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Unlike in [1|, we place in Eqgs.(1) not only the potential V' under the gradient sign, but the
quotient V/T', because T is now not constant. We verify that the system (1) obeys the first and the
second laws of thermodynamics (the requirement of thermodynamic consistency).

The mean velocity of the Brownian particle is

v= gt/xf(x,t)dx:/:vg{dzvz —/xg‘j;d:r: —[xj(x,t)rooo—l—/j(x,t)dx.

We impose the conditions j (£o0) = 0 and f (£oo) = 0. Thus we have a mixed Dirichlet-Neumann

condition. So 5 5
. Vv
U_/de__/D[ai—i_f@x(T)]'

If D,0V/0x and T are constant, we get Einstein’s formula

DoV D
vV=———— = —
T 0ox T
Then we consider the state of stationary diffusion in one and three dimensions. We show that even
in the stationary case it is not Gibbsian.
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MULTI-TERM FRACTIONAL INTEGRO-DIFFERENTIAL EQUATIONS
IN POWER GROWTH FUNCTION SPACES
Vu Kim Tuan (Carrollton, USA)

Definition 1. By BSA,(R,), p > 0, we denote the set of locally integrable functions f on Ry
such that

1 T )
S /0 FOP dt < . (1)

Theorem 1. A function F(s) is the Laplace transform of f € BSA,(Ry) if and only if F(s) is
holomorphic in the right-half plane Res > 0, and

sup ( < >,, /Oo |F(z + iy)|)? dy < o. (2)

x>0 X + 1 —00

Theorem 2. Letk >0, fo € R, g,h € LY(Ry), be given, and |g||1 < k. Then the multi-term
Riemann—Liouville fractional integro-differential equation

Dgs f(8) + ) a; Dol f(t) + k(1) + /O gt =) f(r)dr = h(t), L7*f(0+)=fo,  (3)
j=1

1
5<040§1, O<a, <..<a <ap,

where k, a1, as, ...,a, € Ry, g, h € LY(R) are given, and f is the unknown, and Dg, is the Riemann-
Liouwville fractional derivative

dn _ 7_)nfocfl

t
DEf0) = 30, 1 d0 = [ U

p—— flrydr, a<n, (4)

has a unique solution f from BSAsn,—1(Ry).
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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)





