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The method of a priori inequalities in negative norms is one of the approaches
that has been actively used to investigate various issues in mathematical
modeling and optimal control, including correctness of the initial-boundary
value problem formulation, existence of optimal control, various controllability
issues, convergence of computational methods, etc.

Using this approach, S.I. Lyashko and his colleagues obtained various
results regarding optimization problems for different models described by
partial differential equations with partial derivatives [1]. In particular, variety
of results were obtained for the systems that are described by pseudo-parabolic
differential equation.

Let us assume that the evolution of the system is described by the equation
Lu = f, with a linear integro-differential operator given by

Lu=— Z_:l(az‘j (x) uﬂ?j)ibit + a(z)ur — Z_:l(bij (z) UIJ)E + b(x)u.

Here, the unknown function u describes the system state in the domain Q =
2x(0,T), where Q C R is a bounded spatial domain with a smooth boundary
0f). The function u satisfies homogeneous Dirichlet-type initial and boundary
conditions
ult=0 = 0, u|zca0o =0. (1)
Let us assume that {ai;}}'—;, {bi;}i,—1 € CY(Q), a,b € C(Q). In [1]
author additionally uses the following assumptions:

aij(2) = a (@), alx) > 0, (2)
>0

bij(z) = bji(x), b(x) > (3)

there exists a > 0, such that functions a;;(x) satisfy inequality

> ag(@)&é = ay & (4)
ij=1

i=1
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for all &; € R, i =1, n, and finally

n

D bij(@)€g > 0 (5)

ij=1

for all z € Q.
Based on (2)—(5) author proves a priory inequalities of the form

G2 llullw,,, < ILully- < Cillullg,, ©)
Colloll, . < 10l <Callolly, . -
Here Wggr, Hpr denote the completions of the space of smooth functions
C°, satisfying (1), with respect to the norms

1

2

el = ( /Q uf+zu§,,tdcz> ,
=1

1
2

lull g, = (/Q u® + Zﬁﬁ@) ;
i=1

and Wgp, Hgp are the corresponding negative spaces with respect to Lo(Q).

In our work, we prove the same inequalities (6) basing only on assumptions
(2) and (4), without requiring the fulfillment of conditions (3), (5). Thus,
the theorems regarding the correctness of the initial-boundary value problem
formulation and the existence of optimal control from [1] remain valid under
weaker assumptions.
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ITPO AIIPIOPHI HEPIBHOCTI AJIg1 CUCTEM, II10
OIINCYROTBHCH IICEBOITAPABOJITYHNMNA
JANO®EPEHIIAJIBHNIMUN PIBHAHHIMN

V pobomi dosodamubes anpiopHi HEPIEHOCME 68 HE2GMUBHUL HOPMAL OAf CUCTEM,
WO ONUCYIOMDBCA NCEBIONAPALONHHUMY OUPEPEHUIAALHUMY DIBHAHHAMY. Ba-
3YI0ONUCH HO 006€0eHUT HEPIBHOCTNAT MONCHA CMEEPIHCYSAMU NPABUALHICTIIL
meopem NPo KOPEKMHICTD NOCTMAHOSKY NO“AMK060-Kpatiosol 3adaywi, iCHYEGH-
HA ONMUMGADHOZ0 KEPYSAHHA, 361#CHOCTE 06YUCAIOBAALHUT MEMOJLE, MOWO.
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