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1. Introduction 

In this paper for systems with the variable phase 
space measurability [1, 2] and with external 
disturbances we propose the algorithm for 
synthesis optimal in a sense of minimax of the 
regulators. The algorithm essentially using  
Pontriagin maximum principle.  

2. The mathematical model of the linear 
control systems with the variable phase space 
measurability

On the segment 10 ,TT  with the splitting 

Njj ,1, , where jjj tttt ,: 1 ,
1,...,2,1 Nj , NNN tttt ,: 1 ,

11100 ... TtttTt NN , [1] let we 
consider the control system with the mathematic 
model
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where tx j  – jn - is the measuring vector of 

the phase condition of the system (1), tu j  – 

jm - is a measuring  vector of control, tf j  – 

jq  - is a measuring  vector of the external 

disturbances. jjjjj DCtGtBtA ,,,,  – are the 
known matrixes with the sizes jj nn , jj mn ,

jj qn , 1jj nn , jj rn , according,   jv  – jr
- are the measuring vectors of the control 
parameters in relations (2), jt , Nj ,1 .
The conditions (2) – are the ones of the 
structures strapping, which set the variable of 
the phase space measurability of the system (1) 
when jtt , Nj ,1 . In relations (2) we’ll 
suppose when 1j ,  that 11 EC  –  single 
matrix of the size 11 nn , 1D  – zero matrix , and 

1
00

0 xtx  – the initial condition of the 
system (1) when 0tt .

Let the initial conditions 1
0x , the vectors of the 

external agitation tf j , the vectors of the 
parameters of control jv  in the structures’ 
strapping belong to area 
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jjj QttQQ 210 ,,,  – are positive defined 

matrixes respective sizes, Nj ,1 ,  – some a 
positive constant, symbol T  designates the 
transportation. 
For the system (1) with conditions (2) let we 
consider the quality functional 
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with the structural choice of the control rule 

,, j
j

j
j ttxtPtu Nj ,1

   (5) 
In relations (4) j

il  - are the set jn -measuring 

stable vectors, jni ,1 , Nj ,1 .
Using (5), system (1) we write down as follows: 

tftGtxtPtBtA
dt

tdx j
j

j
jjj

j

.  (6) 
Let stX j ,  - are the matrix decisions of the 
following tasks: 

dt
stdX j ,

stXtPtBtA jjjj ,

jj EssX ,            (7) 

where jE - are the single matrixes with the size 

jj nn , ts , jj ts , , Nj ,1 .

Let we enter the designation: 

...,,, 2111 jjjjjjjk ttXCttXssW
stXCttX kkkkkk ,,... 111  (8) 

kkjkjk DttWtV 1,

,1,, jkts jk Nj ,1   (9) 

The decision of the system (6) with jt ,
which satisfies the initial requirements  

1
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1 xtx , can be shown as follows: 
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3. Synthesis of the optimal regulator for 
systems of control with the variable phase 
space measurability 

Theorem The matrixes tPo
j , jt , Nj ,1 ,

that minimize the functional (4) on the 
trajectories of system (6) in case of the 
conditions (2), determine with the formulas  

tPo
j  = ttB j

T
j   (11) 

where tj  - is the Koshi’s task solution for 
the matrix equation Rikkati 
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The optimal value of functional (4) designates 
with the following formula: 
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where tR j  - is the decision of the Koshi’s 
task for the linear matrix system  with the 
variable structure 

tRtPtBtA
dt

tdR
jjjj

j
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Proof For any jn  measuring vector j
il  when 

jt  realizes the following equality 
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Using (17), it is easy to receive the matrix 
equation (15) with the conditions of the phase 
space variable measurability (16) for all Nj ,1
for the determination of tR j  when jt .
The functional (4) taking into account (17) we’ll 
show as follows: 
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where tR j  - are the matrix decisions of the 
task (15), (16). 
Let we solve the task of the functional (18) 
minimum finding in case of conditions (15), (16). 
Let we shown the function of Gamilton-
Pontriagin
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where the matrix functions tj  are the 
decisions of the system (11) in case of 
conditions (12). 
Following the principle of maximum from the 
equation

0,,...,,,...,,,..., 111 tPPRRHgrad NNNPj
,

Nj ,1 , we find that the optimum decisions of 
the matrixes tPtPtP o

N
oo ,...,, 21  in fact 

determine with the formulas (10). The theorem 
is proved. 
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