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B nocneonue 20 nem dvL1u Hatioensl c6:3u MedncOy Mempuieckol meopueti OuopaHmosvix
npubaUICEHULL C pacnpedesieHuem 0elCmMEUMeNbHbIX AneeOPaudeckux U Yenvlx aieeopauyeckux
yucen Ha KOPOMKUX unmepaanax oeticmsumenvuou npsamoi. B.B. Bepecuesuuem, M. Xakcu,
C. Benanu, J]. Juxkkuncom ObLIU yCMAaH0BNeHbl OYEHKU C8EPXY U CHU3Y 0I5l KOIUYeCmea mo4ex
€ PAYUOHATLHLIMU KOOPOUHAMAMU 80IU3YU 2NAOKUX KPUGBIX U nogepxHocmel. bviiu natidenst
CBA3U MeHcOy Mempuieckol meopueti OUOpaHmo8vix NpubIUNICeHUll ¢ pacnpeoenenuem oeli-
CMBUMENbHBIX ANeeOPAUYecKux U Yenvlx aneedpauyeckux 4ucen Ha KOpomKux uHmepeanax
OelicmeumenbHOU NPSAMOLL.

Paccmompeno pacnpeoenenue nynei HeKOMOpO20 KIACCd HEGbIPONCOCHHbIX KPUBBIX.
Tonyuenvt mounvie oyenxu ceepxy no eblcome O Koaudecmea Hyieu smux gyuxyuii. [ns
n =2 HaoeHa OYyeHKAa CHU3y Osl KOIU4ecmea Hyneu.

KuroueBbie ci1oBa: KOpeHb MHOTOUIICHA, areOpanyecKie Yiciia, BpOHCKHaH POU3BOIHBIX,
crcreMa 110(aHTOBBIX HEPABEHCTB, ANO(AHTOBBI MPUOIMKEHUSL.

ITycts
P(x)=ax" +a, X" +..+ax+a, (1)
MOJIMHOM C LesibiMu K03 dunuenTamu crenenu deg P = n u Bbicotsl H (P) = max|a j‘ . Brenem
Kimace momuHoMoB P(x) npu HaTypasbHOM yncie Q=1 0<j<n
P,(0)={PeZ[x]:degP=n, H(P)< O} . ()

Yepes #4 0603Ha9MM KOIHIECTBO HIEMEHTOB KOHEYHOTO MHOKecTBa A, 4B — Mepa
JleGera namepuMoro MHOXKeCTBa B, auepes ¢, =c¢,(n), ¢, = ¢, (n),... — BEIMIHHBI, 3aBUCSIIUC
OT 17, HO He 3aBucsmme or H u Q.

Anrebpanyeckne 9uciia — 3T0 KOPHU MHOTOUJIEHOB ¢ IeNbIMU KodddunnenTamu. Eciaun
ans o € R wmm o € C cymectsyer nomuaom P(x), ayisi kotoporo P(a) =0, 10 o —anredpa-
ngeckoe yucio. IlonuHoM £ (x) HAMMEHBIIMH CTENICHH 7, C YCIOBUEM HO,ZZ( a,,a,,...,4a, ) =1
HA3bIBACTCSI MUHUMAJIbHBIM MHOTOUWICHOM aJIreOpandeckoro yucia 7, a 4ucia n u H(P)
Ha3bIBAIOTCSl COOTBETCTBEHHO CTEMEHBIO M BBICOTON anrebpandeckoro uncna o . BEcm a, = 1,
TO KOPHHU TAKHX IMOJJMHOMOB HA3bIBAIOTCA LCIBIMU aJ'IFe6paI/I'-IeCKI/IMI/I qyucCJIaMH.

© Mopo3zosa . M., 2019
© Kememr O. H., 2019
© Caxosuu H. B., 2019


http://www.bsatu.by/
http://www.bsatu.by/

24 BECHIK MAY ima A. A. KYJISAILIOBA Ne 1 (53) @ 2019 o

n+l

U3 (2) cnenyer, uto #P,(Q)=(20+1)"" . Hecnoxno mokasarh, 4To KOJIHYECTBO Jeii-
CTBUTENBbHBIX KOpHEH noauHoMoB u3 P, (Q) He MeHee 0 i

O6osnaunm [ =[a,b]c R untepsan mepel ul =c,07, 0<y<l1.B[l;2] nokasaHo,
YTO CYIIECTBYIOT HHTECPBAJIBI JIJTHHEI czQ" , B KOTOPBIX HET aJITeOpanyeCKuX Ynucesl & CTCIEeHH
dega =n v BbICOTH H () <O Hu py Kakux n . B [1] mokazano, 410 MOKHO B34Th ¢, > 0 Tak,
aro B wHTEpBaNe 4] =c,07 , y <1 Gyner ne menee ¢,0"" 11 xopueit mommHOMOB 13 P,(Q) .

Iycte wa I 3amanel (n+1) pas mempepwiBHO-TH(PepeHIUPYEMbIE QYHKIMY
S1(0), f,(x),..., f,(x) Takue, uTo BpoHCKHMAH W (x) MX TIPOU3BOIHBIX

A A . i)

MEEACEN GRS

A7) A7) 7

IUIsL TIOYTH BceX x (B cMmbiciie Mepsl Jlebera) otnuueH oT Hyms Ha [. Takue QyHKIUU
S1(x), f5(x),..., f,(x) Oymem Ha3bIBATH HEBBIPOXKICHHBIMU Ha I.

CoctaBuM (HYHKIHIO
F(x)=a,f(x)+..+af(x)+a,_

Beenem obo3naduenus: n=degF,(x), H=H(F,)= max‘ab/. ,0<j<nm.

Oyukuuu F,(x) obnanaroT MHOTMMH CBOMCTBAMHM MOJMHOMOB. Hanpumep, konniecTBo
Hynel F,(x) Ha [ He IPEBOCXOIUT Cs/l .

B paborax [3; 4; 5] orHocuTenbHO GyHKIUH F,(X) YCTaHOBIECHO CIICAYIOIICE.

O6o3HaunM 4epe3 ¥ (1) MOIoKUTEIbHYI0 MOHOTOHHO YOBIBAIOLIYIO (DYHKIIMIO apryMEHTa
t>0,adepe3 I, () MHOKECTBO X € [, /Il KOTOPBIX HEPABEHCTBO

F,(x)| <H "'y (H) 3)
uMeeT OECKOHEYHOE YHCIIO perieHuil B QyHKkuusax F,(x).
Torna 0
0, ecu Z v(H)<om,
13, ()= - : )
ulecnu z w(H)=w
H=1

Ecmm F,(x) — momuHOM, TO TIEpBOE paBEHCTBO B (4) 66110 10Ka3zaHo B.W. bepaukom B [6],
a Bropoe paBeHcTBO B.B. Bepecnesuuem B [3].

Ipu w(H)=H",v>1 nepBoe yrBepxacHue B (4) mpeacTaBisieT co00i U3BECTHYIO
runote3y K. Maxepa [7] u 6but0 nokazano B.I. Cripunmxykom [8; 9].

B cirygae HeBBIPOXKICHHBIX (D)YHKIUH NpU 7 =2 aHAJIOTHYHOE YTBEPKICHHUE ITOITYIHIT
B. HImunar [10], a npu n =3 B.B. bepecuesnu u B.1. bepuauxk [4].

M. Kueitnook n I. Maprymnuc B [11] permm npotnemy B.I. Cnpunmxyka [9], nokasas, 4to

H(H™) =0 npu v>1 s IPOU3BOIBLHOTO 7 IPH HEBBIPOXKIEHHBIX QyHKUMHA f(x), 1< j<n.

B paborax [5] u [12] mepBoe 1 BTopoe paBeHCTBa (4) ObLTH T0Ka3aHbI IS IIPOU3BOJIEHON
¢byHKIMN W(1).

B pabore [13] ansa cinydgas n=2 nokazaHa Teopema O CYIIECTBOBaHUU &, MPH KOTO-
pom uBy>dul, 0<d<1.3JTa TeopeMa 1ose3Ha Mpu MOJyYeHNH OLIEHOK KOJIMYeCcTBa Hyleil
¢dhyHKIUR F,(x).

B pabore [14] 3a1a4a 0 KOJTHMUYECTBE MEIBIX TOUYEK B 00IACTH 0000IICHA HA TOYKH C pa-
IIUOHAITBEHBIMA KOOPAWHATAMH.
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B pabore [15] momy4eHb! HOBBIE Pe3yNIBTaThl O PAaCNPEACICHUH alreOpandeckux TOYeK.
[peanoxen MeToj, MO3BOJISAIOIINI MONTyYaTh OLIEHKU CBEPXY M CHU3Y JJIs KOJIMYECTBA all-
rebpanyecKux Touek B Kybax manoi Mepsl Jlebera B npocTpaHcTBax 11000H pa3sMEPHOCTH.

PaccMoTpuM HeBeIpOKAeHHBIE QyHKUMK [ = (fi(X), f,(X),..., f, (X)) n q1s nenounc-
JieHHOro BekTopa d = (g, ,...,@,) cOCTaBUM (PyHKLIUIO

F(x)=a,f,(x)+a,, f()+..+af(x)+a,.

Baenem 3ameny nepemenHoit: f,(x) =1, f;(t) = f;( £7'(1)), 2 < j < n nnepeiinem k HaGopy
HEBBIPOKICHHBIX (QyHKUUH apryMenTa 1, f;(t), €2<j<n.

JHanee, 4ToObI HE MEHSITH 0003HAYCHUH, OyJIeM CUMTATh, YTO HAa MHTEpBaJie / 33 JaH HA0OP
HEBBIPOKICHHBIX QYHKIMH X, f,(X),..., f,(X) u

F,(x)=a,f,xX)+a,_ [, (x)+..+ax+aq, &)
max(‘fi(x)

, [=max/.
1<i<n

, X) <,

O6o3Haunm /; = max|f;(x)
xeJ
Beenewm kiace GyHKuit mpu HaTypagbHOM Q-
Ly(Q./) = {F,(x): H(F,) < 0}.

B HacTosiieit pabote goka3aHbl CISIYIONIUE TBE TCOPEMBI.
Teopema 1. Ha moGom unTepBane I,ul=Q7,0< ;<] KOIUYECTBO Hyled (QyHKIMH
F,(x) e L5(0, f) ue mpeBocxomut csnl2" Q" ul .

Jloxazamenvcmeo.
Pasnoxum dynkuun F;(x) na matepsane [ B psan Tednopa B Hyne @;; Qynkmmn F(x),
JexalemM B /.

Fj(x):F(alj)+F'(alj)(x—alj)+%F”(g,-j)(x—aU)2,r}le gje(xay;).

Tak kak F(e;;)=0, ‘x - alj‘ Sul=Q7, F"(gj)‘ <cnQ,
JIOCTAaTOYHO OoNbIIoM O MMeeM IS BceX X € [ OICHKY

F'(y)(x=ay)|<nlQ"™ | 10 nipu

|7y (0| < 2niQ" . (6)

BBesieM BEKTOp b = (a,,...,a;) , cocTosHit U3 Ko3dbdunneHtos byHkuu F;(x), u MHO-
KECTBO (yHKIMH F;(X) ¢ OTHUM H TeM ke BEKTopoM b 06o3HaunM F(b). [Ipn 1ocTaToqso
6omb1110M Q) BEpHO HEPABEHCTBO -

#F(b)=(20+1)" <2 Q"

Sanymepyem Qysxmn F;(x),j =0,1,...2cn12"? Q" ul | wymi KOTOPBIX Jeskar Ha HHTepBae /.
O6pasyeM HOBbIe QyHKIMH R;(x)=F;(x) - Fy(x) =d;, KOTOpbIE SBIAIOTCS Pa3IMYHBIMH Le-
JpIMH ynciaamu. Torga max‘d j‘ >2nlQ"™ , uto npotusopeuur (6). IlonyuyeHHOE NPOTUBOPEUHE
JIOKa3bIBaeT TeopeMy 1. !

Teopema 2. CymiecTsyer ¢y >0, uto Ha m00oM uHTepBane /, amuusl Q7,0<y <— He
MEHEE ¢y 23 50_1Q3,ul Hynen GyHKIui F;(x) € Ly (QaJ?) . ?

Jloka3zarenscTBO TeopeMbl 2 Oa3upyeTrcsi Ha TeopeMe 3, JoKa3aHHOH B padote [13].

Teopema 3. [Ipu 1ocTaTOYHO MasioM & CIIPABEUINBO HEPABEHCTBO

uM,(1,0) < % ul » (7

e uepe3 M,(1,Q) 0003HaYEHO MHOXKECTBO X € / , ISl KOTOPBIX CUCTEMa HEPABCHCTB
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{@m<92
|F3(x)] < 6,0,

UMEET pelIeHUe XOTS OBl s omHOU GYHKIUH F,(x) € L (0) .
Jlokazamenbcmeo TEOPEMBI 2.
Beenem MHOXecTBO B, =1\M,(I,0). 13 (7) cnenyer, uto
uB = % wul - (®)
[Iycts x, € B,. C MOMOIIBIO MIPHUHITHIIA SIIUKOB JIUpUXJIe TOKAa3hIBACTCS, YTO CYIIIECTBYET
¢byukius F,(x) € L,(Q) Takas, 4to
|5 () <07 ©9)
Ecm xe B =1\M,(1,0), 10
B (x)]|>6,0 . (10)
U3 cucremst (9) u (10) caexyert, 4To B OKPECTHOCTH TOUKH X, (YHKOUSA F,(x) uMeer
JIEUCTBUTENbHBIA KOPEHb @ U

b -a |<c65'07 (11)
Hepagenctso (11) onpenensier uatepsan /| ¢ LEHTPOM B TOYKE X; MEPHI
uT; =20,8,'07. (12)

BosbmeMm Touky X, € B, cI\M,(I,0)\1} u aHaNOTH4HBIM 00pa30M HaiieM IPYyryio
byuxuuio £, (x) € L, (Q) , y KOTOpO# IeiicTBUTENbHbIN KOPEHb ¢, YIOBIETBOPAET HEPABEHCTBY

‘xz —a2‘<0850’1Q73. 13)
Takyto mporenypy MOXXHO TPOJOIDKATh B IIOCTPOUTH ¢ Hynel GyHkuuit F,(x) < L, (Q)

13 3
JI0 TeX MOP, MOKA BBITIONHAETCS HEPABEHCTBO 1230, 107 < 7 Ml , OTKyZa ClIelyeT, 4TO KOJIHU-
4ECTBO HyJICH HE MEHee

c2°8,' 0l . (14)
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Morozova I., Kemesh O., Sakovich N. DISTRIBUTION OF ZEROS OF NONDEGENERATE
FUNCTIONS ON SHORT CUTTINGS.

During the last 20 years there have been found the connections between the metric theory of
Diophantine approximations and the distribution of real algebraic and integer algebraic numbers
on the short cuttings of the real straight line. V.V. Beresnevich, M. Huxley, S. Velani, D. Dickens have
determined estimates from above and below for the number of points with rational coordinates near
smooth curves and surfaces. The connections between the metric theory of Diophantine approximations
and the distribution of real algebraic and integer algebraic numbers on the short cuttings of the real
straight line have been found.

The distribution of zeros of some class of nondegenerate curves has been considered.

Accurate estimates from above for the number of zeros of these functions have been obtained.

For n =2 the estimate from below has been obtained.

Keywords: root of polynomial, algebraic number, Wronskian derivative, set of Diophantine in-
equalities, Diophantine approximations.





