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Abstract— An optimal control problem described by difference 
analogy of Volterra integro-differential equation is studied. 
Necessary optimality conditions are obtained. 
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I. INTRODUCTION 
In this paper, the case of presence of functional 

constraints of inequality type on the right side of the 
trajectory is studied for control problems described by a 
system of difference equations  of  Volterra  type. Necessary 
optimality conditions of first order  are obtained. 

II. STATEMENT OF PROBLEM 
Consider a problem on minimum of the functional 
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Here ( ) pixi ,0, =ϕ  are  the  given  continuously 

differentiable functions,  ( ) ( ) ( ) ( )( )′= txtxtxtx n,...,, 21  is 

a state vector, 010 ,, xtt  are given, moreover 01 tt −  is an 

integer,  ( )uxtf ,,,τ  is a giver −n dimensional vector 
function  continuous by totality in variables together with 
partial derivatives with respect to  x . 

The control function ( )tu  is called an admissible 

control if its appropriate solution ( )tx  of system (4)  
satisfies constraints (2). 

III. SOLVING THE PROBLEM 

Assume that  )(tu°  is a fixed admissible control and 
along it the set 
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is convex. 
Introduce the  denotation 
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Here ( )to
iψ  is a solution of the conjugated system 
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Let us define as follows: 
( ) ( )( ){ }pituSiuI i ,1,0: ==°=° , 

( ) { } ( )uIuJ ∪= 0 . 
Thus, )( °uI  is a set of active constraints at the «point 

)(tu° ». 
Theorem 1. If along the process ))(),(( txtu °°  the set 

(5) is convex, then for optimality of the admissible control 
)(tu°  in problem (1)-(4) it is necessary that the inequality 
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be fulfilled for all ( ) TtUtv ∈∈ , . 
Theorem 2. Let the set U  be convex, the vector-

function ( )uxtf ,,,τ  be continuous in totality of variables 

with respect to ( )ux,  to second order inclusively. Then for 
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optimality of the admissible control ( )tu  it is necessary that 
the inequality         
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be fulfilled for all ( ) ., TtUtv ∈∈  

IV. CONCLUSION 
An optimal control problem described by a system of 

Volterra type difference equations with moving right and of 
the trajectory is considered. Necessary optimality condition 
is proved. 
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