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Abstract. In this paper we are continue to study the problems of minimax estimation linear functional under 
solutions systems of equations with partial derivations. New systems and new observe operators are considerate. 
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Introduction 

In this paper we consider the problem of 
minimizing a priori error of estimation of the 
state of systems described by linear parabolic 
equations. The solution of this problem we are 
using for the optimal constrain the parameters of 
the observer.  

Mathematical model of the problem 

Let nR  be an open bounded set (domain) 
with sufficiently regular boundary S . Consider 
the sets ),( 10 ttQ , )( 1,0 ttS , where 

),( 10 tt is an open interval in 1R . Let functions 
mjmixtaij ,1,,1),,(  be defined on  Q  such 

that ),(),( QLxtaij
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where 0  for all 1Ri  almost everywhere 
in Q .
Consider the Sobolev space )(1

2W - of 
generalized functions. Denote by H  the closure 
of the space. Define a continuous bilinear form 
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Under above assumptions, in the space  
),,( 102 HttL  the equation 

1)( ftA
t

)(),( 00 xfxt , ),(0 xtf   (1) 
for arbitrary )(21 QLf , )(20 Lf , )(2Lf
has a unique solution )(2 QL . The equation 
(1) describes the behavior of some dynamical 
system. 

We observe a vector )(2Ly  where
)()()( 21 xftmCy ,                            (2) 

)(,)(),()( 2LdxmmC

)(),(),(),( 22 LmLxm .
The function ),(xm  are controlled, they are 
supposed to be known for arbitrary )(22 Lf ,
and they describe the way we observe the 
dynamical system. 
We consider a problem of how to estimate the 
state of the dynamical system (1) and then to 
minimize the estimation error by suitable choice 
of the control function ),(xm .
To solve the problem we need some additional 
(a priory) information about perturbations 
affecting the observer and the system under 
investigation.  
Suppose, that the perturbations 0f , 0f , 1f , 2f
belong to an ellipsoid in the space 

)()()()( 2222 LQLLL ,
that is   
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where )(0 xq , )(0 xq , ),(1 xtq  and )(2 xq  are 
given additional functions on the sets , and
the interval ),( 10 tt , respectively. 
Then we can solve the problem of minimax 
estimation of a continuous linear functional  

dxxtxgdxdtxtxtgl
Q

),()(),(),()( 11

defined on the states of dynamical system  (1) 
with observations (2), and thereafter we can 
determine the estimation error (see [1]). 
Consider solutions ),( xtz  and ),( xtp  of the 
following set of equations
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Using the solutions (4), the minimax estimation 
error for a continuous linear functional 

dxxtpxg

dxdtxtxtgl
Q
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defined on the states of dynamical system, can 
be represent as a functional  

dxxtpxg

dxdtxtpxtg
Q
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Introduce a functional
)()( 2 mmI  (7) 

defined on the set 
}),(,1:),({ 2xmxmVm  and consider 

the problem of minimizing the functional. 

Main results 

Now we are interested to know when the 
problem has solutions and what necessary 
conditions are satisfied by the solutions. 
Theorem 1. The set ))(inf(arg mI  is nonempty. 
If ))(inf(arg mIm , then for an arbitrary 

mVm

0)),()()()()(,( 1
2
2

*
1 dxxtpmCxqmmCxtp (8)

Proof. To prove the existence of solutions of the 
problem, we show that for the functional (7) 
some minimizing sequence converges. The 
embedding 2LH  is compact, and the 
observation operator is bounded in the metric of 
the corresponding space. Hence, the weak 
convergence of a minimizing sequence in mV
implies the strong convergence of corresponding 
solutions of the system (4) in the space H .
To obtain the necessary conditions (8), calculate  
in explicit form the Gateaux derivative of the 
functional (7).

Examples

Using the Theorem 1, we can solve some 
practical problem. For example, suppose that the 
control function ),(xm  belong to the set mV
and we can to observe state of the dynamic 
system (1) in the moment 1tt .
Then (8) can be rewritten as   

2
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Assuming that 0),( 1 xtp  on  we obtain 
1)(tm .
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