic s wa s hel d a t Rut -
gers Universit y o n Marc h 19-21 , 2001 . W e woul d lik e t o expres s ou r appreciatio n 
to Jarosla v Nesetfi l an d Pete r Winkle r fo r thei r effort s t o organiz e an d pla n thi s 
successful Conference . 

The Worksho p was par t o f a  unique partnershi p betwee n th e DIMAC S Center , 
headquarted i n Ne w Jersey , USA , an d th e DIMATI A Center , headquartere d i n 
Prague, Czec h Republic . Th e partnershi p ha s include d a  serie s o f Workshops , a n 
exchange o f visitors , a  Join t undergraduat e researc h (REU ) program , an d Join t 
research projects . 

Issues a t th e confluenc e o f grap h theory , Compute r science , probability , an d 
Statistical physics have come together i n recent years to create exciting new research 
agendas. Area s o f commo n interes t includ e connection s betwee n rando m graph s 
and percolation , betwee n slo w mixin g an d phas e transition , an d betwee n grap h 
morphisms an d hard-constrain t modeis . 

This volum e i s no t simpl y a  Worksho p proceedings . I t include s paper s fro m 
researchers whos e wor k adde d t o th e coverag e o f th e volum e an d als o include s 
descriptions o f wor k tha t wa s stimulate d b y th e Worksho p particularl y an d th e 
partnership betwee n DIMAC S an d DIMATI A generally . 

DIMACS gratefull y acknowledge s th e generou s suppor t tha t make s thes e pro -
grams possible . I n particular , th e Nationa l Scienc e Foundatio n supporte d thi s 
Workshop, matched b y a similar gran t fro m it s sister agenc y i n the Czec h Republic . 
In addition , th e Ne w Jerse y Commissio n o n Scienc e an d Technology , DIMACS ' 
partners a t Rutgers , Princeton , AT& T Labs-Research , Bel l Labs , NE C Laborato -
ries America, an d Telcordi a Technologies , an d it s affiliated partner s a t Avay a Labs , 
HP Labs , IB M Research , an d Microsof t Researc h hav e generousl y supporte d th e 
partnership betwee n DIMAC S an d DIMATIA . 

We are particularly gratefu l t o DIMATI A an d als o to th e Institut e o f Theoret -
ical Compute r Scienc e (ITI ) a t Charle s Universit y fo r thei r suppor t o f ou r man y 
Joint project s an d i n particula r fo r contributin g s o vitall y t o th e succes s o f th e 
Workshop an d thi s volume . 

Fred S . Robert s 
Director 

Robert Tarja n 
Co-Director fo r Princeto n 
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Preface 

The intersectio n o f combinatoric s an d Statistica l physic s ha s bee n a n are a o f 
great activit y ove r th e pas t fe w years , fertilize d b y a n exchang e no t onl y o f tech -
niques bu t o f objectives . Spurre d b y Computin g theorist s intereste d i n approxima -
tion algorithms , Statistica l physicist s an d discret e mathematician s hav e overcom e 
language problem s an d foun d a  wealt h o f commo n groun d i n probabilisti c combi -
natorics. 

Close connections between percolation and random graphs , between graph mor -
phisms an d hard-constrain t modeis , an d betwee n slow mixing and phase transition , 
have le d t o ne w result s an d ne w perspectives . Thes e connection s ca n hel p i n un -
derstanding typical , a s opposed t o extremal , behavio r o f combinatorial phenomen a 
such a s graph colorin g an d homomorphisms . 

Any "neares t neighbor " Syste m o f Statistica l physic s ca n b e interprete d a s a 
Space o f grap h morphisms—fo r example , morphism s t o th e two-nod e grap h wit h 
one edg e an d on e loo p correspon d t o th e "hard-cor e lattic e ga s model " an d t o 
random independen t sets . Give n th e se t o f morphism s fro m a  (possibl y infinite ) 
graph G  t o a  grap h H , whe n d o w e se e lon g räng e order ? Whe n doe s changin g 
the morphis m sit e b y site (hea t bath ) yiel d rapi d mixing , o r even eventua l mixing ? 
The specia l case of proper coloring s (correspondin g t o the anti-ferromagneti c Pott s 
model at 0  temperature) i s especially interesting to graph theorists but mor e general 
notions o f graph coloring s ma y als o yield som e intriguin g ne w questions . 

Inspired b y these issues , and encourage d b y Fred Robert s an d othe r colleagues , 
we organize d a  "DIMACS/DIMATI A Worksho p o n Graphs , Morphism s an d Sta -
tistical Physics " whic h too k plac e a t Rutger s University , Marc h 19-21 , 2001 . Th e 
Workshop was attended b y 5 3 scientists fro m th e U.S . and abroad , an d th e presen t 
volume i s an outgrowt h o f thi s meeting . 

Some o f th e topic s w e cove r her e are : percolation , rando m colorings , homo -
morphisms fro m an d t o a  fixed  graph , mixing , combinatoria l phas e transitions , 
threshold phenomena , scalin g Windows , an d som e purel y combinatoria l aspect s o f 
graph coloring . 

In addition to the participants we asked several other colleague s whose researc h 
complemented th e scop e o f th e volume . Th e volum e als o contain s severa l contri -
butions whic h wer e directl y infiuence d b y th e fruitfu l atmospher e o f thi s meeting . 
We thank al l participant s fo r thei r tim e an d effor t whic h mad e th e succes s o f thi s 
meeting possible . 

This Worksho p wa s a  Join t activit y o f DIMACS , Ne w Jerse y an d DIMATIA , 
Prague an d i t wa s supported b y bot h o f these centers . Mos t o f the Organizatio n o f 
the volum e wa s done b y Rober t Säma l (DIMATIA-ITI ) an d withou t hi s effor t th e 
volume woul d hardl y b e possible . 

ix 



x P R E F A C E 

The final  stag e o f preparatio n o f th e volum e wa s supporte d b y Institut e o f 
Theoretical Compute r Scienc e (ITI ) a t Charle s University , Pragu e (unde r gran t 
LN00A056). 

Jaroslav Nesetfi l 
Peter Winkle r 
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