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The system (3) is independent of the unknown vector )(tϑ , 
if the equality 0=ΦL  holds. By analogy with (5), represent a 

bilinear term in (3) in the form 001 01
xFGu ijn

j
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some matrices jG0  and ijF0 , njmi ,...,2,1  ,,...,2,1 == , which 
must be determined. It follows immediately from definition of 
the matrix Φ  and (6) that the following relationships hold: 

Φ==Φ ijijjj FFGG 00    , , njmi ,...,2,1    ,,...,2,1 == .  
 
3. SYSTEM 0Σ  DESIGN   
 

The matrix Φ  can be obtained as follows. Introduce the 
matrix 0L  of maximal row rank such that 00 =LL . The 

condition 0=ΦL  implies the equality 0NL=Φ  for some 
matrix N . Replace the matrix Φ  in the first equation in (6) 

with 0NL  that gives HJNLFFNL 0
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Expression (7) can be considered as an algebraic equation for 
the matrices N , 0F , and 0J . A solution to this equation gives 
the linear part of the system (3) described by the equation 
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It the third step of the design, it is necessary to transform 

the obtained linear system into the bilinear one. Obtain the 
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4. SYSTEM *Σ  DESIGN  
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holds for some c. Consider the case cs =  when )()( 0* txtx = ; 
then models (3) and (4) give the equality 
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It is a basis for obtaining equation (2). Since expression (2) 
does not contain the vector *x , let 0* =F  and 0* =iF , 

mi ,...,2,1= . Besides to simplify a process of the system *Σ  
control, let ccIG ×=*  that result in the following model of this 
system: citutx ii ≤≤= 1  ),()( **& . 

Thus to control the system (4), it is necessary to determine 
the first c  components of the vector )(* tu . The rest ones may 
be chosen arbitrary, for example, ,0)(* =tu i  mic ≤≤+1 . 
 
5. CONTROL LOW DESIGN 

 
Consider two cases. If mc ′=  and cs = , then equation (8), 

equalities 0* =F , 0* =iF , mi ,...,2,1= , ccIG ×=*  imply  
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Since mc ′=  and cs = , (9) is solvable for cuuu ,,, 21 K  and 
due to (2) these variables can be represented as follows:  
 

))(,),(),(),(()( *1*0 tututxtygtu cii K= ,  mci ′=≤≤1 ,  (10) 
 

for some functions 1g , 2g ,…, cg . Let )()( * tutu ii = , 
mim ≤≤+′ 1 , for the rest mm ′−  components. In particular, if 
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If mc ′<  and cs = , the right hand side of (8) contains 

redundant components of the vector )(tu . In this case one can 
obtain only some combinations of the vector )(tu  components 
of the form ),(),(())(( 0 txtygtu ii =ψ ))(,),( *1* tutu cK , 

ci ≤≤1 , for some functions 1ψ , 2ψ ,…, cψ . In particular, 
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mi ,...,2,1= , one obtains 
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where the matrix LG−

*  is left inverse to *G . 
 
6. CONCLUSION 
 

In the framework of the fault accommodation problem in 
the systems described by model (1), the method of finding the 
control guaranteeing full decoupling with respect to faults 
effects is suggested. The feature of the method is that it uses 
linear algebraic tools only. This allows using simple 
mathematical packages to perform necessary calculations.  
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