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HYJIN ITIOJIMHOMOB I10 CUCTEME TUIIA XAAPA

E.A. BnacoBa elena.a.vlasova@yandex.ru

MITY um. H.9. Baymana, Mocksa, Poccuiickas @epgepanms

AHHOTAU A KiroueBbie croBa

ITonyyena TouHas oreHka Mephl Jlebera MHOXKecTBa Hyneit ~ O606ujenHas cucmema Xaapa, nonu-
HIO/ITHOMOB IIPOM3BONIBHO OOJIBIIOTO IIOpSAAKA C HEHy/le-  Hom, mepa Jlebeza, MHoxiecmeo Hyneti
BbIMU KO3 duumeHTaMu 110 060011eHHOI cucTeMe Xaapa

InA Caydas OTpaHMYEHHON IOCTef0BaTeIbHOCTM IIapa-

METpPOB, ONpefeNANINX JaHHYI0 CUCTeMy. AHa/TOTMYHbIE

BONIPOCHI JMICCTIEfIOBaHbl [/IA C/Iydas HeOTpaHMYEeHHO

HOC/Iel0BATeIbHOCTY TIapaMeTPOB 000OLIEHHON CHCTEMBI

Xaapa. B mocnefgHeM cnydae oKa3aHo, YTO BCeT/a HajijieT-

cA monmHOM, Mepa Jlebera MHO>KecTBa Hyseil koToporo Ilocrymuia B pefakuuio 22.09.2016
CKOJIb YTOIHO MaJIO OT/INYAETCs OT eAMHUIIbI © MI'TY um. H.9. baymana, 2017

BBepmenme. MynbTUIIIMKAaTUBHBIE CUCTEMBI M CUCTEMBI, TECHO C HUMM CBSA3aHHBIE,
MPOMIO/DKAIOT IPYBJIEKATh BHUMAaHNe X MaTeMAaTUKOB, U MH)XXeHepoB. K TakuM cucre-
MaM OTHOCATCS OPTOHOPMUPOBAaHHbIE CUCTEMBI TUIIA Xaapa, YaCTHBIM CIy4aeM KO-
TOPBIX SABJIAETCS KIaccudyeckas cucrema Xaapa [1, 2].

B mocnenuue roppl npu QUIbTpAIUK, MpeIBAPUTENBHON 00paboTKe 1 CUHTe3e
Pa3IMYHBIX CUTHA/IOB, PEIIeHNN 3a/iad CKATIsL, 00paObOTKM 1 CKIETKI M300paskeHmit
HaXOZAT MIMPOKOe IIpMMeHeHue BeliBIeThl [3-5]. B kauecTBe MaTepMHCKOTO BeliB/IeTa
HepeKo VICIIOJIb3YIOT BeiiByeT Xaapa [6, 7]. @ynkuun Xaapa ABIAOTCA CTapeiuMu
IpefiCTaBUTEe/IAMU BeliBIeT-(PyHKIMIL, M3BecTHbIMM € 1910 T.

Cucremnl ¢yHkumit Xaapa U UM HOROOHbIE NPUMEHAIOT B CaMBIX Pa3IMIHbBIX
00671aCTsIX HAYKM U TeXHUKY MPY PEeLIeHNUN MIMPOKOTO KIaccca TeOPeTUIeCKUX 1 Ipu-
K/ITaiHbIX 3a7a4 [8]. B HacTosmelr paboTe paccCMOTpeHBI HEKOTOpbIe CBOJICTBA HOMM-
HOMOB 10 cucremMaMm X{p,}, Buepsble BBefeHHbIX H.Jl. Bunenkuusim [9, 10] mas
MOC/IElOBATE/IbHOCTEN MPOCTBIX M OTPAaHMYEHHBIX B COBOKYIHOCTU YNCET p,.
OcHOBHBIE CBOJICTBA 3TUX CUCTEM IS NPOM3BOJBHBIX HATYpalbHBIX YMCeNl p, #1
TaKOKe M3ydeHbl B paborax [11-17]. Bompocs! mccrenoBanus 0600IEHHBIX CUCTEM
Xaapa aKTyalIbHBI U B HacTOsAIIee BpeMs [18-22].

Omnpepgenennsa n MocraHoBKa 3amaun. Ilycrs {p,} — mocnemoBaTenbHOCTD HATY-
panbHBIX YMCcel, TaKUX, 4yTo p, =2, ne N. Ilpumem m, = p;...p,, n=1, my=1.
Torpa ans mo6oit Touku te [0, 1\Q, tne Q={1/m,}, 0<I<m,, le Z, ne N, cyme-

CTByeT C€OVTHCTBEHHOE paBJIO>I<€HI/Ie
zf— (1)

cycnosueMm 0< jix(t)< pr—1, jk(t)e Z, k N
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HyHI/I IIOJIMHOMOB I10 CUCTEME TUIIA Xaapa

JIro6oe 11e710€ YUNC/Io 1M =2 efVHCTBEHHBIM 00pa3oM MOXKHO IIPEJICTaBUTD B BUJiE
m=my, +1(ppp1 —1)+s, (2)

ne {0}UN, r=0,1,...,m,—1,s=1,..., pps1 —1.

OmnpefieM KOMIUIEKCHO3HauHYI0 cuctemy (ynkumii x{p,} = {)(m(l‘)}:=1 crefyto-
myM obpasoMm. Ilycts y(t)=1 npm te€[0,1] Vcnompsys pasnoxeHue m =

=y, +7(ppr1 —1)+s, s m>2 npumem

X (£) = x5 (£) =

={\/m_ne)q)(27tisjn+1(t)/pnﬂ) apu te (r/m,, (r+1)/m,)\Q; 3)

0 npu ter/im,, (r+1)/m,].

B ocranpHpIx Toukax nHTepBana (0,1) GpyHKIMA ),,(f) paBHa HOTyCyMMe CBOMX
Ipefe/TbHBIX 3HAYEHUI CIIpaBa U C/leBa II0 MHOXKeCTBY f € [0, 1]\ Q, a Ha KOHILIax OT-
peska [0, 1] — mpefenbHBIM 3HAYEHUAM BHYTPU OTpe3Ka.

IIpn p, =2, ne N, cucrema ¢pynkumit x{p,} coBmagaer ¢ KIACCUIECKOI CHCTe-
moit Xaapa [1, 2].

N
Oyukiio f(t) = D am)m(t), tae ay #0, OymeM Ha3bIBaTh IOTNHOMOM HOPSAKA
m=1

N mno cucreme y{p,}. Ecnu 3apaHee HemsaBecTHO 3HaueHue KoapPuULUMEHTA Ay, TO
¢yukuuio f(¢) Ha3oBeM IHOMMHOMOM IOPsAKa He Bbire N.

Beaxwit  untepsan A, =(r/my,, (r+1)/m,), tme O0<r<m,-1, reZ,

ne {0} UN, Oyzem HaspIBaTh MHTEPBAIOM 7 -TO PaHTa, a QyHKIMM x%) wis Beex uH-
mekcoB ¢ yonosusimut 0<r<m, -1, reZ,s=1,..., pyu—1, ne {0}UN — byuxums-
MU cucreMsl Y{p,} n-ro panra (;(t) Oymem cumrarh QpyHKuMeN panra —1). OT™erum,
4TO (PYHKUMA ), () 7 -TO paHTa MMEIOT MHTEPBA/IbI IOCTOSHCTBA (1 + 1)-TO paHra.

Ilna cucremer Xaapa B pabore I1JI. YibsaHoBa [23] ObIT yCTaHOBIIEH CIIEYIOLNIA
pe3y/bTart.

Teopema 1 (Teopema YabsHOBa). [Iycmv N — HamypanvHoe yemHoe 4ucro,

N
an #0 npu 1<m<N u nomunom Py(t)= D anYm(t). Tozoa mepa Jlebeza

m=1

mes{t:te[0,1], Py({)=0}<1/2.

VI3y4nm aHa/IOTMYHbIE BOIPOCHI /IS CUCTEMBL Y{py}.

OcHoBHbIe pe3synbrarbl. Teopema 2. ITycmo {p,}ne € N\{1}, m, =p...pn,
n=1, my=1, namypanvroe uucno N =p, unu N =m,+k(py1—1)p,, neN,

N
ke{l,2,...,m}, a,#0 npu 1<m<N u nonunom Py(t)= D auYm(t), 20e

m=1

Am(t) — Pyuxyuu cucmemot Y{p,}. Tozoa, ecnu supp, = p < oo, mo mepa Jlebeza
neN
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E.A. BmacoBa

mes{t: te[0,1], Py(t)=0}<1——. (4)

p
<« Ilyctp cHavama N = p;. CormacHo (3), umeeM () =X§fr ), m=m,+
+1(pps1—1)+s, u

P
Py ()= X o (1) = ar +aryx D () +asy D () +...+ap x 270 (@)

m=1
Otmetn™, 4TO (YHKINMA P, (f) mOCTOAHHA Ha KKIOM CIIeAyIolleM MHTepBaje
(j/p G+D/p)s j=0,1,..,p—1 Jna te(0,1/p) umeem Py (t)=ay+ a, +
+as+...+a,. Ecm te(j/p, (j+1)/p), e j=1,..., p—1, 10 P, (t)=
=a, +a, exp(2ji/ py)+as exp(4mji/ py)+...+a, exp2(pr —Dmji/ py).
[Tpenmnono>xum, 4TO CHOpPaBeNIMBO HEPABEHCTBO, MPOTUBOIOIOXHOE (4), KpoMe
TOTO,

mes{t:te[0,1], P, (t)=0}> 1—i21—l.
2 p

Torma xoapduumenTsl a,, m=1,...,p;, HODKHBI ObITb pElIEHUAMYU OJHOPOHOI

CUCTEeMBI JIMHEIHBIX a/IreOpandecKx ypaBHeHMI

at+ay+...+ap =0;

2T 47 2(py —Dmi
a; +a; exp—+az exp—+...+a, exp———=0;
1 2! J2!
(5)
2(py =i 4(p, —1)mi 2(py —1)? i
a;+a expL+a3 expLﬁ.ﬁapl exp& =0.
b b h
OmnpenenurerneM cucreMsl (5) sIB/sieTCs OIpenenuTens Bangepmonza
1 2 n-1
1 x 2 .. <7
A=)l x x2 o7 =E I (a—x)),
1<j<k<n
1 x, x2 K
p no T

2(k —1)mi
4! ’

u cucrema (5) nmeer TONbKO HynmeBoe peuteHne d; =0 mpu k=1,2, ..., p;. OgHako

The Xj =exp k=1,2,...,pi. Tlockonbky x; —x; #0 npu k # j, To A#0,

0 yc1oBMIO KOadduimeHTsl nomiHoMa Py (f) ormmyHbl oT HynA. CiiefoBaTelbHO,
st N = p; CIpaBefInBO HEPABEHCTBO

6 ISSN 1812-3368. Bectaux MI'TY um. H.9. baymana. Cep. EcrectBennbie Hayku. 2017. Ne 3



HyHI/I IIOJIMHOMOB I10 CUCTEME TUIIA Xaapa

mes{t: te(0,1], Py (t)=0}s1—pi. (6)

Taxum o06pasom, cIipaBefINBO U HEPABEHCTBO (4).
OtMeryM, YTO TONyYeHHas OleHKa (6) sAB/IseTcss TOYHON. [IpeAmonoxmm, 4To

p-1
P, (t)=0 mna te |J (j/pi,» (j+1)/p1). Torna npu y=exp(2mi/ p;) BepHDBI paBeH-
j=1
CTBa
at+ay+..+a,yP =0
(=1 —q.
a1+a2y2+...+ap1y2 =0;
(7)
_ 2
a +ay? . +a, y P =0,
Mns a; =a, =...=a, ) =1 Bce paBeHCTBA CUCTEMDI (7) BBITIOMHAIOTCS, HOCKOTIBKY

_ ykpl -1 _exp (2kpymi/ py)—1 _exp (2kmi)—1

1+ yk 4. 4 yk=D . = , =
yk -1 exp(2kmi/ p1)—1  exp(2kmi/ py)—1

st mo6bIx 3HaveHuit k=1,2, ..., p; —1.
HYCTI) N = pl + (pz —1)p1 = P1P2- Torua

p1—1 pi—1px—1
Py =an()+ Yagxn O+ Y Y alxfy o).
s=1 r=0 s=1
s te (0,1/ p1) meem
(p2—-1)
Py()=ay+ay+...+ap +ap X\ O+t appixiy @)

Ipu stom st t€ (0,1/(p1p2)) CIpaBeyIMBO PABEHCTBO

Py(t)=ay+ay +...4+ap +apa+ P +...+ap1+p2_1«/p1.

Ins Bcex TOYEK te (k/(plpz), (k+1)/(p1p2)), k=1,2,...,p, —1, nomy4aem pa-
BEHCTBO
2kni 2k(p, —1)mi

+...+ap1+p2_1 pl EXp
2 2

Py(t)=ai+a, +...4+a, +ay 1/ p1 €Xp

p
Ecnu 0603Ha4uTh by = X A, by =+/Prap+1s-..s bpy =/ P1ap4p—1, TO C yaeTOM

m=1
M3/I0KEHHOT'O BbIIIE ITIO/Ty9aeM

mes{t:te (0,1/py), Py(t) =O}SP2—_1.
Pip2

OTMCTI/IM, 4TO IOJTy4Y€HHaA OLl€HKa AB/IAECTCA TOYHOIL.
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Iis rouek te (1/ py,2/ p1) umeem

2mi 4mi 2 pr — Dt
Pv(t)=a,+a, exp_l.|.a3 eXP_l+-..+ap1 exp L~ (p—-1) l
2! J4l 2

-1
tapap X O+ A G if 7 0).
Ipu stom st Touek t€ (1/ py, 1/ py+1/(p1ps)) CpaBemBo PaBeHCTBO

2(k -
Py(t) = Za eXp———— X p aP1+P2\/_+ ~tap+a(py- 1)\/_

k=1 1

IIna Touex te(l/p1+k/(p1p2), 1/p1+(k+1)/(p1p2)),k=1,2,...,p2—1, HOMTy-

JaeM paBeHCTBO

L 2(k —1)mi 2kmi 2k(p, —1)mi
Py()= Y exp¥+apl+p2 prexXp——-...+ap 2(p 1)\ D1 eXP_(Pz ) )
= h P P2

Takum 06pasom, B 3TOM cIydae IPUXOAUM K HEPABEHCTBY

mesit: te (1 pr, 2/ py), Pu(t) =0y < 2271 )
p1p2
Ecmnt apip, =...= apia(pp-1) =1, TO s k=1,..., p =1, umeem
2k(p, —1)mi
Apr+p2 +2(p2-DV P1 exppz—:
2
exp lejm (exp 2k(p, —D)mi lj | exp 2K
_ 2 P2 _ P _
=Vn 2kmi P ki Vb
exp -1 exp -1
P2 P2
Ecmu a Z\/E/Z, ay =03 =...=0p =— J4l /2, TO

p1 Z(k_l) . \/_ Pl expm(expz(pl_l)m lj
2.ai exp T_Nh )41 41 :\/E .

k = ,
k=1 2 2 Z(exp i —lj
Jul

IIpy BHIOpAaHHBIX 3HAYEHMAX KOIPDUIMEHTOB ai,...olp M Gpiipys-e-s Ap42(py-1)

uMmeeM Py (t)=0 s

Pz—l( 1 k1 k+1j
te J|—+ , —+ :
k=1\P1 PP P PP

CrnemoBarenbHO, olieHKa (8) AB/IseTCS TOYHOIL.
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HyHI/I IIOJIMHOMOB I10 CUCTEME TUIIA Xaapa

s rouek te (I/ py, (I+1)/ p1), 1=1,..., p1—1, umeem

2Imi 4lmi
Py(t)=a; +a; exp——+asz exp—+...+a, exp
h 41 4l
+ap (- Xy () ..+ apwﬂﬂ)(m—l)%ifrl) ().
Kpowme toro, mpu te (I/ py+r/ pips, L/ pp+(r+1)/ pip2), r=0,1,...
y4aeM

—1Imi Pl 25rm

+\/7 Z Apy+l(pr-1)+s €XP

n
Py(t)= > ax exp

k=1 1

VuureiBas usnoxxeHHoe soimte, g [=0,1,..., p1—1 umeem

mest:te (1 pr, A+1)/ pr), Py(t)=0y <2271,
pp

2(pr —Dimi N

» P2

—1, no-

IIpNYeM OLI€HKa TOYHaA. CHeHOBaTeHbHO, 1A N = P1p> CipaBeqIBO HEPABEHCTBO

mes{t: te (0,1), Py(t) =0} <221
2

MCHO)’Ib?)YH IIpMBENEHHDIC BBIIIE PE3YyabTaTbl, HETPYAHO YCTAaHOBUTb OKOHYA-

TEIbHOCTDb nonyquHoﬁ OLICHKIN.

[Ipennonoxnm, 9t0 N =y, +(Pugr1 —1) Pugko, THE ko€ {1,2,...,mpyy1}, 19 22,

ny€ N. Tormga
My L +(Png+1~1) Pg ko . 5
Py(t)= > amtm(t)+ > Ao (t) = PP (8)+ PP ().
m=1 m= iy, +1

Tockonbky PP (t) =0 npu te (ko / My,—1,1) =8, BepHO paBeHCTBO

mes{t:ted, Py(t)=0}=mes{t: te & P{(t)=0}.

MHTepBaH o paciagaeTca Ha 1e1o€ 41Cjio MHTEPBAIOB (T’lo - 1)-FO paHra

r r+1
Ano—lr = > > kO ST’S”nno—l_L
Myy-1 mnofl

Takum 06pa30M, IIpUXOANM K HEPAaBEHCTBY
m”O 1—-1

mes{t:te b, P}V”(t)zo}sp”" |An0 1r|—pn0 13].
p p

no r=ko no

[Iycts 6; =(0, ko /myy—1). DTOT MHTepBalI paclafaeTcs Ha VHTEPBAIBI 19-TO

paHra:
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+1
A,W:(L, r—j 0<7< poko —1.
My My,

Ha KaxjoM TakoM unTepBate GyHkius P () mocrosmuma, mockombky P (t)
ecTb cymma QyHKIMit cucrembl X{p,}, paHT KOTOPBIX He PeBbIAET 1y — 1.
®ynakuna Py (t) Ha KaXIOM MHTEpBaIe

(r/my, +q/ M1, v/ my, +(q+1)/my €Ay, q=0,1,..., pryr1 —1,

IIpMHUMAET CICAYIOLI€ 3Ha9CH !

Prg+1~-1 :
bo+ Y b exp{zqsm }

s=1 png +1

OtmeruM, 4to b, 20, s=1,2, ..., pyyr1 —1, Tak Kak by =My, ayis-1 I HEKO-
TOPOTO HOMepa 1, It KOTOPOTO My, < M < My +(Pyy+1 —1) Puyko-

CnepoBarenbHo, mpu ycrnosun 0 <r < p, ko —1 uMeeM HepaBeHCTBO

o+1 — 1
mesft: t€ Ay, Py(t) =0} < PR A, .

Pno+l
Torpa nomy4aem
ko—1
—1Pm -1
mesft: te dy, Py(t) =0} < 2025 (A |2 Pot Thi5 )
no+1 r=0 Pn0+1

Taxkum o6pasom,

mes{t:te[0,1], Py(t) =0} =mes{t: te d;, Py(t)=0}+mes{t:ted, Py(t)=0}<

=1
Sp(’+—l|51|+mes{t: ted, PP(t)=0}<

pno +1

Pros1 —1 Do —1 -1 -1
< P =2 is e oo < P2 15+ [8]) = 2.
Pno+1 pno P p

[Tory4eHHast OlLleHKA SAB/IAETCSA TOYHOI. [|elICTBUTE/IBPHO, IPEeAIIONOKAM CYyIle-
CTBYeT TaKOoe HeOoTpMLaTe/IbHOe YMcIo A, 4To A moObiX N = my, + (P —1) puk,

neN, ke{l,2,...,m,}, a, #0 npu 1<m< N, BepHO HepaBEHCTBO

mesit:te[0,1], Py(t)=0}<A <L
p

n
e Py(t)= X am)m(t). Iockombky p>1/(1—-A) u p=supp,, TO Haimercs
m=1 neN

TaKoe HATypaJbHOE YUCIO 1y, 1A KOTOPOTO CIIPAaBEIIMBO HEPABEHCTBO
1/(1=A)< pny < p. Ilyctp N =my,,, TOTHA
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HyHI/I IIOJIMHOMOB I10 CUCTEME TUIIA Xaapa

no—1 muy—1 ppy1—1

P, O =ai®)+ Y ¥ X ai xi )=

n=0 r=0 s=1

no—2 muy—1 py+1—1 Mpy—1—1 ppy—1

—an@+ X X L@l T X e, 1,0

n=0 r=0 s=1
ITpumem aly) = npn mobex n=0,1,..,m—-2, r=0,1,...,m,—1, s=

=1,2,..,, ppa —1. Ilpu atom, yunursiBas (3), umeem

Pn+1—-1
E.(t)= Y %% =
s=1
Pn+1-1
> my, exp(2misjus (t)/ pps1) wpum  te (r/my, (r+1)/m,)\Q;
s=1
0 npu te[rimg,, (r+1)/m,].

Ecmu te(r/my,, (r+1)/m,)\Q wu j,,(t)=0, O Fn,(t)z(pnﬂ—l)\/HTH. Ecnn
te(r/my,, (r+1)/m,)\Q n j,.(t)#0, T0

xp 2 (1) (exp 21 Prar =1) jnen (1) ‘lj

e
E, (t)= N My, Pri1 - Pri =—\m,.
2741 (F)
exp——m———1
pn+l

J71 nelicTBUTEIBHOTO YMC/IA U M HOMepa 1=0,1, ...sMyy—1 —1, BbIpaXkeHUe

no—2 my—1

w O+ Y Y Eut)=Giw)
n=0 r=0

IPUHMMAET OfTHO U TO YK€ 3HaYeHue IS TI6oro t € (l/ Mpg—1, (1+1)/ My ) Ecmn

Gmin = min Gl(l)’

1=0,1, ..A,mnO_l—l

10 G(1)+|Gun |+1>0  pnas moboro [=0,1,..., m, 1 —1. Ecim npunats

1y =| Gin | +2, To monyuum Gj(uy) >0 mwrs mo6oro [=0,1,..., m,,_; —1.

[Iyctp Tenepnr a; = uy, a£521,=G1(u0)/,/mn0_1 npu [=0,1,...,m,_ —1. Torga

Pno—l( Ik k+1J
oA te U + > + nMeeM

k=1 m?’lo— 1 mno mno -1 mno
Pny— G
By (6)=Gilu)+ 3 a9, (=Gl zl };(Zo)l X (0)=

Pnp—1 fd
=Gz(uo)(1+ > exp—zms]”"(t)J=0.

s=1 no
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-1
Takum obpasom, mes{t: te[0,1], B, (t)=0}= P =2 > A, 4TO IPOTUBOPEYNT TIpef-
no
IIOI0KEHMI0. P>
B xopne mokasaTenbcTBa TeOpeMBbl 2 ObIINM YCTAHOBJIEHBI CIEAYIOLINE IBa YTBEp-
KIEHUA.
Teopema 3. Ilycmv N =m, +k(p,s1—1)p,, n=2, neN, ke{l,2,...,m,,},

N
a, 20 npu 1<m< N u nonurom Py(t)= D an)m(t). Tozda na kaxdom unmepearne
m=1

Ay-1r (n - 1)-20 panea ¢ ycnosuem k <r <m,_; —1 Pyukyus Py (t) moxem obpamumocs
An—lr

dom unmepsane A,, n-eo paxea ¢ ycnosuem 0<r < p,k—1 dynxuyus Py (t) moxem 06-

6 HY/Ib HA MHOMcecmee Mepbl, He bonvuieds, wem (1—1/ p,) . B mo xce epemsa na kaxc-

PAMUMbCA 8 HY/lb HA MHOMEecmBe Mepbl, He 6onvuet, wem (1—1/ pn+1)|An,
Teopema 4. IIycmv N =m, +k(py—1)p,, neN, ke{l,2,...m,1}, a, #0

N
npu 1<m <N unonunom Py(t)= D anYm(t). Tozda

m=1

1
max{p,, pun}
Cnencrsue 1. [Tycmv N =my, +k(pp—1)pn, ne N, ke{l,2,....,m1}, a, 20

mes{t:te[0,1], Py(t)=0}<1—

N
npu 1<m <N u nonunom Py(t)= D awYm(t). Tozoa, ecnu {p,} — Heybvisarouas
m=1
n0Cne008amMenvHOCMb UeNbiX YUCETI C YCTI08UEM Dy =2, MO
1
mes{t:te[0,1], Py(t)=0}<1- .
pn+1

TeopeMa 5. Ecniu 0715 cucmembt X{pn} 8bINONIHEHO yCnosuUe sup Pn =00, MO o7
neN

N
71106020 uwucna €>0 Hatidemcs maxoil nonunom Py(t)= D anYm(t) ¢ xoapdpuyuen-
m=1

mamu a,, #0 npu 1<m<N, umo

mes {t:t€[0,1], Py(t)=0}>1—¢.

<« [ToCKOTBKY sup p, = °°, TO /A M060ro uncna €>0 CyliecTByeT Takoil HoMep
neN

ne N, 4gro 1/ p, <¢e. Torma 1-1/p, >1—¢. B xone mokasarenbcTBa TeOpeMbl 2 OBLIO

N
MIOKa3aHO KaK IIOCTPOUTh MOMUHOM Py(t)= D a,Ym(t) c Homepom N =m, u K0ad-
m=1

bunyenramu a,, #0 npu 1 <m < N, /11 KOTOPOTO

mes{t: te[0,1], Py(t)=0}=1——. »

n
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3akmiouenne. ITomyyeHa ToyHas oneHKa Mepbl Jlebera MHOXKeCTBa HYyJIeil MOMMN-

N

Homa Py(t)= D anYm(t), thme Yn.(t) — bynkumu 06061menHol cucrempl Xaapa
m=1

x{pn}, mpuaem N =m, +k(pps1 —1)p,, ne N, ke{l,2,...,m,}, a pua koadpduiu-

€HTOB CIIPaBeNIMBO YCIOBME d, #0 mpu 1<m < N. OueHka HalijleHa A CIydas

supp, = p <o, oHa 06061IaeT pe3ynbTaT, nomydeHHsolit I1.JI. Y1bAHOBBIM 1A cucre-
neN

MBI Xaapa (cM. TeopeMy 2). VccmeoBaH Takxke CIydait sup p, =< (cM. Teopemy 5).
neN
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POLINOMIAL ZEROS ACCORDING TO THE HAAR-TYPE SYSTEM

E.A. Vlasova elena.a.vlasova@yandex.ru

Bauman Moscow State Technical University, Moscow, Russian Federation

Abstract Keywords

We obtained an accurate estimate for the Lebesgue measure of ~ Generalized Haar system, polyno-
the polynomial zeros set of arbitrarily large order with non- mial, Lebesgue measure, zeros set
zero coefficients according to the generalized Haar system for

the case of a bounded sequence of parameters defining a given

system. Similar problems were investigated for the case of an

unbounded sequence of parameters of the generalized Haar

system. In the latter case it is shown that there is always a

polynomial, whose Lebesgue measure of the polynomial zeros

set has an arbitrarily small difference from one
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