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Béla Nagy

MTA-SZTE Analysis and Stochastics Research Group
HAS-Univ. of Szeged

Hungary

Bernstein’s inequality states that if Pn is a polynomial with degree n, then
for any t ∈ (−1, 1)

|P ′n(t)| ≤ n
1√

1− t2
‖Pn‖[−1,1]

where ‖.‖[−1,1] is the sup norm over the set [−1, 1]. Note that on the right

there is a factor which is independent of the polynomial (sometimes so-called
“geometric factor”). Originally, Bernstein proved this inequality to establish an
inverse theorem in approximation theory. In the last decades there were several
generalizations and further applications of this inequality.

It is interesting that for arbitrary subsets of the real line R, Bernstein type
inequality was established relatively recently by Baran (1994) and Totik (2001)
independently. This result uses potential theory (in particular, the density of
the equilibrium measure) and it is sharp.

On the complex plane, asymptotically sharp Bernstein type inequality for
polynomials was established by Nagy and Totik (2005). In this setting the
normal derivative of Green’s function naturally enters (geometric factor) and
the obtained inequality is asymptotically sharp.

Recently, this Bernstein type inequality was generalized to arcs, first circular
arcs (Nagy, Totik 2013), then arbitrary analytic arcs (Kalmykov, Nagy 2015).
The latter result was established using Gonchar-Grigorjan type estimates, open-
up in Widom’s sense, fast decreasing polynomials and direct approximation
methods (interpolation). The open-up naturally led from polynomials to ra-
tional functions. Some partial results were established by Kalmykov and Nagy
(rational functions on analytic Jordan arcs and curves) where open-up is also
used to reduce the case of Jordan arcs to the case of Jordan curves.

In this talk we mainly focus on recent results (joint with S. Kalmykov and
V. Totik) establishing Bernstein type inequality for rational functions on C2

smooth Jordan arcs and curves when poles are in a fixed compact set (disjoint
from the arc or curve).
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