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Here, lRZ ⊂  is a compact set of l -dimensional vectors z , ( )uxtf ,,  ( )( )vytg ,,  is a 
given n  ( )m  - dimensional vector-function continuous in [ ] rn RRtt ××10 ,  [ ]( )vm RRtt ××21 ,  
together with partial derivatives with respect to x  ( )y , ( )xG  is a continuously differentiable 

m -dimensional vector-function given in nR , ( )zy,ϕ  is a given scalar function continuous in 
ZRm ×  together with partial derivatives with respect to y , ( )tu  ( )( )tv  is r  ( )q -dimensional 

piecewise – continuous vector of control actions with values from the given non-smooth and 
bounded set U  ( )V , ( )ykΦ , pk ,1=  are the given continuously differentiable in mR  scalar 

functions, moreover, the Jacobian 
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The set W  is said to be a set of admissible controls. 
Let by the definition 
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The admissible control ( ) ( )( )tvtu 00 ,  is said to be an optimal control if 
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Assuming ( ) ( )( )tvtu 00 ,  an optimal control, we define the “perturbed” control by the 
formula 
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Here, [ ) lεθθ +=∈ 10 , tt  is a continuity point from the right of the function ( )tu0 , 

ss lεθθθθ +<<<= ...21 , 0>ε , 0>l , 11 −− += kkk lεθθ , 0≥kl , Uuk ∈ , sk ,1= . s  is 
an arbitrary natural number. 

As it is seen, the control function ( )tuε  depends on the choice of time θ , { }kl , { }ku . 
Assume 
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Using (5), (6), (7), it is proved that the vector-functions ( )tuh ki ;,θ , 2,1=i  are the 
solutions of the following equations in variations 
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The collection θ , { }kl , { }ku  is said to be admissible with respect to ( )tu0 , if the 

relations 
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are fulfilled for it. 
Now, determine the “perturbed” control by the formula 
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Here, θ  is an arbitrary continuity point from the right of the control function ( )tv0 , 
ρμθμρθθθθ +=+<<<= ss...21 , 0>μ , 0>ρ , 11 −− += kkk μρθθ , 0≥kρ , Vvk ∈ , 

sk ,1= , s  is an arbitrary natural number. 
Let by the definition 
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We can prove that ( ) 0;,1 =tvq kθ , [ ]10 , ttt ∈ , and ( )tvq k ;,2 θ  is a solution of the 
equation in variations 

             ( ) ( ) ( )( ) ( ) θθθ ≥= ttvqtvtytgtvq kyk ,;,,,;, 2
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with initial condition 
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The collection θ , { }kρ , { }kv  is said to be admissible with respect the control function 

( )tv0  if the relation 
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is fulfilled for it. 
The following statement is true. 
Theorem. In order the control ( ) ( )( )tvtu 00 ,  be optimal in problem (1)-(5) it is 

necessary that the following relations be fulfilled. 
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for all admissible with respect to ( )tv0  collections θ , { }kρ , { }kv . 
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