











JudepennianbHi piBHSIHHS Ta iX 3aCTOCYBaHHS

SOME PROPERTIES OF THE SOLUTIONS TO THE MIXED PROBLEMS FOR SECOND
ORDER HYPERBOLIC EQUATIONS WITH VARIABLE EXPONENT OF NONLINEARITY

We consider the mixed problems for some nonlinear hyperbolic equations in Sobolev spaces
and generalized Lebesgue spaces. We obtaine the following results: 1) the behavior of the
global solution as t — 4o is established, 2) under certain conditions we prove the

nonexistence of the global solution.
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VJIK 517.95

PO 3AJIAUY KOIII JIJIsI HEJIIHIMHOI'O
YJIBTPAITAPABOJIIYHOI'O PIBHSAHHA 3 3AINI3BHEHHAM

IMpounax H.II.

Inemumym npuknaonux npobaem mexawixu i mamemamuxu im. A. C. I[liocmpueaua HAH
Vipainu, Hayionanvruii nicomexuiunuil ynigepcumem Yxpainu, protsakh@ukr.net

Hexait x; :(xil,xl-z,...,xl-nl_ ), X eR", i=123, «x= (x1,%7,Xx3), HaTy-
panbHI 4Mcaa ny,n,,n3 Taki, WMo 1<n3 <n, <mn, n=n +ny,+n3, T — nonatHe

YHCIIO.
B cmysi Q= R" x(0,T) posrasHeMo 3a1ady

D) 3 n n
u; — lejux2j - szj”x3j - Z aij(x, t)”xu X, —Zai(x, t)”xu —
j=1 j=1 i=1

=
" (1)
3 m
—ag(x,0u=pu)y, Y |uy |7+ f(xtu(x,t+0)) ms —r<0<0,
i=1 j=1 ’
u(x,s)=e(x,s), —r<s<0, xeR", (2)

n
2, pn . 2
ne (D(X,S) eC (R X[—I",O]), Zaij(xat)éjljéﬁj 250 |O-1 | s 50 >O) p> 1.
i,j=1
OTpuMaHO yMOBH, 32 SIKUX ICHY€ €ITMHUM KJIACUYHUN pO3B’s30K 3aaaui (1)—
(2) nnsa ckingenHoro T. Y Bumagky HEOOMEKEHOI 3a YaCOBOIO 3MIHHOIO 00JIacTi

b

Q=R"x(0,0), 3a ymoB HeBim emHocTi QyHKUii @(x,s), mug 1< p< ;
n p—

221



KoHndepeHuis M0oI0AUX yUeHHX i3 cydacHHX NP00JieM MeXaHiKM i MATEMATHKHI
imeni akagemika S1.C. Ilincrpuraua, JIsBiB, 25-27 TpaBHus 2009 p.

1<0, f(x,t,5)<0 mus maike BCiX [, IMOKa3aHO, IO PO3B’s30K 3amadi (1)—(2)

ICHY€, €TMHUN Ta CITa/Ia€ Ha HECKIHYEHHOCTI.

ON CAUCHY PROBLEM FOF NONLINEAR ULTRAPARABOLIC EQUATION WITH
DELAY

The solvability of the Cauchy problem for the nonlinear ultraparabolic equation with time
delay is considered. It has been proved that the classical solution for this problem exists, is
unique and decreases as t —> o .

IR AR IR SRS

YK 517.95+511.72

3ATAYA 3 HEJIOKAJIBHUMHW YMOBAMM JIUIS1 PIBHSHD 3
YACTUHHUMMU INOXIAHUMMU I CTAJIUMHU AJIT'EBPUYHO
SAJIEZKHUMHU KOE®INIEHTAMHU

Caska L.51.

ITIMM im. A.C. [Tiocmpueaua HAH Yxpainu, s-i@ukr.net

HenoxanpHi 3amadi 11l piBHSHB 13 YaCTUHHUMHU TTOX1THIMH, B3araji, € HEKO-
PEKTHUMH, a X PO3B’SI3HICTh € HECTIMKOK CTOCOBHO SIK 3aBI'OJIHO MajiuX 3MiH KOe-
¢biLieHTIB 3a1a4i, 10 MOB’A3aHO 3 MPOOJIEMOI0 MaJIUX 3HaMEHHUKIB [1,2] y Bunaj-
Ky oomacti D=(0,7)xQ, ne Q— p-Bumipuuii Top (R/277Z)P, T > 0. OwiHku
MajuX 3HAMEHHUKIB BCTAHOBJICHO JJISI HE3aJICKHUX KOC(IIIEHTIB.

Hexait H (), g € R, — mpocrip CoboneBa 27 -nepionndHux QyHKUIH, OT-

pHMaHHX HOIIOBHEHHSM MHOKUHH TPUTOHOMETPUYHUX TIOJTIHOMIB
~ 2
_ : 2
o(x) =2, exp(ik,x) 3a  HOpPMOIO ngHHq @ = . ZZ:P k=4 ‘cpk‘ , e

x= (X150 Xp), /::\/1+k12+...+k12? ; Hl”(B), [eR, ne N,— 0aHaxiB OpoOCTIp

byskuid u =u(t,x) Takux, mo Vte[0,7T] q)yHKui'l'Oju/étj, j=1,...,n, Hane-

Kath 10 mpocropy [;_;()) Ta HeHepepBHI 3a / y HOPMI LBOrO IPOCTODY,

H HHn(D) \/nglg"; Haju(f )/31/‘]HH @ dbopMyna IS HOPMH B

H (D).
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JudepennianbHi piBHSIHHS Ta iX 3aCTOCYBaHHS

B obnacti D po3risaaerbes 3ajada Ipo 3HAXOKEHHS PO3B’SI3Ky u = u(t,Xx)

HOPpMAJIBHOT'O piBHHHHH 3 YaCTUHHUMH HOXiI[HI/IMI/I

o 0 0" 0" 0" no (oo
— = lu= +a—+-+a, u+ Y Al —|——u=0,(1)
ot ox ot" oxy’ ox’) = ox ) ot/
p Jj=0
KU CIIPaBXKy€ HEJIOKAJIbHI IBOTOYKOBI YMOBH
o/l o/l _
Liu=—m— —-p——7rp = ;(x), j=1,...,n, (2)
e ot/ /
=0 t=T
o 5 ot
ae ap,...,d,, U —cran JHCHI KOe(IIEHTH, Aj —|= Z ASJ —— —ome-

ox , 5] Sp
s<j  Oxj'...0x,
pariii 31 CTaJIuMH KOe(ill€eHTaMu.
Po3B’30K u 1Iykaemo B ipoctopi H;' (D) mis noBinbHUX 3a1aHUX QYHKIIH

®15--, P, 31 IKanu npoctopis H,(L2).

[Ipu upomy BBakaeMo (ikcoBanumu Koedinientu A/, a koediientn

aps...y — 3MIHHUMH, Ha K1 HaKJIaJIeHa YMOBa ajIreOpruyHO1 3aJIeKHOCTI
51, g =0 3
aga’ -...ca” =0, 3)
|S|Sd

1e o, — AllcHI (ikcoBaHI Ynucna, d — J0BUIbHE HATYpaJIbHE YUCIIO.
Y mpumyIieHH] He3aNeKHNX KOCQILi€eHTIB ay,...,a, 3ama4da (1), (2) posrmus-

nanach pasimie B [1,2]; 3a 70MOMOro10 JESKUX pe3yabTaTiB 3 METPUUHOI TE€OPii YM-
CeJ1 BCTAHOBJICHO PO3B’SI3HICTH Takoi 3aj1aui. OJHaK, 111 pe3yJIbTaTH HE MOXKHa 0e3-
MOCEPETHHO BUKOPHUCTATH y BUMAAKY 3amadi (1)—(3), OCKIIbKA METpUYHI TEOPEMHU
PO OIIHKKA MaJIMX 3HAMEHHHKIB, 10 3a0€3MeYyi0Th PO3B’SI3HICTh 3a/1a4l, HE PO3-
PI3HAIOTH MHOKMHU HYJIBOBOI MIpU y p -BUMIPHOMY MPOCTOPI, SIKI BU3HAYAIOTHCS
yMOBOIO (3).

[TuTaHHs PO OMKUC 1 XapaKTEPHU3aI[i0 MHOKXUHU TOUOK aNreOpUIHOr0 MHOTO-
BUy (3), sika BOJIOJI€ IEBHUMU J10(paHTOBUMH BIACTUBOCTSAMM, B TEPMIHAX TeOPil
MIpU BUSIBJISETHCS HETPUBIAIIBHUM MUTAaHHSAM. BOHO TICHO MOB’s3aHE 13 TEOPIEIO
nio(haHTOBHX HAOIMKEHb HA MHOTOBHAAX [3].

Y po0OTi BCTAaHOBIICHO YMOBHU €IMHOCTI Ta ICHYBaHHS pO3B’ 3Ky 3amadi (1)—
(3); noBeaeHO TEOPEMU METPUYHOTO XapaKTepy MpO OIIHKU 3HU3Y MaJIUX 3HAMEH-
HUKIB, 30KpeMa, JOCIIPKEHO MUTAHHS MPO MOMJIMBICTD BIIOKPEMJICHHS BIJ HYJIS
JUCKpUMIHAHTAa 3a 3MiHHOWO A MHorowieHa L(A,ik) Ha anreOpuaHOMY

MHoTOBHI (3).
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1. IImawmnux b. M. HexoppekTHble rpaHUYHbIC 3a1auu A5 AudQepeHnnaibHbIX ypaBHe-
HUM C YacTHBIMU NTpou3BoAHBIMU. — KueB: Hayk. nymka, 1984. — 264 c.

2.  IImawnux B. U., Inoxie B. C., Kuims 1. A, Toniwyx B. M. HenokanbHi KpaioBi 3a1adi
JUTSL pIBHSHB 13 YacTUHHUMU noxigaumu. — Kuis: Hayk. gymka, 2002. — 416 c.

3. Cnpunoaxcyk B. I'. JlocTixeHus: 1 mpooOsieMbl TEOPUU TUO(PAHTOBBIX MPUOIHKEHUN //
VYcnexu mateM. Hayk. — 1980. — 35, Boin. 4.— C. 3-68.

PROBLEM WITH NON-LOCAL BOUNDARY CONDITIONS FOR PARTIAL
DIFFERENTIAL EQUATIONS WITH ALGEBRAICALLY DEPENDENT CONSTANT
COEFFICIENTS

The conditions of existence and uniqueness of the solution to the nonlocal boundary problem
are proved. The lower estimates of small denominators on algebraic manifold are
established.

R R R IR R IR

VJIK 517.95

OBEPHEHA 3AJJAYA BUSHAYEHHSA MOJIOAIINX KOEPIIIECHTIB B
IHHAPABOJIITYHOMY PIBHAHHI B OBJIACTI 3 BUIBHOIO MEKEIO

Cuitko I'.A.

Incmumym npuxnaonux npobaem mexawniku i mamemamuxu im. A. C. ITiocmpueawa HAH
Vxpainu, e-mail: snitkog@ukr.net

B ob6nacti Qp = {(x, 1):0<x<h(t),0<t< T} 3 HEBIJIOMOIO MEXEI0 X = /i(t)

PO3MIISTHYTO OOCPHEHY 3a7a4y BU3HAUCHHS 3aJICKHUX BiJl 4aCy MOJIOAIINX KOediITi-
€HTIB B MapabOIYHOMY PIBHSIHHI

u; = a(x,Hu,, +b(u, +c(Hu+ f(x,t), (x,t)eQr, (1)
3 TOYATKOBOIO YMOBOIO
u(x,1) =(x), xe[0,A(0)], (2)

KpallOBUMH YMOBaMU
w(0,0) =y (),  u(h(r),t)=py (), t€[0,T],  (3)
Ta YMOBaMH IePCBU3HAUYCHHS
h(t) h(t)
Iu(x, H)dx = ps(2), jxu(x, Hdx =y (1),
0 0
h(t)
[ XPuCx,tydx = ps(), te[0,T]. (4)
0
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JudepennianbHi piBHSIHHS Ta iX 3aCTOCYBaHHS

: : X .
3amiHOIO 3MIHHMX y = ——, t =t, 3aaa4dy (1)—(4) 3BeneHo 10 00epHEeHOi 3 He-

h(t)’
Bimomumu (b(t),c(t), h(t),v(y,t)), ne v(y,t) =u(yh(t),t), B obmacti 3 GpikcoBaHOIO
Mexerw QO = {( 1,1):0<y<1,0<t<T } 3HaliZIcHO YMOBH JIOKAJIbHOTO 1CHYBaHHS

Ta €IMHOCTI KJIACHYHOTO pPO3B’S3Ky 3anadvi. JloBemeHHs iCHYBaHHSI PO3B’S3KY
3amayl 6a3zyeThcsl Ha 3acTocyBaHHI Teopemu lllaynepa mpo HepyXxomy TOUKY IIiJi-
KOM HENEPEepBHOTO ONEpaTopa, MUTAHHS MPO €UHICTh 3BOAUTHCA 10 MTUTAHHS TPO
€IMHICT, PO3B’SA3KYy CHCTEMH OJHOPIJHUX IHTETpalbHUX PIBHIHb BoabTepa

JPYToro pojy.

AN INVERSE PROBLEM OF THE DETERMINATION OF UNKNOWN MINOR
COEFFICIENTS IN A PARABOLIC EQUATION IN A FREE BOUNDARY DOMAIN

We establish conditions of local existence and uniqueness of a solution to the inverse
problem for a one-dimensional parabolic equation with unknown time-dependent minor
coefficients in a free boundary domain.

0++§*§+¢4

VJIK 539.3

BUJIJIEHHA HEOCHUJISAIIAHUX PO3B’SI3KIB TOUHUX PIBHSHD
MATICOHA B TOJII HIBAPIIITNIbJAA HOBJHU3Y r =1,5r,

Credpannmun O.b.

MMM im. A. C. [Tliocmpueawa HAH Ykpainu, Stefanyshyn@mail.com

Binomo, mo piBHsHHA Maricona [1], sKi ONMMCYIOTh TOBEAIHKY MPOOHOT
YaCTKH 31 CITIHOM B 3arajibHIN TeOopii BITHOCHOCTI, Ta X BKOPOYEHUU BapiaHT, 110
HE MICTUTh JIPYTUX MOXIJHUX BiJl CHiHY, MaloTh y noni [IBapummnbaa criibHUN
PO3B’SI30K 3 1 = const =1,5r, [2]. Jl1st ONHO3HAYHOCTI PO3B’ 53Ky BKOPOYCHHX PiB-

HSHb JOCTaTHbO 33JaTH IOYATKOBI 3HAYEHHSI KOOPAMHAT Ta iX MOXIAHUX; AN
MOBHUX PIBHSAHB I[LOTO HEIOCTATHHO, OCKUIBKHA BOHHU € TPETHOTO MOPAAKY 32 KOOp-
JTUHATaAMH 9acTKU. J[J1s MOHMKEHHSI OPSAKY MOBHOI CHCTEMH BUKOPHUCTAHO B1JIOMI1
nBa nepii iHTerpanu E ta @, siki BXOJATh B OTPUMAaHI PIBHSHHS K HEBIOMI Hapa-
metpu. Cepea pi3HUX PO3B’S3KIB TOYHUX PIBHSHL MarticoHa po3pi3HSIIOTh HEOCIHU-
JAUIMHUE  (BiAMOBiAa€E €auHOMY HaOOpy 3HaueHb mnapameTpiB E Ta @) Ta
ocuMJIsALIKHI (BCl 1HII Habopu). Heocrunsmiitauii po3B’sS30K BIAMOBIIA€ TPAEKTO-
pii, MO SKifl pyXaeTbCs T. 3B. BIACHUHM IIEHTP Mac MPOOHOI YacTKH 31 CHiHOM, a
OCLMJISILIIFHI - HEBJIACHUM LeHTpaM Mac. Panimie Oynu AOCHIIKEHI pO3B’SI3KH BKO-
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POUYCHMX PIBHSIHBb NOOIU3Y OpPOITH 7 = 1,57, Ta BU3HAYCHO MeX1 00J1acTi, 3a SIKUX

MO>KHA 3HEXTYBATH BIAKUHYTHUMHU YJICHAMH IIPHU MEPEXO/l BiJ MOBHOI A0 BKOpOUYE-
HOi cuctemH [3]. OCKUIbKY y IIbOMY BUIAJKy 3HaueHHs napameTpiB E ta @ Binowmi,
TO caM€ iX 3Ha4€HHs 1 OyJeMO BUKOPUCTOBYBATH ISl OJEPKAHHS HEOCLMJISALIN-
HOT'0 pO3B’A3KY TOYHOI CUCTEMHU.

1. Mathisson M. Neue Mechanicmaterialler Systeme // Acta Phys. Pol. — 1937. — 6. —
P. 163 -200.

2. Ilnayxo P.M. TlposiBu TpaBiTaliifHOl yIBTPAPENATUBICTCHKOI CIIIH-OPOITATBHOI B3aEMO-
nii. — KuiB, Hayk. mymka, 1988, - 148 c.

3. Inayxo P., Cmeghanuwun O., @enux M. Ilpo TpaekTOpii MIBUIKOI YACTKU 31 CIIIHOM

Mo0JIM3y KOMITAKTHUX JDKEpen rpaBiTauiiHoro mosst // @iuuauit 30ipauk HTII. —
2008.-T.7.-C.557-563.

SELECTION OF NON-OSCILLATION SOLUTIONS OF MATHISSON EQUATIONS IN
SCHWARZSCHILD FIELD NEAR 7 = I,Srg

For picking out non-oscillation solutions of Mathisson equations in Schwarzschild field near
r= 1,5rg we use the shortened Mathisson equations, integrals of energy and angular

momentum as the parameters. These parameters are known if the Mathisson equations are
shortened.

R R R ERE
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JudepennianbHi piBHSIHHS Ta iX 3aCTOCYBaHHS

YK 517.956
HEICHYBAHHA I''IOBAJIBHOTI'O PO3B’SI3KY MIIIAHOI 3ATAYI JIJIA
OJHOI'O HEJIIHIMHOI'O I''MIEPBOJITYHOI'O PIBHAHHA IPATOI'O
HOPAAKY
Topraun I'.P.

JIvsiscokutl nayionanvhuil ynieepcumem imeni leana @panxa, torgan_g@yahoo.com

Hexait ) — oOmexena oGmacte B mpoctopi R" 3 Mexewo O € Cl,
Or =0x(0,T), ne T <oo, Q=02x(0,+00).

VY obmacti O pO3TIASHEMO 33129y

n sl n p—2
Uy + _Z (al-j (x, l‘)uxl_xj )xle -|—l_ ;::l (al-j(x) | uxixj | Uy Vyx. T

i,7,5,0=1 iy oy
D SR ) N M W AL (1)
i,j,s,1=1 7y s
3 MOYATKOBUMH
u(x,0) =uy(x), u,(x,0)=u(x), xef (2)

1 TPAHUYHUMH YMOBaMHU

Ou
M‘BQX(O,—FOO) =0, Y =0, 3)
AOX(0,4-00)

Je v — 30BHIlIHSA HOpMaJTb 10 OS2 X (0, +00).
[Ipu BUKOHAHHI MEBHUX YMOB OO TIaAKOCTI KoeirieHTiB piBHSIHHSA (1), ¥y

2n—4

BUNAAKY p>2, ¢gq< , Akmo n>4 1 ¢g>2 npu ne€{l,..4},
n—4

Uy € Woz’p ONLIQNH 4 ), uyyeH g QONH 4 (€2), noBeneHoO iCHyBaHHS JIO-

KaJIbHOTO Ta HEICHYBaHHS IJ100aJbHOTO y3araJbHEeHOro po3B'sa3Ky 3anxadi (1)—(3).

NONEXISTENCE OF A GLOBAL SOLUTION OF THE INITIAL BOUNDARY VALUE
PROBLEM FOR NONLINEAR HYPERBOLIC EQUATION OF THE FIFTH ORDER

There obtained sufficient conditions of the existence of a strong solution in the bounded
domain and nonexistence of a global solution at time.

RS I S S g
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YK 517.95+511.2

BATTATOTOYKOBA 3AJTAYA JIUIAA PAKTOPU30BAHOI'O
ITAPABOJITYHOI'O OITEPATOPA 31 SMIHHUMH KOE®IIIEHTAMUA

Tumkis L.P.

IITIMM im. A. C. [Tliocmpueaua HAH Ykpainu, e-mail: tymkiv_if@ukr.net

B obnacti D ={(t,x) € RPH . 0<s< T,xeQcR?}, ne O — obmexeHa oJ-
HO3B’sI3Ha 00JIaCTh 3 TJIAJIKOIO MeXer0 00 , pO3TIITHEMO 33/1auy

n

H(%—aq (z)Lju(r,x) =0, (1)

q=1

u(t;,x)=¢;(x), x€Q, j=L...,n, 0 <t <...<t, <T, (2)

Lmu(t,x)‘aQ ~0, 1€[0,T], m=0,1,...,n1, 3)

ne a () =a, +a(t), a,>0,9=1...,n,a, #a,,q#r, a(t) >0 — 10cuTh rnaaxa

q
niicHo3HavyHa QyHKIs; L = Z f j=la/ Ox; (B (x)0/ 0x ;) — c(x) — eminTu4Huii B O

nudepeHIiabHUN BUpa3 13 JOCUTh riaaakumMu B (0 koedimienTamu, c(x)=>0. 3a

BKa3aHUX MPUITYIIEHb, piBHAHHA (1) € piBHOMIpHO mapabomvanm 3a IleTpoBchkum
B obnacti D .

Hexant {X,(x),keN}, A={4 ,keN} — cucrema BracHux ¢QyHKUIl Ta
MHOXHWHA BJIACHMX 3Ha4eHb 3amaul LX +AX =0, LX | 00 = 0; G,(Q).7eR, -

npoctip  GyHKIH  @(x) = Z?zlkpk | X;(x), 31 CKIHYEHHOIO  HOPMOIO

0, G, (Q)H =D ok ]exp(A); o= 12221{““1} , A= tg[l(%]a(t) :

Po3B’s130k 3ajayl (1H)—3) IIYKaeEMO y BUTJISIT psany
u(t,x) = Zle uy (1) X} (x) . Koxna 3 Qynxuiit v (¢) € po3B’a3koM 3a1aul

n

d
—+a, (A |u, (1) =0, 4
H(dt q()kj k(D) 4)
g=1

ur(t;)) =@, j=L..,n, 0t <ty <...<t, <T, (%)
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JudepennianbHi piBHSIHHS Ta iX 3aCTOCYBaHHS

ne @ = Igp (X)X (x)dx, k€ N. PiBusiaus (4) IHTErpyeThCS B KBajJpaTypax.

Q
Cucrema GyHKIIii

n t
{ukq(z)z/lkq—" [1 (@ -a)) " expi-4 [ (@, +a@)dr tg=1,....n }
0

r=q+1
€ pyHIaMEHTaIbHOIO CUCTEMOIO PO3B’sI3KIB PiBHAHHSA (4). XapaKTepUCTUUHUI BU3-
HayHUK 3a7a4i (4) — (5) 300paxyeThcsi HOpMyIIor0

Ay = detHukq(tj)Hj’qzl =4 "2 T (e —ay)

I<g<r<n

t-
Xexp< —A i _fa(r)dr detHexp(—aqtjxlk)H? ol
J=10 ’

Teopema 1. /[na edunocmi po3e’asky 3aoaui (1) — (3) y npocmopi C(n’zn)(ﬁ)

HeoOXiOHO i documb, W00 BUKOHYBANACL YMOBA
n
VA4 e det|exp(—a,t; A #0. 6
" Jexp-et 20, (6)

Teopema 2. Hexaii icnye oodamna cmana v maxa, wo 0/ 6Cix (Kpim CKiH-
yenHoi kinbkocmi) A € A euxomnyemoca HepieHicmo

> exp(—4; ) . (7)

n
detHexp(—aqtj}tk)Hj’q:l
Axwo ¢j(x)eG7(Q), y>v+AT —(n-Daty, j=1,...,n, mo 6 npocmopi
C(”’zn)(B) icHye po38’s30k 3adaui (1) — (3), AKull HenepepsHo 3anedcumsv 8i0
pyuryit @ ;(x), j=1,....,n.

Bceranosneno, 1mo s Maike BCix (crocoBno mipu Jlebera B R” ) BexTopis

;:(tl,...,tn)e[O,T 1" mepiBHicT (7) BHKOHYETbCA s BCiX (KpiM CKiHYEHHOI

KiIbKOCTI) A, € A 1pu v >nT max {aq} :
1<g<n

MULTIPOINT PROBLEM FOR FACTORIZED PARABOLIC OPERATOR WITH VARIABLE
COEFFICIENTS

We establish conditions of classical correctness of the problem with multipoints in respect
time-variable conditions and conditions after the pattern of Dirichlet according to the
spatial coordinates for one class of factorized by Petrovski parabolic operator with variable
coefficients.
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YK 519.46:517.944

IMPO JEAKI KNIACU JIUPEPEHIIAJIBHUX PIBHAHD TIEPIIOI'O
HOPAAKY B ITPOCTOPI M (1,4)x R(u), IHBAPIAHTHI BIZTHOCHO

ABEJIEBUX PO3IIEILTIOBAHUX MIATPYH PO3IIUPEHOI TPYIIU
TAJILIES G(1,3)

denopuyk B.1.
HITIMM im. A.C. [Tiocmpueawa HAH Ykpainu

Cepen BaxJMBUX AJI1 TEOPETUUHOI Ta MaTeMaTHU4HO1 (Pi3uku rpyn rpyna Ily-
ankape P(1,4) nocigae ocoOnuBe Miclie — BOHA € HAWMEHIIO0 IPYIIOL0, IKa MICTUTh
B SIKOCTI MIATPYI TPyny cuUMeTpii penstuBictebkoi ¢izuku (P(1,3)) ta rpyny cu-
MeTpii HepeIITUBICTChKOI (i3uku (po3mupena rpyna ['amines G(1,3)) [1]. Ha oc-

HOBI HECKBIBAJCHTHUX (YHKIIIOHAIBHUX O0a3uCiB Iu(epeHIialbHuX 1HBapiaHTIB

MIEPIIOTO MOPSAJKY HECTPSHKEHUX po3lieriroBanux miarpyn rpynu G(1,3) mobymo-
BaHO 99 kiaciB AudepeHIialbHUX PIBHSAHb MEPUIOr0 MOPSAIKY B MPOCTOPI
M (1,4) x R(u) , siki iHBapiaHTH1 BigHOCHO 1uX miarpyn (R(u) e miicHoro Biccro 3a-

JexHOT 3MIHHOT U). Jleski 3 muX KjaciB MOXKHa 3HaTH B [2]. Ha 1eit gac 3 MHOXH-
HU BCIX MOOYI0BaHUX KJaciB AU(EepeHIlabHUX PIBHSAHb MEPIIOro MOPSAJKY BHII-
JIEH1 KJacH, sIKl 1HBapiaHTHI BIJHOCHO a0elIeBUX PO3IICTUIIOBAHUX MIATPYH TPyId

G(1,3).

1.  @ywuu B.HA., Huxumun A.I' CummeTpusi ypaBHEHUN KBAHTOBOM MEXaHHUKH. — M.:
Hayka — 1990 — 400 c.

2. Fedorchuk V.M., Fedorchuk V.I., On functional bases of the first-order differential
invariants for non-conjugate subgroups of the Poincaré group P(1,4) / Ann. Acad.
Paed. Cracoviensis, Stud. Math. — 2008.— VII — Folia 63 — P. 41-50.

ON SOME CLASSES OF FIRST-ORDER DIFFERENTIAL EQUATIONS IN THE SPACE
M(1,4) x R(u) INVARIANT UNDER ABELIAN SPLITTING SUBGROUPS OF THE

EXTENDED GALILEI GROUP G(1, 3)

The classes of the first-order differential equations in the space M(1,4) x R(u) invariant

under Abelian splitting subgroups of the extended Galilei group G(1,3) have been found.

R IR TR R R IR
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ICHYBAHHSA ACUMIITOTUYHO CTIMKOI'O IHBAPIAHTHOI'O TOPA
OJHOTI'O KVIACY CUCTEM JUPEPEHIIAJIBHUX PIBHAHD

dexera I1.B.

Kuiscokuti nayionanvrnuti ynieepcumem, petro.feketa@gmail.com

VY teopii 0araTo4aCTOTHUX KOJMBaHb BUHUKAE PsJl MUTaHb, OB’ SI3aHUX 3 J0-
JJICHHSAM 1HBAapiaHTHUX TOPIB aBTOHOMHHUX CHUCTEM Ju(DEpEeHIiaIbHUX PIBHSHb.
OpuM 3 HaBaXJIMBIIIMX € MUTAHHSA 1CHYBaHHA 1 30€peXeHHs 1HBapiaHTHUX TOPIB
pHU MaJiuX 30ypEeHHSX, a TAKOXK MOBEAIHKA PO3B’SI3KIB CUCTEM Ha CaMHUX TOPax Ta B
ix okoisi. dyHAAMEHTAIBHI JOCHIIKEHHS B I[bOMY HAMPSMKY MPOBEACHI B poOO-
tax [1], [2].

Posrnsaemo HemiHiiiHY cucTeMy audepeHIabHUX PIBHSHb, BU3HAYCHY Ha

m - BumipHoMy Topi T”' | fKa migmacThCs HEBEIUKOMY 30yPEHHIO
¢ =a(p)+ay(p,x), x = F(p,x)+Alp)x, (D

1,0
re o peT”,  a@eC' (M),  alpx)eCl) (peT™ xeR"),

Ap)eC'(T™), Flp.x)eCY:P(@eT™ xeR"), ||<h. 3ammuemo cuere-

my (1) y Burmsni |
¢ =a(p)+ay(@,x), x = A@)x+B(p,x)+ (@),

OF(p,m)

1
e ()= F(@0), B0 = [
0

Hexait ¢;(¢) - posp’sisok cucremu (1) rtakuii, mo @oz(@)=¢, Q, -

@ -TpaHWUYHA MHOXXHHA I[LOTO PO3B’SI3Ky, a () = UQ o - Hac I[IKaBUTUME BHIIA-
peT"

JIOK, Komu MaTpwdHa ¢yHKmiS A(@) Ha MHOXHHI () € CTallol0 MaTPHIICIO

A(p) = A nns Beix @ € Q . e o3nauae, mo 1s Beix g e T lim A(g, (¢)) = A.
t—>00

[TokaxeMo, 110 TPU NMEBHUX yMOBAaX, HaKJIaJeHUX Ha cucteMy (1), BoHa mae
ACUMIITOTUYHO CTIMKWW 1HBAaplaHTHHWM TOpPOimambHMiA MHOTOBHA. lleit MHOTOBHA
OyJleMO IIyKaTH METOJOM IOCJIJJOBHUX HaOJIMXKeHb, 3anpornoHoBaHuM A. M. Ca-
MOMJIEHKOM B po0oTi [2]. 3a moyaTkoBUi MHOroBux M BI3bMEMO MHOI'OBUJ

x=0,3a M, Bi3pbMeMO 1HBapiaHTHUI MHOTOBUJl CUCTEMU PIBHSIHb

@ =a(p)+ay(9,0), x = A(@)x+ B(p,0)+ f ().
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Takum unHOM, Ha k -My Kpoul, 32 MHOTOBUZA M )| BI3bMEMO 1HBaplaHTHHU
MHOT'OBH/[] CUCTEMU PIBHSAHb

¢ =a(@)+a (p.u(9), 5= Ae)x+ Blp.u™ (@) + f (9).
JloBiBIIM, 1110 HA KOXHOMY KpOILll MOXXHA MOOYynyBaTu (DYHKIIIO u® (p) nns
Oyab-sikoro k =1,2,..., JOBIBIIU PIBHOMIPHY 301KHICTh u® (@)= u(p),peT™ i

MOKa3aBIH, MO X = u(@) 3a7ae iIHBapiaHTHUHN TOPOIJANbHUN MHOTOBHJI ITOYATKO-

BOi cuctemu (1), mpuiiiemMo 10 CpaBeaJInBOCTI TEOPEMHU.
Teopema. Hexaii cucmema (1) maxa, wo icuye epanuya lim A(p,;(@)) = A.
t—>0

ons ecix peT™, Re A;(4)<0,(j=12,..,n). Tooi icnytome maki cmani by >0,

m>0, £€>0 i docmamuvo mani cmani Jlinwuys L i L, wo 01 6y0b-5K0i Ma-
mpuyi F(p,x) e C(g,l,’f) (peT™ xeR™),

|x|| < h maxoi, wo

max”F(gp,O)” =m, max ||B((p, x)” = by,
peT™” peT™, x||Sh

||B(¢,x,)_B(¢,x” xl_x”
ona  o0yov-axoi  @yuxyii  a(p)eC ! (T™) i ona 6yob-axoi  ¢hynxyii

(1,0)

§L|

b

aj(p,x) e Clintn) (peT",xeR") maxoi, wo
max ||a1(¢, x)|| <eg, |a1((o,x')—a1((o,x") Sf|x'—x"
peT", x”Sh

cucmema (1) mae acumnmomuuno cmMiuKuil IHEAPIAHMHUL MOPOIOANbHUL MHO20-
8U0.

1.  Mumpononvckuu FO. A.., Camotinenxo A. M., Kynuk JI. B. UccnenoBanue AMXOTOMUU
JMHEHWHBIX cucTeM auddepeHnnanbHpIX ypaBHEHUH ¢ MOMOIIbI0 QyHKIMHU JIdmyHoBa.
— K.: Hayk. nymka, 1990. — 272 c.

2. Camotinernko A. M. DneMeHTbl MaTeMaTHUYE€CKOW TEOPUU MHOTOYACTOTHBIX KOJICOAHUM.
WNuBapuantHsle Topsl. — M.: Hayka, 1987. — 304 c.

EXISTENCE OF ASYMPTOTICALLY STABLE INVARIANT TORUS FOR SYSTEM OF
CERTAIN CLASS OF DIFFERENTIAL EQUATIONS

The question of existence of asymptotically stable invariant toroidal set for system of weakly
perturbated nonlinear differential equations of certain class, defined on m-measurable torus
is considered.
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YIAK 517.956
PO XAPAKTEP TOUKOBHUX CTENNEHEBUX OCOBJIMBOCTEM
PO3B’SI3KY HEJITHIHHOT'O IHTET'PAJIBHOT'O PIBHSTHHSI
BOJIBTEPPA
Ymup O.10.

JIvgiscokutl Oeporcasruil yHigepcumem 0e3nexku HUmmeoisiibHOCHi,
o_chmyr@yahoo.com.ua

®opmymoBanns 3agavi. Hexaii neN, Q — obmacte B R" 3 mexero
S =0Q kmacy C*, 0=Qx(0,T], 0<T < +o.
BukopucTtoByBaTUMEMO MMO3HAYEHHS:
| x—y|| —eBknigosa Bincrans B R"; P=(x,1), M =(y,7), P= (},2) ;
1
d(x,t;9,7)=| PM |= (| x—y|* +|t—7|)2 — napaGoiuna Bincrans B R ;

77 — MyJIbTUIHAEKC 3 KOMIIOHEHTaMu (77y,...,77,), 1; €L, i=Ln,
ol

Ox) +...- OxIn

|7 |=n +...+ 1, — IOBKUHA MyJIbTHIHIEKCY 77, DI =

Hexait P — nosinbHa (ikcoBaHa Touka 3 O, py(P,P)= py(x,t,x,t) — He-
CKIHUCHHO nu(epeHiiiioBHa HeBia €MHa (QYHKINSA, SKa Mae TMOPSAOK BIJICTaHI
| PP | B oxomi To4ku P, nomatHa nosa HuM 1a oy (P,P) <1, (x,t) e Q.

BBeneMo Taki mo3HaueHHS:

t
(Hz)(x,t) = [dr [ K(x,t:3,0)Fo (3,7, 2(3,0) dy , Hyz = Hz +h,
0 Q
ne K(x,t;v,7) ((x,t;y,7)€ @x@) — PO IHTETpaIbHOTO omeparopa H , Mo BO-
JI0JTi€ HACTYITHUMH BJIACTUBOCTSIMMU:
1) K(x,t;y,7)=0 tipu ¢t < 7;
2) K(x,t;y,7)npu (x,t)# (y,7) Mae MOX1JHI A0 MOPSAIAKY S+ 71+ 2, a B OKO-

71 giaronani (x,¢) = (y,7) pa3oM i3 CBOIMH MOXITHUMH MA€ TaKl OI[IHKH:

5770

| or'o
|7 |+2n9 <s+n+2, CW70 — OJaTHI CTaJIi;

D;ZK(x,t;y, 7)< C77,770 [d(x,t;, r)]s_|77|_2770 ,de —n—2<s<0,
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¢bynkuis F BuzHaueHa B O x(—o0;+00), GyHKLIsA 4 BU3HAYeHA B (.
BBeaemo taki QyHKITIHHI IPOCTOPH:
M, (Q,P)={z:| z;P|, = [ P Cest,x,0) | 2(x,) | ddt < +o0} , k€ R;
0
Mo (Q,P)={z e C(Q/{P}Y): py* (y,7.x,0)z(y,7) € C(Q)

(1z:Plly = sup_po%(y.7,x,0)| 2(y,7) [< +00)} .
(v,7)eQ

Po3ristnemMo 1HTerpanbHe piBHAHHS

t
z(x0) = [dr [ K(x.t:y,2) | 2(n.0) [ dy+h(x,0) (1)
0 Q
B sskoMmy g €(0,1), he ]\704(5,13).
Teopema. Hexau  qe<(0,1), -n—2<s<0, heﬂa(é,ﬁ), oe

_n+s+2
q

(1) inpu k >—a—n—2 yeu po3s’sasox nanexcums 0o npocmopy M; (O, ]A’).

<a <0. Tooi icnye po3e’azox u e M o (Q, P) inmeepanbrhoco pieHsaHHS

OpneprkaHi pe3yJbTaTH MAaIOTh 3aCTOCYBAHHS JI0 PO3B’SI3HOCTI KPAaHOBHX 33724
JUTS TIBITIHIMHUX MapaOoiYHUX PIBHSIHb.

THE CHARACTER OF POINTED POWER SINGULARITIES OF THE SOLUTION OF
VOLTERRA NONLINEAR INTEGRAL EQUATION

The sufficient conditions of the solvability for Volterra nonlinear integral equation with the

polar kernel in weight - spaces of the functions with power singularities near the given
point in domain have been investigated.

RS I S S g
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YK 517.91/943
ACUMIITOTUYHE IHTETPYBAHHS JIHIMHUX BUPOJKEHUX
CUCTEM JUPEPEHUIAJBHUX PIBHAHD I3 3AIII3HEHHAM
APTYMEHTY

HIaTkoBchrka K.B.

Hayionanvnuii neoacoeiunuii ynisepcumem imeni M.I1. [[pacomanosa, Kuis, e-mail:

shatkovskakv@ukr.net

Posrnsimaerses cucteMa AuQepeHiiaibHuX PIBHSIHb

dx(1,¢)

B(r)—>2/
(7)—,

hi(S x(t,g) — IIyKaHWH 7 - BUMIPHUAN BEKTOD, A(Z’,E),B(T),C(T,é‘) — qi¥icHl abo

:A(r,g)x(t,8)+C(r,g)x(t—A(r),g), (1)

KOMIUICKCHO3HAYH1 ~ KBaJpaTHI MaTpHIll 7 -TO TIOPAOKY, 7 =¢&¢€ [0; T ] ,
¢ € (0;&y | — manuit napamerp, det B(7)=0.

Cuctemu piBHSHB JAHOTO THITY JOCTIKYBAIHCH y poOoTtax [1-3]. 3okpema, B
[1,2] po3pobseHo MeTOT MOOYJ0OBH aCUMIITOTHYHOTO PO3B’SA3KY MOYAaTKOBOI 3a/1a4l

st cucteMu (1) y BUMaaKy, Koju B(t) = E , a 3amizHeHHS A = const. Y 1UX Xe

po0oTax pO3riasiHyTO MOKJIUBICTh MOOYJJOBM YACTUHHUX aCUMIITOTUYHUX PO3B’S3-
KiB JJaHOT CUCTEMHM Y BUIIAJKy 3MIHHOI'O 3aI13HEHHS, KOJIA BIJAMOBITHE XapaKTepHUC-

THUHE piBHAHHA det (AO (7)-AE+ e_M(T)CO (r)) = () Mae IpoCTi KOpPEHi.

Cucrema (1) 3 TOTOKHO BHPOUKCHOIO MaTpHIeio B(7) Bmepine posrisia-

nacek y [3], ne mo a”ainorii 3 [1,2] METOAOM KPOKIB OyJIy€ThCA aCUMIITOTHKA PO3-
B 513Ky MOYATKOBOI 33724l 38 YMOBH CTaJIOTO 3aMi3HEHHS.

VY naHiif poOOTI BUBYAETHCA MUTAHHS MPO MOOYIOBY aCUMITOTHUKUA YaCTHH-
HUX PO3B’s3KiB cuctemu (1) y BUIAAKy, KOJM BIJIMOBIJHE XapaKTEPUCTUYHE PiB-

HAHHS det(AO (r)-AB(7)+ e_M(T)CO (z')) =0 Mae i301b0BaHKil KpaTHUH KOPiHb

Ay (z') JOBUIBHOI KPATHOCT1 p < 0 .

[lepenbOayaeTbest, 110 BAKOHYIOTHCS TaKl YMOBH:

1°.  Marpuui A(T, g) ,C (z', 5) JIOMYCKalOTh ~ PIBHOMIPHI ~ aCUMITOTHYHI
PO3BUHEHHS 3a CTEIICHAMH MapamMeTpa & :

A(7,5)~Z£kAk(r),C(r,5)~Zeka(r); (2)

k=0 k=0
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2°. Koeoimientn possunens (2), marpuus B(r) i oyskmis A(r)
HECKIHYEHHO NU(EPEeHIIIHOBHI Ha BIPI3KY [O;T ] ;

3°. A(7)20,V7r e[0;T];

[Tokazano, 1m0 TpU BUKOHAHHI IMX yMOB cucrtema (1) Mae p mniHINHO

He3aNeKHUX (HOPMATBHUX PO3B’SI3KIB BUTIISLY
T
x(t,g) = u(r,,u)exp lJ‘ﬂ,(s,,u)a’s ,
g
0

ne u(7,p)— n- BuMipHHii BekTop, A(7,4)— cKamsipHa QYHKIis , sKi 300paxy-

I0ThCS y BUTJISAII POPMaNIbHUX PO3BUHEHD
o0 e 0]
M(T,ﬂ) = Z ﬂk”k (T)J(T,ﬂ) = Z ﬂkflk (T),,U =Xe.
k=0 k=0
JloBeeHo X aCUMNTOTUYHUHM XapakTep npu & — 0.

1. @ewenxo C.@., llkune H.U., I[Tuouenxo FO.I1., Comnuuenxo H.A. ACHMINTOTHYECKHUE
METObl B TEOPUU JTMHEHHBIX IU(pdepeHInaNnbHbIX YPAaBHEHHIA ¢ OTKJIOHSIOIIUMCS ap-
rymerToM. — K.: Hayk. nqymka, 1981. —294 c.

2. Camortinenxo A.M., Hlkine M.1., Hxoseys B.I1. JliniiiHi cuctemu nudepeHuialbHUX PiB-
HSIHb 3 BUpoikeHHsM. — K.: Bumia mikona, 2000. — 294 c.

3. Camycenxo I1.®. IlobynoBa aCUMNTOTHYHUX PO3B’SI3KIB CUCTEM IU(EpEeHIlabHUX 3
BIJIXWJICHHSIM apTyMEHTY Ta BHUPOXKEHOI0 MATPUIICIO NpU 1oxXiaHux // HemiHiiH1 KoIH-
BaHHA. - 2002. — T. 5, Ne4. — C. 527-539.

ASYMPTOTIC INTEGRATION OF THE LINEAR DEGENERATE SYSTEM OF THE DELAY
DIFFERENTIAL EQUATION

The particular asymptotic solutions of the linear system of the delay differential equations
with the slowly varying coefficients in case of the multiple root of the characteristic equation
are considered in report.

IR S S S i I S
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YAK 517.977.1
ITPO NOBYIOBY ACUMITOTUYHOI'O PO3B’A3KY 3ATAYI
ONTUMAJIBHOI'O KEPYBAHHSA JJ151 BUPOZKEHOI CHHI'YJISIPHO
3BYPEHOI CUCTEMMU JUDPEPEHIIAJIBHUX PIBHSAHDb

Axoseus B.IL., Tapacenko O.B.

Hixcuncovruti oeporcasruii ynisepcumem imeni Muxonu I'ocons, e-mail:
oxana.tarasenko@gmail.com

PosrnsgaeTses mporec KepyBaHHS, SIKUM OMUCYETHCS JIIHIHHO HEAaBTOHOM-
HOIO CUCTEMOIO h(pepeHIIaTbHUX PIBHIHD

"B % = A(t,&)x + C(t, &)u, (1)

1 nepeBoanTs ii 3 monoxeHHa x(0,&) = xy(e) B nonoxenus x(7,¢)=x;(&) 3a Pik-

COBaHMI MPOMIKOK yacy 7', HaJarouu MiHIMYM (DYHKIIIOHATy

T
1
J = g_([(D(t,g)u,u)dt, (2)

ne A(t,e), B(t) - xBaapathi marpuui n -ro nopsaky, C(t,¢), D(¢,&) - marpuii

po3MipHOCTI (nxm) 1 (mxm) BIANOBIAHO, X(Z,&) - N -BUMIPHUN BEKTOpP CTaHy,
u(t,&) - m-BUMIpHUHN BEKTOp KepyBaHHs, ¢ € (0;&(] - Manuit mapamerp: €y <<1,

heN, te[O;T].
[lepenbavaeTbesi, IO BUKOHYIOTHCSI HACTYITHI YMOBH:
1. matpumi A(t,e), B(t), C(t,€), D(t,&) nomyckaroTh Ha Biapi3ky [0;7]

PIBHOMIpHI ACUMIOTOTUYHI PO3BUHEHHS 3@ CTENEHIMHU MaJIOro apaMmerpa:

Alt,e)~ Y " 4,0, B~ D e"Br(n), Cte)~ D e*Cro),

k=0 k=0 k>0 (3)

D(t,5)~ Y& Dy (t);
k>0

2. xoepiuientu A, (1), Bi(t), Ci(t), Di(¢), k=0,2,.. po3Bunens (3)
HECKIHUEHHO nudepeHuiioBH1 Ha Bipi3ky [0;7] ;

3. matpunsa D(t, &) nonatHo Bu3HaueHa Ha[0;7] ;
4. detDy(1)#0, Vielo;T];
5. det B(t)=0, Vielo;T].
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OnTtumanbHe KepyBaHHsS BUOMPAETHCSA 3 00JIACTI JOIMYCTUMHUX 3HAUYEHb, SIKa
301raeThes 3 yCiM 3aJlaHUM 71 -BUMIPHUM IPOCTOPOM.

BukopucTtoByrouu pesynbTaTd poOiT [1], [2], 1OCHIIKY€ETHCS MOXKIIUBICTD IO~
OyZI0BH ONTUMAJIbHOTO KepyBaHHA u(f, &) Ta BIAMOBIIHOT ONTUMANBHOI TPAEKTOPIT

x(t, &) y BUTIISIA1 PO3BUHEHD 3a CTETICHIMHU MaJIOTO MapaMeTpa Ta BCTAHOBIIOETHCS
iX aCUMITOTHYHUM XapakTep.

1.  Cawmotinenko A.M., llxino M.1., HAxoseyv B.I1. Jliniiini cuctemu qudepeHiiaabHuX piB-
HsIHb 3 BUpoKeHHsIMU. — K.: Buma mikoina, 2000. — 294 c.

2. Kapanoocynos JLU., bouuyk A.A.. bBoscko B.A. ACUMIITOTHYECKOE PA3JIOKEHNE PEIlIe-
HUI CHHTYJISIPHO BO3MYILICHHOH JMHEHHON KpaeBoii 3anaun // Jlokin. AH Ykpaunsl. -
1994. - Ne 1. - C. 7-10.

ON THE CONSTRUCTION OF ASYMPTOTIC SOLUTION OF OPTIMAL CONTROL
PROBLEM FOR THE DEGENERATED SINGULAR PERTURBED SYSTEMS OF
DIFFERENTIAL EQUATIONS

We propose an algorithm for constructing asymptotic solution of optimal control problem
for a singularly perturbed linear system of differential equations with a degenerate matrix at
the derivatives.

+ v+ 4 * 4+ + + -
SMALL DENOMINATORS IN SEVERAL METRICS

Kukso O.S.!, Shamukova N.V.2

"Institute of Mathematics of NAS of Belarus, olga_kukso@tut.by
’Bobrujsk filial of BSEU, shamukova_n@mail.ru

V.I. Arnold and A.N. Kolmogorov showed stability of solar-type systems.
The proof was based on studying of behaviour of the value

f@ w)=(ayw +ayw, +...+a,w,), where  w=(w;,w,,...,w,)eR"and

a_:(al,az,...,an)e Z" . Let H = max
1<j<n

a j‘ . It is easy to prove that for almost all

w the inequality
f@wy<a™ (1)
has only finite number of solutions in vectors a for almost all w (in sense of

Lebesgue measure in R™).
The problem becomes considerably more complicated, if the vector w

belongs to some manifold G, dimG<n. However the formulated above
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statement remains true if w = (w, w2 ,...,w") (details see in [1]). Recently in [2]

the similar statement has been proved for a wide class of so-called non-degenerate
curves. We prove analogues of metric theorems for monic polynomials in several
metrics.

Let P(t)=t" +a, ;" +ayt+...+ay be the monic polynomial with integer

coefficients and height H = max ‘a

‘ Denote by u :(x, z, w) a vector in
1I<j<n—1

J

RxCxQ,, ‘P(x) monotonic decreasing function of positive argument (x > 0),

M= 1 X iy X 3 cartesean product of Lebesgue measures in R,C,Q , .

o0

Theorem. Let Z H™" +1‘P(H ) converges then the system of inequalities
H=1
|P(x) < H ™A (H)
P(z) < H 2w (H),
[P(w) , < H™3Wh (H),
for almost all u has finite number of solutions in vectors a = (ao,al,...,an_l),

where v; 20, vi +2vy +v3 =n—-4, 1; 20, A4 +24, +43 =1.

1. Sprindzuk V.G. Mahler's problem in metric number theory. — Minsk.: Nauka I Technika,
1967. — 184 p.

2. Beresnevich V., Bernik V. Kleinbock D., Margulis G. Metric Diophantine
approximation: the Khintchine-Groshev theorem for non-degenerate manifolds //
Moscow Math. J. — 2002. — 2, No. 2. — P. 203-225.
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ON THE SCHRODINGER OPERATOR WITH POINT INTERACTIONS
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Describing point interactions for one-dimensional Schrodinger operators
attracts considerable attention by researchers in various disciplines. The proper
potentials have supports at the positions of a discrete set of point sources. Such
operators are used to obtain exactly solvable models in quantum mechanics, in the
study of wave propagation in electrodynamics and more generally in some models
of theoretical physics [1]. The structure of the spectrum of such operators can
easily be investigated and eigenfunctions can be calculated explicitly.

Our talk will be focused on the Schrdodinger operator with &’-interactions

2

Hy=——5+ ad'(x), where ¢ is a coupling constant and §'(x) is the derivative
dx

of the Dirac function. This operator can be understood as a selfadjoint extension of

the relevant free Hamiltonians with the interaction points removed.

We approximate H, by operators H,_, that are the closure of the

essentially seladjoint ones
2

d a -1 00
H.o=——5+—V( x), DH,)=Cy(R).
dx €

Here ¥ is the shape of the §'-like barrier and ¢W(g™'x) — §'(x) in the
sense of distributions as ¢ — (). In order to describe the best solvable model we
introduce for each §'-like barrier I two spectral characteristics: resonant set Xy

and coupling function @, . Resonant set ¥, is the spectrum of the Sturm-Liouville
problem with indefinite weight

—w'+alw=0, (=11, w'(=1)=0, w'(l)=0. (1)

It is convenient to associate problem (1) with J-selfadjoint and J-nonnegative

operator in the Krein space. The spectrum of this operator and thereby the resonant

set is real and countable. If o < Ty then Oy () =w,(1)/w, (1) where w, is
an eigenfunction of the problem (1) corresponding to ¢ .
Let §, be the Schrodinger operators on half-axes R_
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JudepennianbHi piBHSIHHS Ta iX 3aCTOCYBaHHS

2

d
S, - xE€R,, D(S.)={f Wy (R.):[(0)=0}

and S, — operators on the whole line R with domain W22 (R\0) and coupling
conditions at the origin £(+0) =6 (a)f(—0)and Gy (a)f'(+0)= f"(-0).
Having spectral characteristics of the §'-like barrier ¥ we can construct operator

S DS, €2y,
A(CZ,\I’):{S + o b4

The family A(¢r,W) describes the motion of a particle in the potential

()

aely

o’

ae "W (g 'x) which is only correct approximation for §'-potential.
In [2] it was showed that the family of Schrodinger operators

converge in the norm resolvent sense to free Hamiltonians defined on the half-axes
by the Dirichlet boundary conditions at the origin. However, this result is incorrect
due to the existence of partial transmission for such type potential. This is in
contrast to the earlier consensus that such a potential allows no transmission.
Theorem. For each real ¢ and for each §'-shape U there exists a family of

operators A(o, V) defined by (2) such that the family H, , convergesto A(a, V)

as ¢ — () in the strong resolvent sense.

1. Albeverio S., Gesztesy F., Hoegh-Krohn R., Holden H. Solvable models in quantum
mechanics. With an appendix by Pavel Exner. — Chelsea Publishing, 2005. — 517 p.

2. Seba P. Some remarks on the &’-interaction in one dimension // Rep. Math. Phys. —
1986. —24, Ne 1 —P. 111-120.

OIIEPATOP IIPEJAIHIEPA 3 TOUKOBOIO B3AEMOIIEIO

V' 0onosioi nokazano, wo ¢opmanvHomy ougpepenyianvromy onepamopy ILllpedinrepa
2

——+ ad'(x), 0e §'(x)— noxiona gymryii Jlipaxa, HeMONCIUEO NOCMAGUMU Y 8IONOGIO-
dx

HiCMb €OUHULL CAMOCHPSNCEHUL Onepamop. Ane 015 KodcHoi peavHoi Modei i3 (hikcosanum

2NA0OKUM  § ' -NOOIOHUM NOMEHYIANOM MONCHA noOYyOysamu Cim 10 CAMOCHPANCEHUX onepa-
Mopis, wjo HAUKpauje OnUCyioms pyx YACMuHKY 6 MAKoMy NOmMeHyiai.

IR AR IR S SR

241



HauioHansHa akageMist Hayk YKkpaiHu
IHCTMTYT NpuKnagHux Npobriem MexaHik1 | MaTemaTiku
im. A. C. MNigctpurada

KOH®EPEHUIA
MOMOAMX YYEHMX i3 CyqacHWX npobriem
MEXaHiKn i MaTemaTuku
iMeHi akapemika A. C. Migctpurava

TE3M JOMNOBIAEN
(25-27 Tpasns 2009 poky)

Komn'toTepHa BepcTka Katepunu Masnuk

Mianucaxo ao apyky 18.05.2009.
dopmar 600184 1/16. Manip odceTHnit Ne 1. YMoBH. ApyK. apk. 14,07.
3am. Ne 05/09. Tupax 150 npum.

BuapykyeaHo y [jocnigHo-BuaaBHU4YOMY LEHTPI
Haykosoro ToBapucTsa iMm. LileBuenka
CBaigouTBo nNpo BHeCEeHHN A0 epXaBHOro peecTpy N
cy6'ekTie BuaasHudoi cnpaem JK Ne 884 sig 04.04.2002 p.






