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Preface 

In the academic yea r 1996-1997 , I  gave a  course a t the Courant Institut e on 
Riemann-Hilbert problems , orthogona l polynomials , an d rando m matri x theory . 
The lectures for the course were taken down and organized into note form by Ran-
dall Pyke , Joh n Podesta , Jos e Ramirez , an d Wen-qin g Xu . Ove r th e las t year , 
Jinho Baik, Thomas Kriecherbauer, an d Ken McLaughlin have helped me furthe r 
to bring these notes into their present form. Withou t their help, these notes would 
never hav e been published , an d I  am truly thankfu l t o al l thes e peopl e fo r thei r 
efforts. 

I gave the course in 1996-1997 in an attempt to understand from a more rigor-
ous mathematical point of view various results and formulae in Mehta's wonderfu l 
book Random Matrices [43]. At the same time, I was stimulated and challenged by 
a set of questions fro m Pete r Sarnak , wh o himself wa s trying to understand [43] . 
These notes are in many ways a response to his questions, and I deeply appreciat e 
his clear insights and ready help. 

The central question i s the following: Wh y do very general ensembles of ran-
dom n x  n  matrices exhibit universal behavior as n —>  oc ? 

My work and that of my collaborators Thomas Kriecherbauer, Ke n McLaugh-
lin, Stephanos Venakides, and Xin Zhou on this question is reported in [15,16,17]. 
Apart from certain additional preparatory material , these notes are a pedagogic il-
lustration of the general methods and results in [15,16,17], in a special case (see 
Sections 7 and 8) in which the technical difficulties ar e at a minimum. I  thank my 
colleagues for allowing me to reproduce these results here. Pioneerin g mathemat -
ical work o n universality fo r rando m matri x ensemble s wa s don e b y Pastu r an d 
Scherbina in [51], and Its and Bleher in [5]. 

In additio n t o the student s an d colleague s mentione d above , I  would lik e t o 
thank Dais y Caldero n fo r he r skil l an d patienc e i n typin g th e final  manuscript . 
Special thanks are also due to Melissa Macasieb for her expert copy-editing o f the 
text, and to Melissa and Reeva Goldsmith for their care in correcting the TgK file. 
The final figures were drawn by Daisy Calderon . Th e entire project o f preparin g 
the manuscrip t fo r publicatio n wa s overseen b y Paul Monsour , an d many , man y 
thanks are due to him for his great expertise and all his help. 

This work was supported in part by NSF Grant DMS-9500867. 
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