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B kazxk1oit Touke orpeska [0, 1] cymecrByer Takas OKpeCTHOCTb, UTO BCe Mpoobpassl 7/ (t) exkar B 0xHOM
nosaynpocrparcrse. CieoBaTe/bHO, BCe IIPo0Opasbl JieskaT B OJHOM TMojympocrpancTtse. Ho a u b us
Pa3HbIX MOJIyIPOCTPAHCTB — IIPOTUBOPeYne. 3HAUNT, OJ1UH u3 1poobpasos jexut B m(a,b)\{a, b} n moxuo
BOCIOJIB30BaThCa jieMMoit A. Teopema joka3aHa.

[Tokaxkem, 4TO HEOOXOJAMMOE U IOCTATOYHOE YCJIOBHE B TEOPEME HEJIb3sl 3AMEHHUTH 6oJj1ee CJIabbIM yCJI0-
BHEM: CyIIECTBYET N JIMHEHHO HEe3aBUCUMBIX BEKTODPOB f1,. .., fp, TAKuUX, 4T0 JyIst a100bIX @ € {1,...,n} u

Cl,...,Cn € R MHOXeCTBO
{eeM:(fj,x)=cj,j=1,...,n,j #i}

JINHEHHO CBSI3HO WM TYCTO. DTO YCJIOBHE PABHOCUIBLHO BBIMYKJIOCTH M TO n JUHEHHO HE3ABUCHMBIM
HATTPABJIEHUSIM.

B kauecrse mpumepa Bo3bMeM Jjomanyio L B R3, mocienoBareibHo COeUHSIONIYIO TOUKN (0, 0, 0),
(0,0, 1), (1, 1, 1) m (1, 1, 0).

OueBuiHO, 9TO JioMaHas L BBIMYKJIa 110 HAIIPABIEHUSIM CTaHAapTHOrO Gaswca. Ecau Ob1 L ymosite-
TBOPSIIA YCJIOBUSIM TEOPEMBI, TO HAILIUCHL Obl TaKWe TPU JUHEHHO HEe3aBUCUMBIX (yHKIHOHAIA f1, fo, f3,
4To Besikoe MHOKecTBO Lj(c) := {x € L : (fj,x) = ¢} 6110 ObI sHHEfHO cBsA3HO nin 1mycro. Ho Torma Bce
ker f; momkmbl 6bITH mapasieabas BekTopy (0, 0, 1): B mporuBHOM citywae mnockoctu {x : (fj, x) = c}
MEPECeKAIOT MJIOCKOCTh, B KOTOPOH JIEKUT JioMaHas L, TO TPAMBIM, He MapajiieJbHBIM 3TOMY BEKTOPY,
u Lj(c) npu moxxonamieM ¢ sBjigercs AByxrTodedHbiM. [lomydaercs, uro fi, fo, f3 auHe#HO 3aBHCHMBI —
MPOTUBOPEYNE.

Asrop mpunocut 61arogaprocTs 1. A. Bopoanmy 3a moctanoBky 3agaun u A. P. AgmvoBy 3a mieHHbIe
3aMedYaHus.

Pabora Beimosinena 3a cuer rpanra PH® Ne 22-11-00129.
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nepuoanTeckux mpeodpasopanuii. [lomyderHoe HEOOXOIUMOE U JOCTATOIHOE YCIOBHUE HA CHCTE-
My (POPMYTUPYETCs B TEPMUHAX CBOMCTB »KOPJAAHOBON HOPMAJILHOI (POPMBI €6 MATPHUIIHL.

Karouesvie carosa: muddepeHimanbHoe ypaBHeHne, JUHEHAasd CHCTeMa, JUHEHHOe ypaB-
HEHUE, MEPUOINYIECKasi CUCTEMA, JIAMYHOBCKAS MPUBOIUMOCTD, JIATYHOBCKOE MPEOOPa30BAHME.

We establish a unified criterion for the reducibility of a linear homogeneous differential
system with constant coefficients to a linear homogeneous differential equation with constant
coefficients by means of both Lyapunov and periodic transformations. The resulting necessary
and sufficient condition on a system is formulated in terms of properties of the Jordan normal
form of its matrix.

Key words: differential equation, linear system, linear equation, periodic system, Lyapunov
reducibility, Lyapunov transformation.

DOI: 10.55959/MSU0579-9368-1-2023-1-55-59

Bormpoc o mpuBogumocTu smHeitHOM muddepennraabHoil cucTeMbl K 00Jiee MPOCTOMY BHIY C COXPa-
HEHMEeM OIIPEJIEJIEHHBIX CYIIECTBEHHBIX CBOMCTB perenuii paccmarpusaercs nsgasaa [1, §8; 2, i III
§8|. B wactHocTH (cM., HampuMep, [3|), mHTEpEC [Is MPUIOKEHWI MPEJCTABIAET 3aa9a O JISIIyHOBCKOI
MPUBOUMOCTH CUCTEMBI UMEHHO K OTHOMY audpepeHimaaibuoMy ypasuenno. Cepbe3Hoe, MpuIeM moJio-
JKUTEJIBHOE, TIPOJIBUKEHNE B 9TOi 3aj1a4e OblI0 nosyydeno B paborax [4, 5. OgHako ocraBasicst OTKPBITHIM
BOIIPOC O BO3MOXKHOCTU COXPAHHUTH MPHU YKA3aHHOM MEPEeXOJie eIlle W CBOWCTBO aBTOHOMHOCTH TIPU €r0
HAJINIUN Y UCXOIHON CHCTEMBI.

g 3amann0ro eskaudosa Koopdunammozo eexmoprozo npocrpancrsa R™ (n € N) pacemorpum MHO-
KecTBO M™ sunelinns 00nopodnmx duddepernyuasvrnor cucmem

231
t=Alt)z, z=| : | eR", teRy=][0,+00), (1)

In
3a/1aBAEMBIX KaXK/[asi CBOEH Henpepwuiehoti oeparuverHot MaTpuaHoit dyHKInei

ARy = R, A= sup [A@®)] < +oo,  A(R)] = sup [A(t)],
ER+

|z|=1

C KOTOpO#l B JajibHENIEeM U Oy/IeEM OTOXKJIECTBJIATh CaMy CHCTEMY.

B muOx)ecTBE M™ BBIIEIM:

1) noammuokecTBO C™ asmonomubvir cucrem, T.e. cucrem A € M™ ¢ mocrosaabpiMu kKo3dbdunmenTamMn
WJIM, 9TO TO K€, 3aJ[aBaeMbIX MMOCTOSHHBIME MATpHIHBIMEU (GyHKImIsamu A(-) = const;

2) moaMHOKECTBO E™ CHCTEM, 0MEEUAIOWUT YPAGHEHUIO, T.€. 33 TaBAEMBIX MATPUIHBIMU (OYHKIHSIMI
A crenuajanbHOrO BUIA:

A(t) = : S , teRy,
(t) 0 0 1 +

—an(t) —ap—1(t) ... —ai(t)

HA3BIBAEMOrO Kaemkol Ppoberuyca 1 00ECHEUNBAIONIEr0 BO3MOXKHOCTH OJHO3HAYHO 3allUChIBATH KarK-
JIYI0 M3 TAKUX CUCTEM BCETO JIMIIL OJHUM (CKAAAPHLLM Il TIEPBOH KOOPAMHATHI Y = 1 €€ PEeIleHus )
AUHETHBIM 00HOPOIHBIM QUPPEPEHUUANDHBIM YPABHEHUECM T1-20 NOPAIKG

y™ 4 a @)y 4t an(t)y =0, teRy,

C KOTOPBIM B JlajIbHEIIIEM TakKe DyJeM OTOKJIECTBJIATH TaKyl0 CHCTEMY.

Peun moiizier 0 BO3MOXKHOCTH 1IyTEM 11PpeodPa3oBaHnst KOOPAMHAT YIIPOCTUTH UCXOJHYIO CUCTEMY, CBE-
JisT ee K ypaBHEHWIO. ATmapar /st COXPAHEHUsT PA3/JINIHBIX CBOWCTB PEINTeHnii TPU TAKOM TIEePEX0Ie OITh-
CBHIBAET

Onpepesienne 1 [3]. Craxewm, aro cucrema A € M™:

a) aanynoscky npusoduma K cucreme B € M'™, ecim CyIiecTByeT HEBBLIPOKJIEHHOE PEoOpa30BaHIe
koopauaaT L : Ry — R™ ™ KoTOpOE, BO-IIEPBbIX, ABJIAETCI AANYHOBCKUM, T.e. YAOBIETBOPSIET YCJIOBHIAM

LeC'R4), LI+ LY+ [IL] < +oo,
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a BO-BTOPBIX, npusodum CHCTeMy A K cucreme
B(t) = Ap(t) = L()A(t) L™ (t) + L(t)L™Y(t), teRy;

6) nodobna cucreme B € M™, ecyin oHA MPUBOMMA K CHCTeMe B HEKOTOPBIM MOCTOSTHHBIM TPeobpa-
3oBarmeM L(-) = const;

B) T-nepuoduvecku npusoduma K cucreme B € M™ eciu ona npuBojuMa K cucreMe B HEKOTOPBIM
nmepuoandecknM mpeodbpazosarmeMm L ¢ mepuogom T > 0.

Yrobbl ynpocTuTh (GOPMYJIMPOBKY OCHOBHOI'O PE3Y/IbTATA, OMMPAOIIErOCsd Ha HEKOTOPhIE CIEIUATh-
HBIE CBOMCTBA »KOPIAHOBOM HOPMAJILHON (POPMBI MATPUILI CHCTEMBI, BBEJIEM CJIEIYIOIIee

Omnpenenenne 2. Marpuny A € R™*™ pano Kak m COOTBETCTEYIONLYIO €if aBTOHOMHYIO CHCTEMY
A € C" mazoBeM 2copdanoso nowmu napHoti, CIN KayXKIOMY ee JTeHCTBUTETLHOMY COOCTBEHHOMY 3HAUE-
HUIO OTBEYaeT TaKOil HabOp YKOPJAHOBBIX KJETOK, UYTO BCE OHU, KPOME, OBITH MOXKET, OJHOM, pa3duBaTCs
Ha Iapbl KJETOK OJIMHAKOBOI'O MOPJIKA.

NzsecrHo [5], aro sobast (oepanuuennan) cucrema (1) asyHOBCKM IPUBOAMMA K HEKOTOPOMY ypaBHe-
HUTO, mpuveM 1-mepuoaudeckas cucrema 1 -TepuogiudecKn ke MPUBOAUMA K 1 -11eprognieckoMy ypaBHe-
HUIO, & €C/IM PACIIUPUTD KJIACC yPaBHEHUTH 10 KOMILIEKCHBIX (¢ (hazosbim nipoctpancTtsom C" Bmecto R™),
TO K TAKWM aBTOHOMHBIM YPABHEHWSIM MEePHOIMYECKH (C MPOU3BOJBHBIM MMEPUOIOM) MPUBOINMA BCIKASI
ABTOHOMHAs CHCTEMA.

CriozkHee OKa3aJics BOIMPOC O BO3MOYKHOCTH JISIITYHOBCKY [IPUBECTH aBTOHOMHYIO cucremy (1) K seii-
CTBUTEJIbHOMY aBTOHOMHOMY YPaBHEHWIO. I/I XO0T4 B MaJIOMEPHBIX C/IyYadX, T.€. IIPpU N < 2, 9TOT BOIIPOC
PEIaeTCs MOJIOKUTEIFHO, B OCTAAbHBIX CJIy4asix, BOOOIIE rOBOPs, OTPHUIATEIHLHO. B CBs3U ¢ 9TUM BO3-
HUKJIA 33713493 0 HAXOXKJIEHUN HeOOXOIMMOro W JOCTATOYHOIO YCJOBHUS TAKOW TPUBOIUMOCTHU, KOTOPOE U
[IPEeJICTABJIAET

Teopema. /laa 410600 asmonomroti cucmemv, A € C™ caedyrougue mpu ymeepicoenui pasHOCUAbHL:

1) cucmema aanyroscKu NPUBOOUMA K AETNOHOMHOMY YPABHEHUIO;

2) daa mobozo T > 0 cucmema T-nepuodunecku npusoduMa ¥ a8MOHOMHOMY YPAEHEHUIO;

3) cucmema srcopdaroso nowmu napHa.

JokazarenbcTBo. Haunem ¢ Toro, 4To gajuM clieayroiiee, Tak CKa3arTh, pabouee

Onpenenenne 3. Marpury A € R™ ™ paBHO KakK U COOTBETCTBYIOINIYIO €if aBTOHOMHYIO CHCTEMY
A € C", byaeMm Ha3bIBATh 24COPOGHOBO IKCMPEMAALHOTU, €CIV B ee YKOPIAHOBOH (opMe KaxkIoMy COb-
creerroMy 3HadeHNI0 A € C orBedaeT pOBHO OFHA HCOPIAHOBA KAEMKQ J,ﬁ‘ nopsiika k (KOTOpbIii B 9TOM
caydae MaKCHMaJIeH, TaK KaK COBIAJAET C KPATHOCTHIO 9TOr0 COOCTBEHHOTO 3HAYMEHUs, IPU STOM 0DIree
YUC0 YKOP/JAHOBBIX KJETOK, HA0DOPOT, MUHUMAJIBHO, MOCKOJIBKY COBIIAJAET C UUCAOM BCEX PA3JIMIHBIX
COOCTBEHHBIX 3HAYEHMIA, T.€. KOPHEH A XapaKTepUCTUIECKOrO MHOrOUIeHa MaTpulsl A).

1. Jns paziauuanbix npeobpazosanuii L : Ry — R™ ™ onucaHHBIX B ONPEESeHUN 2, BEPHBI CJIEIYIO-
e mpocCThie YTBEPZKIACHUA:

a) soboe npeobpasoBanue nopobus sipaserca T-nepuogumueckum ¢ a00biM nepuogom 1T > 0;

6) moboe T-mepuouueckoe Mpeodpa3oBaHne SABJISIETCS JISIITY HOBCKUM;

B) 00paTHOE K JII0OOMY JIAIYHOBCKOMY TTPEOOPA30BAHUIO SBJISIETCS TAKIKE JISIITY HOBCKHUM;

') KOMIIO3UIIUS JIIOOBIX JIBYX JISIIYHOBCKHAX MPeo0pPa3OBaHUil €CTh CHOBA JISIYHOBCKOE MPeobpasoBa-
HUE.

2. Eciiu orpaHuauThCs TOJBKO aBTOHOMHBIME cucTeMamu u3 Kjacca C™ 1 aBTOHOMHBIMU YPaBHEHUSIMU
u3 kiacca E" NC", TO i TAKUX CUCTEM W ypPaBHEHUI OY/IyT BEPHBI CJIEIYIONINE YTBEPXKIEHUSI:

1) cucTeMa moI00Ha IPYTOii CrcTeMe TOrIa U TOJIBKO TOT/IA, KOT/Ia UX KOPIAHOBEI (hOPMBI COBIIAAIOT;

e) ecju cucrema Mo00Ha YpaBHEHUI0, TO HAGOp ero KoM OUINEHTOB 00s13aH COBIAIATh ¢ HAOOPOM
K03 DUIMEHTOB XapaKTEPUCTUIECKOTO MHOTOUIEHA MATPHIIHI 3TOW CHUCTEMBI;

JK) eC/IM CUCTEMa OTBEYAET YPABHEHWIO, TO OHA, JKOPJAHOBO IKCTPEMABHA;

3) cucreMa 1mo00Ha, yPABHEHUWIO TOT/IA U TOJIBKO TOIVIA, KO/l OHA YKOPJAHOBO SKCTPEMAJbHA;

I/I) cucreMa JIAIMYHOBCKU NUJIN T-HepI/IO,Z[I/ILIeCKI/I OpuBOAVMA K YPAaBHEHUIO TOTJa U TOJIBKO TOra, KOT'Ja
OHa JIATTYHOBCKH WJIX COOTBETCTBEHHO T—HepI/IOﬂI/IquKI/I IPUBOAMMA K 2KODJIaHOBO SKCTpeMaﬂBHOﬁ cucreMe.

3. C yueroMm CripaBeJ/IMBOCTH YTBEPXKIEHUN a—U JOKA3ATEIHCTBO TEOPEMbI €CTECTBEHHO Pa30UBaeTCst
HA CJIEJYIOIINe BE YACTHU.

YHacrs 1. [Tycrs caagama cucrema A € C™ JKOpIaHOBO MOUTH HapHa. JloKazkeM, ITO TOTIA JJTs JII0O0r0
T > 0 ona T-mepuoarvecKu MPUBOINMA K HEKOTOPOIl ABTOHOMHO# YKOPIAHOBO SKCTPEMAJBHON CHUCTEME
B € C" (koropas B CBOIO 04epensb 1000Ha u Tem Gojee T-nepruognvecKkn NpuBOIUMa K aBTOHOMHOMY
YDABHEHHUIO).

[.1. Ipexjie Bcero mycrb JedCTBUTEIBHOMY COOCTBEeHHOMY 3HadeHuio « € R marpunbr A € R™*"
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OTBevaloT II0 MeHbIeil Mepe JiBe OJMHAKOBbIE XKOPJAHOBLI KieTku J, i Hekoroporo mopgika k € N
kaxgas. Torma cyxenne omeparopa A Ha nHBapraHTHOE 2k-MepHOe TOAMPOCTPAHCTBO, COOTBETCTBYIOIIEE
STUM JIBYM K/IETKaM, 33a€TCS B XKOPIAHOBOM Da3uce MaTpHIleil

wo _ (20
a= (1§ )

st siro6oro vy > 0 ¢ moMoIpio cneyuaavrozo (27 /7y)-nepuogudeckoro npeobpazosanust (B Tom ke basuce)

cosvtE, sinvytEj

), LER,, (2)

e B — enuamynas marpuna nopsaka k, marpumna AYY npuBoguMa K KaGHOHUYECKOT JeACTBATEILHOMN
MaTpHIIe

A3 (0) = AL 0+ LOL 0 = (G ) = 4, )

K0panoBa GopMa KOTOPOil COCTOUT B TOUHOCTH M3 NAPhI KIETOK J; oy Jy -

[.2. Hanee, nmycts npu HEKOTOPHIX &« € R m f > 0 mape KOMILIEKCHO-COMPSI)KEHHBIX COOCTBEH-
upix sHagennii « £ i € C marpuner A € R™*" orpewaer mo MeHbIIeH Mepe mapa *KOPJAHOBLIX KJIETOK
J +iB, J ~ oanoro mopaaxa k € N. Torma cysxenne onepaTopa A Ha JeHCTBUTEIBHOE HHBAPHAHTHOE
2k-MepHOE IIOAIPOCTPAHCTBO, COOTBETCTBYIONIEE STUM JIBYM KJIETKAM, 3aJA€TCA KAHOHMYIECKONH MATPHIEil
A8 puna (3) (c 3amenoit v ma (). Dra MaTpura g jroboro v > [ mpusoguMa K Marpuie AT ¢
IOMOIIBIO crennaabaoro (27/(y — fB))-mepnoandeckoro mpeodpa3oBaHms TOro ke Buga (2) (¢ 3aMeHoit y
Ha vy — f3):

L(t) = Ly—p(t) = Ly (t) L_5(t),

IIOCKOJIbKY CHadaJIa peobpazoBanue L_g = Lgl npusonuT Marpuiy AT x marpune (A8 5 =AY

KOTOPYIO 3aTeM npeobpazoBanue L. mpusomuT K MaTpmme (A%Y) = Aoty

[.3. Hakomer, uzBectHo, uto cucrema A € C™ KopmaHOBO TOYTH TapHa. Torma, ciaemysa ompesese-
HUIO 2, BBIIEJIWM CPEIU BCEX YKOPJAHOBBIX KjeTok ee marpuinsl A € R™*™ makcnmMasbHO BO3MOXKHOE
KOJINYECTBO HEIEPeCeKalomuxcd Hap OJMHAKOBBIX KIeTOK B Ji, J WIN KOMILIEKCHO-CONPSYKEHHbBIX
KJIETOK BUJIA J,? +ip ,J;j ~# 5 coorsercTEuM C npeapiaymmm . 1.1 wim 1.2, B pesysnbrare s HEKOTO-
PBIX JIeCTBUTENIBHBIX COOCTBEHHBIX 3HAYEHWIT (@ MaTpUIbl A, BO3MOXKHO, OCTAHYTCs He3aefiCTBOBAHHBI-
MU OJMHOYHBIe KieTKn Buia Ji'. JIaa KaxK 10t n3 9THX map KJIeTOK BeIGepeM MHIMBHIyaTbHOE (OTIHYHOe
or apyrux) ducyao 7y > 0 wim vy > [ COOTBETCTBEHHO U, PA3JIOKUB MPOCTPAHCTBO R™ B MpaMyo CyM-
MY COOTBETCTBYIOIINX WHBAPUAHTHBIX MOIPOCTPAHCTE, 33a/IMM B HUX IMEPUOJAUIECKHE TPEOOPA30OBAHUST
Ly w L, g cornacuo nn. [.1 u 1.2, a B noanpocrpaHcTsax, 0OTBEYalOMINX OJMHOYHBIM KJI€TKAM, 3a/a/1uM
TOXK/JIECTBEHHbBIE TPE0OPA3OBAHUSI.

Jluneitnoe mpeobpazoBanue L, onpejeneHHoe TakuM oO6pa3oM BO BceM mpocTpaHcTBe R™, okaxkercs
T-nepuonuyveckuM i Hamepe 3aganuoro 1 > 0, eciau TOJABKO MOTPedOBaTh, YTOOBI BCE UUC/IA U3 KO-
HewyHoro Habopa [ucen Buna 27/y u 2w /(y — () Obln geamrensyn dncaa 1 — TaKOBBIX HMOTEHINATBHO
nMeeTcs HECKOHEYHO MHOI0, a 3HAUWUT, 9TO TPeDOBaHUE 3aBeJOMO OCYyIecTBUMO. Marpuia »Ke Moy aeH-
HOVT cucreMbl B € C™ 0KaXKercsl *KOPJIAHOBO IKCTPEMAJBHOIM, MOCKOIBKY abCOJIOTHO BCE €€ YKOPIAHOBBI
KJIETKW B UTOTe OYYyT COOTBETCTBOBATH PA3HBIM CODCTBEHHBIM 3HAUEHUSIM.

YHacre II. Ilycts Temeps cucrema A € C" JSAMyHOBCKM MPUBOANMA K ABTOHOMHOM YKOPJAHOBO IKC-
TpeMajbHOll cucreme B € C™ (mjm, 9T0 TO ¥Ke, K HEKOTOPOMY aBTOHOMHOMY ypaBHEHHIO0). Jlokaykem, ITo
Torga cucrema A XKOPIAHOBO MOYTH MMAPHA.

I1.1. Asronomuas cucrema B € C™ »Kop/laHOBO 3KCTPEMaJIbHA, a 3HAYUT, U XKOPJAAHOBO [I0YTH [IapHA.
JeficTBUTEILHO, KazxKI0MY €€ JIefiCTBUTEIbHOMY (M HE TOJIBKO) COOCTBEHHOMY 3HAYEHUIO COOTBETCTBYET
BCEro OJTHA YKOP/AHOBA KJIETKA, YTO BIIOJHE COTJIACYETCsI C BO3MOXKHOCTBIO pa30ueHUs COOTBETCTBY FOIIAX
eMy KJIETOK Ha Tapbl C TOYHOCTHIO JI0 OJTHOM KJIETKH.

I1.2. Bamerum, 9TO JaHHAS ABTOHOMHAsS CUCTEMA YKOPJAHOBO IMOYTHU MapHA TOTJAA U TOJHKO TOIVIA,
KOT/Ia OHAa, 00/IaJIaeT CBOWCTBOM pPacCwupennolt nowmu naprocmu, T.e. KOrga s Kaxkjaoro « € R Bce,
KpoMe, ObITh MOXKET, OHOI, ee KJIETKHU, OTBEYAIOIINEe COOCTBEHHBIM 3HAYEHUIM C JeHCTBUTETLHON 9aCThIO
«, pa3dbWBAIOTCA Ha TMaphl KJIETOK OAWHAKOBOTO TOPSIIKa — JU00 OJMHAKOBBIX IeHCTBUTEIBHBIX, JINOO
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KOMILJIEKCHO-COMPSI?KEHHBIX. B camom jefe, nobaBjieHne K MHOXKECTBY JIeHCTBUTEIHHBIX KJIETOK C CO0-
CTBEHHBIM 3HAYEHWEM (v Tap KOMILIEKCHO-COMPSIKEHHBIX KJIETOK, OTBEYAIONINX KOMILJIEKCHBIM COOCTBEH-
HBIM 3HAYEHUSIM C TOi Ke JEeHCTBUTEIBHON 4YacTbio (v, HEe BIUAET Ha (DAKT HAJMYUA WA OTCYTCTBUS
?KOp,[[a.HOBOfI TOYTHU MaPHOCTU B YKA3aHHOM DACHIMPEHHOM CMBICJIE.

I1.3. B npednosooicernuu (cm. obocHoBaHMe B 1. k—H HUXKE), 9T0 B Kaacce C" aBTOHOMHBIX CHCTEM
pacmmpeHHas ModYTH HapHOCTh w3 1. 1[.2 mHBapmaHTHA OTHOCHTEIBLHO JISAIYHOBCKHX PEOOPA30BAHMUIA,
[OJIyYnM, 9TO aBTOHOMHAag cucremMa A € C", Oyaydu JISIIYHOBCKHM HMPUBOJAUMON K ABTOHOMHOI CHCTeMe
B € C", asnsiomieiicst »KOpJaHOBO OYTH MAPHON U, CTAJI0 OBITH, 00JIaIAI0Iell CBONCTBOM pPaCIIUPEHHOM
MOYTH MAPHOCTH, U CaMa 00JIaJAeT 3TUM K€ CBOHCTBOM, a 3HAYWT, TOJKE KOPJAHOBO TOYTH MapHa.

I1.4. Iist obocuoBanust mpemnooxkenusi, copmyauposanuoro B . 1.3, 3amernm, 9ro maa npowns-
BOJIbHOU aBTOHOMHOUW CUCTEMBbI BEPHbI YTBEP2KIACHUA:

K) KayKJ[OMYy DEIIEeHUIO T COOTBETCTBYET I1apa XapakTepucruk — noxazamenv (JIanynosa [1]) u cme-
nens (Jemudosuua [6]), 3amaBaeMbie COOTBETCTBEHHO (DOPMYJIAMHE

Mo) = Tm ~lnfa(t), 6(z) = Tim_log, (e—wf)yx(t)y), A(0) = 5(0) = —o0

t—+oo t

U He MEHSIOIIMECS 1101, IeHCTBUEM ISy HOBCKMX MPeo0dpa3oBanuii (IPUMEHEHHBIX K PENIeHHIO T);
JI) MHOXKeCTBO A BCcex 3HaueHmii mokaszareseii, KOTOPbIE NPUHUMAIOTCS Ha HEHYJIEBBIX DENIeHUsIX,
COBITAAET C MHOXKECTBOM BCeX JEeMCTBUTENbHBIX YacTeil COOCTBEHHBIX 3HAUEHMII MATPUILI CHCTEMBI, a

MHOKecTBO A(qr) cremeneil Bcex perrenmii ¢ mokaszarenem « cocrouT m3 dmcen 0,1,...,k(a) — 1, rae
k(a) — HaMOOJIBIINM TTOPSIIOK >KOPAAHOBOM KJIETKHU, OTBEYAIOIIEH 3HAYEHWIO C AeHCTBUTEILHON TIaCThIO
a, npudeM Kaxast u3 nap (o, m) donycmumwir 3nadennit « € Aum € A(a)+1={1,...,k(a)} 3anaer

CNEeKMPasvHoe TOAINPOCTPAHCTBO pertenuit S, m) ¢ nokasaressiMu Jnbo MEHbIIUME v, 1100 PABHBIMU
(¢ ¥ CO CTENEeHsIMU, MEHBITUMU M;

M) MO TOJHOMY HabOpPY Pa3MEpHOCTEH BCEX CIEeKTPATBHBIX MOAMPOCTPAHCTB CHCTEMbI OJHO3HAYHO
BOCCTAHABJIMBAIOTCA KOJUYIECTBA M PA3MEPHOCTH BCEX YKOPJAHOBBIX KJIETOK, OTBEYAIOIINX COOCTBEHHBIM
3HAYEHUAM €€ MATPHUIIBI C 33[AHHBIMU TOIMYCTUMBIMY 3HAYEHUAMU UX JeficTrBuTebHON gactu. Hampumep,
HaNMEHbIIIad U3 TaKNX pa.3MepHOCTeI71 PaBHa 9UCJIy BCEX 2KOPAaHOBBIX KJIETOK, OTBEYAIOININX HANMEHBIIIEC-
My JOMYCTUMOMY 3HAUEHUIO v € A, a cieyomas mo BeJUYHHE PA3MEpHOCTH DOJIBINE TPEIbIAYIeid Ha
YUCI0 TeX U3 HUX, MOPSI0K KOTOPBIX 00jibiiie 1, MpuYeM ecjii TAKOBBIX Y2Ke HET, TO OHa OOJIbIIE IPeJIbl-
AyLieil Ha 4uC/I0 KOPLAHOBBIX KJIETOK, OTBEYAIOIIUX CAeAYIONIEeMYy 110 BeJIMYUHEe JOIYCTUMOMY 3HAQYEHUIO
o, I T

H) T10J] JefCTBUEM JISIYHOBCKOrO NPeoOpa30BaHMs BCE CIIEKTPAJbHBIE MOAMPOCTPAHCTBA MEPEXO/IAT
B HOJIPOCTPAHCTBA TeX »Ke Pa3MepHOCTell 1 ¢ TeMu ke napamu (a,m), Mo3ToMy CBONCTBO DPACIIMPEH-
HOI TIOUTH TAPHOCTU WHBAPUAHTHO OTHOCUTEIBHO JIAMYHOBCKUX MPeobpa30BaHUil, 9TO W MOATBEPIKIAET
CIIPaBEJIMBOCTD TIPeAooKennsd u3 1. 11.3.

Teopema mokazaHa.
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