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PaccMaTpHea~Tc~ pa3HOCTH~e Kpaee~e 3aAa4H BHAa 

r2 
v (t+r)= I. A.v J (t), t=n·r>O, 

v J=-r1 J II+ -

v = 1,2, ...• l1al 

00 2 
vII (0) = f v ' I. If II I < 00 ' 

11=1 
s 

v (t) = I. C. vJ(t), m=0,-1, ... ,-r1+1, 
m j= 1 Jffi 1161 

v
11

- BeKTOP~ pa3MepHOCTH k;Aj ,Cjm- nOCTO~HH~e MaTpHU~ pa3-
MepHOCTH (k, k). npeAnonaraeTC~' 4TO A 1' A 2- HeB~PO>KAeHHble -r r 
MaTpHU~, r1 > 1 . 

06o3Ha4H; 4epe3 ~ rHnb6epToeo npocTpaHCTBO nocneAoBaTenb-
HOCTei1 eeKTopoe v =I v_r

1
+

1 
, ... , v0 , v 1, ... 1, YAOBileTeop~IO~HX 

KpaeB~M YCilOBH~M 1161. HopMa B ~ AaeTC~ COOTHOWeHH€M 

llvll 2 = I lv) 2
• 

1 
Pa3HOCTHa~ Kpaeea~ 3aAa4a 111 ycToi14Hea, ecnH cy~ecTeyeT 

nOCTO~HHa~ c>O, He 3aBHC~~a~ OT T, n, TaKa~, LITO 

II v < t) II :: c II v (O) II 
Ail~ ecex t=n·r>O H ecex v(O)c~. 

3aAa4a 111 ;OlKeT 6~Tb npeACTaBJleHa B onepaTOPHOM BHA€ 
v(t+r)=Gv(t). G- onepaTOP nepeXOAa OT CilO~ K CilOIO, A€HCTByiO
Il\J.1H 1-13 ~ e ~. YcToi14HBOCTb 03Ha4aeT paeHoMepHyiO no n orpaHJ.1-
4eHHOCTb llanll· EcnH yCTOH4HBOCTJ.1 HeT, nop~AOK pacTa IIGnll 
xapaKT€PJ.13yeT cKopocTb pacTa peweHJ.1H 111. B caMOM Aene, no 

onpeAeileHHIO, 

II G n \ l = sup .lJ.::i!.ill_ , t = n • r • 
v(O)CK II v(O)II 

OnpeAeileHJ.1e cneKTpa onepaTopa G • KoMnneKcHoe 4HCilO z 0 Ha-
3~eaeTc~ T04KOi1 cneKTpa onepaTopa G,ecnH cyll\eCTeyeT vc ~. 
llvll" 0, TaKa~, 4TO Gv=z 0v. 

An~ Taro 4T06bl 3aAa4a 111 6~na ycToi14Hea, Heo6XOAJ.1MO, 4To-
6bl cneKTP onepaTopa G ne>Kail e eAHHJ.14HOM Kpyre D=lz:lzl -:;.11. 
B npoTJ.1BHOM cny4ae II qn II 3KcnoHeHuHailbHO pacTeT c pocTOM n. 
Aanee Ail~ ycTOH4J.1BOCTH I 1 I Heo6xOAHMO, 4T06bl 6~11a ycToi14HBa 
cooTeeTCTBYIO~a~ 3aAa4a KowH. HH>Ke npeAnonaraeTc~, 4TO Heo6xo-
AJ.1Mble ycnoe1-1~ ycTOH4J.1BOCTH_!!,!!If!Q.fl.t1.BJQI.c;;.a._ ______ __, 

'I ·_ - , .c ---. - - _ i. : - - r , l'·' 
.,' !,.,, .• 

I . · ·: .,-,_ > 
I L 6111fi1.nt-10TEKA 
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4TOfibt nOJlY41Hb HeOfiXOAI-!Mbte 1-1 AOCTaT04Hbte YCJlOBI-tfl YCTOC14H
BOCTI-I, o~eH~-tM ct<opoCTb poeT a II'Gnll np~-t n ->""· tlnR 3Toro npeACTa
B~-tM G n B BI-!Ae KOHTYPHOrO HHTerpana OT pe30JlbBeHTbl /1/: 

1 -1 n 
'G n = - -- f> (G - zl) • z dz. 

2111 r 
3AeCb ['-. npOH3BOJlbHbtC1 KOHTYP, OXBaTblBaiOIJlHCi see T04KI-t cnet<Tpa 
onepaTopa 'G. Tat< Kat< cnet<Tp'G ne~HT s eA~-tHH4HOM t<pyre, a Ka-
4eCTBe [' MO~HO B3f1Tb, HanpHMep, OKPY~HOCTb lzl=l+p. 0CHOBHbte 
o~eHKl-1 noJly4aiOTCfl C nOMOIJlbiO MeTOAa nepesana, npH 3TOM KOHTYP 
1-!HTerp~-tposaH~-tfl Ae$opM~-tpyeTCR, H HaM noTpefiyeTCfl fiBHbli1 BHA 
pe30JlbBeHTbl B OKpeCTHOCTH eAHHI-!4HOA OKPY~HOCTI-I I zl,.,l. nocTpoeH~-te 
pe30JlbBeHTbl CBOAHTCR I< peweHHIO CHCTeMbl OfiblKHOBeHHblX pa3HOCTHbiX 
ypaeHeHHA c napaMeTpOM z:(G-zl)v ,.f; v,f c}(, f - aaAaHHaR, v -
~-tCKOMaR nocneAoBaTeJlbHOCT~-t. 11cnonb3YR RBHbtA B~-tA G, nepen~-tweM 
CI-ICTeMy B TaKOM BHAe: 

_ 1 r2-1 
vv+r2 =-A 2 ( I A.vv+J.-zvv-fv), v,.,1,2, ... , 

s r J =-r1 J 

vm =.I CJmvJ, m=0,-1, .•. ,-r1+1. 
J""l 

nocne aaMeHbl nepeMeHHblx: 

Yv =(vv+r2-1 , ••• , vv '"'' vv-r1 ), 

noJly4aeM OAHOWaroeyiO $OpMyJly Yv+1 =M(z)yv+gv' rAe 

-1 -1( I) 
-Ar2 • Ar&-1 '" -Ar2 Ao-z 

-1 
"' -Ar2 • A-r1 

-1 
A r2 f v 

M(z)= ·J I 0 ... 0 . .. 0 0 • g = 
j.J 

0 

0 I ... 0 ... 0 0 0 

. . 
0 0 ... 0 ... I 0 0 

M(z) - pe30JlbBeHTHaR MaTpH~a. 4TOfibt Bbtn~-tCaTb B RBHOM BI-!Ae one
paTop pe30JlbBeHTbl, nOCTapaeMCR $aKTOPH30BaTbM(~~a4HeM C 1-!C
CileAOBaH~-tR ee cnet<Tpa. 3aMeTHM, 4TO dimM(z)•(rl+r2)•k. 

Ecn~-t cneKTP 'G ne~~-tT s eAHHH4HOM t<pyre H 3aAa4a Kow~-t ycToA-

4HBa, To np~-t I z I~ 1 poeHo rl·k co6cTeeHHblX 3Ha4eH~-tC1 IK i I :S 1 
H poeHo r2 ·k - IK .1 ~ 1. 

To4t<y eA~-tH~-t4HoC13 ot<py~Hocnt z 0 ""e
1¢o HaaoseM onpeAeJ1RIOIJlei1, 

eCJlH B 3TOi1 T04Ke XOTR 6bl OAHO C06CTBeHHOe 3Ha4eHHe no MOAYJliO 
pasHo eA~-tH~-t~e: IK 1 (z 0)1=1. 061Jlyl0 aaAa4y ycTOi14~-tBOCT~-t nony6ect<o
He4HbtX pa3HOCTHbtX t<paeebtX 3aAa4 YAaeTcR pew~-tTb 6naroAaPR cne-
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AYIOIJleMy 06CTORTeJlbCTBy: eCJll-1 HeKOTOpoC1 T04Ke eAHHI-!4HOH Ot<py~
HOCTH z

0
=e 1¢o OTBe4aeT C06CTBeHHOe 3Ha4eH~-te Kj' paBHOe B 3TOH 

T04Ke no MOAYJliO eAHH~-t~e: IKJ (z 0) I= 1, TO caMo Ki (z 0 ) RBnReTcR 

onpeAeJlRIOIJleH T04t<oA xapat<TepHCTH4ect<oA MaTpH~bl aaAa4~-t KowH. 
3TO BHAHO H3 CTPYKTYPbl pe30JlbBeHTHOro ypaBHeHHR: 

r2 j 
Det( I :AJ·K -zi) .. o, /2/ 

j=-rl 
H xapat<Tep~-tCTH4ect<oro ypaeHeHHR aaAa4H Kow~-t: 

~ ljt/1 
Det( l; AJ e -.\I) == 0. /3/ 

i=-J1 
11aeecTHO 2(4TO eCJlH 3aAa4a KowH ycTOH4HBa, TO co6cTBeHHble 3Ha-
4eHHR xapaKTepHCTH4eCKOi1 MaTpH~bl B OKpeCTHOCTH onpeAeJlRIOIJlHX 

T04eK AOnyct<aiOT paano~eHHe 

.\(t/J)=exp{i¢
0 

+iy(t/1-t/1
0
)+1! aJ(t/J-t/J0 )J-(3(t/J-t/10)2/L+. .. }. /4/ 

J=p 

3AeCb ¢
0

, y, a
1 

- BeiJleCTBeHHble, {3> 0; p~2. p.- ~enble. ,llanee npeAno
naraeTcR, 4T6 eCTb JlHWb KOHe4HOe 4HCJ10 onpeAeJlRIOIJlHX T04eK 
H p.<oo, npRMble n+yv,.,O Ha3blBaiOTCR pa3HOCTHblMH xapat<TepHCTHt<aMH, 
PaaHOCTHaR $YHt<~~-tR fpHHa, ~-tJlH $yHt<~HR eAHHH4HOH ow~-t6t<H, not<a
JlH3osaHa OKOJlO pa3HOCTHblX xapat<Tepi1CTI1t<. CHa4aJla paccMOTPHM 
nOAt<JlaCC CI-!CTeM pa3HOCTHbiX ypaBHeHHH C 4HCTO HaKJlOHHbiMH xa
paKTepHCTHt<aMI1: y~0AJ1R BCeX C06CTBeHHbiX 3Ha4eHI1H xapat<TepHCTH-

4eCt<OH MaTpH~bl OTHOCHTeJlbHO BCeX onpeAeJlRIOIJlHX T04eK. 
113 ypaBHeHHi1 /2/, /3/ CJleAyeT, 4TO pa3JlO*eHHR co6CTBeHHbiX 

3Ha4eHI-IH pe30JlbBeHTHOH MaTpH~bl B Ot<peCTHOCTH onpeAeJ1RIOIJli1X 
T04el< MOryT 6b1Tb nOJly4eHbl t<at< o6paTHble $YHK~HH C06CTBeHHbiX 
3Ha4eHI1A xapat<Tepi1CTH4eCI<OH MaTpl1~bl 3aAa411 Kowl1. npH 3TOM, 
Tat<· Kat< y"O, Ka~AOMY A OTBe4aeT eA11HCTBeHHOe K, 11 ero aCI1MnTOTI1~ 

Ka HMeeT BI1A 

K(¢) .. explit/1
0 

+i ¢-¢o P(¢-¢
0

) + {3 (¢ -¢
0

) 2/L + ... ! . /5/ 
y y 2p.+ 1 

3AeCb P(t) - MHOr04JleH CTeneHH 2p. C BeUleCTBeHHbiMH 1<03$$H~HeHTa

MH; P(O) =1. 

113 /5/ CJleAyeT, 4TO C06CTBeHHble 3Ha4eHI1fl C yXOARIJli1MI1 xapaK

Tepi1CTHI<aMI1 (y< 0) nopo~AaiOT K c IK I ::;1 np11 I zl ~ 1. CooTBeTCTBeHHO 
>. c npHXOARillHMH xapat<TepHCTHKaMH (y> 0) nopo~AaiOT K c IK I ~ 1 

np11 I zl ~ 1. CnpaseAJlHBa cneAYIOIJlaR TeopeMa. 

T e 0 p e M a • JlJlR npOH3BOJlbHOH T041<11 eAHHI-!4HOH OI<PY~HOCTI1 
z

0
, I z

0 
I = 1, HaHAeTCR nocTORHHaR p 11 HeBbiPO~AeHHaR aHaJlHTH4ect<aR 

np11 I z- z
0

1 <p MaTpH~a T( z) ,Tat<aR, 4TO 
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I 

rr ..u. T·L a ji = :l(tlll J 

3neMeHTbl MaTPI1Ll T, T -\>a3naraiOTC.R e P.RAbl no AP06HbiM CTeneH.RM 
(z-z 0 ). Co6cTeeHHble 3Ha4eHI1.R M1,M2 1 no MOAY1110 cTporo MeHbwe 
1 np11 I z- z0 1 <p.Co6cTeeHHble 3Ha4eHI1.R A, c-t no MOAYJ110 MeHbwe 
eA11HI1L.lbl np11 lz-z 0 l<pt)lzl>1. np11 Z-+Zo C06CTBeHHble 3Ha4eHI1.R 
A,c-tcTpeM.RTC.R K npeAeJ1bHbiM 3Ha4eHI1.RM, paBHbiM no MOAY1110 eA11-
H11Lte. 3aMe.TI1M 1 1~ 4TO dimM11=r1· k, dimM 22 =r2·k, dim A =f 1, dimC= f2. 
Ecn11 z 0 He .RBn.ReTc.R onpeAen.RIO~eH T04KOH, f 1=f 2 .. o. 

Pe30J1bBeHTHa.R MaTp11ua ~aKTOPI130BaHa.Mo~Ho noCTPOI1Tb pe30J1b
eeHTY. HanoMHI1M, 4TO nocTpoeHI1e pe30J1bBeHTbl CBOA11TC.R K pewe
HI110 CI1CTeMbl 06biKHOBeHHbiX pa3HOCTHbiX ypaeHeHI1H: (G- z I) v = r; v. 
rc~. v - 11CKoMa.R nocneAoBaTenbHOCTb, 3Ta c11cTeMa 6blna npeo6-
pa3oBaHa K B11AY 

Yv+ 1 • Myv +gv• 
nocne 3aMeHbl nepeMeHHbiX w .. Ty CI1CTeMa npeo6pa3yeTc.R K BI1AY 

- v v 
Wv+t=MWV +Tgv• nocJ1eAH.R.R CI1CTeMa eCTeCTBeHHbiM o6pa30M pa3611-
eaeTC.R Ha ABe nOACI1CTeMbl: 

{

wj+ 1 = M 11w~ +(Tgv)I ' 

WII =M WII+(Tg)II • 161 
v+ 1 22 v v 

BeKTOp W~ COCT011T 113 eepXHI1X r1·k KOMnOHeHT BeKTOpa Wy, COOT
BeTCTBeHHO W ~ COCTOI1T 113 HI1~HI1X r2·k KOMnOHeHT Wv, TaK KaK 
np11 I z I> 1 cneKTPbl M tl' M22 ne~aT cooTBeTCTBeHHO BHYTPI1 11 BHe 
eA11HI14HOrO Kpyra, peweHI1e /6/ MO~eT 6b1Tb npeACTaBJ1eHO B BI1Ae 

{ 

I v-1 v-J-1 I v-1 I 
wv = j ~ M 11 . (Tg J ) + M 11 w 1 , v 2: 2, 

WII =- I M':'-J-1 (Tg )II' v 2:1. 17 I 
V j=V 22 j 

BeKTop w\ onpeAen.ReTc.R 113 Kpaeeblx ycnOBI1H. HanoMHI1M, 4TO 11CXOA
Hble Kpaeeble yCJ10BI1.R 11MeiOT BI1A 

8 
vm =I C. vj, m=0,-1, ... ,-r1+1. 

j= 1 Jm 

BeeAeM e paccMoTpeHI1e MaTP11Llbl pa3MepHOCTI1 (r1· k, rl· k) : 

4 

·t ·I 

l1 
\1 

' l 

J}, 
,:1~ ~ 
~ 1 . ~ 
·~1'1 ' 

:_;·,;!kl 

I' ' 

fi 

,Jo!<'f 

i 
·~ !' 
l 

l 
l 

' 0 
,, 

' 

Crt,O 

crt=l crt,-1 

... c 1,0 

... c t, -1 

Ce,o 

ct lce,-t 

0 ... 0 

o ... ol ,r1+1::f::s. 

cr1,-r1+1 ... ct,-rt+tj LCf,-rt+l 0 ... ~ 
Ecm1 s :s r1' HeAOCTal0~11e MaTPI1Llbl 3aMeH.ReM HyJ1eBbiM11. nocne 3aMeHbl 
Yv =(vv+r2 _ 1 , ... , Vv , ... , v v- rt ) Kpaeeble ycnOBI1.R npeo6pa3yiOTC.R 
K BI1AY 

s 
( 0 I ] y 

1 
= I (0 C f ] y f . 

r1·k f=r1 + 1 
nocne 3aMeHbl W =Tyvnony4aeM 

v .. 
-I -II~ -I -II 

T21 w1 +T22w1 = ._ CeT21wf+1 +CeT22wf+t' 181 
f = r1 

4epe3 T tl• T12 , T2l , T22 o6o3Ha4eHbl 6J10KI1 T -1 : 

T-1. ~_: T1~] r2·k . 
T21 T22 rl·k 

r1•lt r2•k 
Hcnonb3Y.R !61, Kpaeeoe ycnoe11e 181 MO~Ho npeo6pa3oeaTb K B11AY 

I II ~ B I ( ) I · BII (T ) II K 1w1 =K 2w 1 +J,:-1 j Tgj + j gi , 191 

~ 1 , K 2 , B ~ , B ~I - aHaJ111TI14ecKI1e KpaeBble MaTPI1L.lbl: 

Kt=T2~-! CeT;tMi1' K2 .. -T;2+ I ceT;2M~2' 
f=r1 f=r1 

B I = i c T -Me -J , s II= I c T - M e - J • 
f= mn(r 1,j) f 21 11 j f=ma.x(r 1,j) f 22 22 

HTaK, onepaTop pe30J1bBeHTbl Bblnl1caH e .RBHOM BI1Ae l~opMyJ1bl 171, · 
191 I. B /7 I np11cyTCTBYIOT cTeneHI1 MaTPI1Ll M11 , M2l· X<enaTenbHo, 
4T06bl OCHOBHble 6J10KI1 A,C-1 11MeJ111 B03MO~HO 6onee npOCTyiO ~OpMy, 

-1 
YAaeTC.R AOKa3aTb, 4TO OCHOBHble 6J10KI1 A,C 11MeiOT TY ~e CTpyK-
Typy, 4TO 11 OCHOBHOH 6J10K xapaKTepi1CTI14eCKOH MaTPI1Llbl 3aAa411 
Kowl1 12·41 • HanOMHI1M, 4TO e oKpecTHOCTI1 onpeAeJ1.RI0~11X T04eK co6-
CTBeHHble 3Ha4eHI1.R 6noKoe A,c- 1AonycKaiOT pa3no~eHI1e BI1Aa 

K(¢)=expli.P
0
+i¢-¢op(¢-¢ 0)+ f3 <¢-¢ 0)

211
+ ... }. 1101 

y . y 2p.+ 1 

Co6cTBeHHble 3Ha4eHI1.R Ki,KJ npi1HaAne~aT OAHOMy Knaccy OTHo
CI1TeJ1bHO onpeAeJ1.RIO~eH T04KI1 c/Jo, eCJ111 2p.1 .. 2p. j = 2p. 11 lnK i -lnK j = 
= o(¢ -¢ 0 )21'-; 2p. Ha3oeeM onpeAeJ1.RI0~11M nop.RAKOM Knacca. 

BocnOJ1b3yeMC.R cneAYIO~eH TeopeMoH 151 :An.R npoi13BOJ1bHOH onpe
AeJ1.RIO~eH T04KI1 z 0 , lzoi=1,HaHAeTC.R HeBblpO~AeHHOe aHaJ111TI14ec
KOe B OKpeCTHOCTI1 Zo npeo6pa3oBaHI1e nOA0611.R, KOTOpOe npi1BOA11T 
6J10K11 ,A, C K cneu11aJ1bHOMY 6J104HO-TpeyrOJ1bHOMY B11AY: Ha A11aroHa
J111 pacnonaraiOTC.R TpeyrOJ1bHble 6J10KI1, KOTOPbiM OTBe4aiOT KJ1aCCbl 
co6cTeeHHbiX 3Ha4eHI1H. BHeA11aroHaJ1bHble 3J1eMeHTbl 3TI1X 6noKoe 
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I 

npH Z=Zo HMeiOT HY11H nopfiAKa 2JL, rAe 2JL - onpeAe11fiiO!qHH nOPfiAOK 
COOTBeTCTByiO~qero 1<11acca C06CTBeHH~X 3Ha4eHHH, 

HopMa11bHafl ~opMa onepaTopa pe3011bBeHT~ A11fl rHnep6o11H4ecKHx 
CHCTeM nocTpoeHa. noc11e 3Toro HCC11eAOBdHHe YCTOH4HBOCTH 11eBOH 
KpaeBOH 3aAa4H CBOAHTCfl K nOCTpOeHHIO aCHMnTOTHK HHTerpa110B, 
Heo6XOAHMoe "' AOCTaT04Hoe yc110BHe ycTOH4HBOCTH CBOAHTCfl K PfiAY 
orpaHH4eHHH Ha nOPfiAKH OC06eHHOCTeH 311eMeHTOB KpaeB~X MaTpH~ 
K1~Kt1 -K2 s T04Kax eAHHH4HOH OKPY*HOCTH. B pa6oTe weeAcKoro 
MaTeMaTHKa X. -0. Kpal:1ca /11 noKa3aHo, 4TO T04KH s~pomAeHHfl 
K 1(z) fiB11fiiOTCfl T04KaMH cneKTpa 1-1111-1 o6o6~qeHH~MH T04KaMH cneKTpa 
onepaTopa 'G. 

nepeXOAHM K C11y4al0, KOrAa eCTb C06CTBeHH~e 3Ha4eHHfl C Bep
THKa11bH~MH xapaKTepHCTHKaMH /B pa3110meHHM /4/y=O /. napa6o-
11H4eCKOMy C06CTBeHHOMY 3Ha4eHHIO xapaKTepHCTH4eCKOH MaTpH~~ 

2JL e 2JL 
>..(t/1 )= expli¢0 + i I. a 0 (rp-t/J0) -f3(.P-t/J0) + ... I 

f=p (. 
OTBe4aeT p co6cTBeHH~x 3Ha4eHHH pe3011bBeHTHOH MaTpH~~. B 
oKpecTHOCTH e 1¢o cnpaseA11HB~ C11eAyJO~qHe pa3nomeHHfl. Ec111-1 
p<2JL, TO 

¢-¢o 1/p ¢-¢o 1/p f3 ¢-¢o <2JL-p+t)/p 
K

0
(¢)-=explirp +i(-) 0 P((-)f )+-(--)f + ... !, 

r. 0 a p r. ap pa p a p 

3 
f=0,1, ... ,p-1. 

AeCb 

¢-¢o t/p ¢-¢ o 1/p i 31T IT 
(--) =1--1 exp-(x-Arga +21Tf). -r<x<2. 

ap f ap p P - -

p (t) - MHoro411eH c se~qeCTBeHH~MH K03~~"'~"'eHTaMH; P(O)=l.npH 

lzl~1. f..,1,2, ... ,[}-+Ar:,.ap l,IKl(z)l$1. ocTallbHble IKf(z}l~l.· 
EC11H p = 2p.' 

. . ¢-¢o tip . 
Kf (¢) = expl1t/10 +1( a "'if3 )£ + ••• I, f =0,1, ... ,p-1. 

3AeCb p ' 
¢-¢o Vp ¢-¢o 1 ~ i 

( ) f =I I exp-(x-w 0+21T0, 
a +if3 a +if3 P p p 

0_::: Arg(a +if3)=wo ;SIT. npH lzl ;::_ 1, f = 1, ... ,JL,IK f(z)l ;S1,, OCTa11bH~e 
I K f (z) I P;::.1 npH I z I ;::.1. MHomecTeo co6cTBeHHbiX 3Ha4eHHH pa3Ae11eHo 
no11HOCTbiO. Ec111-1 ecTb napa6o11H4eCKHe co6cTBeHH~e 3Ha4eHHfl, 
HOpMa11bHafl ~OpMa pe3011bBeHTHOH MaTpH~~ HMeeT 6011ee C110mHyiO 
CTpyKTypy, 4eM B rHnep6011H4eCKOM C11y4ae, KOrAa Bee y~O.B 3TOM 
C11y4ae eCTb mOpAaHOB~ CBfi3H, KOTOp~e He n03B011fiiOT ~aKTOpi-130-

BaTb pe3011bBeHTHYIO MaTpH~y. B caMoM Ae11e, nycTb xapaKTepHCTH-
4ecKafl MaTpH~a HMeeT eAHHCTBeHHOe C06C~BeHHOe 3Ha4eHHe C Bep
THKa11bHOH xapaKTepHCTHKOH A{W). 3TOMy C06CTBeHHOMY 3Ha4eHHIO 
OTBe4aeT C06CTBeHH~H BeKTOp, KOTOPbiH pa311araeTCfl no 1.1e11~M CTe
neHfiM! 
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j 
e (w) =. I. eJ. (w- w 0) , 

J= 0 
w =e i.P • 

nycTb K 1''"' K p - C06CTBeHHble 3Ha4eHHfl pe3011bBeHTHOH MaTpH~bl, 

oTse4aJO~qHe .\ tw), rl +r2 = r. BeKTOPbl 

E ( p +r- 2 ( ) p-1 ( )) * l = K 
1 

• e K
1 

, , .. , K 1 • e K 1 , 

i i 
E.= I. (E

1
(K.)/ n (K -Kt:>>. i=2 •.... p. 

I j=l J ~=1 J \, 

I; =I j 
COCTaB11fiiOT CHCTeMy C06CTBeHHbiX H npHCOeAHHeHHbiX BeKTOpoB: 

ME 1 =Kt E1, 

ME i = Kj E i + E i -1 ' i = 2 , ...• p. 

B 4aCTHOCTH, OAHOMepHOMY c11y4a10 /xapaKTepHCTH4ecKafl ~YHK~Hfl 
c y=O I OTBe4aeT pe3o11bBeHTHafl MaTPHI.Ia, y KoTopol:1 ocHOBHOH 
61101< HOpMa11bHOH ~OpMbl HMeeT BHA mOpAaHOBa fllqHKa lSI. 

PaccMOTPHM c11y4ai:1 eAHHCTseHHoro napa6011H4eCKoro 611o1<a pa3-
MepHOCTH k. B oKpecTHOCTH onpeAe11f!IO!qei1 T04KH z 0 pe3011bBeHTHafl 
MaTpH~a HeBblpOmAeHHbiM aHa11HTH4eCKHM npeo6pa30BaHHeM nOA06Hfl 
npHBOAHTCfl K HOpMa11bHOMy SHAY M(z). napa6o11H4eCKHH K11acc co6-
CTBeHHbiX 3Ha4eHHH xapaKTepHCTH4eCKOH MaTpH~~ pOmAaeT p K11ac
COB co6CTBeHHbiX 3Ha4eHHH pe3011bBeHTHOH MaTPHI.Ibl 1 KamAOMy 1-13 
KOTOPbiX Ha AHaroHa11H M(z) OTBe4aeT Tpeyro11bHbiH 61101< ~j (z) pa3-
MepHOCTH k. BHeAHaroHa11bHble 311eMeHTbl ~j (z) npH Z= Z 0 HMeiOT 

HY11H nopfiAKa 21L;P+ 1• HenocpeACTBeHHO HaA ~ j (z) CTOHT HeBblpom

AeHHbiH 61101< Ti_1_/z), DetTj-t,j (z0) f, 0. Bblwe pacno11ara10TCfl 61101<1-1 

Tj-2 , j (z) , ... , T 1,j (z) , 

311eMeHTbl KOTOpbiX npH Z= Z O HMeiOT HY11H nopf!AKa 

2JL-i+1 1 . '3 ...L...:..;;_.>-' J "'I' ... ,p. 
p - p 

TAtT1
"' .i = :: 

7 



I 

('f-~·) ~ 

{ ~ ~] = 

0 

TaKHM o6pa30M, B OTnH4He OT rHnep6onH4eCKOrO cny4aR, BHYTPH 
A H C eCTb CBR3H mOpAaHOBa THna H eCTb CBR3b MemAY A H C.Pe
WeHHe peaonbBeHTHOH CHCTeM~ npHHHMaeT BHA 

1'-1 0 I v-j-1 I 0 II v-1 I 
w,,=j;:tMlt ((Tgj) ~<so)wj)+Mtt wt, v;:2, 

II ; ,,_j-1 II 
w" =- . ., M 22 (Tgj) , ,, ;:: 1 , 

J =I' 

I '1 8 I I 0 0 II II II K1 w1 ,.,K2 wl + l B ((Tg.) +(B 0 )w.)+B.(Tg.) • 
j= rl J J J J J 

HopManbHaR ~opMa onepaTopa peaonbeeHT~ nocTpoeHa. 
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PyKonHCb nocTynHna e H3AaTenbcKHH OTAen 
25 MapTa 1981 roAa. 

TepAIOKoea C .11. 

HopManbHaR ~opMa onepaTopa peaonbBeHT~ 
pa3HOCTHbiX KpaeBbiX 3aAa4 

11-81-203 

HccneAyeTc~ ycTOH4HBOCTb nony6ecKoHe4H~x Kpaee~x aaAa4 
AnR CHCTeM paaHOCTH~x ypaeHeHHA. O~eHHBaiOTCR cTeneHH onepa
Topa nepexoAa oT cnoR K cno~, ll'anll· an MomeT 6brTb npeACTae
neH B BHAe HHTerpana OT peaonbBeHT~ (a-~)-l . YcTaHOBneHa 

,JHOpManbHaR ~OpMa onepaTopa pe30nbBeHT~ B OKpeCTHOCTH eAHHH4-
HOH OKpymHOCTH, 3aAa4a CBOAHTCR K nocTpOeHHIO HOpManbHOH 
~OPM~ peaonbBeHTHOH MaTpH~bl, 

Pa6oTa BbrnonHeHa e Jla6opaTOPHH B~4HCnHTenbHOH TeXHHKH 
H aeToManraa~HH OH.AH. 

npenpHHT Ofi~eAHH8HHOro HHCTHTyTa RA8PHWX HCCneAOBaHH~. 4y5Ha 1981 

Serdyukova S.l. 

The Normal Form of Operator of Resolvent 
of Difference Boundary Value Problems 

11-81-203 

The stability of boundary value problems for system/' 
of difference equations is studied. The estimate of 11an11 
(where a is the operator of transition from layer to layer) 
is proved. an is presented as integral of operator of resol 
vent. It is necessary to know explicit expression of resol
vent near unit circle. The problem is reduced to construc
tion of normal f9rm of resolvent matrix. 

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