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Abstract — This article analyzes the approaches to determine the optimal placement of freight distribution centers of logistics system. The task of selecting locations of post offices is considered as an optimization problem by the criterion of minimum costs of transport.
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One of the important tasks that should be resolved any company is to optimize its logistics system. The general laws of building logistics systems and their operation is subject to study distribution logistics. It is assumed that the logistics system is adaptive, that it should change its operation parameters and/or its structure in order to achieve an optimal state and its preservation by changing external conditions.
One of the most significant elements of the logistics system is a network through which the distribution of material flow takes place. Logistics system must comply with the optimal location of a network of distribution centers. Distribution center is a warehouse that receives goods from producers (or from suppliers) and distributes them among the customers of those goods or services. Their location significantly impacts on costs incurred in the process of bringing goods and services to consumers, and through them on the final cost of the product sold.
The purpose of the study is to analyze approaches to optimize the placement of warehouses and application of mathematical programming to select locations for example postal outlets. When choosing the optimal strategy to the location of distribution centers one can use one of the generally accepted such principle: near markets; near production or intermediate location. To solve this problem typically use such methods as complete enumeration method, method of determining the center of gravity and different heuristics methods [1 – 3 etc.].

We have considered this problem as a linear programming problem. The criterion of effectiveness in this case is the total cost of maintenance of the network of distribution centers. Wherein, this logistics system must provide the reliable service and high quality of this service.
Let us make a mathematical model of the problem. The objective function has the form:
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Here 
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 are general maintenance costs of logistics system; 
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 is the cost of maintaining i-th element of the logistics system; 
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 is the number of elements that make up the logistics system.
When building a mathematical model of the problem were made assumption that service areas have a circular shape and distribution centers located in the center of area of service. The number of service centers is a key variable that determines the logistics network structure.
Let us assume that the objective function is additive function of unit costs for different types of work. Then the total cost of shipping one ton of cargo (
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) may be written as follows:
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Here 
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 is the cost of transportation of one ton of cargo before transship; 
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 is the cost of transportation of one ton of cargo after transship; 
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 is the cost of loading and unloading for one ton of cargo; 
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 is maintenance cost of distribution center per one ton of cargo.

We calculated each of the components in equation (2), and after we substitute them in the objective function, it has acquired this kind of form:
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Here 
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 is constant part of the cost of transport using automobile transport; 
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 is the proportion of the average daily volume of cargo delivery to one location center; 
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 is the total area of the region which is served by logistics system; 
[image: image15.wmf]l

 is density of dislocation of logistics centers. 
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 is the cost of one hour of loading-and-unloading mechanism; 
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 is performance of loading-and-unloading mechanism; 
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 is level of boot of loading-and-unloading mechanism; 
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 is the annual cost of keeping one distribution center; 
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 is number of calendar days; 
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 is the proportion of the average daily volume of cargo delivery to one location visits; 
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) are coefficients of correlation-regression model that defines dependence variable (constant) component of transportation costs from loading; 
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 is capacity of vehicle, which used to restart cargo; 
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 is the technical vehicle speed; 
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 is the time for loading or unloading (they are considered equal) of one ton of cargo; 
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 is coefficient of utilization of car capacity; 
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 is the number of the points which are visited by car on the route of transportation.

The equation (3) defines the objective function 
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 that is the criterion of efficiency in the problem of optimal location of distribution centers of logistics system. It is a function of many variables. This feature is unlinear relatively variable 
[image: image32.wmf]c

N

 (the number of logistics centers). In order to study the extremum of this function, we will find the partial derivative of this function with respect to 
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. In accordance with the necessary conditions for an extremum equate it to zero. 
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Simplify the expression (4), we obtain the equation for 
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Taking into account the conditions 
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, we calculate the number of logistics centers, under which the transport cost will be minimal. We find that in the stationary point of the objective function 
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. Checking for sufficient extremum, we see that this point of the objective function 
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 is the point of a minimum. Thus, Fig. 1 shows a graph of the function for the number of distribution centers 
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Fig. 1. Dependence of the objective function 
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 from number of logistics centers 
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Let us examine the effect of car capacity, which used for transport, for the total cost of transportations. We find the partial derivative of the function 
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 for the variable 
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 and write the necessary extremum condition:
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If 
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, we have an equation for finding the stationary point with respect to 
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Since 
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 the equation (7) has no solution. And increase 
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Similar results were obtained by investigating the dependence of the objective function for the variable 
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 which is defined as the ratio of capacity of car, which is used after the restart to capacity of car, which was used initially.
Similarly, you can optimize the objective function for other variables which included in this function of the unit costs.
In this connection it is interesting to find the minimum of the objective function of total costs 
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 when you change the three variables simultaneously. It was implemented by a program that allows you to visualize changes in the schedule of function. An example of the work of this program is the graph of total costs, which is shown in Fig. 1
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