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RATIONAL INTERPOLATION FOR STIELTJES FUNCTIONS*!)

Xu Guo-liang
(Computing Cenier, Academia Sinica, Besjing, Ching)

Abstract

The continuity conclusions about rational Hermite interpolating functions
are given under some conditions. On that basis, we establish the convergence
results for the paradiagonal sequences of the rational mterpola.nts for Stleltjes
functions and Hamburger functions.

" ' §1. Introduction

| Let {z:}%2, C [a,b] and f € Cla,b] be properly smooth. Given integers m, n,
we consider the following problem Fmd R < Rmn = fu= p]q p€ Hy, g€ Hy}

such that
RO'(z:)= f%(z;), 4=0,1,---,m+n, (1.1)

where H; denotes the class of all polynomials of degree at most / and o; + 1 is the
multiplicity of z; In {mg,:rl, s Relatmg to the above problem, we introduce a
linearized problem as follows. Find (P, Q) € H,. x H, such that

(Qf = P)Nzi)=0, i=0,1,---,m+n. (12) .

Complete results about the sol\?a,bi]ity of the two problems can be found in [5]. For
our purpose in this paper, we ilil;rnduce‘the following conclusions.

- Theorem 1.1 ([5], [6]) (1) Pmblem ( 1 1) is sa!vub!e iff

ra,nk C(m — 1 n = 1 :ru,:cl, | :c,,;_m)

I'&Ilk C(m 1 y 1T w*]- -3:01371: 1_$:—.-lljxi+llf;rf 'Trxﬂ'l.-'_'_ﬂ)!' S
' - (1:3)
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(ii) Let (P*,Q") be a solution of problem (1 2) with minimum degree. Then
JP* = m if and only if the matriz C(m—1,m,20, ** , Tm+n) is nansmgular 8Q" = n
if and only if C(m,n — 1,%0," "+ 1 Tmin) 18 nonsingular.

(iii) The interpolation operator Tmn, for which Tociilzty, < 5 Bmin, J) = LB Q" )

is continuous at (Tg, **, Tmin, f) if and only if (P*,Q") is non-degenerate.
The matrices C(p, g,%g, - -, tx) used in the above theorem are defined as
o ["“"(P*‘?*‘ﬂ)
C(P-JQJO{”I’J.‘:) = 1?""(?:‘2:31) ‘
v (p g k)
where

'U'('p._. q, t) = [1111 e ?Ep,'f(t),tf(t),-' 22 1tqf(t)]
and o; + 1 is the multiplicity of t; in {to,t1,- -+, %}

Let )
- fD,m fl,m fi,m
| formir fim+r 0 fim4d
H(m,i,j,to, s tmag) = [ 7T

[fﬂ,m+,f fl,ni—l*.f- f=m+_7

where f;; is the divided difference of f at t;,¢;41,+--,t;. Then we have
rank C(pyrlor- -1 1x) = p+ 1+ rank H(p+ Lq...k-p'— Litoy-yt).  (L4)

Hence the mnclusmns (1) and (u) in Thenrem 1 1 can be resta,ted as fﬂlloﬁs
(i) Problem (1.1) is solvable if a.nd only lf | |

rank H(m,n - 1,7,Z0," ", Zm4n)

o rankﬂ(m,n = L — 11:01'"1331'-"113!'-]-11”'3;11-1-11)1 A= 0, 1,---,m+ .

(ii) 8(P*) = m = H(m n,M,Zg, ", Tmin) IS Nonsingular; Q") = n
H(m+1,n—1,n— 1,20, - ,Zm4n) is nonsingular.

For the Cauchy mterpola,tmn problem, i.e., the interpolation pmnts z; are mu-
tually distinct, the continuity results of the 1nterpola.t10n function p., := R to f
and the conclusions about the posmon of pﬂles of un are obtained by Braess in
[2],[3]. In this paper, we first generalize these results to thie Hermite case by a similar
approach, and then establish convergence results for paradiagonal sequences of the
rational interpolations for Stieltjes functions and Hamburger functmns Fnr Padé
approximants, similar convergence results can be fuund in [1] " |
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