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THE APPROACH TO SOLVING THE PROBLEM OF AGROHOLDING LOGISTICS OPTIMIZING 
The paper presents a brief analysis of the use of information technology in the agricultural area. The possibility of improvement of management of logistics implementation process of large agricultural holdings through the use of an effective method of optimal solutions constructing for generalizations of the assignment problem is shown. A new class of discrete optimization problems is presented. The attention is drawn to the intensive development of logistics in foreign countries on the basis of use of modern computer technologies.
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Statement of the problem. The only sector of Ukraine’s economy, which showed growth in the midst of financial crisis, was agriculture. Over the past five years the investment attractiveness of the Ukrainian agrarian sector has increased many times. A stronghold of growth and a key focus for Western investors are large agricultural holdings in Ukraine, which profitability is two times higher than that of similar structures in Western Europe, and seven times less than in the USA.

If in the early 2000s, the focus of investment banks and hedge funds were such sectors as telecommunications, construction, metallurgy, precious metals market, now the agricultural sector comes more confident to the fore. Only in the USA in the period 2007-2011 there was invested $1.3 billion in agricultural lands. The main reason of such “sympathy” is dynamic growth of food prices and demand for bioethanol.
According to the Food and agriculture organization of the UN (FAO), by 2050 the world population will rise to 9.1 billion people (compared with the current population of 7 billion), thus population growth is estimated at 30 % in the next 37 years. Recent estimates from FAO indicate that for satisfaction of population with needs in food, the agricultural output will increase by 70 % over the same period.

At the same time, the growth of agricultural production is projected to be, on the contrary, slow down and will be in the next decade, about 2 % per year. Taking into account that our country accounts for 75 % of European and 25 % of the world’s black soil, Ukrainian agricultural holdings priori gain a competitive advantage.
For preservation of competitiveness of Ukrainian agro-holdings their management system (structural capital) and labour resources will play a key role. One of the methods of strengthening and complications to simulate the structural capital and greater efficiency can make the transition from functional to the procedural organizational culture. Control system of agricultural holdings on the basis of the functional model uses a division of labour and industrial specialization, and on the basis of a process-role model – the allocation of business processes. Advantages of this model include: the ability of flexible reaction to changes in external conditions, continuous improvement, the emphasis on teamwork and speed of the transformation of business processes. So, new technologies introduced by one enterprise can be borrowed through a coordinating structure. The process approach at the level of the holding also allows you to more fully realize the benefits of inter-farm specialization and reduce risks.
The analysis of basic researches and publications that discuss the problem. Most experts in the field of strategy recognize that intellectual capital is more valuable than material. In contrast to the material resources, which may lose its value in use, knowledge increases, if it is used, and impairs if it is not used [1]. Due to the ability to create knowledge the companies have the opportunity to achieve a sustainable competitive advantage. So for agroholdings it is necessary to develop strategic competencies of their employees. People are the key actors in business: all the products, assets and relations are the results of human activity, duration and quality of which also depend on it.
Today, the domestic agro-holdings – one of the most effective forms of agribusiness, providing the highest increase of agricultural production in Ukraine. Data holding structures, investing in agriculture, tend to form a complete cycle “manufacture – processing – sale”, to introduce modern technology to update Park of agricultural equipment and ensure the active presence on the markets. Ukrainian agricultural holdings demonstrate high profitability by reducing the cost of agricultural products. But the factors, on which this strategy is based, are not sustainable. To obtain a high rent for a longer period of time Ukrainian agricultural holdings must focus on the efficient use of both material and intangible resources (human and structural capital).
Market conditions for agricultural production are constantly changing and it is clear that, for successful and profitable operation, except for the use of modern equipment, introduction of advanced scientific developments and innovative technologies. The quality of functioning of modern production is largely determined by the decisions made at the stages of calendar planning and operational management. Along with the improvement of the quality of planning decisions all requirements to a reduction in terms of their production, improvement of operability and flexibility of control become tougher. Many practical situations lead to the need to study multistage serving systems, i.e. systems in which the maintenance requirements of each consists of several successive stages, each of which is a requirement served by those or other device or set of devices. So, seed grain includes several steps, each of which runs some MTA (loading seeds, loading of mineral fertilizers, transport and fertilizers directly seeding).
In the most General formulation scheduling problems consist in the following. Using a set of resources there should be done some fixed job system. The goal is to give the properties of tasks and resources, and imposed restrictions to find an efficient algorithm to streamline tasks, optimizing or tending to optimize the desired measure of efficiency. As the main measure of effectiveness, as a rule, the length of the schedule and average tasks residence time in the system are considered. Models of these tasks are deterministic that is all of the information on which decisions are made on streamlining, known in advance. Tasks and all data about them are assumed to be known at the initial time t=0.
Model of the ordering process is represented as a set of models describing the resources, the system of tasks, precedence constraints and measures evaluation schedules.
In most models, technical resources consist of a set of processors N*={n1,...nµ}. Depending on the particulars of the problem, they are either identical, or identical only functionality, but at a different speed or different in capabilities and performance [2]. 
Restrictions for scheduling in General can be:

1. Scheduling tasks without interrupting the work once started, cannot be interrupted, i.e. execution of work always comes to the end. 

2. Scheduling of interrupts is allowed to interrupt the work performed by the ITA; we believe the overall time required to perform the work remains the same and when interrupts are disabled, there is no loss of service time. 

3. Scheduling with the help of the list – it is assumed that initially prepared an ordered list of works (the list of priorities). The sequence, in which work is assigned to the ITA, is made by repeated viewing of the list. In particular, if there is a vacant MTA, the list becomes viewable first and visible until then, until there is first the backlog in, which is ready to run. The work is ready for execution on the MTA, if all predecessors i completed and available quantities of resources N enough to ensure its completion in the allowed time. This work is assigned to run on free MTA. We assume that each view is instant. In addition, if two or more of the ITA are free, we assume that initially the work is assigned on the N1 then the N2 then on N3 and so on. The interrupts are not considered formally, the schedule can be defined as a mapping which, in general, maps each work consistently from one or more non-overlapping time intervals lying in the [0, ∞] with the fulfillment of the following requirements:

a) One of the ITA is assigned on each interval;

b) The sum of the lengths of the intervals is equal to the time of execution of work, taking into account the varying speed of their implementation; 

c) No two interval relating to various activities that are assigned to the same unit, do not overlap;

d) Restrictions on the execution of works and use of additional kinds of resources are taken into account;

e) On the segment [0, max {fi}] does not exist intervals at which none of the ITA would not be endowed with any work (i.e. in the schedule it is not allowed to have MTA free, if incomplete work is left). In the schedules without interruption for each work belongs one interval is exactly assigned, and when scheduling with the help of the list, there is the requirement that no one MTA could be free if you are ready to perform work that may be assigned. Mainly there are four main indicators of effectiveness [3]: the length of the schedule, or the maximum time of completion of  Δt(Φ)=max{fi(Φ)} with 1≤  i ≤ n, the weighted average time for completion or for passing Δt(Φ)= [image: image2.png]


∑sifi(Φ) for I =1,n.

The main problem lies in finding effective algorithms to find among all the schedules for which these values reach minimum (maximum). Special attention should be paid to one of the methods of approximate solution of problems of the scheduling theory, the essence of which consists in the following. First the problem of finding a feasible schedule for technological means, as the main and reserve is being solved. The result of the decision of this problem is intervals of directed time, in which some work is performed without crop loss. These intervals are the basis for the subsequent exact distribution of the ITA on the projects in terms of their compliance seasonal conditions and resource saving. Solution of the task is completed by the construction of seasonal schedule, compliance with the selected economic criteria, which take into account the main and backup technical-technological means.

Decomposition of the original problem into two simpler ones is laid in the basis of the method for organizing parallel production processes of plant functioning in different weather conditions. The first task is solved on the basis of accounting for climate, weather and agro biological features of the processes in terms of use of technical means – developing a feasible schedule. Valid schedule of parallel production processes are tailored to the respective needs of each work to the conditions of its carrying out. Valid schedules form the shape, which should be detailed by content of the resource, institutional and economic capabilities of production. In this regard, they have an independent meaning in any diversity of technical equipment and availability of other resources.
The purpose of research – compilation, development and improvement of the models of series-parallel ordering and assignment of work, development of computational schemes for solving the class of problems of optimal assignment and parallel execution of works, including the tasks of efficient organization of logistics processes.
Studies. Let us consider a system of m non-identical parallel machines, designed for execution of  n  one-phase of work, n>m.  Let [βij ] (n x m)  denotes the matrix that is βij the time of the job j on the machine i,  i=l,m, j=l,n . Determine execution of schedule of n works on m machines, as a sequence of  [image: image4.png]


), in which the permutation πi sets the order of the works assigned to the machine i. Let in the schedule P work j, executed by the machine i, is completed at the moment of time fij (P). For the schedule [image: image6.png]


 let’s find the total execution time for  n works on m parallel machines, is [image: image8.png]mwft(P) = XL, XL, fi; (P).



 You want to build a schedule P * with a minimum total time of completion of the works. In [4] it is shown that the desired schedule P* is the result of the implementation of procedures for determining the minimal value in the transport network of N, which is constructed for the matrix
[image: image9.png]



with m rows and n columns, where [rβij] denotes the matrix formed from [βij] (m×n) by multiplying each element on г. Let’s consider how  an  applying the algorithm to solve the task of building all of the schedules with a minimum total time of completion of the works executed on non-identical machines, you can build in polynomial time all schedules P* with a minimum total time of completion of the works. We define the matrix
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and denote its elements [image: image12.png]
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.

Let the matrix B is the input of the algorithm for solving the task, and permutation [image: image16.png]" = (Ba* 2y, B 20, B’y )



 is one of her best decisions. Then the value of   [image: image18.png]Bre(1) = Bpg,P =n



,   in build task of schedule P* contributes to [image: image19.png]mwft(11")



 on condition that the work p is the last on the respective machine. Value  [image: image21.png]Breao =



 is an addendum [image: image22.png]mwft(11")



 in the sentence that the work of the r is completed the penultimate on the respective machine, and so on. Thus, the solution π* corresponds with the decision of P*, and algorithm for solving the problem correctly finds all solutions to the problem of minimizing the total time of execution of works.
In the general case a feasible schedule P=(π1,π2,...πi,...πm ) of task, where the bloc πi provides a sequence of elements of the i-th row of the matrix [βij ](m ×n), we construct an acceptable solution π tasks using the following procedure:

1. Task input:   [βij ](m× n)- matrix, in which the item βij is equal to working time j on the machine i; π is an  acceptable solution of the problem represented by a permutation of n rows of the matrix 
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2. While k < n, to determine the index I of block πi item that belongs to βij corresponding to the item  [image: image34.png]B
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;  index i is using ratios
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 otherwise ; k=k+l.
3. To organize the items in each set obtained in step 2, in descending order of the values of the coefficients r linking settings [image: image48.png]


  and  [image: image50.png]


; the result will be all m blocks acceptable solution       [image: image52.png]


 tasks. It should be noted that, in decision  
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 empty blocks are allowable.

Turn for example, which shows the connection between a problem of construction of schedules in a staged task of finding optimal solutions.

Let      [image: image55.png]


. Schedule N is a sequence of   [image: image57.png](g, )



, contains two changes: permutation π1 sets the order of performing the tasks assigned to the first car, and π2 specifies what works and in what order are executed on the second machine. To apply, an algorithm for finding all of optimal schedules P* challenges in the form of [image: image59.png](8],



matrix
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Let’s consider feasible solution: 
 [image: image62.png]= (831, B3s B3z, Bles B2e), BY1 =4, B2, =6, B3, 25 = 8.





The solution π corresponds to the schedule P=(π1,π2 ) where π1=(β11 ) , and π2 determined permutation [image: image64.png](B2s, B2a, B2z, B23)-



   Thus for the schedule P, shown on figer, the sum of the moments of completion of work, the duration of which are determined from the matrix    [image: image66.png](8],
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	[image: image69.png]



	β25=2
	β 24=1

	β 22=3

	β 23=5



Fig. Schedule P
The arguments are the justification of the correct application of the schemes of minimization of the functions F0 (π) for the decision of a generalization of the problem of minimizing the total time of performance of works on non-identical machines, consisting in the construction of the set of all schedules with the lowest sum of the moments of completion of the given totality of their work. The following algorithm finds all schedules P* in polynomial time [5]:

p.1  [image: image71.png][ —



input data of the problem, where βij – the time of the j on the machine i.

p.2. From [image: image73.png]185



  form a matrix     [image: image75.png]B =[] [285] . [rBy] ", . [nBy] ]



 with n rows and [image: image76.png]


 columns;   [image: image78.png]=8
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 – the original matrix minimization problem for the function F0(π). 

p.3. Follow the steps p1 - p4  of algorithm for the construction of a feasible solution for the initial data, presented by matrix [image: image80.png]=8

Imxn’




p.4. To build the set of all solutions π^* from n-component, delivering the minimum of the function F0(π) .
p.5. For each of the obtained solution π* perform the procedure of construction of the corresponding optimal schedule [image: image82.png]


.
Conclusions. Practice shows that investments in the creation and implementation of innovative optimization problems in managing of such complex objects as agroholdings pay off quite quickly by increasing the use of vehicles. In foreign practice intensive development of logistics on the basis of use of information technologies continues. The models are built and on their basis important optimization tasks of series-parallel ordering and assigning of work on non-identical machines are formulated. On the basis of the developed scheme effective algorithms of receipt of the decision of the task of optimal schedules have been received.
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