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We study the asymptotic behavior of sharp Nikolskii constant

C(”? d7p7 q) = sup HfHLq(Sd)
fEHfL, Hf”Lp(sd):l

for 0 < p < ¢ < 0o as n — oo, where I1¢ denotes the space of all spherical
polynomials f of degree at most n on the unit sphere S¢ C R+

1. We prove that for 0 < p < oo and q = o0,
C(n,d,p,o0)

7}1_{1(;10 nd/p — ﬁ(d,p, OO)>
and for 0 < p < q < 00,
d
lim inf Cln,d,p, q) > L(d,p,q),

n—00 'n,d(l/p_l/Q) o

where the constant L(d, p,q) is defined for 0 < p < q < oo by

L(dnpv Q) = sSup HfHLq(Rd)a
fe€g 1l oo may=1

with 5;1 denoting the set of all entire functions f € LP(R?) of spherical
exponential type at most 1.

These results extend the recent results of Levin and Lubinsky for
trigonometric polynomials on the unit circle.
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2. We find the following sharp constant in the Nikolskii inequality for
nonnegative functions

[ fll ooy 1
sup = Sd-1lQd .
reed, r>0 I fllpiwey 2771 SHI(d + 1)

We estimate the normalized Nikolskii constant

_[SYT(d+1)

Ldi 9

L(d,1,00).

It was known that e 4 < Ly < 1.

3. We prove the following lower and upper estimates:

d d d I3
2_d<l < . F <_-__|_1 — 4+ -__d>
¢ =172\ "2 T4 )

where 1Fy and By denote the hypergeometric function, and the smallest
positive zero of the Bessel function Jgys, respectively. In particular, this
implies that the constant Ly decays exponentially fast as d — oo:

27 < Ly < (y/2]e)10U),

where \/2/e = 0.85776 - - .
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[TycTs Bee mosiocsl 2 Haunpocmediwetd dpoou

Pn() :Zaj—lzk

k=1

JIEXKAT B OCTPOM yTIJIe ¢ OMCCeKTPHUCOH Ha OTPHUIATEIbHON mosyoc R™:

2e = Tpe'Pr ok € (m—a,m+ ), a € (0,7/2). (1)

!Pagora B. 1. Jlandenko BLIOIHEeHa TpH (BUHAHCOBOI Toiepskke Munobpraykn Pocenn (3amanme
Ne 1.574.2016/1.4). Patora II. B. UynaeBa BoimosHeHa npu dbuHaHCOBOH Toepkke PP B paMkax
mayunoro npoekta Ne 16-31-00252 moir_a.
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