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Preface 

The las t twent y year s hav e see n a n activ e interactio n betwee n mathe -
matics an d physics . Thi s boo k i s devote d t o on e o f th e ne w area s whic h 
deals with mathematica l structure s relate d t o conforma l field  theory an d it s 
g-deformatons. W e discus s th e interpla y betwee n Knizhnik-Zamolodchiko v 
type equations , th e Beth e ansat z method , representatio n theory , an d geom -
etry o f multi-dimensiona l hypergeometri c integrals . 

This boo k aim s t o provid e a n introductio n t o th e are a an d expos e dif -
ferent facet s o f th e subject . Th e boo k contain s constructions , discussion s 
of notions , statement s o f theorems , an d illustratin g examples . Th e exposi -
tion i s restricted t o th e simples t cas e o f th e theor y associate d wit h th e Li e 
algebra 5(2-

The boo k consist s o f six chapters . 
In Chapte r 1  th e Knizhnik-Zamolodchiko v equatio n i s realize d a s a 

Gauss-Manin connection, that i s as the differential equatio n for multi-dimen -
sional hypergeometri c integrals . 

In Chapte r 2  the space of hypergeometric solution s of a Knizhnik-Zamo-
lodchikov equatio n i s identifie d wit h th e multiplicit y spac e o f th e tenso r 
product o f representations o f the correspondin g quantu m group . Thi s iden -
tification allow s on e t o identif y th e monodrom y grou p o f th e Knizhnik -
Zamolodchikov equation with the R-matrix representation of the braid group . 

In Chapte r 3  determinant formula s fo r hypergeometri c integral s ar e dis-
cussed. Th e determinan t formula s allo w one to conclude tha t th e hypergeo -
metric solution s give al l solutions t o the Knizhnik-Zamolodchiko v equation . 
The secon d topi c o f Chapte r 3  i s th e dynamica l equations . Th e dynami -
cal equations ar e equation s complementar y t o th e Knizhnik-Zamolodchiko v 
equations. I n th e simples t exampl e th e equation s respectivel y becom e th e 
Gauss contiguou s functio n relation s an d th e Eule r hypergeometri c differen -
tial equatio n fo r th e classica l hypergeometri c function . 

In Chapte r 4  the relation s betwee n th e Beth e ansat z metho d an d quasi -
classical asymptotic s o f hypergeometric function s ar e discussed . 

Chapter 5  is devoted t o elliptic hypergeometric functions , thei r modula r 
properties, an d relation s t o Macdonald polynomial s an d trace s o f intertwin -
ing operators . 

In Chapte r 6  w e explai n ho w th e geometri c theor y o f th e Knizhnik -
Zamolodchikov differentia l equatio n ha s to b e quantized t o giv e solutions t o 
the quantu m Knizhnik-Zamolodchiko v differenc e equation . 

vii 
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