YEBBIIEBCKNIT CBOPHUK
Tom 16 Beimyck 3 (2015)

VK 511.361

O COBMECTHBIX TIPUBJIN2KEHNAX
[1. JI. Usankos(r. Mocksa)

ivankovpl@mail.ru

AnHoTanusa

B pabore paccmaTpuBaioTcss 0000IIEHHBIE TUIIEpreoMeTpudeckue byHKINN
u ux npoussoausie (cM. (2) u (3)). Usydenne apudmeTnieckoii Ipupoibl 3Ha-
JeHnii Takux QYHKIUNE OOBITHO HAYWHAETCS C IIOCTPOEHUsT (PyHKIIMOHAILHON
JInHeHOM pubJinmKaoneit (opMbI, UMEIOIIEN TOCTATOIHO BHICOKUN MOPSIIOK
HyJIsl B HadaJjie KoopamHaT. Eciam mapamerpsl m3ydaeMbix GyHKIHN (B JaH-
HOM cjiydae 910 uncia (1)) panuoHaabHbL, TO IIOCTPOEHUE TAKON (DOPMbI MOK-
HO OCYIIECTBUTH C MOMOIIbI0 npuHiuia Jupuxie. Janbueiinme paccykieHust
OIIMPAIOTCsl HA UCIOJIB30BAHKUE MOCTPOECHHON (hOPMBI, a BCsl CXeMa MOJLyIhjIa
HazBaHue Meroja 3uressi, cM. [1] u [2].

Eciu mekoropsie 3 uncesn (1) upparnmonanbisl, o dyukiwn (2) u (3) He
CBOJATCA K TaK Ha3bIBaCcMbIM E—(byHKL[I/ISHVI n IMIPUMEHHUTHb METO/] SHFeﬂﬂ (B
ero KJacCHIecKoil hopme) He yJaercs, MpuyYeM CXeMa He cpabaThiBaeT B Ca-
MOM HadJaJie: HeBO3MOXKHO C IIOMOIIBIO IpuHIUIA J[upuxie moCTpoOuTh MepByIio
IpUOGJIZKAIONLY IO JINHEHHYIO (DYHKIMOHATBHYIO (hopMy (B XOJe pacCyKIeHui
[0 MeTOJIy 3Urejisi UCHOJIb3YeTCs 1eJlasi COBOKYITHOCTH TAKUX (DOPM).

Bb1j10 3aMedeH0, 9TO B HEKOTOPBIX CJIyYasiX MepBYIO MPUOIHKAIONLY IO (hop-
My MOKHO 1ocTpouTh 3bdexTuBHo (cM., Hanpumep, [3| u [4]). Vimes B cBoem
pacropsizKeHIN TaKyto (hopMy MOYKHO, paccyzKias 1o cxeMe 3urens (Wim uc-
HOJIb3ysl CleluajbHble CBOMicTBa 3(hMEKTUBHO OCTPOCHHON JIMHENHHOi (hop-
MBI), Oy IUTH TpeOyeMble Pe3yIbTaThl. DTH PE3yIbTaThl B CMbICIE OOITHOCTH
OOBIYHO 3HAYUTEIHHO YCTYIIAIOT TE€M, KOTOPBIE MOI'YT OBbIThH HMOJIYYEHBI METO-
JioM 3urejist, OJJHAKO y MeTO/a, OCHOBAHHOIO Ha IPUMeHEHUH (P(PEKTUBHBIX
KOHCTPYKIIUH, €CTh U CBOU JIOCTOMHCTBA. OJIHO U3 HUX COCTOUT B TOM, 4TO ITOT
METO/[ BO MHOT'UX CJy4dadX IPUMEHNM U TOT'Ja, KOT'Jla HEKOTOPbIE U3 IIapaMeT-
pos (1) uppanuosaibHbl. IpyruM 10CTONHCTBOM SIBJIsieTCst 6GIIBINAsT TOTHOCTh
OIIEHOK (€c/in peub MJeT, HalpuMmep, 06 OlEHKe Mep JIMHEHHONH HA3aBUCHMO-
CTH), TIOJIy9IaE€MBIX STHM METOJIOM.

Bce BbillecKa3aHHOE OTHOCUTCSI K CJIyHUal0, KOIJIa paccMaTpuBaeMbie hyHK-
nmuu He npoandepeHmpoBaHbl Mo napaMerpy. [IpuMmenenne merona 3uresist
Juist ipojudepeHInpOBaHHbIX 0 napamerpy (GyHKuil (Takux, HalpuMep,
kak dyukimu (4) u (5)) BO3MOXKHO, U OHO ObLIO (PAKTHIECKU OCYIIECTBIEHO B
psize pabor; cM. 3aMedanus K ceapmoii riase kuuru A. B. Ilumnosckoro [5].
Ho no-npexxnemy 3/1eCh TpeOyeTcs: paruoHaIbLHOCTD apaAMEeTPOB U3y IaeMbIX
dyHKIUii, a nojydaeMble KOJUIECTBEHHBIE PE3Y/IbTATHI HEJOCTATOYHO TOTHDI.
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[IpoBenennble MCCAEAOBAHNS MOKA3LIBAIOT, ITO WCIOJBL30BAHUE COBMECT-
HBIX HPUOJINKEHU BMECTO IMOCTPOEHUsI JIMHEHHO# mpub/mmKaiomeir (hbopMbr
MPAKTUIECKH BCETJIA JACT JIyUIHne pe3yapTarhl. [losTomy, xoTst mosiBieHume
(oTHOCHTENLHO HENABHO) 3(hDMEKTUBHBIX KOHCTPYKIUIT JTHHEHHBIX MTPUOJINKA-
101X hopM 111 TpoanddOepeHInPOBAHHBIX 110 TAPAMETPY TUIIEePreoOMeTpUtIe-
CcKUX (DYHKIUH U TTO3BOJIUJIO PENIUTD PsiJi OTHOCSIIUXCH CIOA 3a/1a9, OCHOBHbBIE
HOBBIE PE3YJIbTAThI ObLIN MOJIYIE€HBI HMEHHO C TIOMOIIBIO0 COBMECTHBIX TTPUOJIN-
JKEHUI, KOTOPBIE TaKKe MOI'YT OBITH ITOCTPOEHbI 3(PHEKTUBHO.

B macrosmeit pabore mnpemjaraerca HoBas d(PdeKTUBHAS KOHCTPYKIIHS
COBMECTHBIX TPUOJIMZKEHU 117151 1poinddepeHITTPOBAHHBIX 110 [TAPAMETPY I'U-
MEePreOMEeTPUIECKIX DYHKIHH B OTHOPOTHOM citytdae. OTHOCUTEIHHO BO3MOK-
HBIX [PUJIOXKEHUHN ITON KOHCTPYKITUH JIAIOTCS JIUITh KPATKNAE YKAZAHUS: MOXK-
HO MOJIyYUTH PE3y/IbTATHI O JIMHEHHOM He3aBUCUMOCTH 3HaMeHnH (PYHKITUN BU-
Ja (5) B cirydae npparmoHaIbHOCTH HEKOTOPBIX n3 wnces (1); MOKHO TakKe
YTOYHUTH HEKOTOPBIE U3 OTHOCSINMUXCS CIO/IA KOJUIECTBEHHBIX PE3YIbTATOB.

Karouesvie caosa: 000OIIEHHBIE THIIEpreOMeTpUIecKue OyHKITUN, TPPAIIAO-
HaJIbHBbIE TTapaMeTphl, 1uddepeHImpoBaHue 0 TapaMeTpy, OIeHKU JINHEHHBIX

dopm.

Bubauoepagua: 15 nazpanuii.

ON SIMULTANEOUS APPROXIMATIONS
P. L. Ivankov(Moscow)

Abstract

In this paper we consider hypergeometric functions and their derivatives
(see (2) and (3)). One begins the investigation of arithmetic nature of the
values of such functions with the construction of functional linear approximat-
ing form having sufficiently high order of zero at the origin. If the parameters of
functions under consideration (in our case these are numbers (1)) are rational
the construction of such a form can be fulfilled by means of the Dirichlet
principle. Further reasoning is based on the employment of the constructed
form and the whole scheme is called Siegel’s method, see [1] and [2]. If some
of the numbers (1) are irrational the functions (2) and (3) cannot be reduced
to the so called E-functions and it is impossible to use Siegel’s method (in its
classic form) for such functions: the scheme doesn’t work at the very beginning
of reasoning for we cannot use the Dirichlet principle for the construction of
the first approximating linear functional form (in the process of reasoning by
Siegel’s method we get several such forms). It was noticed that in some cases
the first approximating form can be constructed effectively (see for example
[3] and [4]). Having at one’s disposal such a form one can reason as in Siegel’s
method (or it is possible in some cases to use special properties of the effectively
constructed linear form) and receive required results. These results are not
so general as those received by Siegel’s method but the method based on
effectively constructed approximating form has its own advantages. One of
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them consists in the possibility of its application also in case when some of
the parameters (1) are irrational. The other advantage is the more precise
estimates (if we consider for instance the measure of linear independence)
that can be obtained by this method.

The above concerns the case when the functions under consideration are
not differentiated with respect to parameter. Application of Siegel’s method
for the differentiated with respect to parameter functions (for example such
functions as (4) and (5)) is possible also and it has been in fact fulfilled in a
series of works; see the remarks to chapter 7 of the book by A.B.Shidlovskii
[5]. But as before the parameters of the functions under consideration must
be rational and the obtained results are not sufficiently precise.

The performed investigations show that the employment of simultaneous
approximations instead of construction of linear approximating form almost
always gives better results. For that reason the main new results concerning
differentiated with respect to parameter hypergeometric functions have been
obtained exactly by means of the effective constructions of simultaneous appr-
oximations although the appearance (comparatively recently) of effective cons-
tructions of linear approximating forms for such functions did make it possible
to solve some related problems.

In this paper we propose a new effective construction of simultaneous
approximations for the differentiated with respect to parameter hypergeome-
tric functions in homogeneous case. On possible applications of this construc-
tion we give only brief instructions: one can obtain some results on linear
independence of the values of functions of the type (5) in case of irrationality
of some of the numbers (1); it is possible also to improve some of the related
quantitative results.

Keywords: generalized hypergeometric functions, differentiation with res-
pect to parameter, estimates of linear forms.

Bibliography: 15 titles.

1. BBenenue

B pabore paccmarpusatorcst 0600IIEHHbIE THIIEPreoMeTprYecKre QYHKIMN 1 1X
npousBojiable (eM. (2) u (3)). Vzydenne apudmeTntiecKoil Iprpo bl 3HAYCHUN TAKIX
dyHKINI 0OBIMHO HAYMHAETCs C IMOCTpOoeHus (DYyHKIIMOHAJILHON JIMHEWHON 1TpuO/in-
JKarorieit (hopMbl, IMEIOIIEN JOCTATOYHO BBICOKUI MOPSIOK HYJIs B HAYaJs€e KOOP/IH-
Hat. Eciin napamerpsl usyvdaembix yHKImii (B JaHHOM caydae 910 uncia (1)) parm-
OHAJILHBI, TO IIOCTPOEHIE TAKOH (DOPMBI MOXKHO OCYIIECTBUTH € TIOMOIIBIO TIPHHITATIA
Hupuxie. anbreiinme paccyK/IeHUsT OMUPAIOTCS Ha UCIOIH30BAHIE IIOCTPOCHHOMN
bopMBI, a Best cxema ToJTydnia Ha3BaHue Merojia 3uress, cM. [1] u [2].

Ecin mekoropsie u3 gaucesn (1) uppanmonanbuel, To dbynknun (2) un (3) He cBo-
JIATC K TakK Ha3blBAeMbIM F-(QyHKIMAM U IPUMEHUTH METOJ 3Uresis (B ero KJac-
cudeckoit opme) He yjaercs, HpudeM cxema He cpabaThIBaeT B CAMOM HadaJe:
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HEBO3MOYKHO C MTOMOIIBIO NpuHIuIa Jlupuxjie mocTpouTh NEPBYIO MPUOJIMKAIONLY IO
JMHERHY0 QYHKIHOHAIBHYIO GopMy (B X0Jle PACCyZKIEHUN 10 MeTOJy 3HUresis UC-
HOJIb3YeTCs 1eJiasi COBOKYMHOCTb TakuX (hopMm).

Bruto 3amMeveno, 4To B HEKOTOPBIX CJIydasX MEPBYIO MPUOIHKAIONIYIO (HOpMY
MOZKHO TOCTPOUTD 3ddektusno (cm., nanpumep, [3] u [4]). Vmes B cBoem pacto-
psizKeHnn Takyio hopMy MOXKHO, paccyzkjas 1o cxeme 3urejisi (UM UCIIONIb3Ysl Clie-
[UaJbHbIe CBOMCTBA 9(D(MEKTUBHO TOCTPOCHHO JTMHEHHO (DOPMBI), MOJYIUTH Tpe-
Oyemble Pe3yJbTAThl. ITU PE3YJbTATBI B CMbICIE OOIHOCTH OOBITHO 3HAYUTETHHO
YCTYIIAIOT T€M, KOTOPbIE MOT'YT OBITH OJIyYeHbI METOJIOM 3HIeJIsl, OJIHAKO Yy METO/Ia,
OCHOBAHHOI'O Ha HpuMeHeHnH Y(PPEKTUBHBIX KOHCTPYKIIHH, €CTh U CBOU JOCTOUH-
crBa. OJIHO M3 HUX COCTOUT B TOM, UTO TOT METOJI BO MHOTUX CJIyYasX MPUMEHUM
U TOIJIa, KOIJIa HEKOTOphle n3 mapaMerpos (1) mppannonaabubl. JIpyrum moctonH-
CTBOM sIBJIsIETCs OOJIbIIIAsi TOYHOCTD OIEHOK (eC/ii pedb UJIeT, HApUMeD, 00 OleHKe
Mep JIMHEHHON HA3aBUCUMOCTH), MOJIYIaeMbIX 3TUM METOJIOM.

Bce Bblleckazannoe OTHOCUTCH K CJIydalo, KOIja paccMaTpuBaeMbie (OYHKIIAN
ue npojauddepeHImpoBansl 1Mo napamerpy. IIlpumenenue meroma 3urests s Ipo-
b depeHIMpoBaHHbIX 110 HapaMeTpy GyHKIUH (TaKux, HAIPUMED, Kak (DYHKIHN
(4) m (5)) BO3MOXKHO, 1 OHO OBIIO (DAKTHIECKN OCYIIECTBJICHO B psifie paboT; CM.
saMedanus K cepmoii riase kauru A. B. [uggiosekoro [5]. Ho mo-npexkuemy 371ech
TpebyeTcs pPAIMOHAJIBLHOCTD MApaMeTPOB M3ydaeMblX (DYHKIIHI, a IMoJIydaeMble KO-
JITYECTBEHHbBIE PE3YJIbTATHI HEJOCTATOYHO TOYHDI.

[IpoBeennble nccie0BaHUs MOKA3BIBAIOT, YTO MCIIOJIH30BAHIE COBMECTHBIX ITPH-
OIMKEHUNT BMECTO TOCTPOEHUA JIMHEHHOM mpub/mKaioneii (hopMbl MPAKTUIECKN
BCerjia Jiaer JIydiinne pe3yabrarsl. [loaroMy, XoTs nosiBjieHne (OTHOCUTEIBHO HeJlaB-
HO) 9 PEKTUBHBIX KOHCTPYKITUiT JTMHEHHBIX TPUOTIZKAIONIX (hOpM Jist Tpoud de-
PEHIIMPOBAHHBIX TI0 ITAPAMETPy TUIIEPreOMeTPUIecKuX (DYHKIUH 1 MO3BOJIMJIO pe-
IIUTH PsJi OTHOCAIIUXCS CI0J1a 38124, OCHOBHBIE HOBbIE PE3Y/IbTAThl ObLIN IT0JIyYe€HbI
UMEHHO C IIOMOIIBIO COBMECTHBIX ITPUOJIMKEHUI, KOTOPbIe TaKXKe MOT'YT ObIThH I10-
cTpoeHbl 3(hHEKTUBHO.

B nacrosimeit pabore nipejiaraercs HoBas 3pdekTuBHasS KOHCTPYKIHST COBMECT-
HBIX MPUOJINKEHUIT JIJ1st TPoudHepeHIMPOBaHHBIX 0 MTapaMeTPy TUIepreoMeTpPuU-
YecKnX (PYHKIUH B OJHOPOJHOM ciiydae. OTHOCHTETbHO BO3MOYKHBIX ITPUIOYKEHII
9TOI KOHCTPYKIIMH JIAIOTCS JIUIIH KPATKHE YKa3aHUA: MOXKHO ITOJIyIUTDh PE3yIbTaThl
O JIMHEHHON HEe3aBUCUMOCTH 3HAUEHUN (DYHKIINI BUIa, (5) B CJIy4ae UppallnoHaIbHO-
CTU HEKOTOPBIX u3 unces (1); MOXKHO TaKzKe yTOUHUTH HEKOTOPBIE U3 OTHOCSIIUXCS
CIOJIa, KOJTMYECTBEHHBIX PE3YJIbTATOB.

2. OcHOBHOI1 pe3yJabTaT

ITIycTh
al,...,ar,ﬁl,...,ﬁm,)\1,...,)\t (1)
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— KOMIIJICKCHbIC 9HMCJla, U IIYCTDb

a(z)=(r+ar)...(r+a.), b(z)=(x+51)...(x+ Bm),
puYIeM
a(z)b(x)(x+ M) ... (x+M\)#0 mpr z=1,2,... .

Pacemorpum 06001eHHBIE THIIEPreOMeTpIIeCKe (DYHKITUH

Fio;(2) = Zw“Hb ka) 2)

117 alz)(x+ Mg
Fkoj ZZ i~ H%, (3)

r=1

rie j=1,...,u; u = m+ 1 qua byuxmwit (2) u v = m s dbysxuit (3). [Hocre
nuddepeHnmpoBatus 0 MapaMeTpy Ay HOJIYIUM (PYHKITHT

v

1
Fklkj Zzyj 1Hbzd)\lknx+)\k (4)

Fklk] ZZV] 1Hbid/\lkH<x+>\k>7 (5)

rnek=1,...,t,,=0,...,7%—1,57=1,...,u; 71,...,T; — HaTypaJbHbIE YHCJIA.

Eciu gucsa (1) panuoHaIbHbL, TO JJisi UCCIeI0BaHUsT apudMETUIecKOl Ipupo-
Jbl 3Hadennit dyukuuii (4) u (5) MOKHO npuMeHuTH Meroj 3uress, cM. [11, . 7];
B 3aMEYaHUsAX K yKa3aHHOW TJIaBe MMEIOTCHA TaKzKe CCBLIKH Ha PaboThl 3TOr0 Ha-
upasiaenns. s caydass uppanuoHaIbHBIX apaMeTPOB, a TaKzKe JJIs yTOYHEeHUsI
OIIEHOK Mep JIMHEHHOW HEe3aBHUCUMOCTH OOBITHO MPUMEHSIFOT METOJIbI, OCHOBaHHbIE
Ha 3(hPEKTUBHOM MOCTPOEHUH JIMHEHHBIX npubankaromux dpopm. Takas (HeoHO-
pojiHast) npubsmKaomas ¢popMma i GyHkiumit (4) umeer Bu

Te—1 u

R(z) )+ Z D ) Puyi(2)Fay(2), (6)

k=1 1;,=0 j=1

rae Py(z), Py, ;(2) — MHOTOWIEHDI, CTENEHH KOTOPBIX OTPAHUYEHDbI CBEPXY HEKOTO-
PBIM HaTypaabHbIM ducjioM n. [lpu s1oM mopsiyiok wHyss Jjuneitnoi dopmbr R(2)
pu z = 0 J0/2KeH OBITh OJIM30K K MAKCUMAaJbHO BO3MOXKHOMY 3HAYEHUIO, PABHOMY
n+ul(n+1); T = 1+ - -+7. [Ipumenenne 3pHeKTUBHBIX KOHCTPYKITHIT TI03BOJISAET
(mpu m3BeCTHOI moTepe OBIIHOCTH) YIIyUIIUTh Pe3yJIbTaThl, HOJIydaeMble METOIOM
Suresd. dBuble GopMyJIbl 110 KOIMDDUIIUEHTOB MHOT'OUIEHOB, BXOJIAIINX B IIPABYIO
gacTh (6), OKA3bIBAIOTCS [IPH STOM CJIMIITKOM CJIOYKHBIMU ¥ 0 9TOi IPUIMHE 3/1eCh
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He npuBoAATCs. PPEKTUBHBIE KOHCTPYKIUU, O KOTOPBIX HJET PeUb, NOSABUINCH OT-
HOCHTEILHO HeJaBHO; cM. pabotsl [6] — [8]. B pabore |9 maercs ycaoue smueiinoit
HezaBrCUMOCTH (DYHKIMI Bujia (4) HaJ TOJIeM PAIMOHAILHBIX JIpObeil, KoTopoe Uc-
HOJIL3YETCs TIPH PEIeHNH PACCMATPUBAEMbBIX 3a/ia9 B Ka4eCTBE BCIOMOIaTeIbHOTO
CpeJICTBaA.

[Ipu pacemorpenun (byHKIMI, HE COJEPIKAIIUX MPOU3BOIHBIX IO HapaMeTpy,
BBISICHIJIOCh, 9TO 060Jiee yI0OHBIM HHCTPYMEHTOM HCC/IeI0BaHust (110 CDABHEHHIO C
UCHosib30BanueM (byHKIMOHAIBHBIX npub/mkaomux ¢Gopm Buia (6) npu ycioBun
T, = -+ = Ty = 1) ABJIAIOTCS COBMECTHBIE TPUOJIMIKEHNsI, TIOCTPOCHNE KOTOPBIX
TaKKe MOXKHO IpoBecTH 3 MEeKTUBHO. AHAIOTHYIHAS CUTYAIlUs UMEEeT MECTO U JIJIsI
dbyuximit Buga (4) u (5). DddekTrBHBIE KOHCTPYKIMA COBMECTHBIX TPUOJINKEHUI
2t TpoindGepeHInPOBAHHBIX 110 TAPAMETPY IMIIEPreOMeTPUIecKuX (hOyHKITUI 1c-
MOJIb30BAJINCH JIJTsI PEIIeHIs PA3JINIHBIX 3a/1a9, AHAJOTHIHBIX YIIOMSHYTHIM BBIIIE,
B paborax [10] — [14].

Mpbl paceMoTpuM 371eCh 3(DMEKTUBHYIO KOHCTPYKIIUIO COBMECTHBIX HPHUOJIMIKe-
HUM, YIUTHIBAIOILYIO CHEIQUKY OITHOPOIHOTO ciydas, /uia GyHknuii suia (5). Ta-
Kasl KOHCTPYKIIUS He BCTPEUAeTCs B IEPEUUC/IEHHBIX BbIIIe paboTax U, 0-BHIUMOMY,
ABJIIeTCA HOBOM.

IIycTn
A = 30 2 [ e T+ 0. @
’ v=0 =1 b(i[)) d)\l =1
j=1,...,m, [ = 0,1, npugem b(0) = 0; n — HEKOTOPOE HATYPAJILHOE HUHCJIO,

Ny = [2mn/(2m — 1)].
IIyctn, nasnee,

P(z) = Zp#z“ (8)

— MHOT'OYIEH C HEOIpPeIe/IeHHbIMU KO3 pUImeHTamu,

P(2)Fy;(2) = Y prjuz" 9)

Ny
Pi(z) =) pig" (10)
n=0
IIpu sro6eix Ko dunuenTax p, MHorodaeHa (8) GyHKIusa
Pij(2)Fujr(2) = Puy(2) iy (2) (11)
UMeeT IpU BCeX JOMYCTHMBIX 3HadeHusax uuuekcos ([,I" = 0,1, 7,7/ = 1,...,m)

nopsiiok HyJisd npu 2z = (0 He menbmie Ny + 1. [lob3ysach 9TUM MOXKHO ITOCTPOUTH
coBMecTHble npubamkenns s dynknuit (7). Ilonbepem xosddbunnentsr p, Tax,
491006l B pasercTse (10) 6b110

pjy =0, v=n+1,...,N;. (12)
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C 3TOil HEIbI0 PACCMOTPUM BCIHOMOTATEILHYIO (DYHKIIIO
No—1
Qz) = H (z = A+ N3 — )2,
=0
rie Ny = [mn/(2m—1)] u N3 = [n/(2m —1)] — 1 . C nomomipio Teopun psiI0B
Hriorona (cm., manpumep, [15, c. 40 — 41|) oupenermm uncia ¥, p=0,1,..., Ny,
TaK, 9TOOBI TOXKJIECTBEHHO 110 2 BBIIOJIHAIOCH PABEHCTBO

S0, JL G +a) - Q). (13

T.x. 2Ny < Nj, TO TaKue 4YuCIa CYIIECTBYIOT, 1 UX MOYKHO 3allCaTh B BUJIE WHTE-

rpaJjioB ©
_ 1 Q) d¢
ﬁ“ﬂﬁfnﬁﬁw+m’

e [ — moJyioKuTeibHO OpUEHTUPOBAHHAS OKPYKHOCTD, OXBATBHIBAIOIIAA BCE ITOJIIO-
CBI TIO/IBIHTErPAJTBHON (DYHKIINN.

JIEMMA 1. Jlaa aobozo mrozounena B(p) cmenenu ne eviwe Ny — 1 6vinoams-
EMCA PAGEHCTNEO

;1 Ni—p

N1
d
; DB (1) L[l (A=Ns+xz)=0, 1=0,1. (14)

JIOKABATEJILCTBO. Ilycts | = 0. [HoacraBum 2 = A — N3 +o0, 0 <o < Ny — 1,
B (13). Torma Q(z) = 0, u MBI HOJTyYaeM TAKOE PABCHCTBO

N1 Ni—p Ny Ni—p
0221% H (A=N3+o0+2) :ZQS‘NBU(M) H (A= N3 +2x),
pn=0 r=1 n=0 =1

rie
g

/\—N3+N1—/,L+ZE
B =11 A—Ns+z

=1
T.x. 110601 MHOTOWIEH OT f cTeneHN He BhIme Ny — 1 MOXKeT ObITh IPEeJCTABIEH B
BHJIE JIMHEHO KOMOMHAINE MHOTO'WIEHOB By (1), To (14) mpu | = 0 cupaBeyuso.
Eciu [ = 1, to, iudpdepennupys (13) no z u nogpcrasisig z = A — N3 + o, 10y dum
DPABEHCTBO

0=>" (19“8%;(@ 1T (/\—N3+m)+z9uBg(u)% H1 ()\—N3+m)) =

pn=0 =1
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Orcioma, paccy»Kjiast Kak 1 BbIIIe, oydaeM Tpedbyemoe. Jlemma noxkazana. O
[IycTs Tenepb

Ni—p
Pu =V H b(x). (15)
rx=1
Torma npu n + 1 < v < Ny uMeeM
v ' v—p T+ A N1 Ni—p
poje = > _puv =1’ [ [ o) > 0,B(w) [ = Ns +);
pn=0 =1 n=0 r=1

N1 Ni—p Ni—p

pljyzuz;ﬁu ag—i’” H(A—Ng+x)+B(p)d%\ H(A—N;ﬁ—:x) ,

z=1

rie
Ny v+N3—Ny N3—1 1
B(p) = (v —p)™* H b(x — p) H ()\—N3+N1—M+I)H>\_x.
r=v+1 r=1 =0

BosMoKHOCTD 3aMEHUTD BEPXHUN MHICKC CyMMUpOBaHus v Ha [N; obecriednBacTcs
yeaosueM b(0) = 0. Ormernm Takzke HepaBeHCTBO ¥+ N3 — N7 > 0, KOTOpOe MoKa3bl-
BaeT, 9T0 B(j1) neficTBUTEIbHO SIBIAETC MHOTOUYICHOM. T.K. CTeleHb MHOTOUICHA
B(p) orpannuena cepxy uncjiom Ny — 1, TO 110 j0Ka3aHHOl JieMMe paBeHcTBa (12)
BBITIOTHSIOTCS.

Takum 00pa3oM, €cjiu CYUTATh, YTO YUCJIA P, OIPEIEJISIOTCA paBeHCTBOM (15),
to s dyuxnumit (11) muorowienst Pjj(z) u Ppyj/(z) UMeOT cTeleHn He BBIIE 7, &
MOPSIOK HyJId 9TuX byHKuii npu 2z = () He MenbIne, geM Ni. DTO 3aMedaHue TOKa-
3BIBAET, YTO MbI JICHCTBUTEIHLHO HOJIYIMIN COBMECTHBIE MPUOINKEHNsT (yIUTHIBAIO-
e creruduKy OJHOPOIHOIO Ciiydasi) Jijis paccMaTpuBaeMbix yukiwii. [Topsmok
uysst dynknuit (11) npu z = 0 opu 9TOM JIUITH HA KOHCTAHTY OTJIHIAETCS OT MaK-
CUMAJIBHO JTIOCTUKUMOTO. MOYKHO TMOJIy9IUTh W MAKCHUMAJBHBIN TOPSIOK HYJIs, HO
TOIJIa NPUIILIOCH OBl yAeUTh Oosibiiie BHUMaHus BbiOOpy duces Ny, No u N3. @op-
MyJIBI 17151 KOI(DUIHEHTOB pyj, MHOrOUIeHOB P (2) serko Haxopsares u3 (8),(9),(10)
u (15). Be3 Tpysa mposepsieTcsi, 9TO Jjisi HOCTPOEHHBIX MPUOJIMKEHH (IIpH orpejie-
JIEHHBIX OIPAHMYICHUAX Ha TTapaMeTp A i Ha KOPHU MHOTOWICHA b(X)) BBIIOIHSIOTCS
Bce TpeboBaHUsI, HEOOXOMMBIE JIJTsT TIOJTYI€HUST COOTBETCTBYIOIMINX apu(OMETUIeCKUX
pe3yIbTaTOB.

3. 3akJIiroueHue

[IpeytozkeHHAsT KOHCTPYKIAS MOYKET ObITH UCTIOJIb30BaHA JIJIsI PEITEHIS Pa3Ini-
HBIX 3aJlad. 3JIeCh IMPEJICTABIAIOT HHTEPEC PE3YJIbTaThl, OTHOCSIIINECS K OIeHKaM
CHU3Y MO/LyJIsl OJTHOPOJIHBIX (hOpM BHUIA

1

DD hFy(e)

=0 j=1
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or 3HadeHuil GyHKuumit Fi;(2) B HEHy/IeBOil PAIMOHAIBHO TOUKe £ B C/Iydae Hppa-
[IMOHATILHOCTH KOPHEil MHOrowIeHa b(x).

OrMmeruM Tak»Ke, YTO JO CUX IOp HE y/aeTcsd HOJYIUTb dP(MEeKTUBHBIE KOH-

CTpYKIuH Jijist PYHKIUM, mpoanddepeHnpoBaHHbIX 10 HECKOJIBKUM IapaMeTPaM.
Henocrymnasr ucciaenopanmio 3peKTUBHBIMU METOIaMI TaKxKe poanddepeHImpo-
BaHHBIE 110 TapamMeTpy (PYHKIUU, 3HATEHUsT KOTOPHIX BBIUUCIAIOTCA B HECKOJIbKUX

Pa3/JIMIHbIX TOYKaX.
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