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Use of object-oriented paradigm for implementing the algorithm of solving nonlinear 

multigrocery problems of optimal partitioning of sets in case of convex or concave nonli-

near component of target functional with optimal placing of the centers at restrictions in 

the form of equalities and inequalities and their particular cases is considered. 
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) [2]. 

      -
        

  ,     -
   . 

  .    
 -    C#  -

  Microsoft Visual Studio.  . 1  2   -
 ,     -
. 

 
. 1.   (  1) 

     : 
 1.   . 

      MultiproductTask,  -
     : 
 int DimensionsCount { get; set; } –  n  En; 
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 Tuple<double, double>[] AreaBounds { get; set; } –   Ω  

  ; 

 int[] GridSizes { get; set; } –   ,  -
  Ω,    ; 
 int ProductsCount { get; set; } –   M; 

 Func<Vector, Vector, double>[] TransportationCosts { get; set; } –  

 ( , ), 1,...,j
c x j M  ; 

 
. 2.   (  2) 

 Func<Vector, double>[] Densities { get; set; } –   

( ), 1,...,j
x j M  ; 

 bool ShouldPlaceCenters { get; set; } – ,    
 ; 

 int CentersCount { get; set; } –   N; 

 Vector[] Centers { get; set; } –    
(1) ( )( ,..., ) , 1,...,n

i i i
i n     ; 

 bool IsLinear { get; set; } – ,    ; 
 double[,] LinearProductionCosts { get; set; } –  
, 1,..., , 1,...,j

i
a i N j M   (    ); 

 Func<Double, Double>[,] ProductionCosts { get; set; } –   

( ), 1,..., , 1,...,j j

i i
Y i N j M   ; 
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 Func<Double, Double>[,] ProductionCostFirstDerivatives { get; set; } – -
   ( ), 1,..., , 1,...,j j

i i
Y i N j M   ; 

 Func<Double, Double>[,] ProductionCostSecondDerivatives { get; set; } – 

    ( ), 1,..., , 1,...,j j

i i
Y i N j M   ; 

 Constraint[] Constraints { get; set; } –  . 

 2.   . 
   MultiproductTask     

Solve  MultiproductTaskSolver.      -
   RAlgorithmTask,     

 r- : 
 Vector InitialVector { get; set; } –    -
 

i
 ,   

i
    j

i
Y ; 

 Func<Vector, double> Function { get; set; } –  ; 

 Func<Vector, Vector> Subgradient { get; set; } –   

;  

 double StepMultiplier { get; set; } –    -
; 

 double Precision { get; set; } – ,   ; 
 bool IsMaximizationTask { get; set; } –    

   . 
   RAlgorithmTask     

Solve  RAlgorithmSolver. 
 3.  r- . 

  ,    r-  [2], -
    .    -

   RAlgorithmSolver.IterationData,   -
  r- : 

 int IterationNumber { get; set; } –  ; 

 Vector Vector { get; set; } –  . 

    callback- ,   -
 Solve  RAlgorithmSolver,       -

 MultiproductTaskSolverIterationData,     -
 : 

 int IterationNumber { get; set; } –  ; 

 Vector Variables { get; set; } –   ; 
 Lazy<double[]> ConstraintVariables { get; set; } –   

 
i

 ; 

 Lazy<Vector[]> Centers { get; set; } –  ; 

 Lazy<double[,]> ProductionSizeVariables { get; set; } –  -
 j

i
Y ; 

 Lazy<Vector> Subgradient { get; set; } –  ; 
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 Lazy<double> TargetFunctionValue { get; set; } –   

 ; 

 Lazy<double> DualFunctionValue { get; set; } –   
 ; 

 Lazy<double[,]> ProductionSizesByProductsAndCenters { get; set; } – -

  
1

( ) ( ) , 1,..., , 1,...,
M

j j

i

j

x x dx i N j M 


  ; 

 Lazy<double[,]> TransportationCostsByProductsAndCenters { get; set; } – 

  
1

( ) ( , ) ( ) , 1,..., , 1,...,
M

j j j

i i

j

x c x x dx i N j M  


  ; 

 Lazy<List<PartitionItem>> Partition { get; set; } – . 

    callback- ,   
 Solve  MultiproductTaskSolver,      

       
 . 

      -
      . 

     : 
 FormInput – ,      ,  

      ; 
 FormOutput – ,     -
; 
 PartitionControl – ,      

   . 
 .       
 . 

  1. 
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3 36b  , 
6 5b  , 

8 15b  . 
2( ) ( )j j j

i i i
Y Y  , 1,  9i  . 

 : 
   : 669,7, 
   : 671,4. 

 

   
 

. 3.    1-  ( ), 2-  ( )  3-  ( ) 
,     1 

,   [1],    1   -
,   Visual Fortran: 

   : 676,4, 
   : 673,4. 

 

   
 

. 4.    1-  ( ), 2-  ( )  3-  ( ) 
,   [1]    1 

  2.    ,    1,  -
 ( , ) 1,  1,  3j

x y j   . 

 : 
   : 4682,9, 
   : 4680,5. 
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. 5.    1-  ( ), 2-  ( )  3-  ( ) 
,     2 

,   [1],    2   -
,   Visual Fortran: 

   : 4637,8, 
   : 4676,7. 

 

     
 

. 6.    1-  ( ), 2-  ( )  3-  ( ) 
,   [1]    2 

    ,   [1], 
      -
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