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BCTVII

[Turanagam gocaiayKeHHs IHBaApIaHTHUX MHOTOBHIIB JUHAMIMHUX CHUCTEM IPUCBIYEHO Oa-
rato pobir |1, 2, 3|. Begene B pobori |2| nouarra dynkuii I'pina-Camoitienka 3a1a4i npo
iHBapiaHTHI TOPH J03BOJIMJIO 3 €IMHOI TOYKH 30pPy BUKJIACTH Teopito 30ypeHHs sK jude-
PeHIIOBHUX, TaK i HemepepBHUX iHBapiaHTHUX MHOTOBUIB [6, 8, 10]. Ila dyHKuig 103B0JIsIE
3anucaTy iHBaplaHTHI MHOTOBU/IM B SIBHOMY 1HTerpaJbHOMY BUIVISII, IO A€ MOYKJIUBICTH
JOCJTIIZKEeHHS TIaIKOCTI IHBapiaHTHUX MHOTOBHJIIB, & TAKOXK IX HEMEPEePBHY 3aJeXKHICTH Bif
napamMerpis. [luranus icuyBanug ¢gpyukiii ['pina TicHO OBg3aHe 3 MUTAHHAM ICHYBaHHS y3a-
raiabHerol dbyukiii JIsmyroBa, sika po3risiiaeThest y Burias/al keajgparuanux dopwm [1]. Taki
dopMHE MOXKYTb 3MIHIOBATH 3HAK i BUPOJKYBATHUCH B JIEIKUX TOYKAX, a iX MMOXLHA B CHJIY
CHCTEeMH PiBHSHb € 3HAKOBH3HAYEHOIO. 3HAHHS KOHKPETHOTO BUIVIAAY byHkmii JIgmy-HoBa
JIO3BOJISIE OIIHUTH BEIUYMHY 30yPeHHs IUHAMITHUX CHCTEM, IIPHU SIKUX 30epiraroThcs odMe-
JKeHl 1HBapiaHTHI MHOTOBHJIM, & TOMY 4YaCTO CTABUTHCH 3a/1a4a MOOYJI0BU TaKUX (DYHKIIIT
Janynosa [4, 5, 9]. He auBiagqucek Ha rinbGoOKi TeopeTHYHI Pe3yabTaTH, sIKi OTPUMaH] B 1O~
My Hampamky |7, 8, 9|, nuranus nobymosu dbyskiii ['pina i Gysknil JIsmnyHosa mis JinHifiHIX
PO3IINpeHb NUHAMIYHAX CHCTEM Ha TOpl 3aJHIIAETHCI J0CI aKTYaJbHUMH. AKTYaIbHICTH
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[[HOTO MTUTAHHS 3POCTAE I i TOMY, IO KOHIEMIisl "KOHCTPYKTUBHOI MaTeMa-TUKH AKa 0y1a
BijioMa 11ie 3 4aciB ['iibbepTa, HaOy/1a MEBHOTO PO3MOBCIO/IZKEHHSA OCTAHHIM 9acOM Y 3B’43KY
3 PO3BUTKOM METOJIMKHA CUMBOJBbHUX O0OYUCIEHb Ta NOTPeOU y BIANOBLIHUX aIrOpUTMax, He
npuiiMae YUCTUX TeOpeM iCHYBaHHS B KJIACHIHOMY BUTJISAJL 1 BUMAara€ 3HAHHS KOHKDETHUX
HpoIEayp, Kl O J03BOJIs/IM TOOYI0BY BiIIIOBIIHONO 06’'€KTA.

1 THOCTAHOBKA 3SAJIAYI I TOITOMIZKHI BIZTTOMOCTI

Posriignemo cucremy audepeHIiaabHUX PIBHIHD

dxi

dp

L A 1

7 =alv), - (p)x (1)
e @ = (01,02, Pm), T = (1, T2, ...,2,), BekTOp-byHKIsA a (¢) = {a1 (p),...,a,, (©)},
m > 1, € HenepepBHOIO 1 2T-NepioJIuYHOI0 110 KOXKHIN 3MminHill ;, ¢+ = 1, m. Kajaparna

matpuist A (@)e nX-BUMIPHOIO, eJleMeHTaMu $IKOT € HerepepBHi AificHi ckanasgpui yHKIIT,
27-niepioguyHi 110 KOXKHill 3Minniil ¢, i = 1,m, A (¢) € C°(T},). 1oAaTKOBO TPUITYCKAEMO,
10 BeKTOp-byHKIiA a () 3310B0bHSE yMoBi Jlinmuna, a (¢) € CLi, (T5,). Po3p’a30k 3amadi
Kormi ‘fi—f =a(p), ¢l,_y = po NO3HAUUMO 1epe3 ¢y (pg). MaTpunant miniiinol cucremn 4 =
A (¢4 (po)) © 3 BeKTOPOM mapaMerpiB g, nozuaunmo L (o), HopMoBaHuii B TOUNi t = T:
QL (po)l,—, = I, ne I,-omunmuna n-sumipna Marpuisg. Hagam GyaeMo BHKOPHCTOBYBATH
[

HACTYIHI nosHadeHus: (y,r) = » . yx; - cKaaapuuii 1o6yTok B R", ||z| = /> i, =7 ,

|A|l = maz =1 [|Az|| -nOp™ma marpumi A, C' (T,,)-upoctip aiiicaux dbynkuiit f (¢) Heme-

pepBHO udEPEHIIHOBHAX 1 27-TIePIOJUIHUX M0 KOXKHIN 3MIHHIN ¢;, ¢ = 1, m.

Ozuauennsd 1. [2] Cucrema (1) mae ¢ynkniro I'pina-Camoiiienka G (T, @) 3a1a4i npo inpa-
pianrhi Topm, akmio icHye taka marpunsg C (o) € C°(T,,), npu sxiit ¢pynKmisa

_ 0 () (pr (@) , 70
600 ={ gy oo o)1) o ?)
3a/T0BOJTbHSIE HEPIBHICTH

1Go (T, 90)l| < Kexp{—v]|7[}, (3)
ge K, v — const > 0.

Osznauennsd 2. [1] Cucrema (1) € peryasipaoro, sikino st vel icuye equna ¢ynkuis I'pina-
Camoiinernka (2). Skmo x icaye Gesnia pisanx Gynknii I'pina (2), ro cucremy (1) naszn-
BalOTh CJ1a0O0 PEryJIsiPHOIO.

fK Oysio 3ayBazkeHO Bulle, NUTAHHA icHyBanHs (pyHkKiil ['piHa TicHO noB’g3aHe 3 1u-
TaHHAM ICHYBaHHS 3HAKO3MIHHUX (DyHKIIT JIdmyHoBa, gKi po3ragiaeTbesd y BUIJISAI KBa/Ipar-
tuaanx popm. Haramaemo ocHOBHE TBepP/IZKEHHS.
Teopema 1. [1] Cucrema (1) 6yse peryiasipaoro Toii i TLIbKH TOMI, KOJIH ICHYE HeBUDOJIKEHA
kBagparmana gopma V = (S (p) z,x), detS () # 0,5 (¢) € C* (T,,), noxigna sKoi B cuy
cucremn (1) € goaaTHO BH3HAYEHOI, TOOTO BUKOHYETHCSI HEPIBHICTH:

< [Z D) i, (0)+ 5 () A ) + AT ()5 (9)

xm> > |z (4)
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[MapasesibHO 3 cucremoro (1) po3rIgHEMO HEOTHODIAHY cHcTeMy JIHITHUX qudepeHiiaib-
HHUX PiBHAHD

dx

pri A(pi(wo))z + f(t) (5)

Toui dpyuxkiia I'pina 3aia4i 1po oOMezKeHl pO3B’d3KHU, I TAKOI CUCTEMH, MAE BUIJI/L

QL) prl) , TS
Guroo) ={ g, ©)
HOler(9) — L], T>1
Tami, BpaxoBy10un, mo Ma€e Micne ToToxRHICTh Go(T, 0s(¢)) = G4(T + s, ), To i3 HepiBHOCTI
(3) BunmBae oninka mst dyskiii (6) :

G (T, 0)|| < Kexp{—y |t — 7},

3 THMU 2K JOJQTHUMU MOoCTinHuME K, 7.
3Bijicu caiye, MO HEOTHOPiTHA cucTeMa JudepeHIiaJbHuX piBHsIHb (5), TpH KOXKHIil
HenepepsHiil i oOMexkeniit Ha R Bekrop-dyukiii f (t), mae oOmexkenuit Ha R po3s’a30K, sikuit
MOYKHa, 3allMCAaTA B IHTETPAJbHOMY BUTJISII:
+o0o

r=ux(t)= Gy (1,00) - f(1)dr.

—00
TakuM YUHOM, SKINO MPH JessKoMy (biKCOBAHOMY 3HAYEHHI o HeoJgHOpinHA cucTeMa (5)
He 1IpU KOXKHifi HenepepsHiil i oOmexkeniit na R Bekrop-byHkuil f (t) mae obMexkenuil Ha
R posw’azoxk, To dyukinii ['pina (2) cucrema (1) me mae. [TinTBepazKeHHIM 1IHOIO € TAKHI
MPUKJIAT.

Ilpukman 1. Po3risgaeMo cacteMmy

dp . dx (n +1 )
= wsingp, — = xcos © ), (7)
n

dt dt

Jge w = const >0 ,n & N.

Axmo n = 2m — mapHe, TO IpH 3HAYEHHI g = TM OJHOYACHO BHKOHYIOTHCS JIBI PIB-

HOCTI wsingy = 0, cos (”T“goo) = 0, a ne o3Ha4ae, mo cucrema (7) He € peryaspron. He-

xaif temep y cucremi (7) n = 2m + 1,m € N. Iosnaunmo a (t; ) = cos [gzﬁgot (¢0)],

ToAi A1 PO3B’sA3KiB @y (o) mepiroro piBasiHHS crcreMu (7) MpH MOYATKOBHX 3HAYEHHSIX
@o € (2mm, (2m + 1) 7) orpumyemo oy (0o)|,—_o = 2m, @1 (P0)],— 0o = (2m 4 1) 7. 3Bigcn
CJTLTYE

2 2) x 2
a(t;¢0)|t:7m:cos( m+2) x T = cos (7r T )<0,

om + 1 S o9m4+1

(2m+2) x (2m+1)
(2m+1)

Ile ozravae, 1m0 HEOTHOPIAHE DIBHSHHS % = a(t; o) x + 1 mpu 3HAYEHHSIX TapameTpa @y €

(2mm, (2m + 1) m) mHe mae obMmezkeroro ua oci R = (—00,4+00) po3s’s3Ky. 3BigcH cJigye, o

a (t;00)|,—joe = cos m=1>0.

cucrema (7) He € peryasipHOIO MpH 3HAYeHHIX n = 2m + 1,m € N. Sdxmo x B cucremi (7)

_ dp _ ; dr __
nokactu n = 1 , T0 oTpuMana cHCTeMa G = wsing, % = xcos (2¢p) Gyae peryasapHOo,

ockinpkm moxigna ynkmii V = z2exp {— %COSQO}B CHJTY JTAHOI CHCTEMH € 3HAKOBH3HAYEHOIO:
s ) Ty
V >2 exp{ w}.
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2 OCHOBHMU PE3VJILTAT

IIpoIOBAKYIOMH JOCILIKEHHST B JAHOMY HAIPSMKY HAraaeMo JesKi Pe3ysIbTaTH, OTPH-
mami poborax B |4, 5.

Teopewma 2. [5] Hexaii qist cucremu (1) icaytors n X n-pamipni cumerpudni Mmarpuri S () €
C'(T,,), j = 1,k, q1s aKHX BUKOHYIOTHCS HEPIBHOCTI:

<[Z a% )+ 5; (p) Ap) + AT () S; (90)] M; (@) z, M (gp)x> >

=1

> [|[M; () = My (9)] 2”5 =1, (k= 1)

<[Z P, (0)+ 51 () A0) + A7 ()5, <so>] My <so>x,Mk<w>x> = ACE

3 gesskumu 1 X n-pamipanva matpunsyu M (¢) € C° (T,,), npraoMy nepma 3 nux MaTpHIb
¢ Hepupokenowo det My (@) # 0. Toxi noxigaa B cury cucremu (1) KBagpaTmanoi popmu

V=p1(S1(p)z,2) + -+ pr-1(Sk-1 (p) z,7) + (Sk (¢) z, 7)

[pH JOCTATHO BEJIHKHX 3HAdeHHsIX mapamerpis p; > 0, j = 1,(k — 1) 6yze gogarHo BH3HA-
qyeHor: V > €Hx||2, e = const > 0. Ilpmyomy nepimii 3 mapaMerpiB p; MOXKHA BHOHDATH K
3aBIOJHO BEJIHKHM D1 > Pg >+ > Pi_1.

BayBaxxkenns 1. 3aysaxkmmo, ockinbku M () — e jgeska HeBHPOIKeHA KBAIPATHA MATPH-
151, TOMY B 3alHCAHAX BHIIE HEPIBHOCTSIX, K 4acTHHHUI Bunagok, M (@) MOKHA 3aMiHHTH
OMMHUTHOIO MaTpHIO I,.

AK mpuksaa, HIPOMOHYEMO PO3TJISHYTH TAKy CHCTEMY

do1
P —0415271901, dt = (CO0SPa,
dey __

S = (azcos3pr — agsingy — 1) 21 + (a3c083¢p1 — ausings) Ta,
df—f = (aysinps + 1) 21 + (ausings) 2,
drs __

GE = (—aysingy + 1) 11 + (—ascos3p; + agsings) vy — (azcosdpr) s,
ne «;-meqki dbikcoBani miiicui momarHi wmena, i = 1, 4.
[Toxigna kBajparudnoi popmu

, o
V = p* (2129 + 1123 + To73) + pr3sings — 3 (cosp) exp {2@—%032@1}
1

B CUJIy 3alUCAHOI BUINE cUCTeMH OyJe JTOJATHO BU3HAUEHOIO IPW JIOCTATHO BEJHKHX 3HAa-
JeHHAX napamerpa p > (. 3BiJicH BUILIHBAE, 10 MPUBEIEHA CUCTEMA € PEryIspHOIO.
I3 HepiBuocTi (3) BuIUIMBAE, 10 st OOEPHEHOT MATPHIL, B3ATOI i3 3HAKOM MiHYC:
S(p)=—aS (), a=] IS () 17 iBui
p) = —o ®), a0 = mazx, % , BUKOHYEThCS HACTYITHA HEPIBHICTH

<[Zas—(“0) (#) = 5 (¢) A7 () - A<w>§<¢>] > > o] (®)
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Hepisnicts (8) o3nadae, mo noxiana keagparmanoi bopmn W = (S (@) z, ) B cuiry cipsixe-

HOI cucTeMu
dy dx

o —a(w%E:—AT(SO)w (9)

€ JI0JJATHO BU3HAYEHOW. TakuM YHHOM, AKIO cucteMa (1) € peryagpHoo, TO 1 crnpsizKeHa
cucrema (9) Takox Gyze perymsproro. puaomy dbynxmis ['pina Gy (1, p)aas cucremn (9)
3p’s3ana 3 dynkiieo Ipina (2) Hacrynnowo Toroxuictio Gy (1,¢) = —[G, (0, ¢)]".

glkmo mpumycrnty icmysanna cuMerpuanol Marpumi S (@) € ' (T,), 9Ka 3a10BOIbHSAE
nepiprocti (8) Ta detS (pg) = Omisa gesxoro sHauenns o € T, To cucrema (1) 6yme maTu
Geaniu pizanx dynkniit I'pina (2), Tod6ro Oyae cnabo perymasipHoro. [Ipu mpoMy posiupena
cucreMa

d LA
W ma(), A

dt L2 = g1 — AT (p) 2o
Oy/ie peryJisipHOIO.

IIe MoxKHA TPOLTIOCTPYBATH HA HACTYIHOMY MPHUKJIA/II

de, __
. r1CosQp,

dza _
.

o .
— = 51N,

o (10)

T1 — T2COSYP.

[Toximua HeBupo/KeHoi Kpajparuunoi dopmu V = \z1x9 — 23 cosp B cuny cucremu (10)
pH 3HAYEHHAX MapameTpa A > 1 € gogaTno susnauenoio:V > (A — 1) 2% +x3. Takum aunOM,
cucrema (10) mae enuny dbyukiio I'pina. [Ticas gesakux o0UnCIeHb, MOXKHA 3aITUCATH BUTJIST

i€l pyHKIii:

29 in2 P

20 2cos 23m22
2 2P 4 e27gin? L

cos 2+2€(p sin” 3 e T <0

cos” & ’ —

1
2 cos2 £ +e27sin? £
Go (1,0) = 2228
) 2 2cos 5sin= 5
6*27'0052£+sin2%
—sin* ¥

e, T>0

|
N[ —=
|
Do
N
()

—27 » in2$
L e cos” 5 +sin” 3

[Topsi 3 cucremoro (10) po3risiHEMO HACTYIHY CHCTEMY

d 421 — g1 cosyp
i dt ! 11
a " L2 = b (p) x1 — T2c08p (11)

1e b (p)-nesika HemepepBHA (DYHKIIISI.

Axmo g dysknis 3amoBoabHse HepiBaocTi b ()| > [, B = const > 0, T0, 0YeBUHO,
cucrema (11) marume exmny byukiio pina. dkmo x dynknis b(p) npuiiMae HyIbOBI
3HaveHHsI, To cucTeMa (11) He 3aBxkau Oyje peryasipHO0. BUSBHIOCH, O AKINO B CHCTEMI
(11) migcrasuru b(p) = sing , To g cucreMa Matume eauny dynkuio [pina. [Ipuaomy
OJIHA 3 HEBHPOJZKEHUX KBaJparudHux dhopm, mnoxigna sxoi B cuiy cucremu (11) € gomarno
BU3HAYEHOIO 1 3aMUCYEThCA y BUATJISIL

V =1} cosp + 2z, 298in0 — T3 COSP. (12)
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dxmo 3adikcysatn kBagparndny dbopmy (12), a smintoBarn cucremy (11), B skiii b () =
siny, Tak, mobu noxinHa kBaapaTuduol dhopmu (12) B cuny 3MiHeHOI cucTemu Gysia J0JaTHO
BU3HAYEHOIO, TO OTPUMYEMO MHOXKUHY CHCTEM:

dy dx

i Zd(so%E:S‘l(w) D(p)+M(p) — 5

a(e)| =, (13)

ae a(p) - poBinbua ckamapua bynkuia,d (@) € Crip, (Th), v = (21,22), D (@) — aoBlibHa
CHMETPUYHA, NOJATHO Bu3HadeHa Marpuis, M (¢)— JOBiIbHA KOCOCMMETPHYHA MATPUIIS:
—M (p) = M7 (¢),D (¢), M (¢) € C°(T}) , S(p) — cumeTpudHA MATPHIIS, KA BiJMOBIIA€
dbikcopaniit kBagparuuniii dpopmi (12):

St = (e s ). (14

S —Ccosp

1
Bubupatoun B cucremi (13) a () = 2w, D () = dly, , M (¢) = m( 0 ) , wyd,m =

const > 0, OTpUMYEMO PEryJIsIpHY CUCTEMY

do _, d < = ) _ < ( (deos — msing)  (mcosp + dsing — w) ) ( - ) |

dt Yt To mecosp + dsing + w)  (—dcosp + msing) To

BayBarKnuMo, 1110 BU3HAYHUK BiIIIOBIIHOT MaTPHUIl

(dcosp — msiny) (mcosp + dsing —w) \ Alp)
(mcosp + dsing +w)  (—deosp +msing) ) ¥

¢ HesasexkuuM Big : detA (p) = —d* —m? +w?. TakuM YMHOM, IPUXOIUMO JO BUCHOBKY, IO
icaytoTh cucremu Buraany (1), B skux detA (@) = 01 gxi marors eauny dyukuio I'pina (2).
Hanpukiaza, jiniiina cucrema JudepeHiiajbHuX PiBHIHDb 3 HepiogudHuMu KoediienraMu

d ( 1 ) _ < ( (3cos5t — 4sinbt)  (4cosbt + 3sinbt — 5) ) ( 21 >

dt \ 4cosbt + 3sinbt +5)  (—3cosbt 4 4sin5t) To

€ eKCIIOHEHII1aJIbHO JUXOTOMITHOIO HA OCi 1 BUBHATHUK MaTPUIl Koeili€HTIB TOTOKHO JI0PiB-
HIOE HYJIIO.
3BepHEMO yBary Ha Te, M0 3MiHHA CHMeTpUIHA MaTpulis (14) € OPTOrOHATBHOK, TPUIOMY
dS(¢)

06y TOK S (¢p) 3 € MOCTIfTHOIO MaTPHIIEIO. Y 3araabHIOIYN, PO3BUBAIOUN Al Il CIIOCTepe-

KEeHH, IIPUXOJIUMO A0 HACTYIIHOI'O TBEPAZKCHHI.
Teopema 3. Hexaii jeska n X n-sumipna marpuns S (@) € C (T,,) 3agoBoubuse ymobam
ST (p) =S (p),S%(¢) = L, L = const,detL # 0, (15)

95 ()
&Pz‘

S (v) L;, L; = const,i=1,m (16)
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Toxi cucrema piBHSIHB

LS @B -5 La )|« (17)

I
Q|
—
©
N—
Sy
I

Oyze perymaspuoro npu Oyab-skiii Bekrop-pyukmii a (¢) = {a1 (), ..., a,, (©)} € CLi, (T) 1
KOKHil n X n-pamipwiii matpuii B (¢) € C° (T,,), axa 3azosorbuse nepisaocti (B (¢) x, z) >
Bllz||?, B = const > 0.

Josedenna. . Po3rnsneMo KBaJpaTHIHY (HPOPMY
Vie,x) = (S (p) z, 7) (18)

i mokazkemo, 1o i1 nmoxijgHa B cuity cucremu (17) € 10JaTHO BU3HAYEHOIO.
[To3mnauumo

Alp)=L" [5 (¢) B(p) — %Z Lia; (¢) (19)

i 3anumemo noxigny KkBaapatudasoi dopmu (18) B ety cucremu (17)

V= {5(p)z,2)+(S(0)d,2) + (S (p) 2, ) =

=B (y) -

N =

— 95 () _
izl Dg; ai(@)

TakiM YHHOM, OTPHMYEMO, IO MOXiJHA HEBUPOKEeHOI KBajparudroi dopmu (18) B cuity
cucremn (17) e momarno msnauena: V = 2 (B (¢) z, x) > 2/||z||%, a e i o3mauae, mo cucrema
(17) € perymsipHOIO.

O

BayBazKuMO, 10 KJAC MATPUIb S () He € TOPOXKHIM, 30KpeMa KOZKHA MOCTIHA HEBUPOI-
JKeHa cUMeTpudHa MaTpuid S Oye 3agoBoabagTa ymosaMm (15), (16), ae Bei L; € nyniboBuME
MATPHISIMH.

B 3B’sa3Ky 3 1muM BHHHKIA 33Ja9a: 3HAWTH 3MiHHI HEBUPOIKEHI CHUMETPHYHI MATPHII
S () posmipis 3 x 314 x 4, siki 6 3amoBoabHann ymosam (15), (16).

JToctipKeHHs B I[bOMY HAIPIMKY MPUBEJIU J0 HACTYHMHOTO BUTJISLY TAKUX MATPHUILH

(JLQ + cosgo) (V2sing) (\/Li - 00590)
(\/ﬁsmgo) (—2cosy) (—\/Esm(p) =S (p).
(ros) (it (3o
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Besnocepenbo nepesipKa Mokasye, 1o

3 0 -1 45 () 0 1 0
SP@=| 0 4 0 |=LS(>p y =22 -1 0 1
10 3 7 0 -1 0

(301

L*'=-[020

\1 03

JlaJti 3Haii1IeH0 MaTpUIll HACTYITHOTO BUTJISLY:

S (9017 902) = Sw1 (901) + SWQ (QDQ) ) (20)

e
(cospr)  (wising) (wicospy)  (sing;)
S, (0) = (wising;) (—wicosp;)  (wising;) (—wicosp)
i A¥l (wicospy)  (wising:) w?cospy)  (wysing:)
(sing1)  (—wicosyr) wisingy) (—cospy)

(cosps) (wasinegs) —WoeC08py)  (—sings)

~ ~—

S, (p2) = (wasings) (—wicosps) —w32sings) (wacosps)
e (—wacosps)  (—wisings) (W3cospy)  (wasings)
(—singps) (wacosps) (wasingy)  (—cosps)

Miiicui mogaTHi HapaMeTpu wy 1 wp TaKi, 1Mo iX 100yTOK wiwy = 1. llpu mpomy jerko mepe-
KOHATHCD, IO HACTYIIHI JOOYTKH € HYJbOBHMHU MATPHUILAMUI

Sw1 (901) : Sw2 (902> = Sw2 (902) : Sw1 (901) =0.

[Te mae MOXKIUBICTH OOUUCTUTH KBAJAPAT MATPUILL:
S (p1,2) = 52, (1) + 53, (p2) = L,
ne L— mocTiiiHa HeBUPOZKEeHA MATPUIlA /11arOHAJIBHOTO BUTJISILY:
diag { (w + w3 +2) , (w] + w5 +wi +w3), (Wi +wy +w; +w3), (W +ws +2)}.
3Bijcu ciiye, mo obepuena marpuiis S~ (1, 2) 3aUMCYETHCS Y BULISL JT0OYTKY

S (p1,02) = LTS (01, p2) -

Terep mepeKOHAEMOCH, IO JOOYTKH 3MIHHUX MaTpuib S (1, p2) %;&2)7 1 = 1,2 e maTpu-

IISIMHU OCTIHHUMH.

Bpaxosytoun, 1mo 106yTku S, (¢2) % i S, (1) dsff—@(;”) € HYJbOBUME MATPH-ISIMH,

OTPUMYEMO HACTYTHI PIBHOCTI

S (9017 902)
8g01

dSw1 (901)
d(pl

s () B () _

= [Sur (1) + Sy (2)] dipy

5(8017802)
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[1]

2]

3]

[4]

[5]

[6]

7]

18]

[9]

[10]

'ron I.M., Kyviuk I'M., CTENAHEHKO H.B.

0 (W3 + wr) 0 (W? +1)
| Wit w) 0 — (wi +wi) 0 _
0 (wi + w?) 0 (W} + wy) b
—(W?+1) 0 — (W3 +wr) 0
95 (¢1, ¢2) dS., (¥2) dS., (02)
S , —— =15, + Su, —=5,, —_— =
(¢1, p2) 9 [Sun (1) (¢2)] i, (¢2) do,
0 (W3 + wo) 0 — (w2 +1)
| (w3t w) 0 (w} + w3) 0 _
0 — (W) + w?) 0 (W3 + wy) z
(w2 +1) 0 — (W3 + wy) 0

Taxum ansoM, juia Marpuni (20) Bukonyorbes yci ymosu (15) i (16).
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The method of application of quadratic forms to the study of the regularity of linear
extensions of dynamical systems on a torus is analyzed. A method for constructing a set of
regular systems with a fixed Lyapunov function is proposed. The research of the invariant
manifolds of dynamical systems is the subject of many studies Samoilenko, Kulik, Perestyuk
and Slyusarchuk. The concept of Green-Samoilenko function of the problem on invariant tori,
introduced in the work by Samoilenko, allowed to set out the perturbation theory of differenti-
able as well as continuous invariant manifolds from a single point of view. We study the problem
of the existence of a Green-Samoilenko function for some linear extensions of dynamical systems

P —ae). T = Az )
The question of the existence of the Green-Samoilenko function is closely connected with the
question of the existence of the extended Lyapunov function that is considered in quadratic
forms. Such functions can change their sign and degenerate in some points, and their derivative
with respect to the system of equations is negative definite. Let us recall that the existence of
non-degenerate quadratic form V = (S (o) x,z), detS (¢) # 0, S (¢) € C* (T,,), the derivative

of which with respect to system (1) is negative definite < [2111 agéf) a; () + S (p) A(p) + AT () S (cp)} x, x> 2'

||:E||2 provides the regularity of this system, which means that this system has a unique Green
function. In case when detS (po) = 0, the system (1) has no Green function for the problem of
an invariant bounded manifolds.

The method of application of quadratic forms to the study of the regularity of linear extensi-
ons of dynamical systems on a torus is analyzed. A method for constructing a set of regular
systems with a fixed Lyapunov function is proposed. We obtain certain classes of regular systems

— =L lS () B(p) — %ZL@ (w)} x,

for any vector function @(p) = {@1 (¢),...,a, ()} € CrLip (Tm), where S (p) € C'(T},)
matrices nxn-dimensional and they satisfy the following condition

ST () =5(p),5%(¢) = L, L = const,detL # 0,

95 (v)

S (p) 9o

L;, L; = const,t =1, m,

B(p) € C°(T,,,) matrices nxn-dimensional, which satisfy inequality (B (@) z,z) > 8|z||*, 8 =
const > 0.



