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APPLICATION OF GENETIC PROGRAMMING TOOLS  

AS A MEANS OF SOLVING OPTIMIZATION PROBLEMS 
 

Purpose. The article is devoted to the problem of practical application of genetic programming tools as a means of solving 
optimization problems and the use of genetic programming in various fields of activity. It is established that the evolution 
of genetic programming is directly related to the development of the genetic algorithm, it is also determined that with the 
passage of time a significant improvement in genetic programming has occurred. Since the advent of the genetic algorithm, 
many modifications and software implementations have appeared. This in turn led to the implementation of the genetic 
algorithm toolkit in software products, namely: specialized software, applications for mathematical and analytical 
packages, frameworks and libraries. The article reveals the significant impact of genetic programming in the areas of: 
quantum computing, electrical circuit design, etc. Not only advantages, but also disadvantages are considered, attention is 
also paid to methods of eliminating deficiencies by improving optimization methods and applying a genetic algorithm. 
Results. The analysis of the main directions of the practical use of genetic programming is carried out and tasks that can be 
effectively solved using this toolkit are outlined. Scientific novelty. It was determined that the improvement of 
optimization methods and the expansion of the use of genetic algorithms, stimulates the appearance of such software 
products on the market, simplifies the structure of software tools, designs the interface for working with a specific 
commercial user community, simplifies the command language, which allows the use of genetic programming tools circle 
of users with different levels of training. 
Keywords:  artificial intelligence, genetic programming, instrumentation. 
 

Introduction 
The rapid development of computer technology 

provides the development and use of increasingly 
complex economic and mathematical methods and 
models of research of real processes, allowing decision 
makers to better understand the subject areas they deal 
with and solve problems that previously seemed too 
complex. Genetic programming as an effective tool for 
solving optimization problems has not yet become 
massive [1–3]. Since the appearance and use of genetic 
algorithms, many of their modifications and program 
implementations have appeared, so the problem of 
analyzing the main areas of practical use of genetic 
programming is urgent [4–9]. 

Main part 
Genetic programming is a modern approach to the 

use of the principles of artificial intelligence in the 
creation of algorithms inspired by the evolution of 
biological species, whose purpose is to develop software 
that is adapted to find the best options for the 
accomplishment of tasks. Genetic programming as a set 
of fitness function instructions is one of the cases of 
genetic algorithms, where the "individual" is a computer 
program that will be genetically "mutated" [1, 6]. 

Genetic algorithm is a heuristic search algorithm 
used to solve optimization and modeling problems by 
sequencing, combining and variation of given 
parameters using mechanisms similar to biological 
evolution. The peculiarity of the genetic algorithm in 
the use of a separate operator "crossing", whose role is 
similar to the role of crossing in wildlife.  

The method of coding the problem is characterized 
by the fact that its solution is presented as a vector of 
"chromosome". A certain number of initial vectors 
("initial population") is randomly created in the first 
stage. They are evaluated using the "function of 
adaptation", in order to assign a certain value to each 
vector ("fitness"), which determines the possibility of 
survival of the organism represented by this vector.  

At the second stage, the received values of 
adaptability are selected vectors allowed to "cross". To 
these vectors are used "genetic operators" (in most 
cases, "crossover" and "mutation" - mutation), ensuring 
the creation of the next "generation".  

Individuals of the next generation are also 
evaluated, then breeding takes place, genetic operators 
are used, etc. This is how the "evolutionary process" is 
simulated, which extends several life cycles 
(generations) until the algorithm stopping criterion is 
satisfied [3, 9]. 

Genetic programming began in 1964 with the 
development of Niels Al Baricelli's genetic algorithms 
used to simulate evolution. In the 60s and early 70s, 
genetic algorithms have already proven themselves as 
methods for optimizing the calculation of linear 
problems. In 1971, Ingo Rechenberg, with a group of 
researchers, began solving complex engineering tasks 
with the help of evolutionary strategies. An important 
role in the development of genetic programming was 
played by John Holland, who is considered one of the 
founders of genetic algorithms. His book Adaptation in 
Natural and Artificial Systems (1975) is the basic work 
in this area of research. In the 90s, genetic 
programming was mainly used for relatively simple 
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tasks, because it was characterized by 
high resource intensities for those 
computers. But recently, due to the 
improvement of genetic algorithms and the 
exponential increase in the capacity of 
central processors, genetic programming 
has been widely used and has yielded good 
results in the areas of quantum computing, 
the design of electro schemes, computer 
games, sorting and searching [1, 7, 8]. 

Genetic programming as a means of 
solving optimization problems has both 
advantages and disadvantages, but one of 
its main advantages is the ability to use in 
solving complex problems for which there 
are no methods of linear solution, but you 
can get an acceptable range of solutions.  

The genetic algorithm is appropriate 
to use when: 

 the range of permissible solutions is discrete; 
 the existence of a set of local optimums is 

possible;  
 the solution should be precise. 
At the present stage, the implementation of the 

tools of genetic programming allowed to create a set of 
applied software products, which, depending on the 
degree of their autonomy and purpose, scope of use and 
complexity of the structure of the software, can be 
classified as follows. (fig. 1). 

1. NeuroShell Trader - software that allows 
financial analysts to create market models, combining 
artificial intelligence and traditional financial analysis 
methods.  

The tool aims to facilitate the process of 
constructing dynamic models of trend movements of 
stocks, futures, commodities, options, indexes, which 
provides the construction of financial forecasts with the 
flow of new data. 

2. StrategyQuant - A powerful financial and 
analytical platform for developing trading systems with 
unlimited number of markets and time periods. It does 
not require direct programming and automatically tests 
generated strategies. 

3. XL BIT (MS Excel Add-on) is a universal data 
optimization and forecasting tool that facilitates the 
process. image processing, scheduling, recognition of 
suspects, task management, Forex trading.  

The features of the application are that in the 
work with the genetic algorithm you can use up to 
100 populations, two types of scaling adaptability, 
three methods of cross-choice to choose from, the 
ability to adjust the levels of cross-breaks and 
mutations during the program and track the values of 
variables, and the number of optimized variables 
depends only on the speed of the computer and the 
amount of memory [2]. 

Conclusions 
Improving the methods of optimization and 

expansion of the use of genetic algorithms stimulates 
the appearance of similar software products on the 
market, allows you to simplify the structure of the 
software, to design an interface for interaction with a 
specific circle of users, to simplify the language of 
teams, which enables the use of genetic programming 
for a wide range of users with different levels of 
professional preparation.  

Using the genetic algorithm to optimize the grunge 
streams of the industrial enterprise. 
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Використання інструментарію генетичного програмування 

як засобу політичного вирішення оптимізаційних задач 
А. М. Гафіяк, О. A. Бородіна, А.О. Дяченко-Богун 

Мета: аналіз практичного застосування інструментарію генетичного програмування як засобу вирішення 
оптимізаційних задач і застосування генетичного програмування в різних сферах діяльності. Встановлено, що еволюція 
генетичного програмування безпосередньо пов'язана з розвитком генетичного алгоритму, також визначено, що із 
закінченням часу відбулося значне удосконалення генетичного програмування. З моменту появи застосування генетичного 
алгоритму з'явилося багато його модифікацій і програмних реалізацій. Це в свою чергу призвело до реалізації 
інструментарію генетичного алгоритму в програмних продуктах, а саме: спеціалізоване програмне забезпечення, додатки 
до математичних і аналітичним пакетам, фреймворки і бібліотеки. У статті розкрито значний вплив генетичного 
програмування в сферах: квантових обчислень, проектування електросхем і т.д. Розглянуті не тільки переваги, а й недоліки, 
також приділено увагу методам усунення недоліків за рахунок поліпшення методів оптимізації та застосування 
генетичного алгоритму. Результати. Здійснено аналіз основних напрямків практичного використання генетичного 
програмування і намічені завдання, які можна ефективно вирішувати за допомогою даного інструментарію. Наукова 
новизна. Визначено, що поліпшення методів оптимізації та розширення сфери використання генетичних алгоритмів, 
стимулює появу подібних програмних продуктів на ринку, дозволяє спростити структуру програмних засобів, спроектувати 
інтерфейс для роботи з комерційним конкретним колом користувачів, спростити мову команд, що надає можливість, 
використовувати засоби генетичного програмування широкому колу користувачів з різним рівнем професійної підготовки. 

Ключові слова: штучний інтелект, генетичне програмування, інструментарій. 
 

Использование инструментария генетического программирования  
как средства решения оптимизационных задач 
А. М. Гафияк, Е. A. Бородина, А.О. Дяченко-Богун  

Цель: анализ практического применения инструментария генетического программирования как средство решения 
оптимизационных задач и применение генетического программирования в разных сферах деятельности. Установлено, 
что эволюция генетического программирования напрямую связана с развитием генетического алгоритма, также 
определено, что с истечением времени произошло значительное усовершенствование генетического программирования.  
С момента появления применения генетического алгоритма появилось много его модификаций и программных 
реализаций. Это в свою очередь привело к реализации инструментария генетического алгоритма в программных 
продуктах, а именно: специализированное программное обеспечение, приложения к математическим и аналитическим 
пакетам, фреймворки и библиотеки. В статье раскрыто значительное влияние генетического программирования в 
сферах: квантовых вычислений, проектирование электросхем и т.д. Рассмотрены не только преимущества, но и 
недостатки, также уделено внимание методам устранения недостатков за счет улучшения методов оптимизации и 
применения генетического алгоритма. Результаты. Осуществлен анализ основных направлений практического 
использование генетического программирования и намечены задачи, которые можно эффективно решать с помощью 
данного инструментария. Научная новизна. Определено, что улучшение методов оптимизации и расширение сферы 
использования генетических алгоритмов, стимулирует появление подобных программных продуктов на рынке, 
позволяет упростить структуру программных средств, спроектировать интерфейс для работы с коммерческим 
конкретным кругом пользователей, упростить язык команд, что предоставляет возможность, использовать средства 
генетического программирования широкому кругу пользователей с разным уровнем профессиональной подготовки. 

Ключевые слова:  искусственный интеллект, генетическое программирование, инструментарий. 


