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POLYNOMIAL INTERPOLATION OF HOLOMORPHIC
FUNCTIONS IN C AND C»

T. BLOOM*, L. BOS, C. CHRISTENSEN AND N. LEVENBERG

0. Introduction. This paper is concerned with polynomial inter-
polation, particularly Lagrange interpolation, of functions holomorphic
in a neighborhood of a polynomially convex nonpluripolar compact set

K C C™. The general framework is as follows: let hy = hg(n) = (";d>

denote the dimension of the complex vector space Py of holomorphic

polynomials of degree at most d in n variables z1,...,z,. For each

positive integer d, we choose hq points Agi,. .. , Agp, in K; thus we get

a doubly-indexed array {Agj};—1,... n, of points in K. Given a function
Pl

f holomorphic in a neighborhooci of K , we would like to know under
what conditions on the array do the Lagrange interpolation polynomi-
als Lyf associated to f and {Ag4} converge uniformly to f on K. In
one variable (n = 1), Walsh [23] proved a necessary and sufficient con-
dition on the array {Ag4;} in order to guarantee uniform convergence of
the sequence {Lyf} to f on K for each such f (see 1.4). In theorem
1.5 we give several other conditions—they are not equivalent to Walsh’s
condition and in theorem 1.5 we give the precise relation between the
various conditions.

The proof of Walsh’s condition depends on the Hermite remainder
formula (1.3). No such simple formula is available in the case n > 1.
We will show, via several examples, that many analogues of the one
variable results do not hold. Theorem 4.1 summarizes our knowledge
of the generalization of Theorem 1.5 to several variables. The results
are not as complete as the one variable case (see, in particular, Problem
5.5).

Finally, in Section 5 we list a few open questions on polynomial
interpolation in C™.

1. One-variable case. 1.1 Let K C C be compact, nonpolar, and
polynomially convex. For simplicity, we assume K is regular for the
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