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NCCJEJTOBAHUE OBOBIIIEHHON UEPAPXUU YPABHEHUS PUKKATH
HA CBOMCTBO INEHJIEBE

IIposooumcs uccnedosanue ypasnenuii 060oueHnol uepapxuu oughgepenyuanrvhvix ypasnenuii Puxka-
mu memooom pesonancos. Ilonyuena cmpykmypa ypagueHull uepapxuu, Hatloen nopsi0ox NOOBUNCHO20 NOTIOCA
peulenust, YKa3aH 161wl 6U0 PE3OHAHCHO20 MHO2OYNIEHA U OnpedeieHbl e20 KOpHU. [Iisi nepevlx nsimu ypasHeHutl
Hatidenvl psovl JIopana ¢ HeobX0OUMBIM YUCTOM NPOU3BOTILHBIX NAPAMEMPOS.

BBenenue

B nocneaaue ToApl MOBBICHICS HHTEPEC K UCCIICNOBAaHHUIO UG (HepeHINATbHBIX YPaB-
HEHMI Ha cBOMCTBO [leHyneBe, Tak Kak BBISICHUIIOCH, UTO CBOMCTBO IIeHIeBe MMeEET TeCHYIO
CBSI3b C HETMHEWHBIMU AU(PEpeHIINaTFHBIMUA YPABHEHUSIMI B YACTHBIX TIPOU3BOIHBIX, HHTE-
TPUPYEMBIX METOJIOM OOpaTHOM 3a/1auu paccessHus. B pasnerne HeanmHEHHOW MaTeMaTHYeCKOn
¢bu3uKy, CBSI3aHHBIM CO cBOMCTBOM [lenneBe ans quddepeHInanbHbIX YpaBHEHUH, MOy ICHBI
BaXHbIC€ U MHTEPECHBIC PE3yJIbTAThl MPH PEUICHHMH MHOTMX HEJIWHEHWHBIX 3a1ad B 00JIacTH
TUAPOIMHAMUKHY, (PU3UKH IJ1a3Mbl, HEIMHEWHOW ONTHKU U (PU3UKHU TBepJoro Tena. [losromy
0COOBIN MHTEpEC MPEJICTABISIIOT METO/IbI, TO3BOJISAIONINE CTPOUTH NuddepeHIanbHble ypaB-
HEHMS BBICIINX MOPSIIKOB, 00Ja1atoniux cBoicTBoM Ilennese.

OmauM M3 crocOOOB TMOCTPOCHUS TAKWX YPAaBHEHHH SIBIISCTCS BO3ICHCTBUE CIICIIH-
aJbHBIMM OllepaTOpaMH Ha ypaBHeHUs [leHneBe-Tuma B HaJeXkKAe MOIYUYUTh YPABHEHUSI TOTO
e cBoicTBa. M3-3a cienu@uky npuMeHsieMbIX OIepaTopoB MOJydyaeMble YpaBHEHHUS COXpa-
HSIOT HEKOTOPBIE CBOMCTBA CTAPTOBBIX yPaBHEHMM, OJHAKO TPEOYIOT UCCIIEJOBAHUI HA CBOIi-
ctBo IlenneBe. PaccMoTpuM OfHY M3 MOCIEAOBATEIBHOCTEH TaKUX ypaBHEHUN — 000OIIEH-
HYIO Uepapxuio ypaBHeHUs Pukkaru.

CrpykTypa ypaBHeHuUii 0000111eHHOM HepapXun ypaBHeHus1 Pukkaru
O06o00mmeHnHas nepapxusi ypaBHeHUs: PUKKaTH MOXKET OBITh 3amicaHa B BUJIC

Dyw=0, n=1,2,3,.., (1)
rne oneparop D, uMeeT BUA
d
Dy, =—+yw,y €. (2)
dz
[pu n=1
w+yw® =0, 3)
npu n=2

W'+ 7w +3ywnw’ =0, 4)
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npu n=73
W+ 7w+ 6 wiw + dyww” +3yw'? =0, (5)

npu n=4
W+ 7% +107° W + 1072w W +157 ww'? + 5ywn” +10yw'w” = 0. (6)

OtHOcuTeNbHO BUA ypaBHEeHUs (1) MOXHO cPOPMYITHPOBATH U JOKA3aTh TEOPEMY.
Teopema 1. Vpasnenue (1), npu n=2, umeem 6uo

w4+ y'w+ P (w, w,..., w("_l)) =0, (7)

-1
e0e P — noaunom om w, W, W cmenenu n, suoa

£ (W’ w,.., W(n_l) ) = z Aok who (W’)kl ..-(W(”—l) )kn-l , (8)
(k)=n+1,ky<n-1 a1
Ay k., — KOHCMAHMBL, k — mynomuunoexc k = (koakla-..,kn—l) ¢ HopMoU
n-1
(ky=>(p+1)k, . )
p=0

Joxa3aTesbcTBO. OCYIIECTBUM J0KA3aTEIBCTBO TEOPEMBI METOJOM MaTeMaTHIECKOM
UHAYKIUU 0 7 -opsiaky nuddepennmansuoro ypasaenus (1). nsa ciydas n =2 nepBble
JIBa CJIaraeMbl€ B ypaBHEHUU (4) COBMANAIOT C MIEPBBIMH ABYMs ciiaraeéMbIiMu B popmyie (7),
a TpeTbe ciaraeMoe IpecTaBisieT codoi momuHoM P, =3yww'. B cuy dopmyist (9) Hopma
MyJIbTHUHICKCA k MOHOMa, Bxomsamero B P, paHa 1-1+2-1=1+2=3, t.e. n+1. 3nauur,

HEePBBIN MMyHKT METOJ]a MaTeMaTH4eCKOW MHAYKIUH BBIMOIHAETCS. [Ipennonoxum, 9to Gpop-
myna (7) BepHa npu n=m >1, qokaxeMm ee UCTUHHOCTB Iipu n=m+1. [Ipu n=m+1 u3 (1)
u (7) momy4aum

D;’”w = (%+ ywj(w(m) +y" W + P, (w, w,..., wt" ) )) =

(10)

(m+1)

= w1y 2 ™+ (m+ 1) "W W + ywP, + P,

m

[TepBbie aBa cnaraemsbie u3 Gopmyiibl (10) COOTBETCTBYIOT MEPBBIM ABYM caraeMbiM (GopMy-
abl (7) mnst n=m+1. Ocraercs moka3arh, YTO OCTABILUECS CIaraeMble YOBICTBOPSIOT 3asB-

JIEHHBIM orpaHuyeHusM (8) Ha moauHoM P . . Tak, HOpMa MyJIBTHUHJEKCA TPETHETO Cllarae-
Moro, cornacHo dopmyusl (9), pasHa 1-1+(m+1)-1=(m+1)+1, T.e. TpeTbe craraemoe yo-
BJICTBOPSIET OFPAHUYEHUAM Ha MOHOMBI, BXOJSIIUE B TOIMHOM P, . UeTBepToe ciaraemoe
umeer Hopmy 1-m+(1+1)-1=m+2=(m+1)+1, a 3HAIUT TAKKE TOAXOIUT.

Cnaraemoe  ywP, HMeeT MOHOMBI ¢ HOPMOH  MyJbTMMHJEKCA, paBHOM
1-(ky +1)+2-k +.tmek, =1+1-ky+2-k +...4m-k, =1+(k)=(m+1)+1, T.e. ynosnerso-
psieT TpeGoBaHMI0 MHAYKIMH. JJoKaXeM, 4To claraeMble TIOJIMHOMa P, Takke yIOBJIETBOPS-

0T TPEOOBAHHIO MHIYKIMH. MOHOMBI IOJMHOMA P, JIByX Pa3iINYHbIX THIIOB:
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kig+1

Iy W (W) () )k"_‘ (W) () )k j=01,...,m=2, (11)
oy, ()" () (w0 )l (12)

Brraucium HopMy MyJbTUMHIEKCa MOHOMA U3 opmydisl (11). Ona paBHa

1-k0+2-k1+...+(j+1)-(kj—1)+(j+2)-(k +1)+...+m-km_1 =

Jj+

=1oky+2-k 4.+ (j+1) ke, +(j+2) kot mek,  +1=(k)+1=(m+1)+1.
Ocraetcst HaliTU HOPMY MYJIBTUHHEKCAa MOHOMA U3 Gpopmyisl (12). Umeem
Ly 42k +octm-(k, —1)+(m+1)-1=(k)+1=(m+1)+1.

Takum obpasoM, cTpykTypa nmoauHoMa P ., moarsepxkaaercs. [ 3aBeplieHus 10Ka-
3aTeIbCTBA TPEOYETCA YyCTAHOBUTH OIPaHUYEHHE Ha k) .

N3 ycnosust <k> =m+2, Tenepb 0003HaYaeTCs 4yepe3 k MyJbTUUHACKC U3 TIOJTUHOMA

P

m+1

nomyuaem k, =m+2-2-k —..—(m+1)-k,, Tak Kak nemsie k, >0, TO MAKCHMATBHO BO3-
MO)XHOE 3HaueHue k, =m+2. Ho MOHOM ¢ MyJIbTHUHHIEKCOM Kk = (m +2, O,...,O) npeJcTaB-

nseT coboit BTopoe ciaraemoe dopmyinsl (10), T.e. B monuHOM P . HE BXOIUT. 3HAYCHUE

m+l

k,=m+1 HEBO3MOXHO, TaK KaK HE CYyILECTBYEeT MYJIbTUHUHIEKCA Kk, YJOBJIETBOPSIOLIETO
YCIIOBUIO <k> =m+2. Takum 00pa3om, MakCUMallbHOE 3HAa4YE€HUE k, =m = (m + 1) —1. Teo-

pema Ji0ka3aHa.
Jlemma. Ecnu pewenue ypasuenus (1) umeem no0gudsichwiii noaoc, mo moivko nepeo-
20 nopsoKa.
Joka3zarenbcTBo. /i1 onpenenenus mopsiaka g MOIBHKHOTO TOJItoca B ypaBHeHUH (7)

nmpousBezieM 3ameny w~ ¢, (z—z,) ' . Bexymumn utenamn ypasuerns (7) ABISIOTCS w",
cmaraemMble  monmHOMa  (8) W,  BO3MOXHO, y"w'. B  mepoM  ciyyae
g+n=q-ky+(q+1)-k+..+(qg+n-1) -k wnm g+n=(q-1)(k +k +..+k,,)+{k).
Takkaxk (k)=n+1, 1o (q-1)-(ky+k +..+ky ,—1)=0. Ycnosue k,+k +..+k, ,=1
MPOTUBOPEYUT OTPAHUUYEHUIO <k> =n+1. 3nauut, g =1. Bo BTOpOM cniyuae g+n=gq (n + 1) ,
oTKyna g =1.

Hokaxewm, uro cymectByer ¢, # 0. IoacraBum B dopmyny (1) w~c¢,(z-z, )71 .

Iycts Dyw~ S, (¢,)(z -z, )7("“) . Torna

D;HW =Dy (D;W) ~ Dy (Sn (Co )(Z — 2 )_(Hl)) =S, (CO )(—(n + 1))(2 -z, )_(Hz) +
~(n+2) _ S (Co)(J/Co _n _1)(2 ~z, )7(

3Hauwur, S, (CO) YAOBIIETBOPSIET PEKYPCUBHOMY COOTHOILIEHUIO

SM(CO):(}/CO —n—l)Sn (co),Sl((Jo)zco(}/c0 —1). (13)

n+2)

+y¢,S, (c0 )(z - ZO)
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W3 (13) HaxoauM yCIIOBHE Ha C,:
C ~Ll=o. (14)

OueBnpano, uto B (14) ectb ¢, # 0. Jlemma nokasana.

Hccaenosanue pemieHnii HEKOTOPBIX YPaBHeHHUI 00001eHHOI nepapxuu Pukkarn
B OKPECTHOCTH IOABHKHOI0 MOJIIOCA

[Tonyuenue ypaBHeHHI 00001IeHHON Hepapxun PukkaTtu B ciiyyae n>5 B cuity Qop-
mya (1) u (2) cBogUTCA K HaXO0XKJIEHUIO IPOU3BOIHON OT MOJIMHOMA U HE NPEACTaBIsIET TeX-
HUYECKOMN CIIOKHOCTH.

[losyunM peKyppeHTHOE COOTHOIIEHHE Ha PE30HAHCHBI MHOTOWIEH YypaBHEHUM

060061eHHON nepapxun Pukkaru. J{nst atoro B Gpopmyiy (1) mogcraBum w ~ ¢t~ + Bt no-

nyanm Dpw ~ S, (¢, )t "™ + BR, (c,,7)t" """ . Torma

n+ Ci n CZ —(n+ F—n—
Dy IW:£Z+}/W]DRW~(g+%+§—"ij(5n(%)t( 1).|.ﬂRn(co,r)t 1):

=(rey=n=1)S, ()" + (1S, (e)+ (r=n=1+y¢,) R, (7)) ">,
C npyroit CTOpOHBI,
D' w~ S, ()" + BR,, (corr )t "7, Tee,
R, (cy7)=7S,(c)+(r=n=1+yc,) R, (7). (15)

Teopema 2. PesonancHblll MHO2OUNEH YypasHeHull 0000weHHou uepapxuu Puxxamu
umeem 6uo

m—1 n m—1

(coor)=TT(r+i+) ] (r=s-1) (16)
j=0 5=0

I[OKal}aTeJIbCTBO. B 3aBucumocTu ot C, MOXHO Y66,I[I/ITBC$I, Halpumep, ¢ MOMOLIIbIO

[aKeTa CUMBOJIBHBIX BhIUMCcIeHUNH Maple 9, uto pekyppeHTHOMY cooTHomeHHo (15) yaosme-
TBOpsieT MHorowieH Buja (16). Tak kak npu (GUKCUPOBAHHOM ¢, PE30HAHCHBI MHOTOYJIEH

YpaBHEHUS €IMHCTBEHHBIN, TO YKa3aHHBIA U €CTh UCKOMBIN. Teopema noka3aHa.
Takum 006pa3oM, BCce pe30HAHCHI, COOTBETCTBYIOIIHNE Mape (co,r), SIBJISIFOTCSL II€JIBIMU

N OJHOKpAaTHBIMHU. KomndecTBo MONOKUATEIEHBIX pPaBHO n—m.
I[J'IH OIIPEACIICHUSI HOMCPOB KOB(i)CI)I/II_[I/IeHTOB Cj , KOTOPBIC, BO3BMOKHO, ABJIAIOTCS IIPO-

H3BOJIbHBIMH IMapaMETpaMu B pa3JI0KCHUHA

0
-1
w= E c;t’", tne t=z-z,,z,€C,
=0

TpeOyeTcsl MOIyYUTh KOPHU MHOTOWIeHa (16).
Hccnenyem ypaBHenue (4). B okpecTHOCTH 0c000i TOUKH z, ypaBHEHHE (4) UMEET BUJL

w4+ 7w +3yww’ = 0.

B nepsom ciyuae ¢, =1/ y . Ilo ¢popmyne (16) npu n =2 nomydaem
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R, (o, r)=(r+1)(r-1).
T.e. uMeeM onUH OTpULIATENbHBIA PE30HAHC 7, =—1 W OJMH MOJNIOXKUTENBHBINA 7, =1. Dop-

MaJIbHBIN PAJl, YAOBJIETBOPAIOLUINNA ypaBHEHHUIO (4), UMEeT BUJI:

1
W=—tc +ey bttt +eo,t Festt + o, (17)
yt

_ _ _ 2 213 374 _ 435 .
e t=z—z,, ¢, =h,c,=~yh ,c;=y"h,c,==y h', c;=y" I, xoddduumenrsi c;,, j>5
OJHO3HAYHO ONPEAECIAIOTCS Yepe3 MPOU3BOJBbHBIN Hapamerp /. B cumy teopemsr 2 [4]

pan (17) ssBasieTCst CXOAIIAMCS.
Bo Bropom ciyuae ¢, =2/ y . Ilo popmyne (16) npu n =2 nomyuaem

R, (¢o,r)=(r+1)(r+2).

T.e. nmeem aBa oTpHLIATENIBHBIX Pe30HaHca 7, =—1 U r, = 2. Tak Kak BCce PE30HAHCHI OTPH-

HaTenbHbl, T0 ¢; =0, j>1. Pemenue, y0BIETBOPAIOLICE YPABHEHHUIO (4), MMEET BULL:
w=—, (18)
yt
rone t=z-z,.
Hccnenyem ypasaenue (5). B okpectHOoCTH 0c0001 TOUKH z, ypaBHEHHUE (5) UMEET BU]
w4 7w+ 677 wwW + dyww” +3yw'? = 0.

B nepBom ciydae ¢, =1/ y . Ilo dopmyne (16) npu n =3 nomydaem

R3(co,r)=(r+1)(r—1)(r—2).

T.e. nMeeM OfMH OTPHLIATENBHBIM PE30HAHC % =—1 W JBa NONOXKUTEIBHBIX 7, =1, 73 =2.
@opManbHbIN psll, YIOBIETBOPAIOMINN YpaBHEHUIO (5), UMEET BUJ
_ 1 2 3 4
W=—+c +C i+t ot ot + o, (19)
yt
1

1 1

e t=z-z,, ¢=h, ¢=h, ¢ :_§7h1h2 __72h13a Cy :_7/3}114 +72h|2h2 __7h22=
2 2 2 2

s = —%7%5 +%}/2hlh22 , K03 UIUMEHTBI ¢,, j>5 OIHO3HAYHO OMPENCIAIOTCS YePE3 MPOH3-

BOJIbHBIE ITApaMeTphl /1, U K, .

Bo Bropom ciyuae ¢, =2/ y . Ilo popmyne (16) npu n =3 nomnyuaem
R3(co,r) =(r+1)(r+2)(r—l).

T.e. nmeeM 11Ba OTpULIATENBHBIX pE30HaHca 7, =—1, 7, =—2 W OJMH MOJOXKHUTEIBHBIA 7, =1.

@opManbHbIN psll, YIOBIETBOPAIOMINN YpaBHEHUIO (5), UMEET BUJ

2
w=-"—"+c +e,t et +e, et +, (20)
yt
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_ _ _ 2 273 .34 45 .
e t=z—zy, ¢, =h,c,==yh ,c;=y"h,c,==y h', c;=y" I, xoodduumenrsi c,, j>5
OZHO3HAYHO ONPEIEIAIOTCS Yepe3 MPON3BOIBHBIN mapaMerp /, .

B cuty Teopemsr 2 [4] psaast (19) u (20) sSIBASIOTCS CXOASIIUMHUCS.
B tperbem ciayuae ¢, =3/ y . Ilo popmyie (16) npu n =3 nomydaem:

R, (cp,r)=(r+1)(r+2)(r+3).

T.e. uMeeM Tpu oTpULATENbHBIX pe3oHaHca # =—1, 1, =-2, 1, =-3. Pemenue, ynoBiaeTBo-
pstoliee ypaBHEHHIO (5), UMEET BUJ

w==, 1)

Tne t=z—z,.
Hccnenyem ypaBHenue (6). B okpecTHOCTH 0CO00M TOUKH z, ypaBHEHHE (6) UMEET BH;

w4+ 7 W +107°wWW +107°ww +157°ww'” + 5yww” +10yw'w” = 0.

B nepsom ciydae ¢, =1/y . Ilo popmyne (16) npu n =4 nomydaem

R, (co,r):(r+1)(r—1)(r—2)(r—3).

T.e. ©MeeM OIMH OTPULIATENBHBIA PE30HAHC 7 = —] ¥ TpH MONOXKUTENBHBIX: 7, =1, 1, =2, 1, =3.

dopMabHbIN psAj, YIOBIETBOPSIOMNN YpaBHEHUIO (6), UMEeT BUA:

1
w=—+c te,t ot +e,t veitt vet +., (22)
yt

1 4 1
rne t=z—z,, ¢, =h,c,=h,, c;=hy, c, =—g;/3h14—72h12h2—§7h1h3—Eyhzz,

Cs :%)/4}115 +%73h13h2 +%72h12h3 _%7}12}13’

1 1 1
Co = —E]/Shf —274}214}12 —5

KOY(QQHULHMEHTSI ¢;, j>6 OJHO3HAYHO ONPEACIAIOTCS YePe3 POU3BOJIbHBIC IAPaMETPbL /1, h,, 1.

73h13h3 +%73h12 hz2 +72h1h2h3 +i72h23 _%7}132’

Bo Bropom ciyuae ¢, =2/ y . Ilo popmyne (16) npu n =4 nomyuaem

R, (co,r):(r+1)(r+2)(r—l)(r—2).

T.e. umeeMm nBa OTPULATCIBbHBIX PE30HAHCA: 7] =—1, r, =-2 — " JABa ITOJIOKHTCIBHBIX!:

r, =1, r, =2 . ®opMabHbI psill, yAOBIETBOPAIOIINI ypaBHEHUIO (6), UMEET BUIL!

W=£+cl+czl‘+03t2+c4t3+cst4+06t5+..., (23)
yt
_ _h _h __l 2h3_§ h _l 3714 2 Zh _l hZ
rne t=z-z,, ¢=nh, C=h, = 27 1 27/h| 25 C4_27/h|+7/h1 2 27/2’

1 5 3 3 I
¢ ==V WALV co= = W =S R
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KO3((ULUHUCHTHI ¢;, j>6 0OIHO3HAYHO ONPEEISIOTCS Yepe3 NPOU3BONIbHBIC [IAPAMETPEI A, , h, .

B tperbem ciyuae ¢, =3/ y . Ilo dopmyne (16) npu n =4 nomnyuaem
R, (¢cyr)=(r+1)(r+2)(r+3)(r-1).

T.e. umeem TpH OTPHULATCIBHBIX PE3OHAHCA: 7} = -1 , = -2 , 3= -3 -mu OAHH ITI0JIOXHUTCIIb-

Hblll 7, =1. @opManbHBIi psifl, YJOBIECTBOPSIOLINN ypaBHEHHIO (6), UMEET BUI:

3
w=-"—+c +e,t+et’ +e,t’ +eitt vet +., (24)
yt
2 273 475 576
e t=z—z,, ¢,=h, c,==yh’, c;=y’h, c,==r’h', c;=y'h’, ¢, ==y’ h’, ko> Huy-
EHTBI ¢, j > 6 OIHO3HAYHO ONPEEIAIOTCA YEPE3 IIPOU3BOIBHBIA IapameTp 7 .

B uerBeprom ciyuae ¢, =4/ y . Ilo popmyine (16) npu n =4 nomydaem
R, (co,r) =(r+1)(r+2)(r+3)(r+4).

T.e. umeeM YeTeIpe OTPULATENBHBIX pe3oHaHca 7, =—1, r,=-2, r,=-3, r,=1. Pemenue,

YAOBIIETBOPSIOIIEE YpaBHEHUIO (6), UMEET BU]L

w=—. (25)
vt
rne t=z—z,.
B cuty Teopemst 2 [4] psast (22) — (24) ABISIFOTCS CXOISIIAMCS.
Hccnenyem ypasrenue (1) mpu n=5. B okpecTHOCTH 0COOOM TOUKU z, OHO UMEET BUJI:

33!/ 32/2 22m

w4508 157w + 207w
+6pyww® +157% (W) +15yw'w" +10y (w")’ =0.

W+ 457 Ww? 1577w + 607 ww'w” +

(26)

B nepsom ciyqae ¢, =1/ y . Ilo ¢popmyne (16) npu n =35 nomydaem

Rs(co,r):(r+1)(r—1)(r—2)(r—3)(r—4).
T.e. umeeM onuH OTpHLATENBHBIH PE30HAHC # =—1 M YEThIpe MNOJNOKHUTENBHBIX: 7, =1,

rn,=2,r =3, ry,=4. ®opMalbHblil s, y10BICTBOPAIOIINI ypaBHEHUIO (26), UMEET BU

W=%+Cl+Czt+C3t2+C4t3+Cst4+C6t5+C7t6+..., (27)
rne t=z—z,, ¢, =h,c,=h,,c;=h,c,=h,,
05:—21—47/4h15—%7/3}113}12—%y2h12h3—gyzhlhzz—%yhlh4—%yh2h3,
6=i;f h6+27/ h'h, +§7/ h h, +27/ h, h2+i7 h’h, — éyzhj—%7h2h4—%yhf,
c, =—%7/6h17—%75h15h2—24 “h'hy +487/ Bk — 24 7’h'h, +127 *hlh, b, +1673h1h23+
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7 7 7
+§72h1h2h4 +£72h22h3 _67h3h4>
KOd(QQUIUEHTE! ¢;, j>7 OJHO3HAYHO OMPENENAIOTCA Yepe3 MPOM3BONBHBIE TAPAMETPHI

h, hy, hy, h,.
Bo BTOpomM ciyuae ¢, =2/ y . Ilo popmyne (16) npu n =5 nomayuaem

RS(co,r):(r+1)(r+2)(r—1)(r—2)(r—3).

T.e. umeem 1Ba OTpHULATCIbHBIX PE30HAHCA 7 = —1, r, = -2 u TPpHU HOJIOKUTCIBHBIX 7 = 1,

r, =2, r; =3. ®opManbHbIii ps, yI0BICTBOPAIOIINI ypaBHEHUIO (26), UIMEET BU

2
w=-"+c +e,t et +e,t +ett et et + ., (28)
yt

1 4 1
e t=z-z,, ¢, =h, c,=hy, c;=hy, c4:_873}114_72}112}12_57}‘1}13_57}122’

1 5 5 5
Cs 2674}’15 +g7/3h13h2 +gyzhfh3 _g7h3h25

1 1 1 3 1 1
¢ =—575h" —17%“% —57%3}13 +173h2h§ + 77 hyhy by +Zy2h§ —§7h§
I 6,7 T 4.4 T 4,3, 1 » > T 5.0
c,=—yv'h +—y " h' h,—— hy+—y " hh +—y hh,
7 367/ 1 367/ | 1, 127 h 97 L) 127 2h3
KOG GUUHMEHTBI ¢;, j>7 OZHO3HAYHO ONPEIEISIOTCS Yepe3 NPOM3BOJIbHBIC apamMeTphbl

h, h,, h.
B tpetbem ciaydae ¢, =3/ y . Ilo popmyne (16) npu n =35 nomydaem

RS(co,r):(r+1)(r+2)(r+3)(r—1)(r—2).

T.e. nmeeM Tpu OTpHLATENBHBIX pe30HaHca: 7, =—1, r, =—2, r;, =—3 — K JIBa TOJIOKUTEIb-

HBIX: 7, =1, 1, =2 . ©opManbHbIi psl, YIOBICTBOPIOMUI ypaBHEHUIO (26), UMEET BUJ

3
w=—+c +e,t+et’ +e, et vet ot +., (29)
vt

1 3 1 1
e t=z—z,, ¢, =h, c,=hy,c :_572}113_57/}11}12’ C4 =§7/3hl4+72h|2h2 _E7h22>
1 5 3 3 1
Cs :_17/4}'15 +Z7/2hlh22 Cs :_17/4}’14}'2 _573h12h22 +Z72h23’
1 7 7 7
¢ =§7/6hl7 +§75h15h2 +§74}H3h22 _gj/Shlh237

KOYPPUUMEHTBI ¢, j > 7 OAHO3HAYHO ONPEENISIOTCS Yepe3 MPOU3BOJIbHBIC APAMETPBI /1, h, .

B uetBepToM ciayuae ¢, =4/ y . Ilo hopmyne (16) mpu n =35 nomyyaem

R5(co,r)=(r+1)(r+2)(r+3)(r+4)(r—1).
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T.e. ©MeeM YeTbIpe OTpULATENbHBIX pe30oHaHca 7 =—1, r,=-2, r, =-3, r, =—4 ¥ ouH IIo-

JOKUTENbHBIA 75 =1 . DOpManbHBI psill, yAOBIETBOPAIOLIMN YpaBHEHHUIO (26), UMEET BUJ

4
w=—+c te,t et +e,t +ott o’ +et’ + ., (30)
yt

2 2713 314 415 5716 617
e t=z—z,, ¢,=h, c,==yh’, c;=y"h , c,==yh', c;=y"h, cg==y b, c,=y"h',

KOO QUIMEHTBI ¢;, j>7 ONHO3HAYHO ONPEAEIAIOTCS Y€PE3 IPOU3BOJIBHBIN Mapamerp /, .

B cuty Teopemst 2 [4] psaast (27) — (30) ABISIFOTCS CXOIAIIAMCS.
B msarom cityuae ¢, =5/ y . Ilo popmyne (16) npu n =5 nomyuaem

R, (co,r) :(r+l)(r+2)(r+3)(r+4)(r+5).

T.e. ©MeeM IATh OTPULATENBHBIX PE30HAHCOB: 7, =-—1, 1,=-2, n=-3, r,=—4, ry,=-5.

Peenve, yoBneTBopstoiiee ypaBueHuo (26), UMEET BH
5
w=—. (31)
yt

Tne t=z—z,.

3akiarouenne

B pabote mokaspIBaeTCsi, 4TO MOPSIOK MOJBIKHOTO TOJIFOCA PEIICHHS KaXI0TO YpaB-
HEHHs 0000IIEHHON MepapXxuu PUKKaTH paBeH €IMHUIIE;, BCE PE30HAHCHI ypaBHEHHH 0000-
LICHHOW MepapXuy PUKKaTH ABISAIOTCS LEIBIMU U OTHOKPATHBIMU: Y TIEPBBIX IISTH YPaBHEHUIN
uepapxuu GpopMaibHble psaabl JIopaHa comepikaT Hy»KHOE KOJUYECTBO MPOU3BOJIBHBIX ITOCTO-
SIHHBIX: BCC yKaBaHHBIe pﬂIII:I J'IopaHa ABJIAIOTCA CXOAAIINMUAUCA.
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Pykamnic mactymiy y pagakmsito 11.09.2017

Gritsuk E. V., Kuzmina E.V. The Study of the Generalized Hierarchy of the Equation of Riccati
on the Painleve Property

The paper deals with the study of the generalized hierarchy of differential Riccati equations, the reso-
nant method The resulting structure equations of the hierarchy, found order movable pole solutions, specified
the explicit form of the resonance and the polynomial defined by its roots. For the first five equations was found
the Laurent series with the desired number of arbitrary parameters.
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