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COMBINATORIAL SYNTHESIS OF OPTIMAL PLANS OF MULTIFACTOR EXPERIMENT
Most effective in technological research for many problems is the use of combinatorial methods in the construction plans for the experiment. The use of combinatorial plans can significantly reduce the bust of options, significantly reduce the cost of mechanical time. So far there is no common approach to the construction of optimal cost and time costs of combinatorial experiment plans, as a scientific problem of combinatorial plans theory requires to create new methods and approaches to build and explore new mathematical objects.
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Known methods of calculation are focused mainly on certain types of objects, problem solving is too time-consuming and cumbersome formulas are derived. So promising direction is the unification and standardization of the experimental design, based on a classification of the experiment plan.

The aim of the study is a modification and development of the theory of mathematical modeling of real phenomena, objects, systems and processes as a set of formal actions (operations) for the preparation of efficient mathematical descriptions of objects that are studied.

The task of the study is to develop theoretical foundations and practical implementation of formal submission of plans of multivariate experiment in a special type of diagrams that allows clearly to display conversion processes of such plans and their properties.
To solve the problem we used basic provisions of these theories: combinatorial analysis, experimental design, character sequences, sets, modeling, mathematical statistics, optimization, programming. For this optimization of plans by experimental time and cost expenditures we used combinatorial methods, theory of symbolic sequences, set theory, optimization techniques such as exhaustive, consistent approach.

To construct combinatorial plans close to optimal (as it is exhaustive already at 16 experiments is practically impossible), we designed method of synthesis of combinatorial LP-plans. Decomposition and composition plans are in the basis of method of operation with plans experiments.

The task of building plan of the experiment with desired properties depends on the characteristics of partial plans. Plans for experiments on the set of operations which operate LP-transformation, we offered to use the method of composition that is relatively inverse problem of decomposition and has plans for some features. To construct combinatorial LP-experiment plans we offered to use as partial optimal combinatorial LP-plans in the number of experiments n ( 8 (k ( 3),
The main stages of the method of synthesis of combinatorial LP-plans:

Step 1. We consider the factors’ set Х0 = {X10, X20, ... , Xk0} and determined by the average cost of changing their levels S0 = {S10, S20, ... , Sk0}.
Step 2. Factors in decreasing the average cost are ordered. As a result we derive ordered set of factors X = {X1, X2, ..., Xk} with the definition of cost of levels’ changes S = {S1, S2, ..., Sk}.

Step 3. Set of factors is divided X = {X1, X2, ..., Xk} from right to left in groups of three factors. Number of factors in the latter group may be from one to three.

Step 4. We construct a structure plan experiment. For this we determine the amount of the plan in each group. We designate the number of groups by t, and the number of plans in each group Q = {q1, q2, ..., qt), where q1 ( {1, 2, 3}, qi = 3, i = 2,...,t. At the first level, there is only one plan, in which the number of experiments Е1 = 2q1. Each experiment of first level meet E1 of plans the second level. All plans for the second and subsequent levels have eight experiments. Then the number of experiments of the second level Е2 = Е1·8. Similarly, for the third level Е3 = Е2·8 etc.
Step 5. We determine the optimal plan view of a partial experiment in each group using the developed software based on cost of levels’ change factors. To reduce the total cost of changing factors’ levels for plans that are included in the appropriate group, you need to encode levels of factors in the eighth experiment of i-plan and an initial (i + 1) plan was the same. In this case, the transition from plan to plan within a group is zero.

Conclusion. Modern methods of planning the experiment is designed to expand the technology and industrial design of experiment consists of integrated methods and tools for planning, execution and analysis of experiments.

For clarity, transformation and reflection properties of the MFE plans we offer to represent them in a diagram of a special kind, reflecting the order of the experiments and the corresponding values ​​of levels of factors used in the composition and decomposition of MFE plans with the specified factors involved in the transformation MFE plan, and partial plan view that is implemented by this.

Obtained plan by the described method has cost of level changes of the factors in 2,79 times lower than the original plan of the experiment.
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