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Abstract
Full Text

V. S. Ryaben’ kii

ON TABLES AND INTERPOLATION OF
FUNCTIONS FROM A CERTAIN CLASS

(Presented by Academician A. N. Kolmogorov, 20 XII 1959)

The class of functions E%(C') consists of all functions f(xy, ..., x,),
O .
flzq,...,zy) = Z C(my, ..., m,)e?mimizittm,s)
My ,...,M=—00
whose Fourier coefficients C'(mg, ..., m,) satisfy the inequality
C

|C(myq,...,m,)| <
where m,, = max(|m,|,1), @ > 1, and C does not depend on my, ..., m,.

Lemma 1. Let f € E¥(C). For every prime N > s one can specify integers
Gy, ...,a, such that

< A,CN—In* N

)

! ! 1 & ka ka
2 : 1 s
[ Z f(l‘l,...,xs)dxl...dxs—ﬁ f(W” N )

k=1

where Ay = Ay(a, s)*.
The proof is contained in the proof of Theorem 1 of the paper (1).
Lemma 2. If f € E¢(C), ny ...n, < Ny, then

Oy ) = f(Tq, 0, my e TrMTIT4N08) € BO(A ONP).

Proof. We note that

m
= < 4,
(m—mn)n
where A is a constant independent of m and n. Let C(mq,...,m,) and
C’(myq,...,my) be the Fourier coefficients of the functions f and ¢, respectively.

Then
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) m m CA** Ny
(i . im,)®

which proves the lemma.

* Here and below A, = A, (a, s) denotes constants depending only on « and s.

Lemma 3. If 1 < N; < N, a > 1, then the estimates

ST (g ey < AN TN,

1< AyN, In" ' N

My <N,

hold.

Proof. The lemma is proved elementarily by induction on s. Denote

N, = [V'N In*/* N,

ol RS ka ka jarmittasms
C(ml,...,ms): fo(il,) 5>e—271"t ~ k (1)
NI A\ N N
P(.’L‘l, 7338) = Z N(mh 7ms)@Qﬂi(m1z1+...+ml§$s).
my...mg<Ny

The trigonometric polynomial (1) may be regarded as an interpolation polyno-
mial for the function f(z,...,x,), constructed from the table of values of this
function at the points

(@ ka

k=1,2,...,N.
N’ ’N)’ < ?

The grid formed by these points in the space z;,...,x, will be called paral-
lelepipedal.

Theorem. If f € E¥(C), then the estimate
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1 1
flaxy, o x)— P(xy, ...,z > day - dw, = O( N—o+1/2 1@+ /21
1 s 1 s 1 s
0 0

holds.
Proof. Applying abbreviated notation, we obtain

/ 60— PePdx= 3 |cm) -CmP+ S Icm)P, @)

Moy... My <Ny my...Mm

where

5(m) = C'V(ml,...7ms),

1 1
m) = / / f(xl’ ’x8>672ﬂi(11m1+~~+m5m8) d‘Tl dzs'
0 0

By virtue of the definition of C (m), using Lemmas 1 and 2, we obtain

|C(m) — C(m)| < A,CN*N~*In** N. (3)
Observing that
|C(m)|? < C?(my ... my) "2,

from (2) and (3), according to Lemma 3, we obtain
/\f x)[2 dx < A;C? (NPT N-20 7 N 4 Ny e Ui~ 'N) =

— O( (a—1)/2 | (@+1/2)s-1 N)

)

where the constant in the O depends on «, s, and C.

Let us compare the tables of values of functions f € E¢(C) at the points of a
parallelepipedal grid with the tables of values of functions f € E¢(C) at the
nodes of a cubic grid whose sides are parallel to the coordinate axes and have
length h = 1/n. The number of all grid points lying in the unit cube,

i.e., N =2 n®. Any interpolation formula constructed from tables of values of
functions f € E¢(C) at the nodes of a cubic grid has a remainder term of order
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no greater than O(N —2a/ #), which decreases with increasing s. To prove this
assertion it suffices to note that the function f;(xq,...,2,) = 0 and the function

sinnmx,

fQ(‘Tlv""‘rs)zzc €E€a<c)

n(X
have identical tables (identically zero), although

[ 15160 = peoax =250 —o (v %),

After the completion of this work it became known to me that, independently
of me, S. A. Smolyak was engaged in closely related questions (see (?)).

Received
10 XII 1959

CITED LITERATURE

L' N. M. Korobov, DAN, 124, No. 6, 1207 (1959).
2'S. A. Smolyak, DAN, 131, No. 5 (1960).

Note: Figure translations are in progress. See original paper for figures.

Source: Math-Net.Ru and CyberLeninka. Machine translation. Verify with the
original.

sovietrxiv.org/items/ru-196001.33990 Machine Translation


https://sovietrxiv.org/items/ru-196001.33990

	Abstract
	Full Text
	V. S. Ryaben’kii
	ON TABLES AND INTERPOLATION OF FUNCTIONS FROM A CERTAIN CLASS
	CITED LITERATURE


