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XopoIIo n3BeCTHHI OIIEHKH OTHOIICHHUSI HOPMBI TIPOU3BOIHOW MHOTOYJICHA 3a/IaHHOW CTETICHH
K HOpME CaMOIr'0 MHOI'OWIEHA, ITOCTOSIHHOW MapKoBa, B pa3JIMUHBIX NPOCTPAHCTBAX. Takue OLEHKH,
BIIEPBLIC TOJIYUCHHBIC OpaThsiMu MapKOBBIMH, OBLTH IT03)Ke OOOOIICHBI B pPa3HBIX HaIpPaBIICHUSX.
Okazanoch, 4TO 3HaYCHHUE MOCTOSIHHOW MapKoBa HE U3MEHUTCS, €CJIM B 3HAMEHATEJIe HA3BAHHOTO OT-
HOIIICHUS B3SITh HE HOPMY MHOTOUYJICHA, 4 €r0 MaKCHMAaJIbHOE TI0 MOJIYJIIO 3HAUYEHHE B TOUKAaX IKCTpE-
MyMa MHorowieHa YeOwiména. [IpuMepHo depes crto yer mocie OparbeB MapkoBbix A. Illampuna
YCTaHOBWJI HEKOTOPBIE YCIIOBUS, MPU KOTOPBIX TOYKH SKCTpEeMyMa MHOTOWIeHa YeObIéBa MOXKHO
3aMEHHUTH Ha TOYKH IKCTpeMyMa JApyroro MaorowieHa. OH 000CHOBAI TUIIOTE3y O TOM, YTO MOCTOSH-
Hass MapKkoBa HE U3MEHHTCS, eCTH MHOTOWIeH UeOrIméBa 3aMeHUTH Ha JII000i MHOTOUJICH, TMETOTITHI
MaKCHUMAaJIbHOE KOJUYECTBO MPOCTHIX HyJeW Ha 3agaHHOM uHTepBasie. [lo3zxe bosHoB m Hukomor
YCTaHOBWJIM, YTO B paccMaTpuBacMoil mpodiieMe MHOTOWIeHb YeOnléBa MOKHO 3aMEHHUTh Ha YJib-
Tpacepudeckre MHOTOUIEHBI, YTO TOBOPHJIO B MOJIB3Y CIIPABEAINBOCTH THIOTE3bl. TeM He MeHee, B
HACTOSIIIIEH CTaThe HAMU YCTaHOBJEHO, uTo runore3a A. Illaapuna oTHOCUTENBEHO HepaBeHCTBa Map-
KOBa HEBEpHa.

KitoueBsie cioBa: oyenku nocmosaunoi Mapkoea, opmonopmMupo8aHHulli MHO2OUIEH, 8eCO8As
¢ynryus.

BBenenue
UYepe3 7, 000O3Ha4aeM MHOKECTBO BCEX alreOpandecKMX MHOTOWIEHOB CTEIICHH HE

BBILIE, YEM 71, — paBHOMEpHas Ha OTpe3ke [—1,1] Hopma:

|~
p
M, =sup pern,,p#0
|
Ha3bIBaeTCs MocTosHHOM Mapkosa; Ty, (x) = cos(narccos(x)) — muorounen Yebrimesa,
7, =COs I i 0,1,...,n —BCE TOYKH €r0 SKCTPEMYMOB.
n
Kpatkas ucropus Bonpoca takosa. B 1889 r. [1] A.A. MapkoB ycTaHOBMJI, YTO

B 1892 1. [2] ero 6par B.A. MapKoB onpejenu OueHKu M, , Juisi o00ro £ :
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n?(n® =1)..(n* —(k—1)%)
1-3-5-...-(2k-1)
B pa6ote [3] (1941 r.) nokazaHo, 4TO OILIEHKA MPOU3BOAHBIX OCTACTCS B CHJIE, €CIIH
‘p(fl.]g], i=0,1,..,n.

nk <

CpaBuutenbHo HenaBHO (B 1992 r.) [4] A. lllanpun nmokasai, 4To HEPaBEHCTBO
n*(n® =1)..(n* = (k-1))
1-3:5-..-(2k-1)

B

IIpY YCIIOBUH

‘p(z'l.) <1,i=0,1,...,n
JIETKO TIoJTydaeTcst u3 pe3ynbTatoB B.A. Mapkoga [2]. A. llagpun paccmaTpuBaeT 0osiee 00-
LIyI0 CUTYaLHIO, 3aMeHUB ] (x) Ha HCKOTOPBIA MHOIOUICH ¢ ¢ [1  , UMCIOIIHIL 7 Pa3IHIHBIX

KOpHeii Ha uHTepBaie (—1,1). [lycrs

—l=ty < <..<t,<t,=1
— BCE TOYKM ODKCTPEMyMa MHOTOWIEHA ¢(x). OH JlOKasan crenyrouiee: eclnmp €7, |
‘P(ti] < ‘Q(ti)

PO )< max{q(“ (x)

,i=0,1,..,n, TO 1s moboro x €[—1,1] cnpaBennnBo HEpaBEHCTBO

1 } (1)
k

Kax CJICACTBUEC, OTCIOAA IMMOJIYHaCTCA HCPAaBCHCTBO MapKOBa n 1A k =n- 1, n:

p o) <g™|. @

[Ipocroii mpumep [4] mokasbiBaeT, yTo U3 oueHku (1) ansg Bcex £ ouenka (2) He mo-
ay4aeTcs. TeM He MeHee, OH IPUBOIUT Psijl IOBOJIOB B TIOJIB3Y TUIIOTE3BI O TOM, YTO yCIIOBUE

p(t)| <|a(t;)

(x* =Dg* D (x) + 2™ (x)

b

<

,i=0,1,...,n

BJICUCT HCPABCHCTBO

2|

Pl<le

OueBuHO, 310 Tak, korzaa g(x) =7, (x). Bepa B runore3y ykpenuiach rnocjie padoTsl

[5] (1996 r1.), B KOTOpOWM aBTOpPHI JOKa3aJid CHPAaBEIJIMBOCTh THIOTE3bl, KOTJa
qg(x)= Pn(a’a)(x), rae Pn(a’a) (x) — ymprpachepuueckue MHOro4wIeHsl [6]. CMexHbIE BO-

mpockl OblIN pa3oOpanbl B padorax [7-10].
B nanHoii craThe cTpoutcs MHOrouneH ¢g(x), ans kotoporo rumotesa llanpuna He

BBINOJIHSETCS, k =1.
1. Meton ucc/ie10BaHUS M OCHOBHOIM pe3yabTaT

Jliis onpesieieHHOCTH OyIeM CUUTATh 71 Y€THBIM YUCIIOM, 1 = 8.
Tlomoxum
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1
Q(x)_i n( )_7 n— 2(x) ( _2) Té&y

rae g, > 0, ckaxewm, &, = 27",

Crenyronue cBOMCTBa ¢(x) IPOBEPSAIOTCA HEMIOCPEICTBEHHO:

q(xD) = En>
€CJIn
ai:Mﬂ’ti =cosq;,i=l,..,n-1,
2(n—1)
TO
~1)'(n—1)sin ¢, -1 n(n—2
sy CV=Dsing (D ey enn=2)
n(n—2) (n=1sineg; (n-1)sing;
q'(X) :Tn_l(.X)I/I Tn—l(tz) = Oa
T. €. ecmm by = —1,¢t,=1,10t ; — BCE TOUKH IKCTPEMYMa MHOTOYJICHA.
Tak xak &, O4YCHb MaJCHBKOC U |4 i >() Ipu Bcex
(n—=1Dsing;

q(t;)-q(t;;1)<0,i=0,.,n-1.
Haxkoser, q'H =1.

.. n
dukcupyeM HEKOTOPOE HEYETHOE YUCIIO | > —.

Onpenenum MHOTOWIEH p € [1, 10 TouKam Z;:
pt) =q(t;), com i < j—1,
p(t)=—q(t;),ecmmi=j, j+1,...n
Teopema. CripaBeyinBa ciieayromas OleHKa:
4
(t;)>—In(n-j)-
p(t;) . (n—7j)
Jlokazamenvcmeo. 11onoxum
2
w(x)=(x"-DT,_;(x),
w(x)
1( )_

X—t

0,1,...n.
l
Tak kak

(xz —2xt; + DT, ,(x) + (xz ~D(x -7, (x)

W;(X) B (x - ti)z

TO
w(xl) =2,
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w(t) = (=1 (n-sina;, i=1,..,n-1,

Wit ) = (=1) (n=Dsina; b ntii=1,un—1.
J t—t;
Wit =2 =1y
2 sine

Tax xak ;> " HeverHoe wmerno, TO

2

wi(t;)>0,
(n—=Dsina;
(t )= J s (0,ecmui=j,..,n
i _tj
[To popmyne Jlarpanxka
) 2)

w'(t;)

p)

Hp(X)—ZWl( )T W)

Ecnnx=tj,To

q(t;) I q(t;)
w2

L q(t;) 23w q(t;)
W) ") z]( () i)

Pt)=%

I/IMeeMT q( )
i=j W(ti)
[Ipexne Bcero
n-1 t.
S§> 2 wit; q,(’).
i=j+1 w(t;)
n—1)sina ; n—1)sina ; —1?
W=D nTDshey  2c)
i =1 sin J in"tTtmJm (i =)

7T -sin

2(n—1) 2(n—1)

2n—i—j-1
2(n—1)

T<sina;

Tak kaKk sinx < x, x > 0u gjp ;

n
st s
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Hanee, Tak Kak &£, 0YCHb MAJCHBKOE, TO
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‘Y(fi):(n_l)smai[” (1) +3n‘n(n—2)(—1)’}z

n(n—2) (n=1sinea; (n-1)sing;

S (n—=1Dsing; (l— 1 J> (n—=1Dsing; (l 1 ]

nn-2) \ (n-Dsing, )~ n(m-2) | (n-Dsing,

. 3 T
Hcnonb3yst OUEHKY sin x > — x WX € O, — |, moiry4aem, 4to
6

T
n—1)sina;
OB (n-Dsina;
3n(n—-2)
CrnenoBarteiabHO,
q(t;) S 1
w'(t;) 3n(n-2)
%1
L2 (=n? ot
T 3n(n=-2) Zfi-j
Tak kak
n-1 n—j—1 1 .
2 ——= 2 —>kh(n-)):
i—j+1i—J k=1 k
TO
_1\2
§ 5200 L
7 3n(n—2)
OcTaeTrcs 3aMeTUTh, YTO
2
(n=1) >1-
n(n—2)
Teopema nokazaHa.
3aKkjIoueHne

[TocTpouB KOHKPETHBIN MHOTOWICH 33JJaHHOM CTENEHU, Mbl YCTAaHOBHJIU, YTO TUIIOTE-
3a [[lagprHa 06 oleHKe IPOU3BOIHBIX AreOpandecKux MHOTOUWICHOB st kK =1 HeBepHa.
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There are well known estimates for the ratio of the norm of the derivative of a polynomial of a
given degree to the norm of the polynomial itself, the Markov constant, in various spaces. These esti-
mates, first obtained by the Markov brothers, were later generalized in different directions. It turns out
that the value of the Markov constant does not change if in the denominator of the mentioned ratio one
does not take the norm of the polynomial, but its maximum modulo value at the extremum points of
the Chebyshev polynomial. About a hundred years after the Markov brothers, A. Shadrin established
certain conditions under which the extremum points of a Chebyshev polynomial can be replaced by
the extremum points of another polynomial. He substantiated the conjecture that the Markov constant
did not change if the Chebyshev polynomial was replaced by any polynomial that has the maximum
number of simple zeros on a given interval. Later Boyanov and Nikolov establish that in the problem
under consideration, the Chebyshev polynomials can be replaced by ultraspherical polynomials, which
speaks in favor of the validity of the hypothesis. Nevertheless, in this article we have established that
A. Shadrin's conjecture regarding the Markov inequality is incorrect.

Keywords: estimations of a Markov constant, orthonormal polynomial, weight function.
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