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On application of the Bernstein polynomials
to approximation of functions

In this note we shall consider certain modified Bernstein polynomials of dif-
ferentiable functions of two variables, which have better approximation properties
than classical Bernstein polynomials.

Let r € Ng = {0,1,2,...}, I? = [0,1] x [0,1], and let C"(I?) be the space
of real-valued functions f continuous on I? with all partial derivatives fi:)_y,

m < r, and the norm is defined by || f]| = Jnax |f(z,y)] (C°(I?) = C(I?)). For
T,y)e

feCr(I?)andn € N ={1,2,...} we introduce the following modified Bernstein
polynomials
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Png(t) := <Z> $9(1 — )"

and d° f (o, yo) is the s-th differential of function f at the point (z¢,yo) and Az =

T — z0, Ay =y — Yo (dof(ﬂﬁoyyo) = f(z0,v0))-
If » = 0, then by ( ) we get the classical Bernstein polynomials of f

(f,l‘y Zzpn] pnk f(%,ﬁ), (l’,y)EIz, n € N.
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where

The approximation properties of the modified Bernstein polynomials (1) give
the following

Theorem. Let v € Ny be a fivzed number. Then there exists M (r) = const. > 0
such that for every f € C"(I?) and n € N we have
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where w(g) is the modulus of continuity offunctzon g € C(I?).



