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Foreword 

The Workshop on "Mathematica l Hierarchie s an d Biology" , hel d in No-
vember 1996 , was part o f DIM ACS Specia l Focus on Mathematical Suppor t 
for Molecula r Biolog y tha t bega n i n 1994 . W e woul d lik e t o expres s ou r 
appreciation t o Bori s Mirkin as chair of the committee an d to Buck McMor -
ris, Fre d Roberts , an d Andre y Rzhetsk y assistin g hi m fo r thei r effort s t o 
organize and plan this successful worksho p as well as for editing this volum e 
of papers . 

The special year encouraged collaborations among very different researc h 
communities, an d thi s volume records one of many workshops i n which thi s 
was achieved. W e also extend our thanks to Fred Roberts and Joachim Mess-
ing as chairs of the special year committee, Lawrence Shepp and Michael Wa-
ternam a s co-chairs, Martin Farac h a s assistant chair , and Sampat h Kanna n 
as publicity chai r for thei r effort s t o coordinate the broad range of activities. 

DIMACS gratefully acknowledge s the generous support tha t make s these 
programs possible . Th e Nationa l Scienc e Foundation , throug h it s Scienc e 
and Technolog y Cente r program , th e Ne w Jerse y Commissio n o n Scienc e 
and Technology , DIMACS partners a t Rutgers , Princeton, AT& T Labs, Bell 
Labs, and Bellcore generously supported the special year, and we thank NS F 
for a  special supplementary awar d tha t helpe d to support th e workshop tha t 
led t o thi s volume . Additiona l suppor t fo r th e specia l yea r wa s obtaine d 
from BIOSY M Tech , th e Center s fo r Diseas e Control , Ciba-Geigy , Merc k 
Research, th e Nationa l Cente r fo r Huma n Genom e Research , th e Nationa l 
Institute fo r Allerg y an d Infectiou s Diseases , the Nationa l Securit y Agency , 
Roche Molecula r Systems , Sandia , an d SmithKlin e Beecham . 

Fred S . Robert s 
Director 
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Preface 

Viewing hierarchies as combinatorial object s underlie s many important area s of 
current scientifi c investigation . Example s of areas where this i s the case are biology , 
evolutionary studie s an d taxonomy , genera l classificatio n theory , data/knowledg e 
bases, cognitiv e model s an d linguistica l structures , industria l control , etc . Th e 
mathematical approac h t o th e stud y o f hierarchie s represent s th e theoretica l un -
derpinning o f many importan t area s o f current scientifi c investigation . Biolog y ha s 
benefited fro m thi s researc h an d ha s als o stimulate d th e mathematica l stud y o f 
hierarchies. 

This collectio n present s a  se t o f refereed paper s writte n mostl y b y th e partici -
pants i n th e Worksho p "Mathematica l Hierarchie s an d Biology " hel d a t DIMAC S 
13-15 Novembe r 1996 . Th e paper s an d som e o f th e result s describe d implemen t 
many o f th e discussion s an d suggestion s fo r revisio n mad e b y th e othe r partici -
pants an d editors . O f tw o extrem e format s o f a  scientifi c publication , monograph s 
and journals, the curren t editio n has taken som e features o f both, combinin g review 
papers an d paper s presentin g th e lates t results . 

The paper s ca n roughl y b e organize d int o th e followin g fou r areas : 

1. Combinatoria l modelin g o f th e evolutionar y processe s (G . Estabrook ; C . 
Nehaniv an d J . Rhodes ; M. Bonet , C . Phillips , T . Warnow , and S . Yooseph; 
R. Pag e an d M . Charlestone ; O . Eulenstein , B . Mirkin , an d M . Vingron ; 
A. Rzhetsky , F . Ayala , L . Hsu , C . Chang , an d A . Yoshida ; M . Steel , V . 
Moulton, an d C . Tuffley ) 

2. Reconstructin g tree s fro m dissimilarit y dat a (K . Atteson ; 0 . Gascuel ; A . 
Guenoche; B . Leclerc and V . Makarenkov; F.-J . Lapoint e an d P.-A . Landry ; 
the pape r b y M . Stee l e t a l in ite m 1  can b e pu t here , too ) 

3. Relate d mathematica l issue s (P . Pardalo s an d X . Deng ; P . Hanse n an d D . 
Werra; F . Robert s an d L . Sheng; E. Kubicka , G . Kubicki , an d F . McMorris ; 
T. Przytycka ; F . McMorri s an d R . Powers ) 

4. Clusterin g an d dat a analysi s (A . Dress ; I . Van Mechelen , S . Rosenberg , an d 
P. D e Boeck ; L . Hubert , P . Arabie , an d J . Meulman ; D . Carro l an d G . D e 
Soete; B . Mirkin ; A . Meystel ) 

The reade r shoul d b e awar e tha t ther e ar e man y othe r aspect s o f mathemat -
ical hierarchie s covere d an d man y interconnection s amon g th e paper s beyon d th e 
grouping accordin g t o th e fou r classe s above . Th e subject s ca n b e identifie d usin g 
the content s an d inde x t o the volume . Th e interconnection s ca n be found base d o n 
mathematical problems analyzed, formalisms used , and on the substantive problem s 
involved. 

The paper s i n the volum e provid e a  contemporary sampl e o f many ne w result s 
in hierarch y theor y wit h application s i n biology , psychology , dat a analysi s an d 

ix 



x PREFAC E 

systems engineering , an d shoul d b e o f us e t o researcher s i n discret e mathematics , 
computational biolog y an d man y othe r areas . 

B. Mi r kin 
F.R. McMorri s 
F.S. Robert s 
A. Rzhetsk y 
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