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It is required to find the minimum of the functional 
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under constraints 
( ) [ ]10 ,, ttTtRUtu r =∈⊂∈ ,                                                   (2) 

( ) ( ) 00,,,, xtxTtuxtfx =∈=& .                                                  (3) 

Here, ( )xϕ  is a twice continuously differentiable scalar function, ( )vubastG ,,,,,  is 
given scalar function continuous in the aggregate of variables together with partial derivatives 
with respect to ( )vuba ,,,  to the second order inclusively, ( )uxtf ,,  is a given n -
dimensional vector-function continuous in the aggregate of variables together with partial 
derivatives with respect to ( )ux,  to the second order inclusively, 010 ,, xtt  are given, U  is a 
given non-empty, bounded and convex set, ( )tuu =  is r -dimensional piecewise-continuous 
(with finite number first order continuity points) control vector-function (admissible control). 

Assuming ( ) ( )( )txtu ,  a fixed admissible process, we introduce the denotation 
                              ( ) ( )uxtfuxtH ,,,,, ψψ ′= , 
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where ( )tψψ =  is a solution of the conjugated system 
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In the paper, a formula for the increment of the quality test is a constructed and various 

linearized and quadratic first and second order optimality conditions are obtained. 
Cite some of the them. 
Theorem 1. For optimality of the admissible control ( )tu  in problem (1)-(3), the 

inequality 
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should be fulfilled for all Uv∈  and [ )10 ,tt∈θ . 
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Relation (4) is a first order linearized necessary optimality condition and is an analogy of 
the linearized maximum condition [1, 2]. 

Definition. We call the admissible control ( )tu  a quasi-singular control if for all 
[ )10 ,tt∈θ  and Uu∈  
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Theorem 2. For optimality of the quasi-singular control ( )tu , the inequality 
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should be fulfilled for all Uv∈  and [ )10 ,tt∈θ . 
Further, we get more general necessary optimality conditions of quasi-singular controls 

that is the generalization of appropriate results from [3] for the case of problem (1)-(3). 
In deriving necessary optimality conditions we used the method suggested in [4, 5]. 
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