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CNEKTPAJIbHBIE CBOACTBA BE3OTPAXATEJIbHBIY
MATPULL AKOBH

[lpH MHTErpHPOBaHHWM 3BOJIOUHOHHBIX YypaBHEHHH MeTONOM OOpaTHOH
3ajlayd MPEACTAB/AIOT OCOObIA HHTepec Te CJyyaH, KOTAa pemeHHs Io-
AV4aloTC B 3aMKHYTOM BHIe, DTO INPOHCXOLMT, B Y4CTHOCTH, KOTrIa
cooTBeTCTBYIOmH# L-0nepaTop HMeeT HY/NEBOH KO3(GhHUHEHT OTpaKeHHS.
B paGore craBuTCSl M peliaeTcs 3akaya ONHCaHHA. 5e30TpaxKaTeNbHBIX
sit00HeBbIX MaTpHIl B TEPMHHAX HX CHNeKTpasbHbIX CcBOfcTB. s 3toro
BEONUTCS MONHGDHKauua GVHKUMK Belns Ako6HeBOH MaTpHIbl, MOAOOHO
TOMY, Kak 3TO cjesaHo B [1]. OcHOBHBIM pe3yJirTaloM ABJseTCsl TeopeMa
0 TOM, yTO sIKOOHeBa Marphua Ge3oTpakaTelJbHa TOrfa H TOJBKO TOTJd,
Koraa ee (yHKuHs Be#ins pauuonanbha.

1. BeckoHeyHasi B 00e cTOpoHB MatpHla J C 3JeMeHTaMH

Jp=08(i—Ra@)+6(—k+1bi—1)+8@1—k—1)b()(.1)
Ima(n) =0, b(n)>0, n(Z
HasbiBaeTcs sikoOueBod matpuuedi. Oua omperedser cJeayiouyio pas-
BOCTHYIO OMEPAlMI0 HA MOC/eNOBAaTebHOCTH {W (1) }n¢z:
P =bn—Dvr—1)+ampmn)+bn)pmr+1). (1.2)
Bponcknanom aByx nocsenoBatenbHocTell {@ (n)lucz H (W (M)}nez MbE

6yleM HasbiBaTh Bripaxenne W[e, )(n)=q(n)p(n+ 1)—qn+1)p(n).
Hasi pewennit ¢ (1) = ¢ (A, n) ypasHenus

(JH) (A, 1) = Ap (A, n) (1.3)
cnpaseannBa gopmyaa Ipuna [2]:
bW e (2), oWl —b(m)W [g), ¢w](m) =

m

= (A — WV
A—w k:+l<|>(9». R) @ (1, k), (1.4)

OTKYZa, B YaCTHOCTH, BHITEKAaeT
ypaeHeHus (1.3) npu opHOoM M T
He 3aBHCHT OT n.

» UTO €CIH @ W ) ABJSETCS pelIeHHsIMA
oM xe A, TO Bbipaxente b(n) W [¢, ] (n)
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' dnddepenuupys ¢opmyay Ipuna mo p u monaras p = A, MOJTYyYHM

bW le, ¢'1(n)—b(mW (g, ¢'](m) = —k_2+1 @*(k). (1.5
Beegem caenyiouiie oGo3HaueHus:
Z (m)={ntZ:n>m}
Z_ (m)={n(Z:n<m)}.

Paccmorpum pasHoctaeie omepauun (J,9) (1) (%) (7)), 3ananHble
i [OCJef0BaTeJbHOCTSAX BHAA {Y (M)}nsm ({P (M)}n<m):

. (D@ a>m,
(Jm¥) (n) —{ an)p(n)+b(m)p(n-+1) mpu n=m;
) [ UD(@) n<m—1,
() () —{ b(n—Dp@n—1+a@pr) npp n=m—1
kMM MOC/IeI0BATeIBHOCTD {1 (1)}n¢z YAOBJIETBOPSET ycJ/oBHIO P(m—I1)=
=) (P(m)=0), To

P =), n=m m41, ...
WP ={dP@), n=m—1, m—2, ..)

Paccmotpum  kanonuueckue pemennss P (A, n), Q(A, n) ypaBHeHHs
), VIOBJETBOpsiOlMe Haua/bHbM yeoBusam: P(A—1) =0, P(A, 0) =
QM —D =1, QA 0)=0.

Ouu, OYeBWIHO, CYUIECTBYIOT, ONpeAesieHbl eIUHCTBEHHbIM 06pa3oM
1 iHHe0 He3aBUCHMBI.

Teonema Beitnisi—Xeaannrepa [2] yTBepxnaer, uto npu ImA==0
viecTByer peweHue * ypaswenus (1.3) Buma ¢* (A, n) =m*(A) X
P\, n) +Q (M, n), npusagnexamee [,(Z,). Kpome Toro, BbINOJHA-
#Cs1 PaBEHCTBO:

—b(—DTEE Nyt m P (1.6)
k=0

OtmeTum, 4To ynkuua m*(A) rojovopdHa BHe BewlecTBEHHOH OcH
| IPUHUMAET COTPSi’KeHHble 3HAueHus R COMpAeHHbX ToukaX. OHa
TAHYAeTC OT KaHOHHuecKoi ¢ynkund Befns w (M) ([2]) mMHOXKuTeseM
-b(—1: m*(A) = —b(—Dw(M). Tak kak ansa KaHOHHUEeCKOH (QyHKUHU
lefiig MMeeT MeCTO MpeACTaBJ/EHHE:

W(}\.) — (dp (@)

Ju—»\’
R

e p— BepOITHOCTHas Mepa, OGyHKuus m* (M) HmeeT cJienyollee
~HMITOTHYECKOE MOBeJeHHe B OKPECTHOCTH GECKOHEUHOCTH:

m*(k):—b(—l)w(l)=b(;”+0(,‘i,), Imd—sos.  (1.7)

oyukuus Befns w (A) oAHOSHAYHO Ompejenser Bce KO3(ppHUHEHTH MaTPH-
wi J§. Qyskuus m* (A) onpeniensieT TaKxke KOMPpUIHEHT b (—=1), n3'1.7.
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aro ¢~ (A, VN EL(Z) w (R, n)=

Bpenen pomenne ¢~ (2, n) Taxoe, A
e m~ (L) Taixke rojomoppna BHe

=m~ (k) (h, 1+ P 1) Gy KULHS)
BelecTBeHHOH CCH

—b—nmmB Ny, B (1.8)

Im 2

fr =z e 00
Dynkaun m= (L) mbl (ynem Ha3blBaTb (QYHKLHAMH Befias wmatpuus J
wa Z. n Z_ coorsercrseHHo. OHH MMEOT CJAEAYIOUIEE aCHMITOTHGECKOe
7. 2
MoBeleHHE:
k(=D

m* (M) =— —}-O(sz), ImA— o, (1.9)

Onpenenenne. Pyukyuei DBeidan akobuesod mampuyor J wa Z
Ha36160¢MCA PYHKYUA .

m*t@z+ 2z, |zI<],

m(z) = { 1
ey =1
[ocaenoBatenbHocTs ¢ (2, n)=m@2)P(z+ 21+ Q(z+ 27, n) se-
nsercst pemenuem ypasHenus (1.3) mpu A =2z421 Tlpu |z{ <<l ona
cosnagaetr ¢ YriA, n), a mpu |[z|>1—c (m (M)W~ (A, n). B Tom
clyyae, KOraa onepartopbl Jg, MOPOXKAaeMble COOTBETCTBYIOUIHMH MaT-
puuaMy B l,(Z ), ABIAIOTCS CYLIECTBEHHO CaAMOCONPSKERHLIMH, pelieHHs
P* onpelesieHsl C TOYHOCTBIO JO NMOCTOSTHHOIO MHOXKHIENsS, a (QYHKUHH
m=T CnpelensloTCs ONHO3HAYHO W BBHIPAXKaloTCs (GopMyaamu:
B _ W (A, 0)
mt () = 5=
L W0
m (A YT (R, =)
rae p* — mobble peenns, npuHaanexamme I, (Z4).
W3 dopmya (1.9) u onpenenenns dyHKuuM m(2) cielyeT, yTo
m(z)=b—(-{:r) + G (l) npu Imz— oo,
m@ =b(—1)z+0(z%) npu z—0, e<|argz|<<m—c¢.
Kpome Toro, us (1.6) u (1.8) BmiTekaer, uto sgnlmm=* (A)=
= —sgn ImA.

(1.10)

Hanee, tak kak Im(z+ 271) =1Im (z -+ i_jF) =Imz(1—|z?), 10

mpu |2 <1 sgnlmm(z) = sgnlmm*(z + 2%) = —sgnIm(z + 27" =
=sgn Imz, ampu|z|>1sgnImm (2) = —sgn Imm~ (2427 = sgn lm (2 +
+2%) =sgnlmz. Ilostomy MHHMas uwacTe ¢yHkuuu Be#inis m(z) no-
JIOXXHTe/IbHA B BepXHell W OTpHIATe/NbHAa B HUIKHel MOJYMIOCKOCTH.

CkasaHHOe nosBosAeT copmymaupoBaTh cBOMcTBa (ynKuMH Beiin
B BHJE JIEMMEI:

Jlewma 1.1. (Ceodcmsa gynxyuu Beidins):
1) <1>ymc£;un Bedas m(2) zonromoppua sne seujecmeennot ocu (R)
u eQUHUMHOL OKpYICHOCMU (T)
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