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AHHOTAIIUA
PaboTa noceaLicHa HEKOTOPBIM 0000LWEHHUAM KNACCHYECKHX OWHOMHANIBHBIX
K02 (pPULMEHTOB.

ITens paboTer - HaliTH (QOPMYITEI, B KOTOPHIX O0OOIICHHBIE OWHOMHAIHLHBIC
KOP(PUUMECHTBl  BBIPDAKAKOTCA  YEPe3  KIACCHUECKHE, MCCNCA0BaThb  aHANOr
VPABHEHUA Ul CILyyas [IPOU3BOJLHOIO YMC/A EPEMEHHBIX.

OnHIM W3 OCHOBHBEIX HHCTPYMEHTOR HCCETOBAHNAS CBOHCTB 00OOIIICHHBIX
OMHOMHANBHBIX KOO(P(PHLHUEHTOB ABAAECTCS METOA TEOPUH MPOU3BOAALIHX
dyHKUMIA,

B pesyapraTe HecneaoBaHus W3ydeHa Mpodnema pa3pemmMocTh 3aaaqn Ko s
MHOTOMEPHOTO Pa3HOCTHOTO YPaBHEH K, PACCMOTPEHb! METO/IbI TEOPHH
NPOU3BOAAIMX (PYHKUME, [103BOIAIOLLUE HAHTH (GOPMYJLY AU IPOU3BOLALLEH
(YHKIMN pereHns, HalACHBI (JOPMYITEI, B KOTOPBIX 0000IIEHHBIE OWHOMHATBHBIE
KO3 PUUHEHTBI BbIPKAKOTCS YEPE3 KNACCHUECKHE, HCCAE0BaH MHOTOMEPHbIH
AHAJIOr OCHOBHOI'O PEKYPPEHTHOIO COOTHOLLEHUS.

KiroueBsle ¢ltoBa: peKyppEHTHBIE COOTHOIIEHHA, OHHOMUAIBHEIE KO DHITUEHTEL,
MPOU3BOAALILME (DYHKLIHH.



ANNOTATION
This research is dedicated to some generalizations of classic binominal
coefficients,

Purpose of the research 1s to find formulas where generalized binominal
coefficients are expressed through classic ones, research analogues equation for the
case of random number of variables.

One of the main research instruments of characteristics of generalized binominal
coefficients is the research method of generating functions.

In result of research solution of Cauchy problem for multivariate difference
equation was studied, methods of generating functions theory that allow to find a
formula for solution of generating function were considered, formulas where
binominal coefficients are expressed through classic ones were found, multivariate
analogue of main recurrent relation was researched.

Key words: recurrent relations, binominal coefficients, generating functions.
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BBEJIEHUE

OCHOBHOE CBOHCTBO OMHOMHAITBbHBIX KOG umenTos f(x, V) =

(x

+v)!
., 3aMiCaHHoe

B BH/IE
fy)=fx-1,y)+f(xy—-1), (D

4acTO HA3bIBAKOT OCHOBHBIM PEKYPPEHTHBIM COOTHOWIEHHUEM. C TOUKH 3pEHUS
TEOPUH PA3HOCTHBIX YPAaBHEHWI 5TO JBYMEPHOE PA3HOCTHOE YPaBHEHHE
OTHOCHTEIBHO HEW3BECTHOM (QyHKImu  f(x, V). 3T0 ypaBHEHHE TMOMHMO

OMHOMHAITBHBIX KOI(PDUIIMEHTOB WMEET W JAPYIHE pEUICHHS, KOTOphbiE Oyoem
HA3b16aMb 0000 UEHHBIMU OUHOMUATBHBIMU KO Puyuenmamu.

[lesib paGoThI COCTOUT B TOM, YTOOBI:

1) Haiitu dopmyisl, B KOTOPbIX 0000UICHHbIE OMHOMUATBHBIE KOIPPULIMEHTHI
BBIPAYKAKOTCS YEPE3 KITACCUUECKHUE,

2) uccnenoBatb aHanor ypaBHeHus (1) Ui ciiydas MPOM3BOJIBHOINO 4HCA
[EPEMEHHBIX.

B nepeoif rnmaBe wmaructepckoif padoTel paccmarpuBaeTcs 3amada Koum u
npobeMa pa3peliiMOCTH ISt MHOTOMEPHOTO Pa3HOCTHOTO YPaBHEHHUS.

Ob6oznaunm  A={a} © Z? — HekoTopoe (PMKCHPOBAHHOE KOHEYHOE MHOMKECTBO

TOYEK N-MEPHO LIETOUUCITIEHHON PELIETKH.

PaccmoTpuM  pa3HOCTHOE ypaBHEHHE (OTHOCHTEIBHO HEH3BECTHON (yHKUMU
TN T
fizi - 0

Z&EA C.‘.‘:f(‘“ ¥ a) = 0: XeE Zi: (2)

rae ¢,—Ko3pPUUHEHTHI (MOCTOSTHHBIE) YPABHEHHSI.

3apukcupyem m € A Takoe, 4ro @ =m,, j=12,..,nu obosHauum X,

MHOXKECTBO Xy = Uj.“zl{_v e0=y < mj}.

Cohopyiyupyest saoauy. Haimu pewenue ypasnenus (0.2), cosnaoaiowee na X, ¢

Gynuxyuei g:
F0) = %)% € X (3)



M3BecTHO, 4TO 3a1a4a (2)-(3) UMEET €AMHCTBEHHOE PELIEHHUE (CM., HAIpUMED, [2],

[11]).

Btopas riaea nocssuieHa npodiaeMe HaXoKAECHUs TPOU3BOAALIMX (QYHKLIHI
peweHuo 3aaa4 Ko 1jisi MHOrOMEPHOro pa3HOCTHOrO ypaBHeHus. B §2.1
npuBeAeHbI OPMYJIbI IS POU3BOAAILIMX PYHKLMI petueHus u B §2.2 j0Ka3aHo,
4TO Mpou3BoAsLIas GyHKIMS perieHus 3aaa4un KoM paunoHanbHa, eciu
paurOHaibHA IMPOU3BOAsALLAA (1.]yHKLlPIH Ha4YaJIbHbIX JAHHbIX.

[Taparpa 2.3. sBasieTcss OCHOBHBIM B padOTE U B HEM.

- HaiifeHsl (GOpMyJIbl, B KOTOPEIX 0000IIEHHbIE OMHOMUAIbHBIE KO3PPULHEHTHI
BBIPAYKAIOTCS UEPE3 KITACCHUECKHE,

- WUCCIIE[0BaH aHajor ypaBHeHus (1) Juid ciydas MPOM3BOJIBHOIO 4YHcia
MEPEMEHHBIX.

Beenem  HeoOxomumbie  0003HaueHuss W onpeaeneHus.  Chopmynupyem
CIIEAYIOLLY IO 3aa4y JIIi OCHOBHOTO PEKYPPEHTHOTO COOTHOILIEHHSI.

Haiitn pemenne f (X, V) pasHOCTHOTrO ypaBHEHHS,
ey —fte—Ly)—fley—1)=8 2=12 .. y=12,.., 4)
YIOBJIETBOPSIOLIEE CACAYIOUIMM HAYaIbHBIM YCIOBHSAM:
f(r,0) = @(x), £(0,y) = (), ¢(0) = ¥(0),x=0,1,2,...; y=0,1,2,... .  (5)

B rnasa 1 gannoii padotel mokasauo (cum. [1]), 4ro aTa 3aga4a umMeer
CIUHCTBEHHOE PELICHUE, a TAKKE MPUBEACHA (POpMYJIa B KOTOPO# pPELLICHUE
3agauu (4) - (5) BeIpayKkaeTCs Yepe3 HaYaIbHbIC JaHHbIE @ H 1. B Maructepckoi

JIUCCEPTALIUY OAHO Opy20e 00KaA3amebcmeo HT1oit GopMyJibl, OCHOBAHHOE HA
METO/IE MPOM3BOIALLUX (PYHKLIHIA.

O0603HaunM mpou3Boasie GYHKIMU pewenus f(x, V) 3amaun (4) - (5) v ee
HaYaJIbHBIX JAHHBIX CJIELY UMM 00pa3oMm.

F(z,w) = Xxz0 f(x,y)z*W?,
vz0

F(z,0) =Y .. f(2,0)2* =} .o 0(x)z* u
F(O,w) = X120 f(0,y)2¥ = 2,20 ¥ (V) 2",

Otmerum, uto F(0,0) = £(0,0) = ¢(0) = ¢(0).
4



[pensosxkenue 1. [{ns npousBoasiueii pynkuuu F(z, w) pelieHue 3aaauu (4)-(5)
cripaBeiiBa cienyrowmas gpopmyia:

(1—z)r(z,0)+(1—w)F(0o,w)}-F(0,0)
F(z,w) = ;

1-z-w

M3 npeuioxkenns 1 nonyuaem gopmyny utst 0000ILIEHHBIX OMHOMHAJTBHBIX
K03(HULHEHTOB.

Cnencrsue 1. [lns pewenus f(x, v) 3apauu (4)-(5) cnipaBeuinBa cieayrowias
(dopmyna

FGoy) = FOOZE+ B3 [ok) — plk — DITZE0 + T (k) -
—pk = D125

.1+1—'Ci

BoiGupas crniennaabHeM 00pa3om pettenus f(x, V) pa3HOCTHOTO ypaBHeHHUs (4)
MO’KHO [OJIYYUTh PA3IMUHBIE TOKAECTBA C OUHOMHAIIBHBIMU KOI(PULIMEHTAMH.

CaeacrBue 2. [lyctb p, + p, = 1, Torna ans nobeix x, v € Z. cnpaBeuuBO
TOKIECTRO

v—lk (e+v—F)!

+Pi‘+12k sy o =1 (6

2 y—k )

V+1 oy e 1+1i k!

p: Fc:Opl

JL ‘C

TosaecTBo (6) xopoio u3BecTHO [ 16], ero yacto Ha3bIBAKOT TOXKACCTBOM JlobOeun
(I. Daubeacheis), noyiy4eHHBIM B TEOPHH BEHBIETOB C KOMIAKTHBIM HOCHTEJIEM
([12]). PaznuuHbie BapUaHThI AOKA3aTEILCTBA ATONO TOXKACCTBA U €r0 0000IICHUS
ToMAeCTBA nmonyueHsl B [13], [14], [15].

Jnst Toro, uytoOsl paccmoTpeTsh aHajor 3anayuu (0.4)-(0.5) ans npou3BOILHOrO
yucsa MePEMEHHbIX HaM MOTpedyeTCs Ceayomue 0003HaAYCHHUS.

I[Iycte e/ = (0, .. ..,0) eauHu4HbIe BeKTOPSIL, J=1,2,...,n. PaccmoTpum
Pa3HOCTHOE YPaBHEHHUE BUJA:

f)=Z%.f(x—¢)=0,x€eZ} (7)

H 6y,[leM ACKATh €ro peucHUE, YI0OBJICTBOPAOIIHE CICAYOIHM YCITOBUAM

£ |y, = 0,0, ®)

rag XL = (X = G135 Xpias =5 %) L2, . 10
5



O6o3HaunM T,z = (_zl, vy 221,0,2,44,.., 2, ) - IPOEKLIMSI TOYKH = HA / — Y10

KOOPJMHATHYIO MIOCKOCTh, @ 7T; = 1T, ° - °T;, — KOMIMO3ULIHS MPOCKLIH.

Teopema 1. [Tnst npoussoasiueit pyuxinn F(x) = X ..., f(x)z”* pemenns 3amaun

(0.7)-(0.8) cnpaeeuuBa cieayrowas dpopmyJia
2,(-Dm,(1~-2,— - —2z,)F(2y,..,2,) = 0,
rae B (opmysie (9) cyMMUpOBaHHE UIET MO BCEBO3MOKHBIM HabOpam

J =y, jp) © {1,2,....0}, #Jk — UMCIIO 2IIEMEHTOB MHOKECTBA /.

3ameuanue 1. {151 n=2 u3 Teopembl CIeAyET NPEAIOKEHUE 1.

Caeancreue 2.3. )I[Jm petieHust ypaBHeHus (2.5) cnpaseuiuea Gopmyna

f(l)—Z;_oZT = _, B (&) f(m) )lJL Tﬂl

9)
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