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TRANSPORT TASK AND ITS APPLICATION IN SOLVING ECONOMIC PROBLEMS
Mathematical modeling plays large role in the solution of various economic problems, allowing to define the purposes and types of their decision, providing structure for the complete analysis. About the help of quantitative models perhaps more detailed studying of the obtained data therefore economic-mathematical modeling is an integral part of any research in the field of economy. In view of complexity of economy for its model description various approaches one of which is linear programming are used.

 Part of linear programming are transport tasks which play a special role in reduction of transport expenses of the enterprise. It is topical issue in the conditions of market economy when any expenses have to be minimized, after all then expenses become covered by a smaller part of profit, and also allow to reduce product cost in the market that does the enterprise to more competitive.

Transport task – a task about the optimum plan of transportations of a product from point of existence in point of consumption. Their purpose is delivery of production in certain time and a place at the minimum cumulative expenses of labor, material and financial resources.

It is considered reached if the necessary goods of the demanded quality and in necessary quantity are delivered in due time and in the right place with the minimum expenses.
Allocate two types of transport tasks: by criterion of cost – the plan of transportations is optimum if the minimum of costs of its realization is reached; by criterion of time – the plan of transportations is optimum if the minimum quantity of time is spent for it.

The special method having the following stages is developed for the solution of transport tasks:

1. Finding of the initial basic decision;

2. Verification of this decision on an optimality;

3. Transition from one basic decision to another;

There are following methods of the solution of transport tasks.

1. The method of a northwest corner is that at each stage left top (i.e. northwest) the cage is filled with the maximum number. Filling proceeds until on one of steps stocks aren't settled and all requirements won't be satisfied.
2. Method of potentials of the decision. Define system from m1 of the linear equations with (m+n) unknown, having an uncountable set of decisions; for its definiteness appropriate to one unknown any value (usually an alpha equal 0), then all other unknown are defined unambiguously.
3. The method of the minimum element consists in filling on each step of the table of that cage to which there corresponds the smallest value, and in case of existence of several identical tariffs any of them is filled.

4. The method of approximation of Vogel – more labor-consuming, but the initial plan of transportations constructed with its help is the most approximate to optimum. At the solution of a task the difference between the minimum tariffs is by this method on all lines and columns of the table (the line or a column with the greatest difference is preferable). Within the chosen line (column) there is a cell with the smallest tariff on which write down shipment. Lines of suppliers who completely exhausted opportunities on shipment, and columns of consumers which requirements are satisfied, are deleted.
Now we will study application of a method of Vogel in practice. For this purpose we will review the following example. There are three points of delivery of computers: Warehouse No. 1, Warehouse No. 2, Warehouse No. 3. Also there are 5 shops: shop «Magnit », shop «Lider », shop «Kolonka », shop «Dildora Service», shop «Sherzod Market», consuming these goods. It is necessary to find optimum option of distribution of goods with the minimum expenses.

It is this:  Warehouse No. 1=200 pcs.,  Warehouse No. 2=250 pcs.,  Warehouse No. 3=200 pcs.

It is required to deliver: shop «Magnit»=190 pcs., shop «Lider»=100 pcs.,  shop «Kolonka»=120 pcs.,  shop « Dildora Service»=110 pcs.,  shop «Sherzod Market»=130 pcs.
The grid of rates has the following appearance
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We will construct a matrix of rates on which there will be a search of the optimum dispersion plan of goods between shops for this task. For more convenient solution of the task we will designate shops and goods variables.
Shops: shop «Magnit»=
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Shopping: Warehouse No.1=
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Then the matrix will look so:
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Using the constructed matrix of rates, we will find the optimum reference plan method of approximation of Vogel.
We will check a necessary and sufficient condition of solubility of the task:
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The condition of balance is met. Inventories are equal to needs. We will construct the reference plan of the transport task:
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For finding of the reference plan this method needs to be found a difference between the smallest elements in columns and lines. Then we define the greatest difference 
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. We find the minimum rate in a column (or a line) further to which belongs 
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, and we give it so much, how many it is possible to give: it is a rate 
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. We exclude the first column from computation. And so we continue until all goods aren't found. The reference plan which we are admissible as all loads from bases are taken out is as a result received, need of shops is satisfied, and the plan corresponds to system of restrictions of the transport task.
We will count number of busy cells of the table, them 7, and shall be 
[image: image32.wmf]17

mn

+-=

. Therefore, the reference plan is nondegenerate. 
Now it is necessary to count costs of distribution of goods.

Result: Costs of distribution of goods between shops the found methods of the smallest cost will make 15110 rubles.

Vogel's method of the solution of the transport task one of the most effective because by means of this method it is possible to receive the most near optimal plan.

Summing up the results, we can tell with confidence that transport tasks are an important cure of many economic problems arising before the enterprises. With their help perhaps not only rational planning of ways, but also elimination of distant, repeated transportations. It carries to faster delivery of goods, abbreviation of costs of production of fuel, repair of machines, i.e. to abbreviation of transport expenses.
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