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Let d,n € N, d > 1,7 > 0, Bgla,r] = {x € R?: |z —a| < r} and Sy[a,r] =
{z € R%: |z —a| = r}. Denote by = mesBy[0,1], where 0 = (0,...,0) € R, and
let o4 be the (d — 1)-dimensional measure of S4[0,1]. Let p : (0,7] — (0,00) be a
continuous function such that [j p(t)t%~*dt < co. Denote by Vy(p) the closure in

the uniform metric on By[0,7] of the class of continuously differentiable functions
f : Bq[0,7] — R such that de[ﬁ,r} lgrad f(z)| p(|z|)dz < 1.

For a function f € Vy(p) put F,(f) = o p' ¢ de[ﬁ,p] f(z)dS,p e (0,7], Fo(f) =
f(0) . Let U¢ be the set of all cubature formulas K : Vy(p) — R for approximate
integration along By[0,7] of the form K (f;Tn,¢,) = Y p_q ¢k - Fr.(f), where ¢, =
(c1,...,cn) ER" Tpy=(r1,...,mp) ERM and 0 <1y < ... <71y, < 7. Set

Ry (Va(p)) = inf  sup
Trotn feVa(p)

/ @)z — K(f;Tn )| (2)
By

0,r]

Problem. It is required to find value (2) and optimal formulae for the class Vy(p),

i.e. sets 7, ¢, delivering the infinum on the right-hand side of (2), if they exist.
Denote by Z,, 4 the set of all functions z such that z(t) =0, t € [0,71), 2(t) = Cy,

t € [re,rhg1), k= 1,n—1, 2(t) = bgrd, t € [r,,7], where Cy, € R, k = I,n — 1,

0<r <...<rp, <r. Letalso [|g]lpeo = vraisup;cjo lg() (p(t) 1.
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Theorem [t is true that R,(Va(p)) = ad_l inf.ez, , |l2(t) — bat?||poo- If p(t) =174,
then formula K(-75,¢.) € U2, where ¢; = bgrin=!, rj =r(2k — )Y on)-1/4d,
k =T,n, is optimal in the class Vy(p). In addition, R,(Vy(p)) = r¢(2nd)~t.

If p(t) = 1 and d = 2, then ¢ = 2rr’k(n(n+1))7, i = rk(n(n +1))71/2,
k=T,n, and R,(Va(p)) =2 Yr(n(n +1))"Y2. Ifd > 3, ri=ro(z,) (14 ¢(z,)) "1/,
ri=xp_ri_ i, k=2,n, ¢;=2bqp(zr)(r1)¢, k=1,n, and R, Va(p)=r7/d, where z;>1,

kE=T,n, p(t)=¢* — Dt + 1D~ and p(x1) =1, p(xp) :gp(xk_l)xl;ll, k=2 n.



