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Preface 

The impac t o f mathematics an d logic on theoretical compute r scienc e has been 
great fro m it s ver y birth . I t i s perhap s les s widel y know n amon g genera l mathe -
maticians tha t mathematic s ha s had a  profoun d impac t o n compute r systems . I t 
has bee n abou t 4 0 years sinc e pioneer s lik e McCarthy , Strachey , Landin , Dijkstra , 
Scott an d deBakker, amon g others , provide d a  firm  mathematica l underpinnin g t o 
the stud y o f programming languages . I t i s also about 3 0 years sinc e Robi n Milner , 
Tony Hoare , Car l Petr i an d other s bega n lookin g a t concurren t system s fro m a 
mathematical poin t o f view. 

At thi s poin t th e theor y o f concurrenc y i s a  ver y ric h subjec t wit h annua l 
conferences an d journals devote d t o researc h i n concurrenc y theory . Th e first  se t 
of lecture s present s a  ne w way o f thinkin g abou t concurrency ; th e coalgebrai c 
approach. Thoug h i t wa s realized implicitl y fro m th e star t tha t coalgebr a play s 
a ke y role i n concurren t systems , i t wa s only mad e ver y explici t quit e recentl y i n 
large par t becaus e o f the wor k o f Prof . Rutten . Roughl y speaking , on e ca n say 
that algebr a gives the syntactic structure whil e a coalgebra describes the behaviour 
or dynamic s o f the system . Rutte n present s a n elegan t "calculu s o f streams " fo r 
reasoning coalgebraically and shows some striking formal analogies between calculu s 
as understoo d i n the sense o f analysis an d the stream calculus . 

A relatively young offshoot o f concurrency theor y i s the theory o f probabilistic, 
concurrent systems . Th e second se t of lectures give s an overview o f modelling and 
analysis o f such systems . I n particula r th e focu s i s on automated tool s fo r rea -
soning abou t th e behaviour an d correctness o f such systems . Prof . Kwiatkowsk a i s 
one of the pioneers o f this are a an d has been th e driving forc e behin d makin g th e 
transition fro m theor y t o practice wit h a  larg e activ e grou p developin g implemen -
tations o f the reasonin g tools , carryin g ou t cas e studie s and , o f course , enrichin g 
the theor y further . 

Both set s o f lecture s ar e suitabl e fo r beginnin g graduat e student s an d eve n 
some advance d undergraduates . Thi s help s fill  a  gap which shoul d mak e i t easie r 
for graduat e student s t o gai n entr y int o thes e excitin g researc h areas . Th e note s 
were reviewe d b y the editors . W e wish t o than k th e author s fo r bein g willin g t o 
take tim e ou t o f thei r bus y researc h schedule s t o writ e thes e detaile d expositor y 
notes. W e hope that peopl e will enjoy reading them as much as we enjoyed listenin g 
to th e lectures i n Montreal . 

The tw o sets o f notes i n this volum e wer e base d o n lectures delivere d b y Prof . 
Jan Rutte n an d Prof. Mart a Kwiatkowsk a a t a  workshop o n "Mathematica l Tech -
niques fo r Analyzin g Systems " hel d fro m Septembe r 30 th t o Octobe r 4 t h 2002 . 
This worksho p wa s par t o f th e Anne e Thematiqu e o f th e Centr e d e Recherch e 
Mathematiques devote d t o theoretica l compute r scienc e an d w e are ver y gratefu l 
to th e CR M an d it s director , Jacque s Hurtubise , whos e generou s suppor t mad e 
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the worksho p possible . W e woul d als o lik e t o than k th e staf f a t CRM : Jea n Le -
Tourneux, Andr e Montpetit , Louis e Letendre , Loui s Pelletie r an d Jose e Laferrier e 
who wer e ver y helpfu l i n organizin g th e worksho p an d producin g th e book . 

The workshop was attended b y about 3 0 participants, includin g nearl y a  doze n 
students, an d include d severa l othe r individua l lecture s o n th e them e o f the work -
shop. W e woul d lik e t o than k al l th e participant s fo r thei r stimulatin g comment s 
and th e excitin g atmospher e a t th e workshop . 

Prakash Panangade n 
McGill University 
Montreal, Quebe c 

Franck va n Breuge l 
York University 
Toronto, Ontari o 
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