ON INTERPOLATION TO AN ANALYTIC FUNCTION
IN EQUIDISTANT POINTS: PROBLEM 3

J. L. WALSH AND W. E. SEWELL

The present note is an addendum to a paper by the same authors,!
to which (especially §8) the reader may refer for detailed notation
and definitions.

Two phases of the direct problem of the study of degree of con-
vergence of a sequence of functions approximating to a given func-
tion are (i) proof of the existence of a sequence approximating with a
certain degree of convergence and (ii) study of the degree of con-
vergence of a sequence defined by a specific method. We are here
concerned with the second phase of the problem:

THEOREM 1. Let the function f(2) be analytic and of class L(p, o)
in the annulus v,:p>|3| >1/p <1, where p is given. Let
?n(z) = Apa2™ + an.n—lzn‘l + ¢t + Qno + AR + an.—nz_n

be the unique polynomial in z and 1/2z of degree n which coincides with
f(2) in the (2n-+1)st roots of unity. Then for z on v: | z| =1 we have

1) | /&) = pa(@) | = M/pm-mrte,
where M is independent of n and z.
The polynomial p,(2) may be defined by the equation
1 ir(z2nt — 1)f(¢)dt
2 — pu(e) = —
@ JO-ne=gof + [ ey

for z in the annulus 1>r>|z| >1/r; the function f(2) is assumed
analytic for »> |z| >1/r, continuous for r_Z_klzl =1/r. In particular,
if f(2) itself is here chosen as a polynomial P,(2) in 2z and 1/z of degree
n, the interpolating polynomial p,(z) must coincide with P,(2), so
we have for 7> |z| >1/r

1 in(z2mHt — 1) P, (1) de
© o-—f +f -
218 J | t)mr Lel=1sr (2 — 1)(2 — 2)

Return to the original function f(z) in (2) with subtraction of (3)
from (2) thus yields for »> | z| >1/r
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