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Theorem 3. Let g € LY(Ry) U L®(Ry), f € HJ'(Q), 0Q € C™ with m >

kX1, where A1 is the first eigenvalue of the Dirichlet Laplacian on ). Then the boundary value
problem

» and gl <

D, u(x,t) = fo uw(z,7)dr, (2,t) €Q=Q xR,
u(z,t) =0, (a; t) e 89 X R*, (5)
Iy u(z,0) = f(2), reQ, i<a<l,

oI,

where Q C R (d > 1) is a bounded domain with smooth boundary 0 € clsl+ , has a unique

classical solution in C?(Q) x BSAY(Ry).
By f(t) € BSAY (R, ) we mean both f(t), Dg, f(t) € BSA1(R, ). Similar results are also obtained
for the Caputo fractional derivative. This is a joint work with Dinh Thanh Duc and Tran Dinh Phung.

BLOW-UP PROBLEM FOR NONLOCAL NONLINEAR PARABOLIC

EQUATION WITH NONLOCAL NONLINEAR BOUNDARY CONDITION
A. L. Gladkov (Minsk, Belarus), T. V. Kavitova (Vitebsk, Belarus)

We consider nonlinear nonlocal parabolic equation

up = Au + a(:(:,t)u’"/gup(y,t) dy — b(x,t)ul, x € Q, t > 0, (1)
with nonlinear nonlocal boundary condition
u(x,t) = /Qk(:v,y,t)ul(y,t) dy, x € 092, t > 0, (2)
and initial data
u(z,0) = up(z), = € Q, (3)

where 7, p, ¢, [ are positive constants, {2 is a bounded domain in R™ for n > 1 with smooth boundary
0f). We suppose that a(z,t), b(z,t), k(z,y,t) and up(x) satisfy the following conditions:

a(z,t), b(z,t) € CL.(Ax[0,00)), 0 < a <1, a(z,t) >0, b(z,t) > 0;
k(z,y,t) € C(0Q x Q x [0,00)), k(z,y,t) > 0;

up(z) € C(Q), up(z) >0, x € Q, up(z) = /Qk(x,y,O)ué(y) dy, x € oS

We prove some global existence and blow-up results for (1) — (3). Criteria on this problem which
determine whether the solutions blow up in finite time for large or for all nontrivial initial data
are also given. Our global existence and blow-up results depend on the behavior of a(z,t), b(x,t)
and k(z,y,t) as t — oo. The initial boundary value problem (1) — (3) with a(x,t) = 0 has been
considered in [1,2].
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O MHOXXECTBE YIIPABJIAEMOCTHA
B O,Z[H()ﬁ 3AIAYE C ®A30BbIM OTPAHNYEHNEM
M. H. I'ongaposa (I'poxaso, Besapycs)

Paccmorpum ynpasiisieMbiit 00bEKT, HOBEJIEHHE KOTOPOTO ONHUCHIBaeTCs muddepeHnaIbHbIM
ypPaBHEHUEM BTOPOIO MOPSiIKA
i+ wlr = u, (1)
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rjae x = x(t) — Koop/AuHaTa, ONUCHIBAIOIIAs TTOJIOKEeHHE 00BEKTa B 3aBUCUMOCTH OT BPEMeHH t, T1a-
paMeTp w yJOBJIETBOPSIET HEPaBeHCTBY w > (), HA ylpaBJIeHUEe HAJOXKEHO OrpaHnveHne u € [—eq; €a),
€1 > 0,69 > 0 U B KaXKIbIil MOMEHT BpEMEHH IIPOM3BOIHAsI & (PYHKIMU X yIOBJIETBOPsET (Pa3soBOMY
OT'PaHUIEHUIO

& <d,d>0. (2)

ITocTponm MHOXKECTBO ympasjeMocTd Y (7) 9T0ro o0beKTa B HAYAJIO KOODJUHAT, TO €CTh MHO-
JKECTBO BCEX TOYEK (Da30BOrO HPOCTPAHCTBA, YIOBJIETBOPAIOMNX (Pa3s0BOMYy OrpaHHYeHHIo (2), u3
KOTOPBIX MOXKHO Iepeiitn Ha oTpe3ke Bpemenn [0; 7] B HA4YaIO KOODAMHAT IIPH BCEBO3MOXKHBIX J0-
IYCTUMBIX yTIPaBJICHUSAX. B%/’,ZLGM paccMaTpHUBaTh TaKHe MOMEHTBI BDEMEHH T, I KOTOPBLIX BBIIOJI-

HACTCA HEPABEHCTBO TW S 5

C nomonipio 3aMeHbl & = Y1,4& = wys ypaBHeHue (1) cBegeM K HOpMasbHON cucreme jubde-
PEHIMAJIbHBIX YPABHEHUN ] = wyz, Y2 = —wyi + U, B KOTOPOH BEKTOp ympasienus (o;v) Oymer
IIPUHUMATL 3HAYCHHA U3 OTPE3Ka

V = {(vi;v2) € R?|v; =0, —% <wvy < %} = {(v1;v2) € R?|v; =0, —1; < vy <o}

[Tpumem, o cripaBeyinBoO HepaBeHCTBO dw < 1. B nmpoTuBHOM ciiyuae ha3oBoe orpaHuveHue He
OKa3bIBAET BJIMSHUS HA PEIleHne 33Ja9d U MCKOMOE MHOYKECTBO YIIPABJISIEMOCTH OYIET COBIAIATH
C MHOXKECTBOM YIIPABJISIEMOCTH JIJIst 3a7adn Ge3 orpanumdenus (2). O6o3HaYnM dYepe3 T MOMEHT
BPEMEHU, IIPU KOTOPOM MHOKECTBO YIIPABJISIEMOCTH, IOCTPOeHHOe 6e3 yueTa (pa30BOro OrpaHuIeHNUs,
BIIEPBBIE JIOCTUTAET IPAMYIO Yo = d.

Teopema. B 1m10cKoCTH TI€PEMEHHBIX ¥1,%Y2 MHOXKECTBO Y (7) I Te€X MOMEHTOB BPEMEHH,
JUIS KOTOPBIX BBIOHAIOTCS HEPaBeHCTBa Tiw < Tw < HW OrPAHUAYEHO CHIeYIOMUME JTHHUAMMI:

I+ 1o <l2 Iy I . >
C IEHTPOM B TOUKe | — -+ —C0STw; — SINTW |; OKPY>KHOCTLIO Pagy-
woow w

OKPY2KHOCTBIO PaJInyca

+1 ! —1 l -1l .
calT2¢ IIEHTPOM B TOUKE <2 + 2 1003(7' — 7w + 2L eostw; d 1sm(7' — 7w+ Lsinrw ),
w w w w
dw . 11 + lg
rge p = ———; UpsaAMOil Y2 = d; OKPYXKHOCTBIO paJuyca ——— C IEHTPOM B TOYKE
sinTw w

b L2 . L .
(—w — 2cosTw; —;sm(T — 7w ).

Buarogapraoctu. Pabora Beiosinera B pamkax nporpammbl 'TTHU “Konseprenmus—20257, 3a-
nanwue 1.2.04.4.

DIFFERENTIAL HYBRID MODELS OF ECONOMIC GROWTH
C. Gospodarik (Minsk, Belarus)

In [1, 2], discrete (finite-difference) hybrid models of economic growth are constructed and applied
for long-term forecasting. The idea of hybrid forecasting models goes back to the cyberneticists
Shannon and Neumann, synthesis of ‘“reliable circuits from unreliable elements” and consists in the
aggregation of classical models of economic growth based on production and econometric models.

The aggregated differential models for the discrete hybrid modelling are described in [1] and have
the following form:

(AGDP(t))/dt  (dK(t))/dt
GDP(t) 7 K@)

(@L@)/dt | _(@H()/dt | (dTFP(0)/dt

7w Y ae Y TR 0 W

where at time ¢ magnitude GDP(t) is the gross domestic product, K (t) is the fixed capital, L(t) is
the labor, H(t) is the quality of human capital, and TF P(t) is the total factor productivity.
To calculate the capital is used also a hybrid model:

(dK(t))/dt
Kt

GDP(t—1)
2K (t—1)

GDP(t
+Im)(t)7()—5HYBRID, (2)

Inv(t—1) SK(1)





