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flpOlJ,OJDKeHO nsy -reaae 06PC1TI1MbIX cP0pMaJIb HbIX np eoop aa onaua n lJ,ByM ep H bIX aBTOHOlvlIILIX 

CIKTeM ;~l1 q) cPepeHU:Ha.JIb I-IbI X ypaaaeana C HyJl eBbI M IIP HO.fUI )f<erIHeM , IIpelJ,CTC1 B.JIeH HhIM OlJ,IIO­

P0lJ,libI MH IIOJIHHOMaMH nr oporo IIOp5!lJ,Ka, H B031V[Y IIJ:e l:H151MH B BH ,D,C cPo p M a.JIb HbI X CTCIICIIHbIX 

p 5I,D,OB, He COlJ,Cp )Ka IIJ:HX 'l.JIe HOB HH .>Ke 'rperr.ero IIOp51lJ,Ka. B p e r y JI51pHOM c.nyvae paccea o'rpensr 
CHCTeM bI , HMel:OIIIIIC KaHOHwlec Ky ID cpopray BHlJ,a (a:r i - s jgna x ~,.TIX2 ) C a cI 0 B Ka"-IeCTB e 

aynenor o rrpH6.JIII.>KCl:iH5I. 

)J,.JI5I Ta KHX CIICTeM B 5IBI-IOM B I1)~e norty-reust peaonaacnsre ypaeueuna , Ha OCHOBC1HI1H KOTO­

psix ,D,OK83aHbl 'reo pesn.r 0 cPOPMaJI b HOi1 3KBIIBaJICHT HOCTH CHCT eM Il yCTaHOBJIeH BH,U o606u \eH­

Hoti HOp Mc1.Jlb l:Io i j: cPOPMbI , K KOTOp Oti JIl:06a51 HCxo,D,Ha51cacreua MO.>KeT 6bITb CBe,UeHa 06paTl1MOi1 

3aMel:Ioti nepexceu nsrx . 

H a CT 0 51. llJ,a51. paoora 5IBJI5l.eTC5I nenocpen craenm.na rrpo,o;o m l<eH HeM pa6 0 T II-:~], rr 0 3 T OM Y B mji 
coxpanaror ca 0603IIa"-I eHlI51 H np ozto.nacaer ca r-rY M e p a IJ,H 5I nyI-IK T OB, cPop M y n , Teope M , 3 a M e Qa IIHH , 

cnellC :T BHH H npHMep o B . 

12. CI1CTCM I>I C HyJIeBbIM npl16JIlOKe H We M (a x I - sign a :r:§, XIX2) . 
00 Paccn crpan CI1CT e M Y (1), He Bo3MYlIJ,e l u-ra5I "IaCTb KOTOpOt'! OTHOC I1TC5I K perynapnony 

CJlY ' laK) 11 HMeeT BII,o; (a l , O,cd( O, 2b2,O) , rne a l CI < 0, b2 =1= O. 'Iorn a JI H HC il IiOH 3aMeHoH (12 t} 

ee l\W )f(I-lO npasccru K CI1CT eMe C r-reBo3MYllJ,er-rr-ro H "-ra.CTbIO (a , 0, - sign a )(0, 1,0) - KaHOHI1"-IeCK OM 

lp opMe (152) , npn 3 T OM a = ar! (2b2 ) =1= O. IT03T OlvlY l1cc fl eA y e lvl cacrev y 

! 3 2009 

(151) 

ITYCTb saueaa (2) Xi = Yi + hi (YI ,Y2) C hi = "L-c;2 h~p) (Y ] ' Y2 ) (i = 1, 2) nepenornrr (151) B 

c HcTeMy (:3) BH,o;a YI = ayr - a yi+ YI(Y I ,Y2), Y2 = Y1Y2+ Y2(YI ,Y2), r n e Yi = "L-c;2 ~(P+ I ) (YI l Y2 ) 
a q)OpM a Z;Q )(Zl ' Z2) = "L-~=o Z? ,Q-s)z fzg-s . 

)J, IlcPcPe p e r-rIJ,H p 'y5I (2) B c arry (151) H (3), npJ1paBIJ:I1B a a K03cPcP:Hl ~J1eHT bI n p n YIyr;+l - s (0 ::; s ::; 
S p + 1, P 2: 2) 11 I1CrrOJIb 3 Y5I 0603H a 'Ie m m (4) ~(S ,P+ I - S ) = 1/i(S,P-t-I- S) _ ~ ( S;P+l-S) (1/i(S'P-\ 1- 5) 

J13BeCTHGI ) , n o .ny -t a e xr CI1CT e l\lI Y BH,D,a (5): 

(a( s - 3) + p - s + l )h~S- I ,P- S+1 ) _ a(s + 1 ) h ~8+1,P-8- 1 ) + 2ah~s , p- s ) = f\(s,p- s+l) , 

(152) 
(a( s - 1) + p - s) h~S- I ,P-S+ I) _ a(s + 1 ) h~s+1 'P-S-1 ) _ h~s ,P- s ) = Y2(s ,P-S +I). 

TlPH p = 2 CI1CTeMa (152) COBMeCTr-ra , xorna BbIDOJIH511DTC 51 y paBH eHH5I 

2(a - 1)y
2
(O,3) + 2ay? ,l) - y

l
(I ,2) = c, y

l
(3,O) = c, 

a (1 - o,)y
l
(O,3) - Y p ,l ) - 2(1 - a )Yy,2) + 2QYP 'O) = c; 

ecnn a = 1/ 2, TO Yp,O) = c (hil ,l) JII06 o i :i ) . 
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Anan or-a -nro npn p = 3 ,a:O]D K H b I BbIDOJIH5ITbC5I p e30HaHCHbIe ypaBHeHJUI I ') (C 

2y(0 ,4) y (4 ,0) - 2y;(1,3) y' (3,1) _ ~ 
a 1 - 1 - a a 2 - a 2 - c, 

b 

(154) 

+ 0:(1 - 2a )(3a - 1 )y2(2,2) + (a + 1 ) (3 a - 1)(3 - 2a )y} 0,4) = c; 
lUIH ' 

ecnn	 a = 2, TO 4yP ,2) + 5 y}4 ,0} - 2 Y2(3,1} = c ( h~0 , 3) JIIo60fi) . 

B ypaBHeI-II15IX (153), (154) U BO scex rr OCJIe,a:y IO llJ,HX pesonaucnsrx ypa BI-I eH H 5IX BI1,a:a (a,Y ) = c 
l'!( ~ E 

KOHCTaI-ITa C U3BeCTHa 11 , COrJIaCHO (7), p a nna (a,Y ). 
f)r ,r + 

Teneps ,a:JI5I H I-I,a:eK COB p ~ 4 H S y ,a:06HO BB eCTH crreny ioume pa3.JIO:A<eHH5I : 
' IT O ] 

Torna ,1J;JI5I JII06bIX r ~ 2 CHCTeM a (152) pacnanaercx na ,1J;Be CHCT eMbI :	 hI' = 
1., T 

(a( 2T + /1- + v - 3) + 2 (r - T ) + 1 _ v )h ~2r +J.L +v -l ,2 (r -r )-v+1} ­

- (2 ' , ' 1 )h (2r+ J.L+ v+ l ,2(r'- r )- v - l } + 2-h(2r+ IL+v,2(r-r )-v} ­- a TT/1- TVT 1 a 2 ­

_ y(2r+ J.L+v , 2 (r-r}-v+ l }
~ 

- 1 ' 
( I j 6 1L) 

(a( 2T + /1- + v -I ) + 2 (r - T ) _ v)h~2r+IL+v- 1 ,2 (r-r } -v+ 1 } ­
b; = 

_ ~ ( ') + + + 1 )1 (2r + J.L+v+ l ,2(r - r) -v- l) _ h (2r+IL+v,2(r-r )- v ) _a ~T fJ v 12 1 ­

_ y; -v+ l )~ ( 2r+ J.L+ v , 2 ( r-r } 
- 2 

1I.!/11 Cli 
(K03cPq)l! llUeHTbI paaasr HyJIIO , eCJIH O,a:H H H3 BepXHHX U H,1J;eKCOB M eHbw e Hy JI .H) . 

IIo .JIO:A<HB B (155i) v = 1 H B ( 155i) u = 0, a 3aTeM H a 0 60poT, ,a:.JI5I JII0 6 0 r o p = 2r + /1- H3 

CHCTeM bI (1 55 IL) n ony -r a c v ,1J;Be He3 a BHCHMbIe CHCTeMbI : 

(a( 2T + /1- - 2) + 2(r - T ) )h~2r+ J.L ,2 (r -r ) ) - 0:( 2T + /1- + 2)h~2r+J.L+2,2 (r-r ) - 2) + 

+ 2 0:h~2r +JI.+l ,2(T -r) - 1) = Y 1(2r + IL+l,2(T-r )) (-(1+ /1- ) / 2 ::; T ::; r), 

I3 

(a (2T + /1- - 1) + 2(r - T) ) h~2r+JL-1 ,2 (r-r } +1 } - 0:(2T + /1- + l)h~r+IL+1 ,2 (T -r}- 1 ) ­	 I30:11 
2) ico, .. 

_ h (2T+JL ,2(r - r }} = y (2r + IL,2(r - r }+ 1} (0 < T < r}; JIeN1 2 - - , 

(a(2T + /1- - 3) + 2 (r - T ) + 1 )hi2T+ JL - 1,2(r - T)+l ) - 0:( 2T + /1- + 1 )hi2r+IL+l ,2(T-r )-1 ) + 

+ 20:h~2r+JI. , 2(r-r } ) = y (2r +JL ,2(r -T}+l ) (0 ::; T ::; r ) , 
1

?()C T	 = 
Pa:l (a(2T	 + /1- ) + 2 (r - T) - 1 )h~2T+JL ,2 (r -r ) ) - 0:( 2T + /1- + 2)h~2r+JL+2 , 2 (T-T)- 2 ) ­


_ h i2r I-IL+ 1,2(r - r )- 1} = ypr+JL+1 ,2(r -T)) (-(1 + /1- ) / 2 ::; T ::; r) .
 

B CHCTeMax (1560) (1561 ) rr OJIO:A<HM yT = y (2r+2-H/I ,2(r - r) - 1+i} yT = (YT 
.. . Y T ) 

,	 l ,r t ' 1. 1,(I.- 2}IL" l ,T , JIe l'vl/ 

I T - h (2r + 1 -HJL,2(r-T)-l+i) h r - ( h T h r ) ( . - 1 2' - () 1) IT . : , ( '(;J /.(J. (0:,Li,r - i , i - i, (i -1 )(1- JL ) ' . . . , i ,r Z - , , It - , . c pCXO, .(5I K H OM ,I M 

0603HayeH H5I M H rr O,1J;CT a B.1I5I5I h~ ,r H3 aropoii rr O,1J;CHCT CMbI (15(jJ.L) B II Cp By IO, II OJIy ' l a c M cucr exty CHel' 

hr IT I I' Y;T
CT 2,r + aT I~2 ,r+1 + br ~2 , T+2 = O,T 

)l,l1<1><1)EPEHUl/fA.l lb HbIE YPABHEIlH 51 '1'0 1\1 4S N~ 3 2009 ,lHl<.l)(IJ 
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L I.e 

o.; = - O: (20:(4T2 + 2T + (4T + 2)JL) + (2r - 2T - 1)(4T + 3 + 2JL ) - 3) , 

br = (2T + 2 + JL )(2T + ~ + JL ), Cr = (0:(2T - 2 + JL ) + 2(r - T))( 0:(2T - 1 + It ) + 2(r - T)) , 

)54) 

Jl Jl JI CI1CTCMY 

(158fi ) 

)=c rne 8 ' - TpeXfT,Ha r OH aJI bI-Ia51 (r + 1+ JL ) x (r + JL ) - M a T p l1u;a C 3JIeMeHT a M l1 eLI = a; (T = - Ii" r - 1), 
er , T I- ~= br ~(T = -JL"r - 2) , er,r- l = Cr (T = l - JL , r), a BCK T Op Yo= (yo. -fi ,· · · , YJ1' )' C'-Il'lTa H , 

' IT O Y2,- I ' YI,r+l = o. 
B CI1CTCMaX (lfi70 ) , (1571) rr OJIO)IUUvl 1-:7,'r = y !(2r- l+i+fi,2(,--r )+2-i ), yr (yr )? r ) 

, . i = i ,( l-i)ll' - - - , i,r ' 
h1' = h(2r- 2+i+ll,2(r-r )+2- i) hr = (1T hr ) 

I ,T t	 't ~i , (2-i)(l- fi) ' . . . , ir r : 

I10fT,CTaBJI5UI 2O:h'2 ,r 113 nepeorr rr0fT,Cl1CT e M b I (157fi ) BO BTOpy lO , no.ny -t aew 

ar = - O: (2o:(4T2 + 2T ~ 1 + (LiT + 2)JL) + (2r - 2T - 1)(4T + 3 + 2JL ) - 2) , (1551! ) 

br = (2T + 2 + JL )(2T + 3 + It ), c; = (0:(2T - 3 + JL ) + 2(r - T) + 1)(0: (2T + JL ) + 2(r - T) - 1), 

KITH	 cHcTeMy 

.+ J-L H3 

' /.1;e	 8 1' , Yo CTpyKTyp HO TaK He »ce, KaK B CHCT e Me (158fi ), H y{ - l ' y{r+l = O. 
1°. l1c CJIeA y e M CI1CTelVIY (158° ). )J,JI5I aa a ynnpoa anna Cl, __ . , Cr BBe,n;e lVI '-II1CJIa dr : 

(160d 

(1561') 
B03MmKHb I !~B a CJIy'-18SI : 1) cyuiecr nyer T (1 :S T :S T -1) TaKOe , 'iT O do, . . - , df-l f:- 0, df = 0; 

2) do .. . . , dT - 1 f:- 0, B 3 T OM cny-rae rrO JIO)K11 1VI T = r_ 
J1CMMa 3. /~J ~JL one.uenm oe dr 113 (1601) cnpaeedxuea npsisca» ifjapMyJLa 

) 
T
,	 dr = - O:(2T + 3)( 20:T + 2(r - T) - 2), 

zde	 T = 0, T 6 c.lLy"iae 1) U T = 0, r - 1 6 CJ~y ''/,ae 2). (1571! ) 

P a:-l o obe M lvIH O)KeCTBO nap (0:, r) C 0: f:- 0 11 r 2: 2 na fT,Ba CClvIeH CT Ba : 

{o: ,r}t ={-k/l, (k + l)n + 1h,l ,nEN, Tl = ln; { o: ,r } ~ = { ( o: , T ) tJ-{ o: , r}D · 

J1eMMu 4. Ecnu napa (0:, r) E {o:, r} i, mo O.IL.fl dr U3 (1611) peanueuemcs c.lLy"-w i11) C T = Tl ; 
U .lLU (a,7') E {a, rH, mo - c~Y"iai1 2) U T = TO = r . 51 K HOBblM 

CUCTe M a (158°) M e TOfT,Olvl Taycca M O)KeT 6bI'rb npeoopaaoaaxa B Cl1CTeMY
CIfCTeMY 

(162d 

lJ,l1<D <D EPEI-IlJ,I1A.nl>HbIE YPAB HEHI151 TO M 45 N~ 3 2009 3 2009 
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rzte 
do bo 0 0 0 0 0 0 au ( 

0 d1 0 0 0 0 0 0 
........ .. . . . ............ .. . . .. . ...... .. .. ...... . .. .. . .. 
0 0 df - 1 bf- 1 0 0 0 0 

0 0 0 0 bf 0 0 ° 
B0 CT+1 a f +1 bf+ l 08 :t = ° 0 

0 0 0 0 Cf +2 a f +2 0 0 

o 0 0 0 0 0 ar - 2 br - 2 

o 0 0 0 0 0 Cr-1 ar - 1 

o 0 0 0 0 0 0 Cr 

YJ llMe eT KOMrrOHeJ-IT b I YJ:o= YO,o, YJ,T= Yo'T- (Cr / dT- 1)YJ,T-1 (T=1, +), YJ,r = Yo'T (T = ++l ,1'); 
aT , bT, Cr , dT ortacaa sr B (1580), (161d · O 'IeBllA HO, 'ITO YJ,T = L: j=o(_ l)T- jYO, j n:=]+lcv / dv - 1 
(T = 0, 1 ). 

'!"OI;JW 
Ilepasre + y p a BH e J-I I1H CllCT 8 M bI (1621 ) 0AJ-I03 J-Ia t.IHO p a3peUIl1Mbl OT HO CllT8.7I I>Jl O h2,1 " ' " h; ,t , 

a y p aBI-I8H1l8 C HO M8p OM + llM ee T BllA (j = 0 
1'e 

B cnyxae 2) T = 1', 8 :t - AByxAllar OHaJIb Ha5I M a Tpl1u.a C Hy .JI8BOH HI1 >KHeH CT p OKOH, y pau IICH 1l8 

(163r), rrOC.JIeAHe e B (1621 ) , I1M eCT BllA O· h'2 ,r = 't'J> 
B crry -r a e 1) BbIA 8.JIllM rrOC.JIeA H l1e r - += kn + 1 2: 2 y p a s n en u a (162d : 

rA8 e ~+ - T p eXAlla r OH aJIb J-I a 5I sepxner peyrom.nas M a Tpllu.a C r.JIaBH OH A llar m l a.rrb IO Cf+1, " " Gr' , 
j =.

h;+ = (h; ,1'+I" '" h; ,r )' Y; + = (YO, t+ l ' " ' ' YO,r )' 
P a30 6 b 8 M napsi (a ,1') H a T p l1 He rr8peC8 K a IOll1,llXC5I ceM 8 HCT Ba A Pyr I1l\'1 0 6 pa30 M: 

{a ,1'}iC= {a, r} 1, Tf =ln + 1; 

{a, T}i C = {-2k / (2l - 1), (2n - l )(k + l) - n + 1h,l,nEN, 

Ti = 2ln -l - n + 1; {a , T } ~ C = {(a, T) rf- {a ,THCU {a, THC}. 

I10 .JIO>KllM Cr = cTc;, r A 8 c~ = 0:(2T - 2) + 2(T - T), c~ = a (2T - 1) + 2(T - T). Scm 
T = T j +

leMMa 5 . ECJI,u napa ~a ,T) E {a , T}'[c (v = 1,2), ma 6 (158°) CT = 0 mone xo npu T = T~ , 
(Wf) , ) a ecnii napa (o: ,T) E {a ,ThC, ma C1, · · · . c: -::/- O. 

C JIC,lJ.cT 8 Hc 19 .B cu cm e.Me (1580
) Cl, " " Cr -::/-O, 3aUC1<,;j/,1O'leHUe.M C~l +l = O, ecj/,u (a , T) E 

E {a,T H; c~ln- l-n+1 = 0, eCJl,u (a ,T) E {a,T HCC {o: ,TH · 
Cm~ ,IJ,OB aTe.JIbHO , B CJIy'Ia e 1) MO>KHO BB8CT ll M a T pllIJY G = {gTj }~, j=t+ 1 C 3.JI8M8 r-ITa M I1 

I ,/(C' VI 
) 

:::: 

3 alI l1, 
gTT = 1, gTj = -(gTj- 1aj-l + gTj- 2bj- 2)/ Cj (T + 1 :S .j :S T). C OI'JI( 

Tor zta Ge ~+ = {gTj-2bj -2 + 9Tj - 1 aj- l + gTj Cj } ~ ,j -t_1 1 = d i a g { c t +1 , " " cf } 11 CI1CTeM a (1641 ) , 

yMHO?K8I-IH a H crren a Ha MaT p l1IW G, paanocnrn.n a CHCT e'M8 

r 

Crh'S,T = L gTjYO,j (T = f + 1,1' ). 
' I' , (~ . ( / 1j=T j + l 

)J,Wf> <DEPElJLU"1 A.I1 b l-lhlE YPA13HEIIH51 TOM 4:' N2 3 2009 

I 
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B 0 3BpaIlI,a 5ICb K y paBH8H HIO (163d, nOACTa BH M B Hew npsn-ryro cPopMyny A JUl YI, l' H3 (1G2, ), 
a B c.ryiae 1) TaK)Ke h'2,7'+2 H3 (166d (C1'+2 =I- 0), TorN\, 

f T	 r 

) h1' 
'""" ( )1' - j IT C

v y;r b1' '""" Y;1' (167d l · 2,7+ 1 =	 Z:: - 1 -d - O,j - ~ Z:: 91'+2j O,j ' 
j=o v=j'l l v- I 1'+2 j=f 2 

Bsrpaaa u B (167d YO,j -rep es Yi'~j (i = 1,2) , ,!J) 151 <rer o BBe,lWM KO H CTaHTbI 

1' j1.Lj = a - IT
l' 

(a( 2v - 1) + 2(1' - u ))/ (2v + 1), 
v=j+l 

Vj = (- 20' + 2(1' - j))Uj/( 2j + 1) (j = 0, f), 
(168d 

1' +1,r ); 
Vj = - bf ((0: (2j - 2) + 2(1' - j) )g7'+2j - 2a jgf+2j -d/C7+2 (j = f + 2, r ),cv/dv- 1 

Tor;J,a B CHJlY (158°) , (16lr) 'Uj = (_ l )1' -j rr:=.i+lcv/dv- 1, Vj = ((2j - 2)0. + 2(1' - j))Uj - 2j aUj- l 
hT 

. . . , 2,1" (j = 0, f) 11 Uf = 1, Vf = (-20: + 2('1' - f))/(2f + 1). 
'Icucps B (167r), corvracno (158°), 

(163d 
l' l' j .j-l

'L 'UjYO, j = L UjY{ j + 'LVjYl:j , 
j=O j=O j=O 

a 

(164d r l'	 1'+ 1 

L 9f+2jYO,j = L 9f+2j( Y;;j + (0:( 2j - 2) + 2(1' - j)) Y:2:.7) - L 2aj91'+2j - 1Y{j ' 
j = f +2 j = 1'+2 j =7'+3 

B pesym.rare CB513b (167r) IlpH H HMaeT BHA 

f	 T 

L (ujY{j + vj Y{ j ) + 1," I'+ IY{7+1+ L (ujY{j + vjY{ j ) = o. (169d 
j =U j =1'+2 

E CJlH (o: ,r) E {o: ,r}} , TO no nevve d H CJl eA CT BlU O 19 f = Tl H C1'1+1 = 0, rr03T OM Y (166]) rrp n 
T = T I +1 ziaer A On OJl J-Il1Te.ITb HYIO p e3 01IaIIc li,YIO C B ~r3b 0 ·h2,1'1+1 = 2:J=1'1+1 g1'l +lj YO,j ' anarror-x-mo c pu T = Tv, (169d npe;J,CTaBHMyIO B BHA e 

rau (ex ,r) E 
'""" (u1Yt + v1Y2·) = 0, (0: ,r) E {o, TH (h&,1'l+l (1701 )mo60il ) , Z:: J ,) ),) 

j = ' 1+ 1,MH 

[·)\C uj = 9 71'"' I j , v} = 2(a (j - 1) + r - ,j)g1'j +lj - 2ajg1'l+l j-l , gTj H3 (165d·
 

(165d 3arrHweivI CB51.3H (169d, (1701 ) -iepea KO::J cP cPHl~HeHTbI Cl1CT8M b I (3).
 
COrJlaCHO Orrp8A eJl eHHIO (168d , npn O:S j :S f - 1 MIiO)KI1T8J1H Uj, Vj = 0, 8CJlH
 

11 (0:(2v - 1) + 2(r - v)) = 0, 
v=j+l 

(166d 
T.e . cj+ l'" c~ = O. Kpone -roro, Vj = 0 (O :S j :S of), eCJl H -20: + 2(r - j) = 0, T.e . .J = r - 0:. 

,lJ,VI C[)("D EPEHlJ,I1A.JIb HblE YPABHEHItI5I T OM 45 NQ3 2009 
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B Be,l\e M Ce M e MCTB O {o:,TH = {n, m }m,nEN, m?2 C ({o: ,T }? \ {o:, T}IC) . Torna Vj = 0 ~ (o:, T) E 
E {o, r H H j = m - n . H CrrO JIb3 Y5I CJIe,l\CT BHe 19, MO>K HO Cpa3Y npeoopaaosar i, ypas neane (169d nu 
B cny -rae 2), xorzia f = r. 

ITYCTb (O: ,T) E {o: ,THc C {o:, T}?, T .e . 0: = -2k / (2l -1 ), or = (2n - l )(k+ l) -n+ l (k , l,n E N ) . 

Torna T:j=2ln- l -n + l ( I~T:j~ T - l), rr03 T oMY Uj, Vj-l O (j =Ti, T), TaKKaKHCCO,1J,ep>Ka T 

c~c = 0, 11 (169t) HMeeT BH,1J, 
2 

r 
,, (. .y (2j+l ,2(7'-j )) + .y,(2j,2(1' - j ) 1-1 ) ) _ ~ 
L U.7 1 V 7 2 - c. 

j =r2 

E CJII1. (a ,r) E {o: ,T}? \ {o: ,THC, T O ypasuen ae (1691 ) npaama aer BH,1J, 

7' 

2:) Uj y P j+1,2(7' - j )) + vjyPj ,2(7' - j )+1)) = C (T 2: 2), (169?) 
j =O 

11 see 'Uj ,"i -I 0, K pOMC Vm - n = 0 I1pH (0: ,T) E {o , T}Y. I'/ie 
ITYCT b (0',1') E {o:,T}i = {o:, 1'}ic (f = Td. O r ~eH.I1. M 'Uj, Vj B (1691 ) H (1701 ) , IlBeM ,1J,JI5I llCK' 

T = T ) + 1,.,. - 1 pexyppen-rnyro n OCJIe ,1J,OB a T e JIbHOCTb 

uorn 
OT13E 

Tor;. 

E 

(l71d 

HH,l\YK ~l1 e M n o j MO )KHO nox asari. , ~rTO B (1651 ) npu f = T1 

9Tj = 91' j-Ji'Tj-dcj (j = T + 1, T, 91'1' = 1). (l 72d 

ITOCK OJIb K Y 0: = - k /l , r = (k + l )n + 1 H T1 = In, T O B (158°) 

Cr = (2n(k + l ) + 2 - 2T - k( 2T - 2)/ l)( 2n(k + l ) + 2 - 2T - k (2T - 1)/l ) 

H Cr = 0 I1pl1 T = In + (k + 2l) /( 2k + 2l ), In + 1, I10 3TO MY CT > 0 npn T 2: T1 + 2. 110 .11 
,11,JI5I O~eHK I1 CHH3Y ~rHCeJI i Tj BBe,1J,eM ~j = -2(j +1 )(0: (2j +1)+ 2(T- j ) - 2) (j = T1 + 1, r - 1). 

ITo c KOJIb K Y ~j = 0 I1pl1 j = -1 , In - k /( 2k + 2l), TO ~j > 0 npz j 2: In. n o HH,l\Y K~I1H 

i Tj > (j (7 = 71 + 1, T1 + 2, j = T,T - 1). Cornacno (165d , (l72d , rrpa T aKl1X T I1Me e M 

9Tj > 9T j - 1 ~j-dcj > 0 (j = T + l , r ), n 0 3ToMY 'Uj < 0, u} > O. 
ITOCKOJIb K Y cj = O npn j=T1+ 1, T O B (170d V';]+1 =0, 11 cj , 0: (2j - 1) + 2(r - j ) < 0 np a 

--,---~ 

[l ie I 

j 2: T1 + 2, noar on y sxoztauree B 'OJ H3 (168d 11 B v} 113 (l70d astpazseune 7 =1 

(0:( 2j - 2) + 2(T - .j))9rj - 2aj9Tj-1 < O. n 
+ 2] 

B p e 3YJIb T aTe eCJI.I1. (0:, T) E {o:, r}i, TO y pan aeaae (1701 ) npl1H I1MaeT BI1~ n 
C T v 

U1 y (2T] +3,2(r-T]) -2) + "
7' 

( 1y(2j+1,2(r- j )) + 1y, (2j,2(r-j )+l )) _ ~ (170i ) ' IT O (1']+ 1 1 L Uj 1 Vj 2 - c, 
I IONlIj =T] +2 

M 
rn e s ee U} > 0, v} < 0, a B ypaBH eHMH (169d Uj < 0, Vj > 0 n pn j = T1 + 2,1', VI (169d ) iHar 
rr p l1I-II1. M a eT BI1,I1, 

1'] 
,,( .y (2j+l ,2(1'- j )) + .y, (2j,2(r- j )+1)) + y, (2(Tl+1) ,2(1'- TIl-1 ) + 
L U J 1 '07 2 V T ]+1 2 CCJm 

j = O J] 

Gr ­jocCT] +2 I 

,IJJ1cD<DEPEHl~I1AJIbll bIE . PABHEHH.H TOM 45 J~'~ 3 2009 ,LJ} I 
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~, r) E 2° . 11(;c JIe,rryeM cacr evy (1581
) . Pa306beM nap sr (a, T) (a 'I 0, T 2:: 2) H a TpH He n epeCeKaIO­

(1691) IIJ,I1XC5I c e Me ?icTBa H BBe,rr,eM cree-iaionme Ka)!<,rr,oMy KO HCTa HTbI Tv : 

{a ,rH = {- 2k/(2l -	 1), (2n - 1)(k + l) - n + Ih InF,lIjOUM 1, '. E N).	 " - 2 2 

,ep)KaT 
jVI~ = { k2:: 2 , l= O, n = I }, Mi, ={k,l ,n E N}, Tl = 2ln- l - n + l ;
 

{a,T} ~ = { -k/l , (k +l)nh,l ,nEf~ , T2 = In ;
 

{a, r}g = { (a ,T) ~ {a ,THU {a ,T}n , TO = - l.
 

JIel\IMa 6. EcJI,u (a ,T) E {a ,T}!2 (1/ = 1,2) , m o 6 8 ' U3 (158 1) cTv = 0, CT 'I 0 (0 ~ T ~ T, 
T =!= Tu ) ; ecJI,u (a , T ) E {a, T }g, m o CD , . . . , c, 'I O. 

CJle,l~CTDH e 20. EcJI,u (a, T) E {a, TH, mo CT > 0 (0 ~ T ~ T2 - 1) . 
BhqemlIvI nocnezmae T - Tv + 1 y p a BHeI-m M. (158 1 ) B o T,iJ,eJI b HylO nozica crev y 

( 1 69~) 
8 ' +h' + = y;' + (	 0 1 2) 

1/ 2 ° 1/ =	 " , 

r ,Il,e 8 ~+ - T peX,Il,11ar o Ha.lIbH a 51 BepxHeTpey I' OJIbHa5I MaT p I1ll,a C I'Jl a BI-IoH ,rr,H aI'OHaJIblO cT ,/ , " " C" 
, . ,	 ! 1'+ _ (I ' ! ' ) V',+ _ (y;, ,1", ) 

e,IJ,51 ,IJ,JI 5I UCK I OpbI )'2 - ~2 , Tv ' " - , "2 ,1" 1 ° - O,T" , .. . , 1 0 ,1' . 

ITp JI 1/ = 0 CH CT CM a (1642) cosnanaer C c H cTeMoH (1581 ) , T OJIb KO M a T p I1L\a 8 ~+ HMeeT /.1,0 ­

IlOJIHI1TCJIbHbI?i Hy JIeBOM. IIepBbIH crorroeu IIOp O)K,rr,a lO IIJ;HH rr c eB,Il,0 2m eMeHTbl C- l = 0, KOTOpOMy 

(l7 1d oree-raer TO= - 1, 11 h'2 - 1 ' 

YMHO)!<HM cncr esry (1642) CJIeB a na M a T pHll,y G, onpezrenenuyto B (165 d , B KOT Op OH T = T v - 1. 
T OI'A a cTh'2 ,T = "L,J=T9TjYO, j (T = Tv ,1) 

B bIpa )K a51 K OMIIOHeJ-IT bl YO:j -iepes ~~j corrracao (1581 
) , norry -raera paaencrna 

r 

cTh; ,T =	 I ) 9TjY{, j + ((a(2,j - 1) + 2(T - ,j))9Tj - 0(2) + 1)9Tj-l ) f"{,j )' 
j=T 

IT o JJeMMe 6 B HI-!X T OJIb KO (''Tv = 0, II03TOM Y TO JIbKO npn T = Tv H M ee M CB5I3b 

- l , r - l ). 
r 

f1 H,!l.YKlI,l1 H 
~ ( ujY;'j +vjY;) = 0, (a ,T) E {a ,TH (1/ = 0, 1, 2), T I1MeeM 

j = T1/ 

) < 0 I1pH	 1; 1e uj = 9T"j, vj = (a(2 ,j - 1) + 2(T - ,j))gTvj - a (2,j + 1)9Tvj- l (,j = Tv,T), gTj H3 (165d C 

T = Tv - 1 I-! h2'" T IIpH 1/ = 1, 2 [-[e HMelOT OI'paHI1<1 e HI1f l. 
, v 

ITP 11 1/ = ° (TO = - 1) OT CyT CTBy lOT h'2 ,- I' Y2: -1 , CB 5I3 b (169 2) HMeeT B U,rr, "L,J= - 1 'U~ Y{,j + 

+ "L,J=o vJY2,j = °11 rapatrr npyer paa penrmroc-n, CH CT e M bI (1581
) . 

ITYCT b 1/ = 1,2. TOI'Aa B CI1CT e Me (1581 ) OCTaJI I1Cb Hepa3pe WeHI-I blMI1 n epnsre T v + 1 y paBHe I-IH H 

C Tu + l Iie113BeCT H bI M l1 h2,0 , " " h2,T" (0 ~ Tv ~ T) . ,l],J151 I1X p a3peW I11vI OCTI1 lJ,OCT a TO<1H O ,rr,OK ,n aTb, 

LITO det 8~- =!= 0, I'Ae 8 ~- - TpeXlJ,11aI'OI-l aJI b Ha51 M aTpUll,a c n IaBI-IOlf lJ,l1a I'OH a n b IO a- I , _. . , aT~ - I , 

ITO/ I,.VIaI'OlICU IJ,IO CD ,. · . , CTv - l 11 H aM 11arOH a JIblO b_1, · . · )bT,, - 2 (1/ = 1, 2). 
MCT O,Il,OM Taycca MaT p I1lI,a 8 ~- npeoop. rryer ca 13 ,Il,By x,u,YJ arOH aJIb HyIO M a TpH lG' e~- c maBH o H 

11 (169d ;l ) Ia I' OHa _llb IO f - l , " " eTv- l 11 I10MHaI'OHanblO Co , . . . , CTv- l ITO percyppem- a sn« cPo p M y.muvI 

(' (' ,1m (~,, - l , " " e o 'I 0, r zte 3 JIe M e HTbI aT, b- ; CT onpezterteiu. r 13 (158 1 ) . 

JIcMMa 7. B uampuue e~ - (1/ = 1, 2) onp eiJeJ/.Jiv,It'bte no rjJopMy.Jta.M (1602) d U Q2 0 HM'bH'bte 

3JLr.H ('. 'IiTn 'bt e T ,, - I , . . . , e -l ottin urcwu om H y Jl,Ji. 

,lJ,oKa3aTeJlbCTuO. I1YCT b (a ,1') E {a ,TH . Ecn n k ,l ,n E M~ ; T O (a ,T') E {2k , kh 22' " i = 0, 
(169}) 

8'i- = a'- I' I103T OM y	 e-l = a-I = - 2k + 2 '10 . 

).LHCl)CJlEPEHll,HAJIb HblE YPABHE HH51 T OM 45 NQ3 2009 ~! 3 2009 
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E CJUf k , l, n E M.j, T O a < 0, H IJ,JI5I er II3 (1602) nepna n p5IMa5I cpoprayna 

liper = (2T + 1)(2aT + 2(T - T)) (T = T1 - I , -1 ). 
yp 

:Vb p a BeH CT B a er = 0 CJIeAYeT, eITO T = T/ (1 - a) = 2lti - l - n + (k + l - 1)/ (2k + 2l - 1) ~ Z 
npa k , l , n E Z. TI03T OM Y B (1612) er l - 1 , " " e-1 # O. 

TIY CT b (a,T)E {a,T)§ . Torna a < O. 1I0Ka:tKe M, T.JTO er2-1 , ... ,eo > 0. 13Be,rr,eM 

(r = (2T + 1)(a (2T - 1) + 2(T - T)). 

TOI',.' ~a rrpa T ~ 0 Hl\leeM (T > 0 q T < T2 + k /( 2l + 2k ) H no lIHAYKIJ)1lf er> (r (T = T2 -1 , 0). II \I! 

,l..I,J15! e_ 1 BBe,rr,e lVI 1]r = (2T + 2)(a (2T - 1) + 2(T - T)). Torzta 1]r > (r > 0 n pn 0 ~ T ~ T2 - 1 
II 1]-1 = O. flo HHAYK ~lIH er < 1]r (T = T2 - 1, - 1). ]leMMa ,rr,OK33aHa . 

H YCT b (o ,») E {a ,TH , k, l , n E M~ . O ~eHl1M u}, vJ B (1692) (j = T1,T). 13 (1581
) Cr = 

= (4kT - 2T)(4kT + 2(k - T)), 'r.e . Cr = 0 n pn T = -k/ (2k - 1), 0, rr 0 3 T oMY ~ > 0 npn 
T ~ 1 = T1 + 1. C OI'JIaC HO (171r), ,rr" IT5I T ex j = T1 + I ,T, npn KOT OpbIX lrd-1 # 0, sepna 
cpop uyna (172r) 9rJ] = 9rd-rfrJ]-rlCj . 

~J ! 5I O ~eHKl1 lrd BBe,rr,eM 

~j = (2j + 3)(0(2j + 1) + 2(T - j ) - 2) > 0 11 'TJj = (2j + 3)(a(2j + 2) + 2(T - j) - 2) > 0 

npn j ~ O. TIo I1H,LI,yKTJ,l1l1 ~j < l r l j < 1]j (j = T1, T -1). T OI',Il,a 9 Tlrl = 1, 0 < 9rjj -1(j -rlCj <
 
< 9rJ] < .9rd - 11]j- rICj (j = T1 + 1, r) . -: (o:noMy, so-rrepasrx , u) > 0, a BO- BTO pbTX, rr OCKOJl bKY (l :S
 
X2 = 0(2j - 1) + 2(T - .j ) = 0 npu j = T1, TO B (1692) V;l = O. TI P I1 j ~ 1 = T1 + 1 X2 > 0 II 

(
 

'vJ < .9r!.i - 1(X2'TJj -rlCj - 2j - 1) = O. TIo :3ToMy e CJII1 (a, T) E {a, TH, k, l , n E NI~ , TO see u} > 0,
 
vJ < 0, K pOMe V;'l = 0, H (1692) I1M88T BI1,Il,
 

r 
1 y (2r1+2,2(r-Tl )) + '""" ( 1y(2j+2,2(r- j )) + 1y;(2j+1 ,2(r-J) +1) ) _ --;

UrI 1 D Uj 1 Vj 2 - ( . (169§) 
I )~e 

j=rl+1 Be I{ T( 

COBI!(
TIo K a :tKe M , T.JT O p a BeH CT BO ( 1 69~) l1MeeT MeCTO 11 ,Il,JI5I k, I , n E NIi. TIOCK OJIbKY T1 = 2ln - l ­

- n + I , TO ~ > 0 rrpa T ~ T1 + 1. n 
11m! O~eHKI1 lrl j BBe,Il,eM (j = - (2j + 3)(a (2j + 2) + 2(T - j) - 2) > 0 n pn j ~ T1 -1. ITo l1H­

AYK~1111 l rd > ( j (j = Tl , r - 1). Torzta u} > 0, rr OCK O,ITbKy 9 rj r l = 1, 9rd > 9rl j-1 ( j - rlCj > 0 
(j = T1 + 1, r -). T a K KaK X2 = 0 n pn j = Tl, T O V;'l = O. rI P I1 j ~ T1 + 1 11MeeM X2 < 0 11 

vJ < 9rd-1(X2(j-rlCj + 2j + 1) = O. 
OT Ky, 

ITYCT b Ten epb (a ,T) E {O, T}§ (T2 = In) . Ouenm« U], vJ B (1692) TIpH j = T2, " . 13 (1 581
) 

~ = 2(( 1 - 2T)k /l + 2n(k + l ) - 2T)( - kT /l + n(k + l) - T) > 0 n pn T ~ T2 + 1, TaK KaK Cr = 0 
npn T = In , In + k / (2l + 2k). 

ITo 11HAYK~1111 NIH l rj 113 (1711 ) n pn T = T2 sepna cPopMyJIa i-, j = - (2j + 4)(0(2j + 1) + 
+ 2(T- j ) -2) (j= T2,r) . TIOCKOJIbKY l r2j =0 rr p11 j= -2, ln- (2l+ k )/ (2l+ 2k ), TO l r2j> 0 

I) \C/,npn j ~ In = T2. 
f = Tj

C OI',ITaC HO (172r) , B (1692) 'U] > 0 (j = ~) , V;'2 = 0(2T2 - 1) + 2(T - T2 ) = k/l > 0, a 
D]

20' - 2T + 2j , 20 j + 2(T - j) < 0 n pn j = T2 + 1,T , nos -roscy vJ = .9r2j-1 (2a - 2T + 2j) / (2aj + 

+ 2(T - j)) > O. 13 pesyns'rare e CJIM: n apa (a, T) E {a ,T }§, T O B c e UJ ,vJ > 0 11 (1692) n pl11II1M a­

e1' BI1,Il, 

,,
r 

( 2y(2j+2,2(r- j )) + 2y;(2j+1,2(r- j)+1)) = -;D UJ 1 VJ 2 C. (169§) 
j=r2 I! rapa 

n ,).\
ITYCTb (a,T) E {a,T }g. T OI',Il,a B (1692) U~ l = I , HO V~l = 2r -30'+2 = 0 n p n a = (2T+2) /3 . 

ITPI1 j = 1, COI'ITaCHO (165r) , 
ITo 

U~ = .9-11 = - (9-1 0aO + L r) /C1 = 

J U1cf)<1>EP EHUH AJlb HbTE YPABHEH H $I TO M 45 ?{9 3 2009 2 )..{I­
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= (- 2a + 3ar + 3r2 - 9r + 4)/(r( 2r - a)(a + 2r - 2)(Q + r - 1)) = 0 

rtpn a = - (;3r2 - 9r · 4)/( 3r - 2), T.e . MHO.iK HTeJlI1 ll'J, vJ MoryT otipauiari.ca B nyrrs . B peayrn.r ar e (16b) 
ypanrreuae (1692 ) Hlvle eT BI1A 

-1) ~ Z 
r 

Y (O,27' +2) + ,,( O}I'(2j + 2,2(r- - j ) ) + ' O}I' (2j + l ,2(r- - j)+1)) _ ~ 
1 Z:: Uj 1 UJ 2 - C. 

j = O 

:~ (). I1c CJl e,rr,yeM cncrevy (159° ). P a30 6bCM napsr (a,r) (a i- 0, t : 2: 2) Ha TpH H enep e c e KaJO­

WI IXC5] c ei\ ,je}lCTBa 11 SBerr,CM OT BCtJal-Clll..Y IO Ka.iKA OM Y KOI-l CTaH T Y T : 

{a, r H = {-(2k - 1)/ (21 - 1), (2n -1 )(k 1-1) + Ih,l,nEMgu IWj ' 

81
) ~ =
 

> 0 HpH T1 = 21n -1- n + 2, rne Mf = {k 2: 2, 1 =0, n = I }, )\111 = {k , l ,n EN };
 
0, sepna
 

{a , r } ~ = {-(2k - 1)/ (21), (2n - 1)(k + I) - n + I h ,l,nEMj uMj' 

T2 =1 (2n - l), rzie Mj = {k= O, 1 2: 2, n =I }; 

2) > 0 {a , r} ~ = {(a , r ) ~ {Q,rH U {Q,r}5}, TO = 0. 

.JIcM l\ta 8. EC-JI,u (O' ,r) E {a ,r }3 (1/ = 1,2), rna e suimpuue 8 7' U 3 (159°) cT ,/ = 0, CT i- ° ~j -dCj < 
(1 :S; , Sr, Ti-T7/ ); eum (O' , r ) E {a,r}~ , rna Cl ,· .. ,C,. i- O. r10CKOJlbKY 

C JIC,ll,CTImc 21. Ecnu (a ,r ) E {a,rH U k,l, n E A1.~ , rna C7 > ° tipu T = I,T1 - 2, 
X 2 > 0 11 

(;7 1 - 1 < 0; ecnu (o: , r ) E {O' ,TH , rna CT > 0 tip u T = I ,T2 - l. 
ice 1J,J > 0, 

B b l ,Ll,em -IM n OC,JIe,Ll,III18 r - T7/ + 1 ypaanenu n (159°) B OT,Ll,e Jl b HYl-C n O,ll,CHCTeIvIy 

(169§)	 1)\(' e;/ - T p e Xfl,H C1,rOH a.JIbH 3 5'l sepxuer peyrcm.naa M a T pHLl,a C rnasnoa ;-\ l1a r Ol-I aJIb IO CTv" ' " Cr-, 

seKTop b l h'~ + = (hLTv" ' " h~ , 7') ' Y~+ = (YO,Tv" ' " Yo» ' TIPH 1/ = °Cl1 CTeNIa (1643) ¢3KTH'-IeCKI1 

COBna )J;a eT c c aCTeIvIO} I (159°) . 
= 21n - I - Il ocrynaa C (1643 ) T3K )K8, Ka K C C11 CT8IvIOH (1642), non yuaesr p 3 Be Hc TBa 

- 1. 110 l1H ­ 7' 

(j -dcj > ° c7 h~ " = L (((2a j + 2(r - j ) - l)gTj - 2a jgTj- l )Y{,j - 2aYTj Y{,j ), 
X 2 < 0 11 j = T 

OTKY;1,3 CJI( ~)J.y l-OT paBeHc T B3 

f . B (1581
) 

r 
KaK CT = °	 ,, ( I/ }/-T + ' I/y 'r ) - ° ~ (1/Z:: Uj 1,j Uj ~2,j - , (a , r) E {a, r} = 0,1 ,2 ), 

j = Tva(2j + l ) + 
TO !T2j > 0 

1) \(: uj = (2a j + 2(r - j) - l) gTvj - 2a .J gTvj-l , vj = - 2agTvj (j = ' I/ ,r), gTj 113 (165 d C 

T = '1/ - 1 H h~ , Tv npn 1/ = 1, 2 He I1M Cl-OT OipaHI1LIeHllH . 
: k/I > 0, a 

n p H 1/ = 0 (TO = 0) OTCYTCTByeT h~' , o , CB>13b (1693) np11llHM a CT BaA 
- 2j )/ (2cr-j + 
2) npUHHM a ­

(169§) 
II rapa irrupyer paspeunoaocr i, CHCT e M b i (1583) ' 

fIYCTh 1/ = 1, 2, Torna B CI1CT e M e (1583) OCT aJIH Cb nepas peuremn.ura nepssre TI/ ypaa uennn C =(2r+2)/ 3, 
T ,/ IIewm e CTH bIM H h ~,1" ' " h1,Tv (1 ~ Tv S r) . 

rrOK a)Ke M , LIT O det 8 ~- i- 0, rzte 8;~ - .- MaTp l1Ll,a C rJIaBI-JQ H Al1aiOHaJIb l-O ao ,·· " aTu-l , nOA­

,rr,mll 'ollil IhIO c i , . . . , CT,/ - l H Ha ,Il"Ll,l1aI'OHaJI b l-C bo, · · · )bTv- 2 . 

2 l l HtI)<DE PEHUI1AJI b Hb LE YPABHEH H 5I TOM 45 N~ 3 2009 N23 2009 
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M eTO)J;OJVI Taycca Ma:rpIIIJ,a e ~- rrp806p33yeTC5I B )J;ByX)J;IIarOfl a JI b Hy fO MaTpIIIJ;y 8~- C )J;IIaro­

HamI M H do, .. · , dTv- 1 IT bo, .··, bTv- 2 rro peKYPp8HT H bIM cl) OpMynaM 

eCJI IT do, · · ·, dTv- 2 i- 0, rzie 3.n8M8HT bI aT ' bT, CT onpe)J;8JI8HbT B (159°). 
JIe M M a 9. B »uimpuue 8:- (v = 1,2) onpedennescue no cj'JOp,MyJWJW, (1603) IJua20'HaJlib'Hible 

sneuewmu do,. · ·, dTv- 1 om.II.U~m'bl om 'Hy.II..R. . 
,n;oKa3aTCJlbCTRO. ITYCTb (o:, r ) E {o:,rH . E cnI1 k ,l,n E M2, T O (o:,r) E {2k-1 ,kh<::2, 

Tl = 1, 8~ - = 0.0· IT03TOlvIY do = 0.0 = 3 - 2k i- O. 
ITYCT b k, I,n E Mi. B B 8)J;8M 

(T = (2T + 2)(0:(2T - 1) + 2(r - T) - 1)(2r - 2T - 20: - 3) /(2r - 2T - 20: - 1) > 0 

do - (0 = (4r-2 - 20:(2r - 1) - 1)/(2r - 20: - 1) > 0, 

T0 I1 Me8TC5I 633 a I1 H)J;yK l~II H . ITp 8)J;rrOJIO)f(IIlv1 , -rr o dT- 1>(T-l ' B CllJIY (1603) dT >aT-bT-ICT/(T-l, 
TaK KaK, cornaca o CJIe)J;CTBHIO 21, bT-1 cT > 0 (T = 1, Tl - 2). H o 

- ((2T + 1)(20:T + 2(r - T) - 1)(2r - 2T - 20: + 1) +
 

+ (2T + 2)( 2r - 2T - 20: - 3)(0:(2T - 1) + 2(r - T) - 1))/ (2r - 2T - 20: - 1) =
 

= 0 B-2 + (4r - 4T - 40: - 2)/ (2r - 2T - 20: - 1) = 0,
 

'1'.8 . dT > (T > 0 npn 0 :::; T :::; Tl - 2. 
I1o c K O,JIb K y bTl-2CT1 -l < 0, TO dTJ- I = aT1 - l - bTl - 2CT1-l/dTl -2 < aT1-l - bTl - 2CT1·- l / ( Tl - 2 = 

= 'lo: (Tl - 1)2 + 20:Tl -40:+4TTl -4(Tl - 1)2-lOTI + 4 - (80:(Tl - 1)2+ 120:Tl -80:) / (2r- 2Tl - 2a + 1) = 0 
nprr noztcran onxe 0: IT r. 

B I1TOre eCJIH (o:, r ) E {o:,rH H k, l,n E Mi, TO d; i- 0 (T = O,Tl -1). 
ITYCT b (o:,r) E {o:,rH. ,IL Jl5I k, l,n E Mi BBe)J;eM 7)T = (2T + 3)(2TO: + 2(r - T) - 2) > 0 

npn 0 :::; T :::; 21n - I - 1 = T2 - 1. no I1H,LLyK IJ,HII d; > T)T ' A )J;n51 k ;I, n E M? BB8)J;8M ~T = 
= - (2T + 3)(2TO: + 20: + 2(r - T) - 3) :::; 0 npn 0 :::; T :::; 1- 1 = T2 - 1. ITo HHJDfKIJ,HH d; < (T' 
J l eM lvIa )J;o K 33a Ha. 

ITY CT b (o: , r) E {o: ,r}1, k,l,n E M2 (Tl = 1). Ol~e HI1M uj , vj B (1693) (j = Tl ,r) . B (159 °) 
~ = ((2k - 1)(2T - 3) + 2k - 2T+ 1)(2T(2k - 1) + 2k - 2T - 1) > 0 npn T:2: 2. COrJIaCHO (17lr) , 
N I 5I T e X j = TI + 1,r, npn KOTOpbIX f~11- 1 =/= 0 , nepna ¢opMyJIa (172 1 ) 9Tl1 = 9T]j -r.!Td - rlCj . 

,LI,JI5I OIJ,eHKII .tTl j 13 l3e)J;e M ~j = (2j + 3)(0:(2j -1) +2(r - j) - 1) > 0 n pn j :2: 1. ITo HHAYK l~HH 

fTd > ~j (j = Tl ,'" - 1) . Torna 9TlTl = 1, 9Tl1 > 9Tl j - l ~j- l/Cj > 0 (j = Tl + 1, r) . ITo c KOn b K Y 

20:j +2(r-- .j)- 1 > 0 n p a j :2: 0 , TO B (1693) u} > 9Td -l((20:j+ 2(r-j) - 1)~j -r/ cj-2j) = 9Tl1-1· 
IT0 3 T o M y e CJIH (o:, r ) E {o:;rH , k , l ,n E 1v12, T.e . 0:' = 2.,. - 1, TO B ypannenan (1693) see 

MIiO)f(I1T eJIH u} > 0, vJ < 0 II (1693) rrpI1HI1MaeT B II)J; 

T 

'"' ( ly(2j,2(T-j )+l ) + ' ly(2j +l ,2(T-j ))) = ~ 
~ u) 1 UJ 2 C. 

ITo K a )KeM , 'ITO 3'1'0 ypaanenne rrOJIy'IaeT C5I )J;JI5I k, I, n E Ml , T OJI b K O U] < 0, a v} > O. 
ITOCK OJIb K Y Tl = 21n-l-n +2, TO Gr = 0 npn T = Tl -2+(2k +41 - 3)/ (4k+ 41-4), Tl, rr03T OMY 

CT > 0 npn T :2: Tl + 1. ~mI Ol~eH KII f Td BBe)J;eM ( j = - (2j + 2)(0: (2.j - 1) + 2(r - j) - 1) > 0 
npn j :2: ri. ITo IIHAYKIJ,HII fTd > (j (j = Tl,r - 1) II 9Tl1 > 0 (j = Tl , " ) ' l l ocxorrsxy 
20:'j + 2(r - j) -1 < 0 npn j :2: TI, TO B (169 3) UJ< 9Td -l((j-l (20: j + 2(r - j) - l )/ cj + 2j) = O. 
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Ilycrs reneps (o:, r ) E {o:, rH , k , l,n E Mj. Torzia T2 =1(2n- 1) H B (16 93 ) v;2 = 2, a npa 

.J = T2 + 1, c o r rr a c n o (165I), V';2 + 1 = 29T2T2+ 1 = - 2aT2/C-r2+1 = 0 npn k ,l ,n = 1, T .e . U], V] 
MOl 'yT 06paw,aT bC5.1 B Hy JIb . HPH 3TOM ypasnenne (1693) l1M e e T BH A 

OBOBUJ,EHHA5I HOPMAJIb HArI <pOP MA 

r 
~ ( 2y (2j,2(r' - j )+1) + 2y;(2j +1.2(r·- j » ) _ ­
L uJ 1 VJ 2 - c. 

J[y CT b (0: , 1' ) E {o:,rH, k,l, n E Ml , T.e. 0: = 1/ (21' ). Torna T2 = 1', u; 20:T - 1 0,
v; = - 2a gr r = - 2 11 ypaaaenne (1693) np namaaer BMfJ, 

n YC1'b (0: , 1' ) E [o ,rH. Torna B (1693) u8, v8 i- O. H o , COrJIaCHO (165I) , 'U ~ = -20;go l = 
= 2u aO/ Cl = 0 npn 0: = (61' - 5)/2 . Ypam'IeI-me (1693) H MeeT Bl1 A 

r 
~( 0y(2j ,2(r - j )+1 ) + 0 y; (2j+ l ,2(r- j ») _ ­L 1lJ 1 'UJ 2 - c. 
j =O 

4° .l1c c.llefJ,y e M Cl1CT eMY (1591) . B B efJ,eM pexypperrr nyto nocnenonar ens uoc'n- d.; : 

B031vlO)KHbI !J,Ba cJIYQa5.1: 1) cyI.I.I,eCT ByeT T (-1 ::; T ::; r - 1) TaKo e , '-ITO d_ l , · · · , d''f- I i- 0, 
elf = 0; 2) d.:«, ... ,dr - 1 i- 0, B 3TOM crry-rae 110JIO)KHM T = 1'. 

JIeMMa 10. jJ,.JIJi .3JI,eMe7-im06 d.; U3 (1604) ctipaeednu ea np.fl"MaR ifj op.My .JI,a 

_ (2exT + 2(1' - T) - 1)(- 20: + 2(1' - T) - :i)
dT = - ex (2T + 3) () . - 20: + 2 l' - T - 1 ' 1/(T\-2 = 

::t+ 1) = 0 
zde T = - 1, t 6 cnsruie 1) U T = - 1, r - 1 6 cmpuie 2) . 

I '<1306bel"l M HO)KeCT BO n a p (0:,1') C 0: i- 0 I-I r ~ 2 Ha Tpl1 ceMeMCTBa: 

- 2) > 0 
{ex , 1'} ~ = {- (2k - 1)/ (21 ), (k + 1)(2n - 1) - n + 1h,l,nEN , T1 = 1(2n - 1);

o,eM ~T = 
dT < ~ T' 2{0: , r }4 = {(2£ -1) /2 , m }e,mEZ+, rn2:rnax{e,2}, T2 = m - £ - 1;
 

B (159°)
 {o:,r} ~ = {(o: , 1') ~ { o:,T}~ U {o:,1'}n, TO = 1'. 
10 (17h), 

Y LJI1TbIDml , '-ITO {o:, T } ~ n {o:, T } ~ i- 0, BBe,LJ;e M eI.I.I,e ,LJ;Ba c e M e i1c T B a : 
fTd-d Cj . 
I lH,llyK lI,I1l1 

{o: ,T}~l = {o: , T } ~ n {o: , T}~ , {0:, T } ~2 = {o:,r} ~ \ { o: ,1'} ~l . 
10CKOJIbKy 

== 9TtJ-l · JICl\IMa 11. Cnpaeednueu pa ee1lcmea { o:,T} ~ l = {- 1/2 ,(3k - 1)(2n - 1) - n + 1 h , nE '~ U 

1693) ace T2 1 = (3k - l) (2n - 1) - n ; { 0: ,T} ~2 = {-1/2 ,m}mEM4 U{ (2 €- 1) / 2,m}e,mEN zoe M4 
m:2: max{e,2} 

= N \ ({1} U {(3k -1) (2n -1) - ti + 1h ,nEN). 
JIeMMa 12. E c.JI/lJ. napa (0:,1') E {o: ,1'} ~ , mo (),flJi .3./1,e,Me7irn06 d; U3 (1614) peanueuemcsi 

(169D r:.II,y"io,il 1j C T = TJ; ecnu (0:,1') E { 0: ,T } ~2, mo - c./I,y'tw(1 1) C T = T2 ; ec./l,u (o:,T) E {o:,1'}~, tno 

pcanusuemcs: c.fl Y "~ (J.{ 1 2) U T = TO = 1'. 
C HCTeMa (1591

) MeT0,LJ;oM Taycca M O)KeT 6bI T b I1pe0 6 p a30 B a Ha B CI1CT eMY 
a V] > O. 
'1, II03TOM Y 

j) - 1) > 0
 
I1 0CKOflbKy Il l<O'l'OpOM 8'd - MaTpHlla 113 (1621 ) pa.:3MCpI-IOCT I1, na eAl1 H111\y 6 0JIblUe:i1 aa C"-I eT n epso a CT p OK l1 ,
 

j+2y) = O. nanurarouieiica C 3JIeMeHTO B d_1 , b_1 , a nexrop Yd' I1M e e T KOMnOHeHT bI YJ:-l - YO;-l' YJ;T =
 

; 1l1<1> <l>EPEHIJ,HAJlb HbIE YPABHEHH5I T OM 45 N~ 3 2009 2* 123 2009 
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= Yo'T-(Cr /dT-dYd:T-l (T = 0,1') , Yd,T = YO:T (T = f + 1, r) ; 3 JI 8MeHTbI aT, bT, Cn d: OI1I1CaHbI 

B (1591) 11 (1614); O'IeBH,n:HO, LITO Yd:T = I:j=__I( -J)7-JYO:j n : = j + 1 Cv/dv- 1 (T = - l,f). 
IT8 PBbIe	 1'+ 1 y pam-I8 f Il1H CHCT8MbI (1624 ) o,n:H0 3Ha LIHO paapema m.i OTHOCl-ITe.Jlb HO h~ 0' . . . , h Tl' - , 

,	 ,T TeIICp 
a ypaBH8HH8 C HOM8pOM f I1M8eT BI1,n: 

o·h~ , f + O· hLf+1 + b1'hI,f+2 = YJ:1' (h{ r+l ' h~ ,r+2 = 0). 

B crrynae 2) l' = r , 8 d - ,n:Byx,n:l1armraJJbH a5I MaTpl1J:J;a C HY.Jl8BOH HI1>KH8H CT pOKO i1 , y paBH8HH8 

(1634 ) , nocnezmee B (1624 ) , I1M8eT BH,n: O· ht r = Yd,r' 
B cnyxae 1) Bb r,n:8nHM nocnezmne r - f 2. 1 ypaBH8HI1J1 (1624 ) B Cl1CT8MY J=­

a H a.JIOrH 'IHylO CI1CTeMe (164d . 
Pa306beM napsr (a , r ) na n 5IT b H8n8p8C8KalO IIJ:HXC5I C8M8i1 CTB ,n:pyn1M cnocobora: a 

r{a ,r }~C = {(2k + 1)/2 , k h~2, Tf = 0; {a , r }~C = {a,r} ~, Ti = 2ln -l + 1; 

{a , r }lC = {(I - 2k )/ (2l - 1), (k + l - 1)(2n - 1) h,l,nEN, T3 = 2ln - l - n ; 

{ a ,r}~C = {1/(2l + 1 ) ,l}I~ 2 , T4 = r ; {a ,r} ~C = {(a,r ) tf- U~-1 {a , r} ~ C} . 

JIeMMa 13 . ECJLU napa (a, r ) E {a , r}~ C (v = 1,4), tno 6 (1591
) Cr = 0 monexo npu T = T~ , 

a ecJ1,U napa (o ,») E {a,r'}2C, trio co ,· · ·, c, i- o. 
C Ie,LJ,c T D He 22. B (1591

) co, .. ·, Cr i- 0, 3a UC'K;J1,1O",£1-/,Ue.M CJ1,eay1OUJ,UX CJ1,y"we6: e~l +1 = 0, 
eCJLU (a, r) E { a,r}~; e; = 0, ecJ1,U (a , r) E {a , r HC c {a, r}~; c~ln- l-n = 0, ecJ1,U (a, r) E 

Be.;E {a r} 3c C {a r}O' e" = 0 ecJ1,U (a r ) E {a r}4C C {a r}O 2ae r- : = C' c" c! = a (2T - 2) + , 4 , 4' r ' , , 4 ' 4' ----r T T' T upn T+ 2(r - T) + 1, c~ = a(2T + 1) + 2(r - T) - l. 
(l69,t)YrvIHO>KI1B (1644) cnesa aa MaTpHI-W G H 3 (1651 ) , nO.JJy'II1M Cl1CT 8MY 

7' 

Crh~' ,T =	 I:: .9T.1 Yo'j (T = f + 1,r) . 
j=T 

1)(CITO,n:CTaBI1B B (1634) np5IMYlO ¢opMyn y ,n:n5I YI f 113 (1624 ) , a B cay-rae 1) n pu i: :s; r - 2 TaK>K8 'liJ 
h~ , 1'+2 113 (1664) (Cf+ 2 i- 0), n onY '-II1M CB5I3b )	 3an 

no 
Cv f 

l ' (-1 :s;
O· h~ . 1' -11	 = I:: (_1 )1'-.1 11 YO:j - _ _ I:: .9f+ 2 j Y~j'd _b IIpeo6p

j=- 1 v=j+1 1/-1 Cf+2 j = f +2 ,. 
]Jy 

H60 He 
B brpa3I1M B (1674) YO, j -repes Y{ j (i = 1,2), ,n:n5I -rero BBe,n:eM K OH CTaHTbI 

v = _20;7- - j+1 2a - 2(r - ,j) + 1 IT a (2v + 1) + 2(r - v) - 1
 
J 2a- 2(r- 1')+1. 2v +1 '
 

v =.7+1 

]Jy ' 
UJ = (5(a( 2j + 1) + 2(r - j ) - 1)(-2a + 2(r -.j) - l)-I Vj (j = - 1, 1'); 

H y panr 

Uf+1 = - 0:(2f + 3); Vj = 20:b1'.91'+2j / Cf+2 (j = l' + 2, r ),
 

Uj = -bf ((a(2j + 1) + 2(r - j ) - 1).9f+2j - 0:(2j + 1)9f+ 2J- l )/Cf+2 .
 
EeJ! 

Torna B cuny (1591 ) 11 (1614 ) C {n-, r , 

a v ­_ _ .7(_ l )f - j IIf Cv 

. dv - 1 2 ' 
v=J +1 

,JJ;'H<PcI.lEPEH U HA. b HbTE YPABHE Hl15I TOM 45 N~ 3 2009 



309 OBOBllJ,EHHA5I HO P MAJI b HA5I <1)OP1VIA 

onncansr 'Uj = a (- a (2j + 1) - 2(1' - j) + 1)vJ/ 2 + (2j + 1)VJ- l / 2 (T - -1 ,7"); 

). V'f = - 2a , 'U1' = 2(a (2f + 1) + 2(1' - f ) - 1)/ (2a - 2(1' - f) + 1), 

..,,hL 'f ' TCI!C p b B (1674 ) 

T 'V'T- L Vj LO,j 
- 0' - - = 

2
j=- 1 

f fp aBHe rUle 

L (rr( - a (2j + 1) - 2(1' - .1) + 1)v jf 2 + vj _ r(2j +1)/ 2)Y{ j ) + v1' (2f + 3)5\,1'+1/ 2 + L Vj Y{,j = 
J = -I J=-1 

r+l 
L

T 

g7'+2jYo'J = L
T' 

g1'+2j((a( 2j + 1) + 2(1' - j ) - l )Y!, j - 2?Vf;') - L g'f+2 j-l a(2,j + l ) }\~j ' 
j=7'+2 j=1'-!-2 j=f+3 

pu r = T~ , f r 

V- 1Y{,_ 1+ I}Uj Y l,j +V)72,j) + lL f+1Y{ f+1 + L (lLj Y(j + vj Y2,j) = 0. 
CIr1+1 -- °, j=o j = f 2 

;U (0:, T ) E 
E C./ll1 (a, 1') E {O' ,1'H , TO n o JIeM Me 12 H CJIe,D,CT BH lO 22 f = T1 11 Cr1+1 = 0, n03ToM Y (1664 )

!(2r - 2) + 
npu T = Tl +1 .naer A On OJIHHTeJIb HYlO c m r3 b 0·hLT1+1 = 2:j=T1+ 1gTl +1j YO,j ' KOTOPYlO aHaITOl ' I I 'l!iO 

( Ifi9J\) ~ro)K H O aanncar s B BH,D,e 

L
r

(U] Y{j + V]Y2,j) = 0, (a ,ro) E {a , rn (hLT1+1 rnooaa), 
j=r1+1 

I') ~e u} = (a(2 .1 + 1) + 2(1' - j) - 1)gT1+ 1j - a (2j + 1)gTl+1j- 1, vJ = - 2a gT1+1j ' 
3 Al II lJl l eM CB5I3 H (1694 ) , (1704 ) -iepea K0 3 q)(tmJJ; IIeH T bI cacr exn.r (3) . 

ITo cPOP ~ [Y.1 I C (1684) V j = 0, eCJI I1 n~=j+ 1 (a( 2v + 1) + 2(1' - v) - 1) = 0, T .e , C'J+l' " c~ = ° 
(- 1 :::; j :::; T - 1), a lL j = 0, e C.JHI c'J . ,.c~ = ° (- 1:::; j ::; f ). I1 C110 ,n b3Y ~1 CJIeACT Bl1 e 22, Cp a3Y 

npcoripasv eu (1694 ) B cny-rae 2) c f 
Il vcru (o ; r ) E {a , r} ~C C { a,1' }~ , 

I!Go IIC COAep )KaT c~c = 0, H (1694) 
3 

v (2T3' +2,2(r- Tg)) +
vTgL2 

= 1'. 
T o r,D,a. Tj = 2ln -l-n. TI0 3 T OM Y vTg, · ·· ,vr , U T3+1,' " ,lLr :f:O, 

I1M e eT B I1,D, 

r
" ( ,y (2j+1,2(r- j )+1) + ,},(2j+2,2(r- j ))) _ ~ 
L lLJ 1 VJ 2 - C. 

j=Tg+l 

fIYCTb (o; r) E {a , r }iC c {a, r } ~ , T.e. a = 1/ (21' + 1). Torna T~ = r-, a 3 H a crHT , TOJIbKO Vr :f: 0, 
I! ypaune u ne (1694 ) n pa um-raer BI1,D, 

_ 2y p r+2,0) = C (1' 2: 2). 

EC.!III T enep b (a , ro) E {a , 1' }~ \ ( {a ,1' } ~C U ( {a , r- }~C), B ~ l aCTH OCT I I , e CJIlI (O' ,r-) E {a , r-Hc C 

C {o'. ,.} ~ , TO nee lLj ,Vj :f: °H (1694) npIIHJnra eT BH,ll. 

r 
. \/(0,2r+2) +,,( .y (2 j+1,2(r- j)+1) + v (2j+2 ,2(T- j ))) _ ---: 

V-lI 2 L lLJ 1 VJ L 2 - c. ( 1 69~ ) 
j=O 

) lJif <!H!IEPEHUITAJl h HblE Y PABHEHI15I T OM 45 NQ3 2009N23 2009 
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IT YCT b (0', 1') E {a )r }~2 = {- 1/ 2, m}mEM4 U {( 2R -l) / 2, m }e,mEN , m2max{e,2} ' EC.nYI (0', 1' ) E r 
E {-1/2, m }mEM4' TO T2 = r - 1, see 'U j )Vj i= 0 11 

r- 1
 
y;(0,2r+2) + '"' ( .y (2j+l ,2(r- j )+l ) + .y;(2j+2,2(r- j ))) + y(2r+l ,l ) _ --;


V-I 2	 Z:: 'U] 1 VJ 2 'Ur 1 - C.
 

j=O
 

Hycr-s rrenep), (a , r ) E { ( 2£ - I )/ 2 , m} e ,mEN, m~max { e , 2 } (7- = T2 = m -e- l). O~eHHM 'Uj, Vj 
npn j = T2 + 2, r B (1694 ), Y'IHT bl Ba5I, ' IT O bj > 0 U ~ - 1). 

E CJI11 £ = 1, TO j = r = t ri , a = 1/ 2 11 B (1591 ) Cm = m (m - 1/ 2) > O. Torna V m = 
= 2bm- 29mm/ Cm > 0, a 'Um = -bm-2(m - 1/ 2)/ cm < O. 

IT YCT b £ ~ 2. ITP 11 0' = (2£ - 1)/ 2, r = m B (1591 ) 

CT - ((2£ - 1)(T - 1) + 2m - 2T + 1)((£ - 1/2)( 2T + 1) + 2m - 2T - 1) > 0 npn T 2 O. 

51 
RCJIH E= 2, TO j = m - 1, m. Torna 

:')(JKjm 

Vm-l = 2bm- 39m-lm- r!Cm- l > 0, 'Um-l = - bm- 3 (3m - 1/2)/cm-l < O.	 (A = 1 

V m = 2bm-39m-lm/Cm- l = - 2bm- 3 am_ r! (Cm - 1Crn ) = 2bm_3 (12m 2 - 2m - 4) /(Cm -lCm) > O. 

MHO:IKHT e JI b 11.rn = -bm_3 (12m 2 - 2m - 4 )(3m + 1/ 2)/ (Cm-l Cm ) - 2m - 1 < O. 
IT YCT b rene ps R ~ :3 Co maCHO (1721 ) , 9T2+2j = 9T2+2j- rf'Tz+2j - r!Cj AJI 5I T e x j = T'2 + :~, 1' , 

npa KOTOpb IX I T 2+2 j - l i= O. 
,lJ,JJ5I O~eHK 11 CHH 3Y I T2+2j BBeAe M ( j = (2j + 4)(2O'j +2(r-j ) - I) > 0 n p11) ~ - L. Il O HHA y K­ Te( 

~HH IT2+2.1 > (.1 rrpn ) = T2 + 2, r - 1. IT m n OMY 9T2 +272+2 = 1, 9T2 +2j > 9T2+2j - l ( j - r! Cj > 0 
npa ) = T2 + 3, r . 

ITOCKOJI b KY ){4 = 0'(2) + 1) + 2(1' - )) - 1 > 0 U ~ 0,) TO A,JI5I 11.j 113 (1684) 
e CJ/,'IJ, '<:/1 
'IO'U flJ..AI, 

It = 0) 
YlTaK , eC JIH (0', 1') E {(2£ - 1)/ 2, m }e,mEN, m~max {e,2 } , T O BCe 'Uj < 0, Vj > 0, H ypasnena e (16'.9 2(') 

(1694 ) npainoaaer BHA 
1 

U e1-/,U1O 

T2	 11..'/ (16.( 
y;(0,2r+2) + '"'( .y (2j+l ,2(r- j )+1) + . y; ( 2j +2 ,2 (r~j » ) + y (2T2+3,2(r-Tz)-1) + 

V-I 2	 Z:: 'ILJ 1 VJ 2 11.T2+ 1 1 ycJoGJ/,eIJ 
j=O rJ(1JP; lIP( 

J/,'ll ,AtO c :~ 
r 

(~ l te 1lJn 'bl '"' (' .y(2j+l ,2(r- j )+1) + .y;(2j+2,2(T'- j ))) _ --;+ Z:: U] 1	 V J 2 - C. 
'IL/I,U (16 

IT y CT b , naxoneu (0', 1') E {a , r'},~ = {a,r H C (7- = Tl = l (2n - 1)) , O u,eH 11M 11.j, Vj np a :/ (1. 0 '/1. c'11..;\-/ 

) =Tl + 2,r B (1694 ) 11 'U], vJ n pa )= Tl + 1,r B (1704). ( f 69;2) 
B (1591

) ~ = (2(k + l) (2n - 1) - 2n - 2T + 3 - (2k - 1)(T - 1)/l )(2(k + l )(2n - 1) - 2n ­'III ,a '/-,:;}/( ;e 
- 2T + 1 - (2k -1 )(2T + 1)/ (2l )) > 0 npu T ~ T1+ 2. Corriacao (172r) , 9Tj = 9Tj -rf'Tj -r!Cj rrp11 

2) )1,:f Tj - l i= 0 (T = Tl + 1, Tl+ 2). 
p e;I07t(l.UC ,l],..'I 5I ouenxn CH U3 Y I Tj BBeAeM ej = -(2) +3)(2O'j + 2(1' - j) - 1) > 0 n p u j ~ T1+ 1. no 11H­
.Mo2y m 1/.

AY K~1111 I Tj - l > ej -1 (T = Tl + 1, Tl + 2, j = T + 1,1'), n 03T OMY 9TT = 1, 9Tj > 9Tj- l C,j -r!Cj > 0 3) B,
Ilp11 Tex :IKe T , i 

1 J!C301Ul'liC110CKOJI bKy ){4 < 0 Il p 11 j 2 Tl, TO Ilp11 T = Tl + 1, Tl + 2, j = T,T ;l,JI H 'U j Il ; l ( 1684) 11 11.j 
113 (1704) 11Me eM ){49Tj - 0:(2j + 1)9Tj - l < 9T j - l (~j-l ( ){4 /Cj + 2j - 1)) = O.	 tno 'lie 1L,~ 
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D U} ToMyeCJIII (ex ,1' ) E {ex ,1'H , T O s ee UJ, vJ< 0 II (1704 ) IIMc eT BII,lJ, 

r 
'\' ( l y(2j+ l,2(r - j)+1) + ly;(2.1+2,2(r - j ) ) = --;
L U } 1 V} 2 C, (170i) 

.1 = 1'1 11 

a B (1694 ) Uj , Vj > 0 rrpa ,j = 71 + 2, l' II (1694) rr p IIHIIM aeT B II,lJ, 

1'1
 

Y (0,2r+ 2) .t '\' ( ,y (2.1 + 1,2(r - j )+ l) + .y; (2.1+ 2,2(r - j » ) + .y (2Tj -t-3 ,2(r - rJ}- l) +
 
V-12 L 1L} 1 V) 2 U 1']+ 1 1 

'l,a Vm = .1 =0 

T' 

'\' ( .y (2j + l ,2(r - j )+ I ) + .y; (2j+2,2(r - j ) ) _ ­+	 L U) 1 V } 2 - C' (169i) 

j = Tt !--2 ~ 0, 

5°, CCIJOPr-q:1HpyeM n orryuemn.re pesyrn.r a'rsi. TIPH p = 21' + {L (1' ;::: 1, {L E {O, I }) KO­

:-)<!)(! JlllW CllT L I ¢OPM Y l(P+ l ) , y 2(P+ l ) p a306 b e M H a 'J:eT blpe nerrepecekaioum xca M HO?Ke CTBa {y} :;11 
(,,\ =GI) : 

r ,O = (y( I, 2r) y (3,2r- 2) y (2r 1,0) y; (0,2r+ l ) y; (2,2r - l) y; (2r ,I ))
{ y } 1 l ' 1 " ." 1 '	 2 , 2 " ' " 2 , 

r ,1 = ( y(0 ,2r+2) y (2,2r ) y (2r+2,0) y; (1 ,2r + l ) y; (3 ,2r - l ) y; (2r+l ,1») 
{y } 2 1 '1 " ' " 1 ,	 2 , 2 , .. " 2 , 

{y} r ,O = (y (0,2r +1 ) y (2,2r -l ) y (2T,1) y; (1,2T) y; (3,2T- 2) y; (2r+ 1,0 )) 
3 1 ' 1 "' " 1 '	 2 , 2 , .. " 2 , 

= (y(l ,2T+1) y (3,2r - 1) y (2T+ l ,1) y; (0 ,2r+ 2) y; (2,2T) y; (2T+ 2,0 )) {y }T,1 
4 1 ' 1 , " ' , 1	 ) 2 , 2 , " ', 2 ' 

ITo I1HAYK ­	 Teopexra 20. 1) Cucmeu a (151) ifJOPklQ,fi/bHO 3 K6U6o,Ae Hm 1-lQ, cuctnesce (3) C 

i-dej > 0 
P = (exYI - sign ex y~, YIY2) (ex :/: 0), 

ec.nu vv ~ 2 KO::JifJifJuu,ueHmu OOHopod HUX n OA UHOM06 r:(P+ l ) cucm escu (3) Y00 6A em 6 0p.ft,lDm CA eO?)­


lOil l,lL,M P C301-lQ,HWbi M ypo,6 1-ieH1Mi,M : 0) npu p = 2 (153); 6) npu p = 3 (154) ; 6) npu p = 21' (1';::: 2,
 
{1 = 0) 1w3if;if;uu,uem n 'bi U3 {Y} ~ , O 6 saeucuscocmu om ex Y00 6Ji em 6 0p.ft,10m OOHOMy U3 ypo,6 H eHU U
 

ypaaaen ne (169 ~C ) , (1 69f) U.//,'U {169}j, a tipii (ex, 1') E {ex ,1'H = {-k j l, (k +l )n +1h,l,n f'l < m axo-ce u pae ­

(17r) 1) .c.« y; (2(m - n ),2n+ 1)
 
1iCH1i10 l J U u.ueiom 6 HU X 1-ieHYAe 6ue .lVi'l-iO:JK:U meAU , Kp OMe KO::J\fJ\f')U 1I,11,eH ma 2.°	 TOU3 (16.9, ) , K0 20o, (ex, 1') E {n, m}m, nEN, m~2 ; KO::JifJifJU 1I,u em nu U3 {Yh' 6 3 a 61.LC'UM Ocm u om ex 
W)06.1/,em60p H.'IOm OOWJ.iviY U3 ypa61iCHuu (169i) J (169;2) J (169;1) UAU (1 69~)J npU"WJH 6 nepeu x 
any:£ ypa6HeHU,ft,X KO::JifJifJU1I,'ueH m bi usee-om netupieeue scnootcumenu, a 6 n o cAeOHUX 06yT M H O:JK:Ume­

./1./1. uonjm 06paw,a rn'l)c.H. 6 Hy Ab npu nexomopux (ex, r ); 2) n p u p = 21' + 1 (1';::: 2, {L = 1) K03if;ifJu­

ll,uenm'bi U3 {y };,1 6 saeucuscocm u om ex Y00 6Aem 60p .H.Wm OdH O.IViY U3 y p 0-6?ieHUU (169i), (1 69~) 
IIJI.U (169~) , tipuxes« 6 tiepeu x 0 6 YX K03if;ifJu1I,UeH m 'bi UMe10m H eHyA e6bie scnootcumenu; a 6 tiocned­

l /!'.M ..H1iO:JfCUmC.liU M 0 2ym otiponuarm.cs: 6 ?i y A b npu uexom opu x (ex )r) ; K0 3ifJ ifJ'U1I,Ue'l-im.'bi U3 { Y }~, 1 6 

Uj , Vj np a .!Dri1/.C11.,MOcm u om	 ex yd0 6 Jiem 60pH. lDm OOH OM y 1£3 y po. 6 He?iUU (169; C) J (16.9: C
) , (1692), (16,g';1), 

1(16.9} 2) unu. (J 694 ) , a tipii (ex, 1') E {0',r}l = {-(2k - 1)j( 2l), (k+ l )(2n - 1) -n+ 1h ,l,nEN ­
- 1) - 2n ­tnaxotce y pa6u eHU10 (1701) U UM e10 m 6 H U T 'l-ieHYJie6 U C .unoo-cumenu: 
rj- rlCj np n 2) )1, liJi .1/,'/0 6 02 0 p ;::: 2 K03ifJifJU 1I,u eHmbi ifJoPM r:(P+1 ), H e exoilnuiue 6 tiepewucnen nue eu uie 

]JP' ,I01WH C'I-i'bi e ~JP0-6HeU U.ft, UAU uMe1Ow,11.e 6 HUX m OAbKO n y A e6 b iC MHO:JK:UmeA1£, nepeeonancuue u+1. D o HH­
.M,02Jjm n p v.nU.Awm'b A 106uc eua nen u» 

1~j- rI c.1 > 0 :J) B saueue (2) J censueasouieii (151) U (3)} eCA 'U (ex, T') E {ex , 1' }L m o He uueom 0 2pO-1-iU"ie1 tUU 
2 T

l J(:.101ial iCHbU; KO::Jif;if;u1I,UeHm U 121 1'1+ 1,2(r - l )-1), 20 e 71 = In (l, n E N), a eCAU (ex, 1' ) E {ex , rH, 
(1684 ) II 'U] 

hi 2 T 1 tno n e V-Me1Om 0 2paHU-"ieH11.U pe30 1-iQ,1-iC1-i1Jie K O::JifJifJU1I,u e Hm'bi +2,2(r - 'Tl) - 1) , 20 e T I = l(2n - 1). 
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2, eCJUr p = 3, 0: =I- 2, p = 2r , (o:, r ) 1- {o:,T}L 

p = 2T + 1, (o: , T) 1- {o: ,Tn , 'I ii 

D YCT b n p = :1 , eCJUr p = 2, 
p= 2r, 

0: =I- 1/2, p = 3, 
(o:,r) E {o:, T}L 

0: = 2, 
p = 2r+1 , (o:, r) E {o:,rH , 

.no 
eo 
HO 

4 , eCJUI p = 2, 0: = 1/ 2. 11:11 

CJIC,IJ,CT llH C 23. B cu ctnesce (3) n p paa ./l, 'U "{,H1J ~X p eaOHaHC1iNX ?CO;,xjjrjJu'u,'lleHmoo rjJ OpM Yi(P+ l ) 
IIC( 

otipassnom pes ona ucwuil naoop, ec./l,'U sm o '/w3rfiifJ'U'U, 'Ue1im'bL' 
/[01 

CM( 
npu p = 2 1) .I/,1060u U3 (158 1) , 2) y P'0) , 3) .I/,1060u 'U3 (1533

) , r po.ue y P 'O) npu n' = 1/2, 
M H 

J.) ecnu 0: = 1/ 2 mo y(3 ,O) ,	 1'0;­~ , 2 ' 

npu p = 3 1) ,It?060u ua (154 1) , 2) / /,1060u U3 (154 2) , 3) ecnii 0: = 2, mo ./I,1060u 'U3 (1 54 3) , Kyf 

Om,JI,U"{,1iNU om eu opascnozo 0 (154 1) ; 

npu p = 2r (r 2:: 2) 1) ./I,1060u K;03rjJrjJU1~Ue 1im U3 { y};,o , exodsuuui; 0 coomeem cmeinouiee 
y pa61-le1-lUe (169I ), (169;1 ), (169;2 ) U./I,U (169~ ) c 1-le'l-ty/ w 6N M scuoo-cumeneu; 2) ./I,1060u K;03gJ­

rjJu'U,uemn us { y} ~,o , 6XOdJ/,~UU 6 coom eem cmeinouiee ypao'l-teHue (1 69 f C), (1 69~) U./l,U (169U I. . 
c H e1iY ./l,e 6'b~M, M1-W~CUme./l, e.M ; 3) ec./l,'u (o:, r ) E {o:,r}L mo ./I,1060u K;03gJifJ'U'U,'ue'l-tm us (1 70U , om ­

./I,U"{,1i'MU om 6N6paH1i020 6 (169; ) , H O m axoii, -cmotn« otnuocum em.no nua: emu ypa6?~ e 1iUJ/, 6'b{"JI,U 2. j

paspeiuuscu ; 
tip i i p = 2r + 1 (r 2:: 2) 1) ./I,1060 u K;0,3rfigJu'U,ue1im U3 {y} ; ,I, ex odsuuui: 6 coom eem cm einoui ee 

:3. I ypa6H eHue (169 i ) , (169;') U./l,U (1 69g) c H e'l-tY .JI,e 6'b~,M scn oo-cum enesc; 2) .I/,106 0u '/W3gJgJu 'U,u em n U3 

{ Y}~,l , 6xodJ/,~Ull. 6 coomeemcm euiouiee y pa6H eHue (169;C), (169iC), (1692) , (169'11), (169; 2) 
II 

4. ! 
U.JI,U (1 691 ) c 1i eHY./l,e6 'b~M scnooicum enesc; 8) ecnu (o:,r) E {o:,r}.L mo ./1,1060'11 K; 03gJgJu 'U,ue1-t.rn U3 t: 
(1 70i, ), O m,Jl, U'i1i 'b ~ U om 6N6pa1iH020 0 (169}) , '/-LO maxoii, ''-I.m 06'b ~ omuocumemnco HUX em u y paoHe­5. {; 
1iUR. 61JLJm paspeiuiucu , 

C n ezicr-n ne 24. Cucmeua (3) c neeossunuennoii uacm sao (152 ) nennem cs: 0 IJw, ec ./l,'ll Vp 2:: 2 6. E 
If 

rjJOPJvl.N Yj(P+ l) cooepotcam. He tionee n p "{,./I,eHOO c np ouseonunuxcu K;03gJgJ'u'U,'ueHmaJvI:U, otipasino ­ JY 
~UJl-t:U oduic U3 p e301iaHCH'b~X Ha60p06, otiu can scu a: 0 cneocm euu 23, a ocnuuuaiue K;0 3rjJ ifju 'U,u e 1im'b ~ 7, B 
paeus: 1iY./l,10 . 

Teopesia 21. 3aifjuK;cupyeM, npouseo.u.nus« 06pa30M cm p y K;m y p y O!IW (8) , tn. e. d,JI,J/, 6 CJl,K;020 

P 2:: 2 aagJu K;c up y eJvl. nopsuixu mex n p "{,./I,eH06 gJopJl-" Yj(P+ l ) , ?W3gJgJu 'U,u eHm'b ~ K;Om Op1JLX exo iinm 0 C a 1If~ 
6'bL6pa1i1iN U d./l,JI, da 1i1i020 p p e301ia1iC1iNU Ha60p , aagJuK;cupyeJvl. maxotce 6 s ascen e (2) '/W3ifjgJu'u,u eHm 

h(2T1+ 1,2(r - Tll - l ) eC.fl,u ( 0: r ) E {o: T} 1 U JI,'U h(2Tl + 2,2(r - T1)- I ) ecnu ( 0: r ) E {o: T} 1 T02da cy­
2 , , , l ' 1 , ' " 4 ' 

uiecmeuern U eduucm eeuna H opJvl.Mu3y?O ~aJ/, sauena (2) , n pe06paaylOw, aJl, J~?06y 1O cucmeuu (151) 6 

OHw (3) c eu bpaunoii cm pyK;mypou, 6 nomopoii tipu ?w :Jlc doM p 2:: 2 ?w3ifJgJ u'U, ue Hm1J~ us O 'b ~6pa?i1-l0 ­

20 p e30Ha?-~CH02 0 u atiopa, On UCa1iH0 20 0 cneocm euu 23, OdH0 3?-W"{,HO u axo osuncsc U3 m ex p e30?-WHcHNX 

y pa6Ue1iUU, 6 «omopu e OHU exo dsun . 
Flpaxrep 9 . P a CCMO TplIM o6II:G'.lO cirryanmo , xorna 0: He BXOAlIT HM B OAHO M3 B BeAeHHbIX a s nue 

c eM eH CT B {o:,T}, T eM c a M bl M 0: =I- -k/l , l/ l , (2l -1 )/2, k (k , l E N ). Torrra Cl1CT e M a (151) M O)I<eT 

6 blTb n pns enena K OH<D (3), MM elOIlI,eH , n anpavep , CfleAYIOIll,He crpyx.rypsr: 

00 

. _ , 2 ~ 2 + y (3,O) 3 + " ( y (I,2r) 2r + y ( I,27'+I ) 27'+1 + y (O,27'+l ) 2r + l + y (O,2r + 2) 21'+2)
VI - O:Yl - O:Y2 1 Yl	 L..,; 1 YlY2 1 YlY2 1 Y2 . 1 Y2 ' 

7'= 1 

00 

. _ 2 ~ 2 + y (3,O) 3 + " ( y (O,2r+ l ) 21'+ 1 + v (O,2r + 2) 2r+2 )
Y l - O:Y l - O:Y2 1 YI	 L..,; 1 Y2 1. 1 Y2 , 

1'=1 

00 

. _ , + " ( y (O,2r + l ) 27'+ 1 + y(O,27' + 2) 27'+2)
Y2 - YlY2 L 2 Y2 2 Y2 . 

7'= [ 
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(j! 1) 
JpM Yi 

I'U L\ = 1/2, 

1£3 (1543 
) , 

rncmey'lOw,ee 

~'I060 1'l '/t0 3ifj ­

'U.JL1£ (16.9;) 
(110;;, om­
men1£Jt 61>tJLU 

:mcmey'lOw,ee 

jifj1£u,uenffi 'U3 

IJt ), (16.912
) 

jifj1£u,1£enffi 1£3 

3m1£ ypa6ne­

ec.J1.U \j p 2 2 

M1£, 06pa.., y1O­
J3ifJifJuu,u enm 'bt 

~ . OM 6CJt'lWi! O 

f)'btX 6XOOJtm 6 

1COJifjifj1Lu,ueH,m 

.}~, T020a cy­
cm~\1,y (151) 6 

t U3 e'bt6pmtHo­
r; pe301i.anC'H'bLX 

2,l.l,ClU l bl X s s nne 

13. (151) M O)K eT 

V(O,2r+2) 2r + 2 ) 
1 Y2 ' 

313OBO BIl.l,EHHA51 TlOPMAJ LbHA~J lPOP MA 

B :1C1 K.J l IOLl eHH e OT MeT H M , '{TO P a3,JIH QH b l e MeTOfI,bI HOptvI<l.l1H3 a ll,H H CH CT eM, M aTp Hll,a .:'IHHef:moH 

IUlenl KOTOp b l X H M e eT HyneB b l e coocr eeaasre -nrcna, o 6cy )KfI,anHCb B [4, 5] , B paoo're [61 npezt­

.noxceu TaK H a~~bIBaeM bl fi MeTO!.!, p e3 0 H a HCHb IX y paBHeHYl ti fI,n~ n paK Tl1'ICCK Or o H a XO)KfI,eHHB scex 
BO' I ~IO)KHbIX CTpyKTyp oooti utemrsrx HOP M 3JIbHblX cPOpM, xo-ropsre MO)l(HO Ha:JbIBaTb o606 11~e lUlbIM Yl 

IlOPW:1.ilhHb lMH ¢ Op M a M I1 nepsoro nopsunca . C n OMOlII,blO 3To r o MeTO,ll.a B [5] I1CCJl e,ll.0I33IIbl C11CT 8 1\1bI , 

II MCIOUI,l1e .JU1Hel':iHo - K B a,ll.p a T l1'm y ID HeBo3rvrylII,eHHyID qaCT b . ,[I,a.JIee, B [1- 3] 1'1 B HaCTOrIlI ~eM paoore 
I ICCo'I8,D,Ol lalIbI CHCT eM b I C 11 P a3,JIl1'·IH b l tvIYl K3HOH Ylcl e CKHMI1 ¢OP M 3 M I1 K U<l ,D,p a THqHOM HeB03 M Y lII,eH­

I\oii 'IaCTYl B COOT BeT CT B YlI1 co C,ll.e,JI3 H H b I M B [1] pa36HeH l1e M MHO)Ke CT B 3 ,ll.ByMCpHbl X KBa,ll.p a T l1 C IH b l X 

CIICT CM n l1!I eMHb IlVIl1 neocotisn.n, 3aM e H 3 M I1 na 17 Hene p e Ce K 3 10 lII,H XC51 K JIaCCOB no npammny MHHH­

~l l l: l C1 1 ~HH B no.ny-taev srx I<3HOHllQeCKHX ¢ OPM3X ' m CJI 3 nenynem.rx QneHOB , Ha xon eu B [6, 7] Me ­

'I'0I(OM pe30H3HCH blX y p a BlleH YlM HCCJIe,ll.OBaHbl cacrexn.r, B HeBo3MY lII,eH Hble -racr n KOTOpblX BXO~T 

KyoHYCCK He y n eHbl. 

CIl l1COK JII1TEPAT YPbI 

I. Bocoe B.B., C'K'll7n 0 8 'U~l A. B. 0 6 0 6 lII,eHl-Ia ZI HOpMaJIb HaZI cPo pMa H cPo pMaJl bH C151 OlKBIIB,weHTHOCTb ,lJ,BY ­

~ I C r> II "IX CMCTel C HY J1eBbIM KBaJJ.paTWIHblM rr p H6JIH)l{eHHeM . I ,1 / ,IC11¢ ¢epeHlJ,. y p ann e n u a. 2003. T. 39. 
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2, Bacoc B.B. ) C'K l l m08'U"l A .B. 0 6 0 6IIJ,e H Ha,51 HOp M aJIbH a a ¢opMa H cP0 pMaJIbH a,51 Ol K lI HBa.n e HT HOC'T'b /l,BY­

xrcprrsrx CHCTeM C H y n eBbIM K BaJJ.paTH'1HblM npH6JII1)KemreM , II / / ,rcH¢q)epeH I..J, . y p a BH eHl15I, 2005. 1'. 41. 
N'! K. C, 1011- 1023. 

;1. liacoe B.E. 0 6 0 6 IIJ,eHH a a nopu am.a aa cPopM a H cP0Pl\w .:Ib H a ZI 3K BHB a.J1eHTHOCTb )~BYMepHbI X CI1CTE~M C 
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4. lJinmw AIL Ilempoeuu B ,EO, Hopu aru.n sre cPOPlvIbI CHCTeMbI OJ~ Y. M., 2000 (Tlpe npa n-r / ILll M 

PAH : 18). 
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