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In this paper, we study the approximate reconstruction problem fot fun
from the Sobolev and Korobov spaces, W3[0, 1]" and E[0, 1]"grespectiv
some nodes. In contrast to the well-known papers [1-10], in this
is written out in explicit form for an arbitrary dimension n,.

To the multi-index p = (1, ..., 4n) € Z™ we assig)
|pi| > 0 we have

sing its values at
interpolation formula

v,) € N, so that for

gvi(m)—3 <) < 21/1-(#)—2’

while for |u;| =0 we set v;(u) =

We define the functional Pom ( f w) as follo
Pow (f 5 1) = @ Z? 1 (rj+sgn(k;—vy))
ki+-+kn
kj
& n 2m‘ > MTi/Qki .

This functional is a finit
of the linear combination’'t
We define the se

et m € N, and let f(z) = 3 ,ca,, f(x)e2™e  Then the functional Pym(f; )
e exact values of the coefficients of the polynomial, i.e.,

f(u) = Pem (f5 ).
By En,.(f)Bep,1» and Ea,, (f)wep,1j» we denote the best approximations of a function f
from the corresponding classes by trigonometric polynomials with harmonics from the set A,,
Theorem 2. Suppose that m,n € N. If « > 1 and f € E¥[0, 1], then

_ n X n—1
1f (1) = Pom (f 5 )| < C(m Z];L;j](u)) En,. (f)ga0, 1
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Theorem 3. Suppose that 1 < p < oo, r = min(p,2), m,n € N, a > 1/r, and f € E*[0,1]™.

Then n e
) — Pt ) < €22 T gy e

Suppose that m € N, k € Z"} and

1

Qr=_{rezZ: |rj|<2%7' j=1,2,.. n}\ {287, ..., L2}

is an integer parallelepiped with excluded vertices. The set

Gm = U Qka
ky ok, =met1
keZ

is called a staircase hyperbolic cross of order m.
For a function f € CJ0, 1]™, we define the operator

Fyn(fia)= 3 Pom(f; p)e?™n

HEGH

2k1_1 2kn _1

1 i+sgn(k;—v;
= Z Z 2_m22 j +sgn(k; —v;))

HEGy, ki+-+kn,=m r1=0 =0
k;j>v;(w)

1 'n ) p2mip(r
xf(le,...,an)e

This is the reconstruction operator for the fungt

its values at M = O(m(™~12™) nodes.

Theorem 4. Suppose that 2 < q < oo —1), a>1, fe E*0,1)", and G,, is a

staircase hyperbolic cross of order m.

71)EAm(f)Ea[O,1]n-
2 7

Corollary 1. Suppose
2<q<o0, ¢ =q/(¢

the number of nodes in the interpolation formula (1), with
and o > 1. Then

In M (n—1)a
sup [f — Fan(F5 g, ~ I
I Fllwg =1 MO

Theor ose that 1 <p<2<qg<oo, feWr0,1", a>1/p, 1/r=1/p—1/q, and
] airease hyperbolic cross. Then the following estimate holds:

n—1

m
If = Fom(f5 )z, < Cq,p,amEAm(f)Wﬁ‘[Oyl]"'

Corollary 2. Suppose that M is the number of nodes in the interpolation formula (1), a > 1/p,
l<p<2<g<oo,and 1/r=1/p—1/q. Then

(lnM)(n—l)a
sup  |f = For (f5 L, ~ —F——5—-
I Fllwg =1 M=)

MATHEMATICAL NOTES Vol. 74 No.1 2003



—_

—_
—_

—_
[\)

SO WNO oA W

INTERPOLATION FORMULA FOR FUNCTIONS OF SEVERAL VARIABLES 153

REFERENCES

. N. M. Korobov, Number-Theoretic Methods in Approzimate Analysis [in Russian], Fizmatgiz, Moscow,
1963.

E. Hlawka, Monatsh. Math., 66 (1962), 140-151.

Yuan Wang, Contemp. Math., 77 (1988), 63-82.

S. A. Smolyak, Dokl. Akad. Nauk SSSR [Soviet Math. Dokl.], 131 (1960), no. 5, 1028-1031.
S. A. Smolyak, Dokl. Akad. Nauk SSSR [Soviet Math. Dokl.], 148 (1963), no. 5, 1042-1045.
V. N. Temlyakov, Ann. Math., 12 (1986), no. 4, 287-305.

V. N. Temlyakov, Mat. Sb. [Math. USSR-Sb.], 128 (1985), no. 2, 256—268.

V. N. Temlyakov, Dokl. Akad. Nauk SSSR [Soviet Math. Dokl.], 280 (1985), no. 6, 131
N. T.

K. E.

Temirgaliev, Vestnik Furasian Univ. (1997), no. 3, 86-140.
Sherniyazov, Reconstruction of Functions and of Solutions of the Heat Equation w
of Initial Temperatures from Classes [in Russian], Cand. Sci. (Phys.—Math.) Dissertati
. E. D. Nursultanov and N. T. Tleukhanova, Uspekhi Mat. Nauk [Russian Math.
no. 6, 153-154.
. E. D. Nursultanov, Mat. Zametki [Math. Notes|, 63 (1998), no. 2, 235—248.

KARAGANDA STATE UNIVERSITY
E-mail: nurs@kargu.krg.kz

J

MATHEMATICAL NOTES Vol. 74 No. 1 2003








