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THE EXACT ESTIMATION OF THE HERMITE-
FEJER INTERPOLATION*

* SuN XIB-HUA (Fhit )
{Hangshou Unit:eraity, Hangehou, Ching)

[ ? -

Abstract

L. | Tha e:act pmntwma mt:matlm.ﬁf the Hazmte—Faﬁr mterpolatmn process based on the zerce of
~ the J acobi polynomial Piass) (ﬂ:) (—I{ﬂ, ﬂ(ﬂ) is glven The method employed is useful for other
" ' extended H-F interpo]atmmahn. '

- § 1. Introduction and Result -

IethO[—1 1] and (with zy=a@®, be=1, 2, -, )
—1<a2f <o <P <P <1
be the roots of the Jaoob} pol}'nomm] P"""" (z) defined by

Py %}-(1—m>-(1+m)-é%i’-[(i—m)ﬁ(iw)ﬂ-n, a, B>~1

I Define the Hermiie—Fe jér mﬁérpolahon by
HEA(f, o) = Ef(wu) n(@)E(), (1.1}

() <185 (5) = P& (a) / [PL () (w— )],
u (@) = o3P (2) = {1—z[a— B+ (a+B+2)m] + (a— B+ (a+ B+ 1)}/ (1 — k),
L - i k=1, -« m.
Denote by (%) the given modulus of continuity and H.={f; o(f, {)<w(t)},
where w( f, ) is the modulus of continuity of f. In what follows, o, 01, 5>>0 or the
gign ‘0’ will always denole different constants that are independent of f, # and =z

but dependent on g and- ﬁ The sign “A-—-«B“‘ meang that there exist constants ¢; and
€y such that. .., = '

where

SEE 01A<.B‘<-GHA :
In recent years there has been a great amoumt of regearch concerning the degree
of approxlmatian by interpolation process (1.1). P. Vertesi™ proved that

I-H("’m(f., m)—f(m)|-n0(1)§[ ( -t-‘\-’l-—m”) ( ', ﬂ|m|_)] nr—:l"

where rnma.x(a, B, _ﬁ)' Many authors (see [2]) investigated the special cases

H ,(.:_%' %) (f, =) and H®?( f, @). Here we cite the following works only:
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k=

8D 0-s@1=0(1) F o (s T2+ 4)"

B D, =101 <0{o(f, 10-01%1al+ 18- 00l VI=2)
+0 ﬁéw) J‘:m(f, lel+t~/1_:m"')t“”df}m:.

72D (5, 0)- 1@ =0(L) 3 (s, Y=L T@, Jel T )T,

The improvement of the degree of approximation naturally gives rises to the question
of whether the above resulis are exact? This iga problem raigsed by Prof. Shen
Xie—chang™, The purpose of the paper is t0 answer the above guestion and to give
the exact pointwise degree of H®?(f, o) (—1<e&, B<0). Our method is useful
for finding the exact degree of other H-F type mterpola.tlona.

QOur main result is the following - '-

Theorem. For every f€O[—1, 1] and ——1{;-: B<0, we have

L.(z), 4if 0<a=<1

 mplESA, @l b e, (1.2)
where | '
o(lo-)n(@)+E (@), if —1<t<-%,
L(z) = 5
' o(l2—] Jo(@)+o(D(PEP @)Y+ 1@+ @), if —F<t<O,
and | | | | | |

R e

Ii(@) =n(1- wﬂ)(Pf*ﬂ(m))*gm(—¢1—-—+_)(ﬂ+_)“*” i3,

1
-§<t<0,

J,(m) g ”(P‘“”’(m))’gm( ‘xf——?-i*-f:;) s EE -%{tﬁﬁ,

&, mﬁﬂ lm—m,] _Exlfn[m_%l

§ 2. Lemmas

In order to prove the a.bove Thaarem We nead some known resulis and the
.fol'lowmg lemmas. Let mmﬁﬂsﬁ w;-=cﬂs3;,

o it i
. 1' - {nl_ll.-

-&M‘:!{ksai.—O(i)h:"« By (2 2)



