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BBe,IJ.eHl1e 

HaCTORmaH ny6~KauaHrflBnHeTCH Henocpe~cTBeHHbw npo~o.~eHHeM pa
60T~/r/. B rrepBOM ~aCTI1 6Hna ~aHa KnaCCI1~I1KaUHfl a~re6pal1qeCKHX npe06
pa30BaHl1~, ~eACTByro~HX H8 pemeHI1Hx TpeTbero yp8BHeHHH ITeHneae: 

d~W ~ -LIeWJ)'L_.1-.rf!Jff + .i- I oé UJ~+ B) + Y'21)3 + L (p ) 
clz2. 'ZU(d/.é / z et:c Z l ( r o io ' 3 

H8 pemeHI1HX nRTorô y~a~~eHl1fl ITeH~eBe: 

J..'1.
o 

ltJ-:::a(L -r_1 )lJwJ: L Jw+ lfff-t/l';fi!+B-l+ ôzJ+ ó'?ff(1J)i-1} (o)
d 'l.J. ~'lJ	 'Zü-1j(d:Z) z d:l zJ. lI.\. ((/(, Z 'l(J-f' rs 

8 T8KJKe npeo6p830B8HI1A, nepeBO~~HX pernem1'.H o~ro 113 ypaBHeHI1:1 B -,
pemeHI1H ~yroro. TaM ~e 6Hn" YTOQHeHU Teope~fuI o paJ~OHanbH~ " an
re6p8~eCKI1X pemeHHRX ~ . M3-38 He~OCT8TKa MeCTa TeopeMH 06 anre6
pa~ecKHX pemeHHHx ~ H 06 O~HOM 113 KnaCCOB paUl10HanbH~ pemeHH~ ~ 
nOMe~eHbJ B 3TOM pa60Te* • B CJIe,IJ,Y1O~et1 ny6n11Kaq1111 peus nOH~e'r o pauao
H8.JIbHbIX pemeaarrx A-,paCTyuJ;I1X I1JUl: y6hIDalO~I1X npa ~~ 00. Bo ncex 

rry6n11Ka~HHX ~ coxpaHReM e~HHhIe 0603HatleHHfl. 

r. Anre6patflleCKHe peweHHH ypaBHeHHfl 

B pa6oTe/ 21 ~e H3yqanHcb anre6pa11QeCKHe pemeHl1fl fJ~ 11 6~H 
nonyqe~ Heo6xo~HMNe 11 ~OCTaTOtlH~e YCJIOBHfl Ha napaMeTp~ ~, npH 
KOTOpHX OHO HMeeT 8JIre6paHtleCK"e pemeHI1R. OpHBO,IJ.I1MaR 3~eCb TeopeMa 
YTOtlHReT nMe~ml1eCR pe3YJIbTaT~.' 

TeopeMa r. YpaBHeHHe fJG I1MeeT"anre6paHtleCKKe pemeHKR TonbKO 

<; npa b:= -o ,a ~;K?!{e 8CJlli npa r~ =1 BllilOJIH8HO XOTJI OH e,Il,HO as YCJIOllliY. 
2 '	 (Ia)

d ,-= (2n -to 1) /8)
5" , 

j3õ=-C2n-I)'l8) nEZ.	 (6) 

* B nepBoR rry 'C5JmKa~11111 ri HaMH 3aIv'18'leHIl 2 OneQaTKVl: ua CTpaHl1qe 7 .	 B l}Jo~JIax t' Iô) HYXHO 3aMeH11Tb ~-.;::F H na CTpaHI1~e r7 BO 
BTOpOM tIJoPMy,).:e CBepXY !t = o --11 '=" c . 

.\ 
,\ 

\' 
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,IJ,rrH qJ1-mC~pOBaHHOrO naõopa napanerpos Y Ps cymecesyer 2 penenaa c 
aC~MnTOTVfKaM~ 

7 

12.tJ,"r' '(.::L)~± Wcs. 
LU ;,(,.. ;é-oo oi-- ••• 

npa BbInOJIHeHHM nepscro YC.lIOBVfH (Ia) ~ 2 pemeana c aCHMnTOT~Ka.MH 

uJ3. (z) z::::; ::±: ! - f3/r;c ':;.... ,eCJI~ BbInOJlHeHO aropoe YCJlOB~e (I6). 

ITpVf BbInOJlHeH~H 06o~x YCJlOB~H (I) o~HoBpeMeHHo ypaBHeH~e ~eeT 4 aJI

re6paKQeCKMX pemeHHH ~H ~aHHoro Ha60pa napaMeTpoB. Bce aJIre6pa~e
CK~e pemenaa r:J, nOJlYtlaIOTCH ~s pa~HOHaJlbHbIX pemeHHla P.., c flOMOII\bIO 
npe06paSOBaHMH B3KJlYH~a (35) (CM. npRllO~eHHe 2). 

nOK83aTeJlbCTBo. B pa60Te/2/ ~e flOKa3aHO, tlTO pa~~OHaJIbHHe 
pemeH~H ~ ~ aJIre6pa~tleCKHe pemeHVfH' P B3a~MHO o~H03HatlHO CBH3aHWs 
Me*~ C060H c nOMO~bIO npeo6pa30BaH~H B3KJlYH~a (ITE) BH~a (35) ~ 06
paTjOrO eMY. BocnoJlbsyeMcH Tenepb TeopeMo~ o pa~OHaJIbHbcr pemeH~flx 

f-J3 rI ~ cpasy y6e~~McH B cnpaBe~JI~BOCT~ TeopeMN T. 

2.	 o pagHOHaJIbH~ pellleH~Hx nHToro YDaBHeH~H ITeHJleBe 

Pa~~OHaJIbHbIe pemeH~H [)s M3Yt1~~Cb B pa60Te/3/ , r~e 6Hmo nOKa
3a.H0, tlTO npa Ó =1= o OH}fr liMeIOT BH,IJ; 

W(l) = 1;l
/'-r -to Pn- , (2 )/ Qn(:.c) , J.fL-const~ 

Ph..--t ~ Qn, - nOJl~HOMbI ( n. -1 )- ~ n- cveneaeã. ÔTH pemeaaa ecre
CTBeHHO pa3~eJl~Tb Ha TpH T~na. K nepBOMY T~ny OTHeceM pemeHHíI, ~H 

KOTOpbIX .A = O, fL =1= O, KO BTOPOMY - pemeaaa c .A:::: fi- :::: o H K 
TpeTbeMY- c À::f:: o . Pemeaaa BToporo H TpeTbero T~na CBH38HbI M81«lJY 
c060~ ~HBepc~eA. rrO~06Hee pemeHHH BToporo M TpeTbero T~nOB 6Y~T 

paCCMOTPejbI B cJleAYIOII\eA ny6J1MKau~~. OCTaHOB~MCH Ha pemeH~HX THna r. 
B pa60Tax 4,5/ co~epm~TcH YTBep*~eHVfe, tlTO ~H CYII\eCTBOBaH~H pau~o
HaJIbHbIX pemeH~R T~na I He06xoAHMO H ~OCTaTOtIHO, ~To6bI napaMeTpbI 
YAOBJIeTBOp.RJI~ YCJlOB~lO f-J-/3' -..; ,lJ...1 = n. , n- ueaoe , HeTPY~HO y6eA~Tb
CH, tlTO 3TO YCJlOBHe He HBnHeTCH ~OCT~TOtIH~. B 3TOM naparpa~ 6YAeT 
~OKaSaHa reopexa o paU~OH8JIbHbIX pemeaasx PS" T~ma r H np~B8AeHY He
06XO~HMbIe ~ AbCTaTOtlHW8 YCJlOB~H Ha napaMeTpbI, rrp~ KOTOpbIX 3T~ peme
H~íI c~eCTBy!oT. 

OTMeT~M npe*Ae Bcero, tlTO HS paCCMOTpeH~H BOSMO~HbIX/T~nOB p8a
JloJKeH~A pelIleHHA Ps- B OKpeCTHOCT~ o , 00 1-1 HeKOTopoA 1H~tffiOA 
TOtlK~ ~o CJI~~eT, tlTO jJ~ Mo~eT ~MeTb p~OHaJIbHbIe pe~eHHH TOJlbjO/ 
rrpa b -FO. ECJI~ lJ=f. O, TO C nOMoII\blO MacmTa6Horo npe~g'paSOBaHH.fI r 
MOJKHO scerna !\06HTbCH f)= - 1/~, 3T~M MbI 6YAeM nOJIb30».8.TbCH B npa
Mep~ll:. nOKaiseM eil'!HCTBeHHocTb pemCHHB THna I. I 

2 ~I

1// 

// 
,/ 

neMMa I. ECJI~ perneHHe ur(Z) ~MeeT JlOpaHOBCKoe paaJlo*eH~e 
ex> 

1J.Y(ié) = /'-0 -tL ~ )~o::j:.Q,	 (2) 
2-00 1'.=1 

TO ~o= -1 ~ pemeH~e e~~HeTBeHHO ~H qJ~KC~pOBaHHOrO Ha60pa napaM8T
pOB. 

nOKa3aTeJlbCTBo. PaaJlO~eHHe (1) ~H pa~HoHalIbHblx perneHHA 6y~eT 

HopaHoBcKHM; nOACTaBJlHH ero B P~ , c He06xo~MMOCTh~ nOJlyqaeM, tlTO 

/J.. =-{ f = 2/, J1 ~ 8(cl+p)_ 2t~ "'J U ~ s. nlU U ) S 101JI/0 , .f b I": f) S-:t r-s+" íi r { r o ' · ··>/ - S +3 ) =->;).•., 

f) - nOJl~HOM. Bce K03~~~eHT~ 8Toro pa3J10~eH~H O~H03HatlHO onpe~e
HHIDTCH no n8paMeTpaM ypaBHeH~H fJs , cne~OBaTeJlbHO, pa~HOHaJlbHOe pe
meH~e THna I e~H~cTBeHHo ~H ~HKCl-ipOBaHHoro Ha60pa napaMeTpoB. 

TeopeMa 2. YpaBHeH~e P ( ~~O ) HMeeT paQHoHanbH~e perneH~Hs 
T~na l TorAa ~ TOJlbKO Tor~a, eCJlH ero napaMeTpbI y~oBneTBopRIOT O~HOMY 

~s YCJlOB~A* 

r 
V2d. i + V-2p':::: rn. J {-2F''' = 2n -rn ,	 (3a) 

(3á)v'J ci' = rn + 1 ' (-Z(3 , -==- YL + 1 ' f' ~ D 

H 3TO pemeHwe e~HHCTBeHHO ~nH K~oro ~HKc~pOBaHHdro Ha60pa napaMeT
pOB. Bce pemeaaa THna 1 nOnYtlalOTCH nYTeM HTepÇl.IJ;l1tí no cIJ0PMYJIaM 

(36) H3 npocreãmero peueaan (el = ~ ] 

~ c~) = - i , lo == ~: ~ do J do> r;, E (; . (4) 
S=Do 

rrp~~e tleM nepe«T~ K ~oKa3aTeJlbcTBY TeopeMN, ~OK~eM JleMMY 2. 
JIeMMa 2. Bce paunoxansaae pemeaaa , nonyvaeaue ~3 'UJ;, (Z) , (4), 

flp~ MHOrOKpaTHoM np~MeHeH~H ITG(36) 6Y~T HMeTb cJle~~ aC~MnToTHKY: 

1.O'(;t) ~ -1 + o ('Yl),H HX napauerpa 6YlJ.YT y~OBJleTBopHTb O~HOMY 

H3	 YCJloB~A (3). 
nOK8SaTeJIbCTBO. ~s B~~eH~H ~H ITB(3G) cpasy CJle~eT, tlTO eCJI~ 

acxonaoe penesae ~MeJlO noaeneaae u.rCc)~ - 1 + 0(1/2) ,TO. It1 

HOBoe pelIleH~e 6YAeT HMeTb TY ~e aCItlMrrTOT~~YjT.e. 6y~eT perneH~eM 

T~na l. OCTanOCb TOJlbKO nOKaaaTb,.QTO npH nOCJle~OBaTeJlbHbIX ~TepaUHHX 

]f	 B 3THX YCJlOBHHX MN npe~nOJlaraeM, tlTO c~ecTByeT HeKOTopbIR B~6op 
BeTBeR KopHe~, Kor~a 3TH paBeHCTBa B~nOJlHeH~. 

3 



MbI OT napaM8TpOB ):0 (4) MO~8M npM~TM TOnbKO K napaM8TpaM, Y~OB

n8TBOpfllOiVlj O)J,HOMY M3 ycnoBMf1 (3). no C~8CTBY, STO YJK8 6wIO C)J,8naHO 

B paõcre 2 , T'. K. H8~~HO noxaaars , t.ITO ycnosaa (3) 3KBVl:BaJIeHTHbI 

npMBe)J,eHHb~ B pa60T8 • 

AOKa3aT8nbcTBo T80p8MbI 2. B n8w~ax 1M2 MH YJK8 )J,oKa3aJIM 8)J,VlH

CTB8HHOCTb pemeHMM TMna I ~nfl ~MKcVlpoBaHHoro Ha60pa napaM8TpoB VI 

noaaaamr , t.ITO Vl:3 1..ú;, c:t) (4) MT8paIl,M.HMV'i no rpopMYJIaM (36) nopox

~a8TCR C8M8f1CTBO paQMOHaJIbHbIX p8m8HVl:tí rana -I VI: VlX rrapaaerpsr Y~OBJI8T

BOpRIDT O)J,HOMY Vl3 YCJIOBVI~ (3). BOJI88 Toro, T.K. YCJIOBVlfl (3) SKBHBa

JI8HTH~ npVlBe~eHHb~ B pa60Te/2/, MOIltHO YTBeP*AaTb, qTO KaK TOJIbKO ~fl 
HeKoToporo paI~OHaJIbHOrO pern8HVlfl napaMeTp~ Y~OBJIeTBOpflIDT ycnoBVl:flM(3) , 

TO, MHorOKpaTHO npVlMeHflfl K HeMY IT6(36),M~ Mo*eM CBeCTVI: STO pemeHVle 

K W'e rz), (4). OCTaJIOCb noxaaars , qTO napaaerpu scex pauaoaansmrx 
pemeHVlM TMna I 6Y.IJ,yT Y)J,oBJIeTBOpflTb O)J,HOMY Vl3 YCJIo~Vlti(3),VI Tor~a, 

VlCnOJIb3Yfl e~HHCTBeHHOCTb, MbI MOllt8M cpa3Y YTBSP*AaTb, t.ITO ,Bce pemeHHfl 

TMna I nopoxnanrca Vl:3 'W;, (~), (4), VlTepau.VlflMVI c nOMo~blO IT6(36) • 
TIp8,n.no.JIOJKVlM, qTO B ypaBHeHMM Por napaaerp d: -=1:0 • M3yqHM nopa

HOBCK08 pa3JIOJK8HVl:e HCKOMoro pa~OHaJIbHOrO pemeHVlfl B H8KOTOpof1 KOHeq

HOM TOQK8 Z o. Mbl BVI)J,VlM, t.ITO ecna cl '* O, TO B TOqKe Zo pemeaae 

JIH60 MOllt8T VlMeTb nOJIIOC H8 B~e nepBoro nopfl)J,Ka, np~~M pa3JIOJKeHHe 

HMeeT ElVI,q 

cc 

1J)'(z) == L a.-~(;c-lo)K, D..-
i 
=;;' ,a(lE[, Q-1={(a_o flo)", ,,,, 

2-"20 11::::-1 

JIv.60. rOJIOM9p(flHO H OTJIVlt.IHO OT HYJIfl, .JIVI60 VlMeeT B TOt.IK8 :l o HYJIb nepso

ro nopanxa npa f3 -:#0 H nepBbltí K03<i$1u.HeHT pa3JIOJK8HHfl HMseT BH,q 

tl.of= 1-2 f3 ! Z Do OTCID)J,a cpasy lK8 CJIe.IJ,y8T, t.ITO eCJIH fi =O , TO Y paIJ;VIO-

HaJIbHOrO pemeHHR Pç HYJIb MomeT 6bITb TOJIbKO B TOt.IKe ~= O . TaKVlM 

06pa30M, JII0608 paIJ;VIOHanõHOe pemeHHe THna I Mom~T 6bITb 3anVlcaHO B 

BH~e p ri 

1 ([:ti r-Y:ti) ( 5)Wfz) "'-1+ Vu.: i.~1 Z -::l, -,f-p1 ::t -;;t, . 

C .Il.Pyrotí CTOpOHbI, JIOpaHOBCK08 pa3no~eHMe paIl,HOHaJIbHOrO pem8HHR B 

HYJIe, KaK JIerRO nOKa3aTb, VlM€eT CJIe~~Hti BM)J,: 

W(z) === L 
.~ 

CLJ< :t J< r,IJ.8 (6) 
:1-'" O J< =: O 

4. 

JIH60 ao = (-/3/0<.. I , 

JIH60 ~ = 1 (r::f: o ), 
JIH60 ao = o ~ Qj,. = o ~ i .... 1~ ... , tz- -I:> (l n. .:f-: O? 

npa ti = n:z..(::lv , 13 = O. n-e 
ITOJIQ)KHM reneps B Bbrp8.1KeHHH (5) Z = o , ror-na 'lJ(o) ==-1-". ~"*. 

CpaBHHBaR nonyqeHHoe 3Hat.IeHHe lu(O) li BbIpan{eHVle (6), Mbl BVI)J,HM$ ~TO 

~OnEHO 6blTb B~nOJIHeHO O~HO Vl3 CJIe~~~VlX ycnoBHtí Ha napaM8TpH pa~Vlo-

HaJIbHOrO pemeaaa TVln8 I: 

Y2cJ.... +V-2j?J"7=n-2p , (7a) 

i .2r1 = n - 2/2 ) v =I: O (7ó);2.. ~ , 

oL:::: Y ,re- j!) == O (3)J,eCb JIVl60 p -:=0, JIY!60 zp =n) . (7B) 

PaCCMOTpVlM nOCJIe~OBaT8JIbHO 3TH CJIYt.ISH. 3aM8THM, t.ITO B noeR8)J,H8M 

cnyuae {:> =o v., CJIe)J,OBaT8JIbHO, pe1lI8HM8 M01lí.eT 06paTI1TbCR B HYJIb 

TOJIbKO B Hyne, T.e. (5) MOERO rrepenacaTb TaK: 

_ ;ln... n2..
1{)(2) = ~-"':"I'l.-(--) oL=;;,p:::&o. (8) 

n :i! -;tI.,-"
C .IJ.PyroA CTOpOHbI, Vl3 P == o VlJIVI P = n./«: CJI8.n,y8T, "4TO BC8 BbIt.I8T~ B 

nOJIrocax SToro pemeHVlfl VlMeIDT O~HHaKOBbI~ 3HaK H p8meHH8 MOMHO 3anHcaTb 
n: 

B BH,lJ,e fi, \'" n.-l t l.[ [;C ,,' 1 f:1l (-1) t Sn. 
1J(zJ=-1-/-- -:t--Z-. ==-1- I{.-i-o{.' ..t.fi (z _ Zi!.) , (9)rul. 

e t."''' i!."'''./ 
rne S/1.. - CHMMeTpVIt.IeClmR W1mIl,HH t -nOpR)J,Ka H3 n: BeJIat.IHH 

2", Z"-J' .. ,;tn.. . Cpasaaaaa Bhlp8XeHMR (8) li (9), MhI nOJI~a8M, t.ITO 

sce S~ =O , e== 1;12, ... » n. -1 ,T. e. sce TaKHe p8IlI8HVlR, MO}KHO 
3anHcaTb B BVI)J,e 

0(z) == _ ;c n: d= T
n"-

'/3=0. (to) 

Henocp8)J,CTBeHHaR nO~CTaHOBKa (10) B P AaeT, t.ITO n MOMeT 6~Tb paBHos 
I HnH 2, T.e. c~ecTByeT TonbKO )J,B8 pemeHHH T8Koro BH~8, 3TO 

., ;t q
1J.J (~) := - :t -Q.. , a=-- d- T1 '13=0 ) J= I-.zô-'f-Zb :1 

~ 3H8K KOpHR 3~eCb H8RHM npOH3BOJIbHNM oC5pa30M ~HI{CHpOBaH. 

5 



~ 2:< 16 
H 1.J.Y(~) = - Z:t. + (L a = T) 01-= 2.J j3 =0,- tf:=.O. (II) 

Ilapaxerpu 3TIr1X pemenaã Y,IJ,O~JIeTBopmoT YCJIOBHflM (7) npa 13= O, p=o
 
lr1 YCJIOBH.HM (3). IIOCIWJIbKY W{;=)= e.u(~)TaRJKe RBJIReTCH pemeaaex Ps

""" t"\. r-- '""""- ~ 
c napaaerpaaa ri = - f3 ,J3 = - oL ,J1 =-r , t5"::::: o ,TO OT,IJ,eJIbHO 

peccxarpaaars cJi~aA oL =o , ;e~ o HeT Heo6xo,IJ,Ir1MOCTl1. IIpH d==-o , 
/3 ~ o MbI nOJIytll1M HHBepCl1etl MS (II) TatOKe TOJIbRO 2 pemeHI1R 1tf napa

MeTpbI 3TI1X pemeH1tfA y.n;oIDIeTBopRT YCJIOBHHM (7) H (3). 3HaqHT,nOCJIe,IJ,-

Hee YCJIOBl1e (7B) MOJKHO CqHTaTb qaCT~M cnyqaeM nepBoro. IIoRaEeM, 

qTO H BTopoe YCJIOBlr1e (76) CBO,IJ,l1TCfl R nepBOMY. IIycTb B~OJlHeHO YCJlO

sae (7q), TOI',IJ,a 13#0 , T.R. eCJIl1 6hlj3=0, TO Y pemexxa e,IJ,HHCTBeHHbtlt 

Hynb Mor ~bI 6bITb TOJIbRO B HYJIe, HO 3TO YCJIOBHe BbIBO,IJ,HJIOCb B npe,IJ,no

JIO)KeHHe, qTO B HYJIe pemeaae paBHO 1., 3HaQHT, ,IJ,OJDKHO CYIIteCTBOBaTb 

pa~HOHBJIbHOe pemeaae, HUI',IJ,e ne oõpanamieeca B HYJIb, npa ~ - O pasnoe 

I H npz 'l-;> C><:> cTpeMmtieecH K -1, 'ITO HeB03M02ltH O• IIOCTpOHM no t 8me- · _( 

IDIIO 1.J'(:l) ,)I.JIH xcroporo BblnOJIHeHO YCJIOBHe (76) ,HOBoe peneaae 1..D-(:t):'lff(~). 

~isyqHM ero noaeneaae B Hyne. TaR 'RaR 1Üt~),.,.--'r' 1 ,TO t-i
 
~ ~-~
 'UY(it) ~ 1 ,a SHaq1tfT,l1 napaaerpa penreaaa 1AY(2-} TalOKe 6yll.YT

2~O 
ygoBJIeTB9p.RTb YCJIOBt-i1O (76), T. e. ~ =a n -:t p. CJle.n;OBaTWIbHO, 

napaMeTpbI HCXO,IJ,HOrO pemeHHR Y,IJ,OBJIeTBOpRIDT YCJIOBHflM ~=~
 
I~ n~:l.,p . 2,
y-J../J :=:L ( r =!t o ) M TeM CaMIDA (7a). 

TaRHM 06pasoM, napaMeTpbI Bcex paqHoHaJIbH@X pemeHHA T1tfna I c
 

Heo6xo.n;l1MOCTblO Y,IJ,OBJIeTBopmoT YCJIOBHIO (7a) (eCJIH d:=p::::.O, TO YCJIOB1tfe
 

(7a) TalOKe BbInOJIHeHO'. H n:=<lP, nonpoõno 3TH peaeaas 6Y,IJ,yT paCCMOTpe


HhI B Ro~~e naparp~a).
 

IIpHMeHHM Tenepb K pa~HOHBJIbHOMy pemeHHIO THna I ~ pas IT6(36) , 

KaJlI,U,blA paa BbI6HpaR 

manOCb Ha eAHHHQY. 

MH nOJIyqHM.pemeHHe 

B8Tb TOJIbRO TaKHe 

SHaKH nepen ROpHflMH T8R, tlTo6ó1 V..zd. '+1-2/3 7 YMeHb

TaR RaR YCJIOBt-ie (7a) Bb1nOJlHeHO, TO B peSYJIbT8Te 

c napaMeTpaMM j3 ~-~ • BY,IJ,eM Tenepb paCCMaTpH

pemeHHH. ~H Ht-iX cnpaBe,IJ,1IHBO To~eCTBO 

W'(Z) = (W{-Z»)-~ (2) 

OTCIO,IJ,8 cpasy CJIe~eT, ll't'O HYJIH a.: H nOJIiOCa /;.. pemeHHR 'U.T(:C) 

CBRsaHbI COOTHomeHHeM a, =:!: & J i :::: .f.,"',1Il'. ITPH- QL: :=: 8" ,i=1~ ... )n., 
1J./(?)= - 1 ; eCJIH Qt, = - ~ ~ , i =";)"') n: , TO peaease MOltHO aarra

caTb B BH~e 

6 

n: 

11. 'r(Z) = _ [J (Z + ti. ) J f . (I3)
LUI~ h. ) Ói -.:flJJ.() /"=1:1$.

ri (;e - ~i) . 
iOf 

PacCMOTpHM nOBe,IJ,eHHe 'lV(2) B HYJIe: eCJIl1 n: qeTHOe, TO -1)/(0)= -1) 
eCJIH n. HeqeTHOe, TO 11.7(0)= 1. 113 npe,IJ,~HX paCCMOTpeHHA Mht SHaeM, 

tITO npa 1.AY{O) = 1 napaxerpa ri- M f3 ,IJ,OJDKHhI 6hITb nOJI~eJIblMM l1 /=1:. o 
H, CJIe~OBaTeJIbHO, YCJIOBHe (3 ) BhlnOJIHeHO. OCTaHOBHMCH nO)J,po6Hee H8 

nepaox CJIyqae: n qeTHOe, 'l<Y(O) = -1. BBe,IJ,eM ,IJ,lIfl 3TMX pemeHt-iM HOBbIe 

0603HaqeHl1.fI: 

?d(Z) = p(Z) Q-j:c), (I4) 
~p 2P 

rne P(;r) =: -.n (:e + BJ :> Q(~) = [l (:t -gi.)» &i ":/:0, (I5) 
~=1 ~~{ 

H SaMeTHM, lJ:TO nOJIHHOMbl P(lJ H Q tz) B3al1MHO npOCTI:l. 

IIo,IJ,cTaBMM BupaJKeHHe (I4) B ~s, TOI',IJ,a nOCJIe npe06pa30BaHt-i~ 

(2(P"Q- PD?/ - ,&(pa/(p'Q-PQ)_ r{(p-(2)3(Pr(J)_ 
2, PQ :cfJQ 

(I6) 

-rpo= f);cP(}(P+Q) + ;c(P4J-OP)(p"-O; 
P-Q P-Q"

2p 
(7)OTCIO,IJ,a cpaay CJIel.1Y2epT, qTO ~(~ !>i) + r = o . 

(.-1 

BHqHCJIHM Tenepb ~ &i ,!J,PyrHM ~noco60M c TeM, qT06bI nOJIyqHTb 
i-f 

COOTHomeHH~ Ha napaMeTphl ~H ~ • 3aMeTHM, qTO B 06eHX qaCTRX paBeH-

CTBa (I6) CTOHT nOJIHHOMH. ~e~CTBHTeJIbHO, eCJIH Mhl ,IJ,OMHO~t-iM 06e tlaCTH 

xa Z PQ H (p -Q ) , TO 3TO CTaHeT OqeBH,IJ,HbIM, HO T.R. zPQ H 

( P - Q ) ne HMelOT 06II\HX xopseã , TO H ,IJ,O ,IJ,OMHOJiteHHR 3TO -6b1JIH nOJIH

HOMH. 0603HaQHM npaByro qaCTb ~2n(X), TOI',IJ,a (I6) MOJKHO nepenHcaTb 

B BH,IJ,e 

. 2. f'p2 + (P'-Q')~ == JPQ(3P +(),)~ (I8) 

I',IJ,e nOJIHHOM {)1 (Z) HMeeT BHA 

Il (Z) = _ (P - Q - p/(P/-O;);C - 2. 6 2 11. / [( 
\fI ~ P 

, .1 
CAeJIaeM B Bhlp8Jl(eHHH (I8) aaxeny ;5 -- - z , ~vtTblBa.fI P{-;c) =- ()(7) , 
(}(-:t) = - P('Z) ; TOr:,IJ,8 

:l sq'rZ) -(~ (;r)-t:/z(lJ)2= { (P(:t)-f}tlljf3Q(Z)+~ (--.lij. (19) 

BHQHTaR t-i3 (I8) Bup~eHHe (I9), no~aeM 
(20)~ (-Z) = Q1 (.l) - (P(,l) + 0(2)). 
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CKn~~Bafl Tenepb 3TH B~~eHHfl H yqH~Bafl (20), no~aeM, ~TO 

f (P+ Q)2 -(P.e -O;C)2 = f (p-Q) ( Q-1 (l) - ()rz)). 
HeTPY)J,HO y6e,n.HTbCR, -qTO Q., rs ) - Ol.i!):::: r,,-~(i!.) - nOJIHHOM CTeneHH 

ae BbIlIIe n-2" n03TOMy MbI MO]lteM BOCnOJIb30BaTbCfl JIeMMO~I 3 (CM. npanoxe-
HMe I). CJIe.n.oBaTeJIbHO, JUl60 

Ó( )2. ' 2I P + Q - ( p~ - O~) = O~ (2I) 

Jut60 K
 

2(,0 -Q)( L (x-«, )-:1) :=: (P -ot± (P+OJ 1- t;/2 ' (22)
 

l=1 • 
PaccMoTpRM CHa-qanB nepB~~ cJI~a« (21). llpllpaBHHBaR R HYJIID R03~eH-

T~ TIpR CTaprnen CTeTIeHR ~ , nonyqaeM 

.2f(!:. 8/+ (!;p)~ O 
ITO)J,CTaBJIRfl B~p8.Jl{eHl1e )J,JIfl E 6: B paBeHCTBO (17), nozyuaex YCJIOBl-Ier

('f 1....1 
H8 napaMeTpH li o :r r·

Y-.zõ » = ZjJ . 
Cne,JJ,OBaTenbHo, ,n.JIfl TaKI1X pa~110HaJIbHHX perneHl1n YCJIOBl1fl (3a) BHnOJIHeHH. 

Bo BT.OpOM CJIyqae MH 8HaJIOr~HO nOJI~aeM
 

~
 

l-f'~8i =,Z (p--H+I)? ,
'=t f 

H nO)J,CTaanflfl B (17) y6e~)J,aeMcR, -qTO 

h = 2(p-H+1) =il n
Y-.ló '"' . 

CJIe,n.OBaTeJIbHO, YCJIOBHfl (3a) BhInOJIHeH~ npa m:= o M n. =. P-J<+ 1, l{.T .lJ.. 

Oceanocs paCCMOTpeTb CJIy-qa« ri.. =f3 = o . HeTPY,IJ,HO rrOKa38Tb, 'tlTO 

)J,JIfl pa~HOH8JIbHblX pemeHI1~ THna I npa d =j3 = o 6y,n.eT CnpaBe,IJ,JIHBO npen

CT8BJIeHHe . K 

n (X + tc.)2.1if(l:) = - --.. (23) 
. -( x-8c. 
(,= 

I1pHMeHHB K .1I!o6oMy TaKOMY pemeaan nO)J;CTaHOBKY T (37), MhI nOJI~HM ,lJ,Ba 

p8~110H8JIbHbIX pemeHIHI ~ c napaxerpaaa cLJ -= - cP6/1f' ' /33 ::: - oL 3 

d1:::: - b5'/8 / 7Ôs ::::-~ • C P,PyroR CTOpOHN, K3 TeOpeMbl o paI..\110HaJIbHHX 

pemeHHflX ~ I HaM 113BeCTHO, QTO npl1 

aL 3 =- - [3]. , ~ = - tS3 (24) 

ypaBl!eHHe q HMeeT TOJIbKO ,IJ,Ba TpRBliaJIbHhIX pemeHHR, paansxz 1, eCJIH 

TOJIbKO d3/(}f He paBHO -qeTHOMY ~RCJIY. Ecmt xe d...3/(Ji =- 2ri, ypaBHeHVfe 

{)3 VIMeeT, KpOMe Toro,e~e 2 pa~OH8JlbHHX pemeHHfl c aCHMnTOTHK8MK ±i 
I npa Z -J- 00 • 06a OHK I10p01K,IJ,aIOTCR O~H1W' VI TeM me pemeaaea zv;. (2) H 

CBfl38H~ M~ c060R HHBepcRen. B3BE Tenepb KRKOe-JIR60 pa~OHaJIbHOe 
8 

pemeaae P3 C napaxe'rpaaa (24) 11 npHMeHHB K HeMY rr- 1 (37), nOJIyq:I1M 

panaoxaasaoe pemeaae P c napauerpaaa 01.5'''''(3,:=0, crs- = -Y'o(3 ' 

bs- = - gJ'1 ,npH 3TOM pemeaas, pa3JllftffilOO{HeCH TOJIbKO illIBepcHeif, 6YJI:fT 

naaars O,o.HO R TO JKe peurenaePs ' . , .Pemeaaa 'Z<J';{.c)= ± 1 rrepeR,JJ,yT B 

~ (:t) == O) co ; HeTpRBHaJIbHble pemeaas MbI nOJIyqHM TOJIbKO, eCJIH olJ/IF/" 
> ,: =.2n H TeM C8MbIM r11 --.2.õ; = 2n . CJIe,o.OB8TeJIbHO, H )J,JIR 3THX panac

r 

• I ~ 
H8JIbH~ pemeHHR 6Y)J,eT B~nOJIHeHO YCJIOBHe (3a) 11 Bce OHM MorYT 6~Tb 

nOJlyqeHbl l13 2<% (;C) '= -1. MHOrOKpaTHblM. npHMeHeHl1eM II6 (36). 'I'eopexa 2 ~f.. 
nOJIHOCTbID )J,OK838H8. 

MH TOJIbKO -qTO nOKa3aJIli, -qTO -qaCTb paQHOHaJIbHb~ pemeHH« THna I 
)J,Rfl P nOJIyq:aeTCR Henocpe,lJ,CTBeHHo R3 pa~OHaJIbHb~ pemeHH« ypa13HeHH.Rs
P3 c nOMO~bID aJIre6pa11QeCKO~ no,o.CTaHOBKH ~-f(37). 8T0 He eAHHCTBeH

H~M cJIyqatl, sor-na paIJ,lllOHaJIbHhIe peaeaas THna I .n;JIíI R- MorYT 6bITb nony
-qeHH nenocpencraenuo H3 padROHaJIbHHX pemeHHR {1 . fIyCTb 13 ypaBHeHHH

8 napaxerpa J.y.rr; li f33/~ neueraue, Tor.n;a y 8 CYlI(e CTBy e T 

)J,13a pa4ROHaJIbH~ pemeHHH. TIpKMeHMM K HHM IT6(35) , KOTopoe CBR3blBaeT 

8 H ~ ( Ô:= O ). IIOJIyqHM aJIre6paRllec!\Oe penreaae P.,.. W{f:) == c:F(RJ 
c napaMeTp9.MH 

_ (ln+1)2 _ m? 
r1.,- 8 ' r; =1 cLs - T )Jj-= 1 

5" = 2,. Jlli60 = ~J { f3,=-!!L) f s =oJ ;.. ~ =_(2n+{) .;
Z {fã 8) S 

II "-3 - 2 (33 '1 f 
EcJIR Y '3 ?l: -- n -1 li r:f; < cn. + , TO (35"=0 VI 

MOiKHO BOCnOJIb30BaTbCR nO)J,CTa.HOBKOR S (38) M nOJIJlU'ITb pa~ROH8JIbHOe 

pemeHHe A- npH 

j = (2n. + 1)2.- I3 = _ (211. + 1) .2~ ~ == O í>.. = h 
(;t..S .32. ) r S J2 a« ) S" '1. 

B paf5oTe/
2/ 

YTBe{m)J,aeTCR, t.tTO eCJIH napaxeepa P y~OBJIeTBOpllD'l's 
YCJIOBHRM (3), TO pemeaae CBO~RTCfl K pemeHlm ~ , eCJIH l:lclo I -:F rt: 
n - IJ;Moe.IIpoIJ;s,rr.ypa CBe.nSlillR rrpeMar8JIB.Cb CJIe,IJyIWtafl.Ey,n;eM rrpRMeHRTb K 

llCXOlJ,HOM;y psiaeaan MHOrORpaTHO Iffi(36) ,ICaJIt.nIDt pas TaR Bl:16RpaR saaxa rre

J

pe)J, KOpHHMH, nOKa y no.nyqeHHoro pemeHKH napaMeTpH He I1pHMYT BH~
 

/3=-ri » ti' = O . 3aTeM npHMeHHeTCH nO)J,CT8HOBKa S * 11: fIB, 
OC~eCTBJIRID~ee nepexo)J, K pemeHHD ~ • TaKaR npo~e.n.ypa cBe)J,eHHfl HaM 

B 3TO~. paf50Te 6~loJIyq:e~H u:cnOJIb30BeH t.taCTHbIA cJIyq:aR nO~CTaHOB-* 
K11 5, ..a ~eHHO :1 ~: [ol.:::OJ tf'=:r.. j ~ Jo<.= o ,r= o ] 

/3=o~ õ= o lj3 =0) ô=.:J.do . 
l"..~ 
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li 
f 

:. 

R~eTCR MaJIOHHqopMaTHBHOn. ~enCTBHTenbHO, RaR MH B 3TOM naparp~e CneAOB8TenbHO, B MCXOp,HOM paaeacrae (25) nonHHOM !;,._J..{x)=O VI 

nORaS8JIH, BCe pauaoaaasuae pemeaaa THna I nOJIyllBIDTcR HS 'llX ( 1é) (4) YTBe~eHHe neMMN AOK8S8HO ~fl TaKVlX nonVlHOMOB. EcnM JKe AJIR HeKoTopo
nocneAoBaTenbHbIMH ~Tepa~~RMH no ~pMynaM TIB(36). T8KHM 06paSOM~ npo r-o Clt.~ CO ~ nOJIyqVlM, qTO Bb1nOJIHeHO paaeacrao (28), a ae (27), TO 
QeAYpa cBeAeHHR, npeAR01KeHHaR fpoMaRoM,~KTH~ecKM OSHaqaeT, ~TO MbI BBeAeM uosse nOJIl-fHOMbI CfIL.-1 (x) H pn-J- (X) no (jJopMVJIaM 
pa.u;HOHaJIbHOe pemeaae THna I AOnJKHb1 CHOBa BepHYTb K ~ (Z; ) H Cfn.. (X) -== (X-(;,JCjn.-1 (X)» (29) 
~e nOTOM nepeXOAHTb OT Hero K pemeHHRM f3 ,rrpH 3TOM, KOHe~o, (:
 
BCR HH~pMa~HR o pemeHHM TepReTCR. Te pa~OH8JIbHb1e pemeHMR TMITa I, I' Pn.-1J (X) === (Pn-1 (:r) - i fJn-1 /sc) )(.x-Co / -

f
• (30)
 

ROTOpb1e HenocpeAcTBeHHo CBRSaHb1 c pa~OHaJIbHblMH perneHHRMH P3,~e I'
 

Ms BSaMMHoti npOCTOTb1 nOJIHHOMOB ~ rx M Pn.--i (X) CJIeAYeT6bInH onHC8HbI HaMH B 3TOM naparpa~e. I 
BSaMMHaR npocrora Cfn--t cx ) M Ph.-2-{X) • IIoKatIreM Tenepb,tiTO AJlRABTOpb1 6na~oAapRT A.P.MTca sa TO, qTO OH 06p8TMn MX BHMMaHHe I f/n -1 (X) M p" _~ (x ) 15YAeT TaIOlte BbIllOJlHeHO pasesceso T:VIna (25).Ha 3TY TeMY, B.E.MaTBeeBa sa nOCTORHHoe BHHMaHMe M HHTepec K pa60Te I 

M B.f.MaxaHbROBa sa nOAAepJKRY. 

ITpMJ101KeHJlle I 

~PMYnMPyeM M AOK~eM SAeCb neMMY 3, Hcnonb30BaHHyro B AOKasa

TenbCTBe TeOpeMbI 2. 
JIeMMa 3. fJyCTb MHoro~neHbI ~IL' jJ n: _" ,J-f'l. -,z.. crerteaeã 

dea q.., = rt. '~Pfl.-1 = 12-1 HckJ- r'n-,2, ~ n. ... z TaKOBb1, qTO 
MM~T MeCTO paBeHCTBO 

2 O/:L Oh.-., + r»: = rn. fln..-z . (25) 

Torna, ecna pn-1 M Cfn.. B3aMMHO npocru, TO nM60 rn.-:z, T0*AeCTBeHHO 

paBHO HynKl, nM60 nonHHOM Cfn ~onYCRaeT npencraaxeaae 

o (X) =: Ch rx) :!: i. Pn - f (x) (26) 

rn ( K -t);2 ~ (x -d;,)
.-f 

rAe d~ - HeKOTopble KOHCTaHTbI. 
nOKasaTenbcTBo. Ms paBeHcTBa (25) M B3aMMHoR npOCTOTb1 tJn-1 

M q.n. cpaay CJIeAYeT, tlTO ~ (.x) ae HMeeT KpaTHbIX xopaeã, KOpHH nona

,UeticTBMTeJlbHO, nO)J.cTaB:VIM B (25) supazeaae Cfn. :VI Pn--1 qepes'CJn-i M 

pn.-2, , TorA8 

Z. 1'.2. 
Pn-2.- (X) + Cf 12-1 /x ) = ttn-1 (X) 0.z.-3 (X) , (3I) 

rAe I' 

r. (x)= ~-2 (xl ~ 2 Cfn-t(X) -.li Pn..-:z. (X) . (32)
!Z.-.3 (X-.Co ) 

IToK8JlteM, tiTO rn.-3 rx) Ae~CTB:VITeJIbHO nOJIHHOM. ~OMHOJKMM 06e qaCTM 

(31) sa ( X - Co) M nOJIOJtMM X = Co , CJIeB.a nOJlYtiMTCR UYJIb, a 

cnpasa - 9n-.f (co) =1= O , CJIeAÓBaTeJIbHO, BbIp87KeHHe . r''1.-2o éCo ) 

- 2, (q,.~-1 (co) + i, Pn.-:2, (Co)) paBHO HYmo, tiTO ~ Tpe60B!3JIOc b noxaaart.. 
TaKMM oõpaaou, nOJlMHOMhl Pn.-..:t. I{ ~12.-1 y,n.OBJIeTBOpRKlT scex YCJIO

B:VIHM JIeMMN. Ey,n.eM Tenepb CtlHTaTb, tiTO JIeMMa ,n.OKasaHa AJIR Bcex nOJIH

HOMOB CTeneHM fC = n-1, Torp,a JIH60 r h-J(X)EO, JIH60 
I' 

Q (x) = Cfn.-" (x) - i.Pn-1(.x) (.33) 
-Vn--f z ( L (x- oLi)-j 

l:::1 
B nepaox cnyuae MS onpeneaeaas r:n..-3 (x) cpaay cnenyer , tlTO
 

f1.t-;t = z: ( Pn.-:l,. - i ~::._.,); M3 (3D n~JI~aeM, tlTO JIH60
 

I Pn.-2(X) = i C(n-4 rcc) ,. JIM60 PI7.-2.(x). = - l. Cj;n-1 (sc) • I1epBID\ 
MOMa ~ 060sHa~M i c; J ,K =: 1, ... , n. . ITono~HM B pSBeHcTBe (25) BapMaHT Be)J,eT K 'n'-2. (x) =O,H neMMa ~ORaS8Ha; eCJIM me Pn.-.z. (X)= 

X = C~ , TorAs 6YAeT nH60 
:I 
i - i tJ-~-1 ex) , TO npeoõpaayea 0-z.-.z (X) ,no,n.CTaBMB sspaseaae 

pn-., (C/?) = - i Cf~ (CA!) , (27) ,( MR PIl-2. (X) ,K BHAY 

nH60 ~ . _ ,),(ct~(X) -r i PIl-t (X))

Pn.-1 (C~) = i e: (C~). (28) (I 11-2. (tx) - (.x-co)· 

Ilepeõepea sce n. xopaeã CK., ecna KaJItAbIR paa 6YAeT BbmonHRTbCR (27), iloACTaBJIHH aTO BbIpaEeHHe B (25), y6~aeMcH, QTO 

TO, ~HatnfT, nonHHOM t.n: - ,oi ) CTeneHH BliA8 Pt1-4 cx ) + iq:"cx:) B n: .Q (X):::: Pn.-of (x) - i ~~ (X) tI.T.,D;.
TOtlKaX 06paTHTCR B Hynb, a SHaqHT,OH paBeH HYnD ~R nKl60ro ~ , T.e. Yn .2(Z -C ) - 1 o 

Pn.--t (zc ) + iCf~{X) = O. 
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OCTaJIOCb paCCMOTpeTb CJlY'iati, KOI'~a 1""1-3 ex) =1= O li ~-4 ("X) liMeeT 

npencrasneane (33.) TIo~cTaBHM B If8BeHcTBo (31) BhIpaJKeHHe ,IVIR q-: (29), 1U. (t/l )= 7r /- vW1/2. + ~ lr -T~ _ (17) (35)
TOI'~8 ~-3 = :l ((J ~-1 +ipn-:l ) (?- (X-iN.yf). CpaBH.IDII ero c onpenene- .5" G 'Zr/-rv?: ?f~ + 1- 'Zr + /-t5'; , ' 1/- 1/ Z ~ /-1/ 1L <; 

HHeM 1"/1.-3 (X) , (32), U socrronsayeaca BbIp8JKeHlieM ,IJ,Jlfl PIl-J.. (x) (30) ; rne 2~= z2-, /l = - (1 + j33/1_S;') ~ 
TOp,IJ,a nOJlyqliM, ~TO 

1
f..-:l. (ai ) == .2 ( ~ (X-d.<r + (X c,d(Cf~(X) -I- lP,,_, (X)). Jats ~ (1 + ci:/IJ[_ -1'-//32 > j3s= -(1A4t;: -f<)ÍJ;2j 

DO,IJ,CTaBJlflR 3TO BbIp8JKeHHe B (25), rrpHXO,IJ,HM K paBeHcTBY fs LJ'" - 1- fJ; / b;- -O. 

~~(X) - i.. Pn.-Jx) = ~n. (X) ( i:t (x-,d-
f 
+ (X-C,rf~·T.ll.. 2. IIB,)j,eticTBYJOlIlee Ha peueaaax R- npa ~ F O . l1yCTb 1ü{Z/lJ 

HeKOTopoe peureaae Ps- npx napaaerpax r, = !/?et.-.L I ':j, ror-na supaxe" 

T8KHM 06paSOM,MH rrOKaSaJlH, ~TO eCJlli ~eMMa BepH8 ,IVIR Bcex nOJlHHOMOB /7/ r r'" á: 
HHe 

CTeneHH ( 11- -1 ), TO OHa 6Y,IJ,eT cnpaaennasa li ,IJ)lfl nOJlHHOMOB CTeneHH rt., 

OCTaJlOCb nposepnrs JleMMY npa n: == 2.. TIyCTb Pf cc) H Cf.l. (X) BsaHMHO 'lU: (21 r )-;:. z ~y/-IU: '2«:'-+ (lU?- /::iji7) ZV; +4j3:'-j:jtf2 üJi (36) 

npOCTbI H ~fl JI~60I'0 JC cf. r~ Z1dc:/-á~"'z,;::l +(IZdi'-I-~f3JZV:: +~-:-+yÇjij'ZM 

p{Zrx) + Cf~?X) = Cjr.z,(X)1; -' ~ -~. (34) TaKiK€ 6Y,IJ,eT pemenaex Ps-, eCJIH SHaM8HaTeJlb B (36) He oõpanaerca B 

HYJIb H ----7 2

ITO,IJ,CTaBHM Cf:l{X)::::: Cfo (X -C1)(X - Ct.) B (34), rorna npa 1"0-=1=0 01 (cr:+/-.2b~;e.J y1 r-:::-;:::;-- .rz:» ~JJ. "" <f = - f'D » (I" = y-.z., (T-2ft. - rz«: / 
dY~T BHnO~HeHH paBeHcTBa 

p{rx) +~. 9: rx ) = a{(X-C.,) J {- A =. (J'; -~fl) 2. ~ s:; = ;;; . -'1;vI- 76õ; rf {., 
P1 rx) -- i ~ (X) ::::: Q2,(.X -C~) ~ a-ta:z. = 9-0 ~ . rne f=1-1-2.f3l -I..z.-.u' . 

CJle,IJ,OBaTeJlbHO, p = X("Cl..1 +a..~) -(a.,L;. +fl,C..) Q/ =x(a,-Q..a.)+tltCz. -a,e 3. I1o~cTaHoBKI1 T 11 rp- ( MMelOT BH,IJ,/2, l/ 
f 

1 / :t ' 'r« .Li 
C ,rr.pyrotl CTOpOHbl, Cf:z,{X} zz: 2Qo X - Cfo (C1 +C~), a, == z i. 9D ,a2..= -2itjo . . /ii;1;t li;7 - 1 (37)
H P1 ("x)::= iCJo (c:L - C,,) • CJle,IJ,oBaTeJlbHO, tj.2. ra:) MO:lKHO neperra- T : ~(:t 11,.) -1JJ;(,zIJõ) =y''úf,('t/lsJ'+ 1 >caTb Il Bli.n.e 

Cf.z rx) = (2ífo (x - Cf;c) + Cf- (C~ -c.,»/:2 (x-d. ..y1» cI." =: C-1. 

f "'5"= O} I-- (oL 3 -d';/'ij==r = /3.=0 . ------!> .3 = jh = -0'3 ,
TaKHM 06paaOM, Mbl nOKaSaJIH, tlTO JlH60 ~ = o , JlH60 '!:-:J.,lX) HMeeT ís o:- d3 = _ 8"s- /8

npe,IJ,CTaBJleHHe (26), ~.T.,IJ,. Ms ,IJ,OKaaaTeJIbCTBa BH,IJ,HO, tlTO eCJIH MóI 6Y,IJ,eM s; J3 = -o;liCXO~T.b HS paBeHcTBa (28), a He (27), TO npH,IJ,eM K rrpe,IJ,CTaBn~HH~ (26) 
co SHaKOM IlJIIDC. ]eMMa nOJlHOCTb~ )j,OKaaaHa. 

2, 

TIpHJlOllteHHe 2 •

.3 3 5' ró 1J;(1.}JJ)-1/t' T- 1
: 'lAX (Z 1I ) .. 1ff.. (;t I r )= (~(~/JJ) + 1) ) 

B aTOM npHJlOEeH~H 6y~eT ,IJ,aHa CBO,IJ,Ka HcnoJlbaye~ B pa60Te qop
I I 

MYJI. 

f; r)..j ci j = o jr. ns, caaauaaomee paneaaa 'lr'(Z fJ3~ ypasaeaas 8 H peneHHfl fJolS"( 

1= j3! =- 3 ~! = I?~ O.I::: 

1.Ü(lf:IJ,5") ypasaeaas P5 c napaaerpaxa Js 6/, HMeeT BHA f 3 Ó.3 S J} == -'101.s. • 
. ~ = -O; õe- = -gJj 

12 
13 
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HET nu	 npOBEROB B BAlliEH BHBRHOTEKE? 

4. IIo,rr.cTaHoBRa ~, .rr.eitcTBYI01.l\M na pemenaa PS , HMeeT BHlJ,/I/	 8h1 MOJKeTe nOJlY'HlTb no nOqTC nepevacneaaue HKJKe KHHrH, 

1JJ. ("lIJ.) > 1.J. (;cli-, )= (z,Jí.(ff/1J + 1/,5: ~, f;; ·f'üJi(/z11) 
(38)

f d.~ j ~d,e = ~d.: }1.. = J3.i ~-cli ~ 1./ = /3-1 = o ·ri-	 di =0 /'r tfr;t = S'ZA 
õ::	 ~=o 

5. Mcrro~3YH pe3ynLTaTH paóoT/8,9~ HeTpylJ.HO BHrrHcaT~ rrpocToe 

IIE, ,r.r.eitcTBYJOmee ua peuieaaa Ps npa õ= o .IIycTL 'zJ; (2/li ) -perne
HHe Ps- npa napaaerpax l- =!&l:. = o,c!': l, rcrna , fi;, )0,-'=0 

'/.Ú, (:t! t )= 1+ !l J; Z 14 ~('àJi - 1) (39)
'ri r; (2 eu::"-1-,zj3c' '(zu... -'1))~ 

óYjJ,eT perueHHeM ~ npa fet = loLf -;:::. O, j3.f- == - {(-.2.{3;-1)~~ -,ti; :=J1/ S;;;:l01. 
3aMeTHM,qTO rrpHBejJ,8HHoe B paóoTe/2/ TIE rrpejJ,CTaBAReT coóofi KOMTI03H
UHJO npHBe.rr.8HHoro 3lJ,eCh IIE H nO.rr.CTaHOBRH ~-1(38).IIE (39) npHBOlJ,n~CH 

BIIepBble. 
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TEMATWIECKME KATErOPHH IIYB.1IMKAllMA 
OB'bE~HHOrO MHCIWI'YTA H,nEPHHX 

HCCJIEAOBAHHA 

Htmexc TeMaTIIJ(a 

1. 3KcnepMMeHTanbHBR ¢M3MKB BWCOKHX 3HeprMH 

2. TeopeTM4eCKBR ¢M3MKB BWCOKHX 3HeprMH 

3. 3KcnepMMeHTBnbHBA HeHTpoHHBR ¢M3MKB 

4. TeopeTM4ecKaR ¢M3MKB HM3KMX 3HeprMH 

5. MaTeMBTMKa 

6. RAePHBA cneKTpOCKOnMR M PBAMOXMMMA 

7. ~3MKB TA*enwx MOHOB 

8. KpMoreHMKB 

9. YcKOPMTenM 

10. AaTOMaTM3B~MA o6pa6oTKM 3KcnepMMeHTanbHWX 
ABHHWX 

11. 8W4McnMTenbHBA MBTeMaTMKB M TeXHMKB 

12. XMMMA 

13. TexHMKa ¢M3M4ecKoro 3KcnepMMeHTa • 

14. HccneAOBBHMA Taep~X Ten M MMAKOCTeH 
AAePHWMM MeTOABMM 

15. 3KcnepMMeHTanbHBA ¢M3MKa AAePHWX pea~MH 
npM HM3KMX 3HeprMAX 

16. Ao3MMeTPMR M ¢M3MKa sa~Tw 

17. TeopMR KOHAeHCMpOBBHHOrO COCTOAHMA 

18. Hcnonb3oaaHMe pesynbTBToa M MeTOAOa 
~YHABMeHTanbHWX ¢M3M4eCKMX MCCneAOBBHMH 
B CMe*HWX o6naCTAX HBYKM M TeXHMKM 

19. 6M~M3MKa 

BopAar n.A., KH·raeB A.B. 
05 anre6paHqeCKHX H pa~OH8nbHhlX pemeHHRX 
nRToro ypaBHeHHR lleeneBe 

PS-86-364 

PaccMaTpHB~TCR pa~oHanbHYe H anreOpaeqecKHe pemeHHR nRTo
ro ypaBHeHHR lleHneBe. llpHBOAftTCR YTOqHeHHaR TeopeMa 00 anre-
6paHqeCKHX pemeHHRX. HaAAeHM Heo6xo~e H AOCTaToqUMe ycnOBHR 
AIIR CYilleCTBOBaHHR y P6 pa~oHanhHhlX pemeHHA THna I, TO ecTh 
pemeeHA,HMeiD~ cneAYID~ee pasno~eHHe: 

... 
~L 0 + I ~ 

11:.•1 zk' 
w(z) llo f. o. 

s-+ 00 

noKa3aHa HX eAftHCTBeHHOCTb AJIR ~HKCHpOBaHHOrO Ha5opa napa
MeTpOB, AOKa9aHO TaK•e, qTo BCe pemeHHR THna I nopo~~TCR 
npeo6pa90BaHHRMH BsKnyftAa H9 TPHBH8nbHOro pemeHHR w0 (z) •-1. 

PaOoTa BhlnOnHeHa B na6opaTOpHH BMqHCfiHTenbHOA TeXHHKH 
H asToMaTH9aQHH OHHH. 

Coo&ueae 0Cheware1111oro HHCTHT)'T8 .GepRWX HCCne.ttoaaHHi . .llyfilla 1986 

llepeBOA aBTOpOB 

Bordag L.A., Kitaev A.V. 
On Algebraic and Rational Solutions 
on the Fifth Painleve1 Equation 

PS-86-364 

The rational and algebraic solutions of the fifth Painleve' 1 
equation (Pfi) are investigated. A stronger theorem about alge- ' 
braic solutions is formulated. Necessary and sufficient condi
tions for the existence of rational solutions of type I, i.e. 
solutions having the expansion 

w(z) "" llo + 
l-+00 

00 

I "'t 
k-1-;r' "o f. 0 

are found. The uniqueness of this solution is shown for a fixed 
set of parameters. All type I solutions are generated by the 
Backlung transformation from the trivial one (w 0 (z) •- 1). 

The investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JINR. 
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