Asymptotic distribution of the zeros of orthogonal polynomials

and logarithmic potential theory
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Stieltjes considers a system of n electric charges moving freely on a line
and submitted to an external field. The minimum of the electrostatic energy
of the system is attained at the points whose coordinates are zeros of a certain
classical orthogonal polynomial p,, of degree n. As a result, the asymptotic
distribution of the zeros of a sequence of classical orthogonal polynomials p,
can be obtained by using logarithmic potential theory. Similar methods are
used in random matrix theory for studying the statistical distribution of the
eigenvalues.

Derrr, P. (1998). Orthogonal polynomials and random matrices: a Riemann-
Hilbert approach. A. M. S. & Courant Institute.

IsmaiL M.E.H. (2001). Functional equations and electrostatic models for or-
thogonal polynomials, in Random matrices and their applications (P.M.
Bleher and A.R. Its, eds.). MSRI publications, vol. 40 (2001), 225-244.

SaFF, E.B. & V. Totik (1997). Logarithmic potentials with external fields.
Springer.

StierTses, T.J. (1886). Sur les racines de I’équation X,, = 0, Acta Math., 9,
385-400.



