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On Comonotone Approximation and Coconvex Approximation of

Differentiable Functions

Yu Xiangming

Abstract

In this paper, by using the result about the simultaneous polynomial appro-
ximation with Hermite interpolatory side conditions, we give the Jackson type
estimates for the degree of comonotone approximation

E (f) =inf{}f(x)- P(x)|
and coconvex approximation
E(fy=inf(|f(x)-Pex) | |P,x) eIl 5 P,(x) coconvex with f(x)}.
where I1,is the set of all algebraic polynomials of degree<n,

The main results are as follows .

Theorem | Let k>2, r be ahy positive integers, f(x)eC*(-1,1), Y=1{y]|-1<
<y <e«<y, <1} be the set of points at which fiAx)=0. If for each fixed i, 1<i
<r, there exists positive integer j,, 2<Jj,<k, such that

fPy =0, i=1,5j-1 7700,
then, for all n sufficiently large,
E(NH<cn*e(f®, Ly,
where C only depends on Y,

Theorem 2 Let k>3, s be any positive integers, f(x)e¢C*(-1,1), Z={z,|-1
<z,<+++<z,<1} be the set of points at which f"(x)=0.If for each fixed i, 1<i<
s, there exists positive integer‘j, » 3<Jj,<k, such that

Py =0, J=2, 0~ 1 )0,
then, for all n sufficiently large,

P,x)ell,; P(x) comonotone with f(x)}

B nH<cn*eor®, L,

where C only depends on Z .
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