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Abstract

In today’s competitive environment and market economy when there are lots of
similar goods on consumption market, characterized with relatively constant price, the
main direction for business organizations to become more successful and obtain
competitive advantage is maximize its profit, | parallel with minimizing its production
and storage costs. In this dissertation it is discussed cases about minimizing firms’
production and storage costs, and about maximizing firms’ profit taking into account the
quality criteria of a produced good. These issues are very important and critical in
today’s competitive market economy. Optimization with quality criteria of a product is
especially important for firms which are producing food products, or some other
products with short shelf time, because time affect on a quality of those products and the
poor the quality becomes price on such goods and thus the profit of a firm reduces. So it
is very important to take into account quality criteria of a product when solving the
optimization case. In the dissertation it is discussed optimization problems in two
directions: First we are making optimization by minimizing production and storage costs
of goods and then we are making optimization of firm’s expected profit that is
maximizing firm’s profit taking into account quality coefficient of a product. Both
problems of optimization are very crucial for any business organization and this research
will be helpful for small businesses or individual entrepreneurs to optimize their
production process and thus gain more profit. For solving optimization cases we are
using mathematical models based on graphs.

In spite of large number of produced goods, production processes can be
classified so that for each type of production process can be built a model based on
common principles and using these models we can solve the cases of optimization. We
are discussing cases of satisfying dynamic demand on a given product with minimal
production and storage costs. Using the developed models will help to decision maker
person to analyze all available variants of optimization according production cost,
storage cost or production and storage costs together and also make maximization of
expected profit taking into account quality criteria of a product and the losses caused by
quality reduction of a product. Using the developed models are especially useful for
small business organizations, because they have to react quickly on dynamic demand of
a product.

The goal of this work is to develop such array of models which will ensure the
problem of optimal satisfaction of dynamic demand of a product. Models must satisfy
several conditions:

1. Models must be adequate to the real production situation and must give
certain results for different production factors.

2. Models must ensure to process calculations for several different criteria,
and since these criterias are controversial, models must give several
alternative results for further discussion.

3. Results generated by using the given models must carry realistic
information for decision maker person.

In order to reach above mentioned goals, it is needed to make some researches and
experimental works for developing mathematical models of optimization, which will be



based on a real production situation and then developing effective algorithm and
software for the given models.

Because the process of production is discrete, it is need to solve the case of discrete
optimization, taking into account the factors dealing with discretization, like existence of
multi optimal solutions, optimal solutions and several solutions near to optimal one for
further discussion.

According to different quality characteristics produced goods were divided into three
main groups and it was identified the change in quality for each type of a product in
time. Thus the diminishing quality criteria of a product was identified and its influence
upon the firm’s profit. After that it was solved the case of maximizing firm’s profit
taking into accounts the quality coefficient of a product.

For solving all above mentioned problems and cases, we decided to introduce
processes in discrete form.

1. It was formalized a function of production and storage costs, depending on a
lot size of a product, capacities of a production station and preparation and
covering works.

2. It was formulated an array of models, which differ from each other with a
rules of calculating a meaning of goal function and with the rules of taking
into account different limitations.

3. All developed models are using calculating scheme, which is based on finding
the shortest path and K amount of shortest paths in an oriental graph.

4. Based on market researches, products were divided into 3 main groups
according how their quality was changing in time. There was also identified
a relationship between time and quality coefficient and these relationships
are given both in forms of tables and functions.

5. It was optimized firm’s profit according to quality criteria of a produced
product, this case was solved by maximizing profit, using the algorithm of
finding the longest path in an oriented graph.

Models of optimization developed in this dissertation can be used by small business
organizations in order to optimize their production process, minimize production
and storage costs and therefore maximize expected profit.
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