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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,

|

Software products in which
the genetic algorithms tool is
implemented

the design of electro schemes, computer
games, sorting and searching [1, 7, 8].

Attachments to

~Genetic programming as a means of Specialized s e memetica
solving optimization problems has both software analytical and librarica
advantages and disadvantages, but one of packages

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.

Fig. 1. Classification of software products,

in which the tools of genetic algorithms are implemented

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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BuxopucraHHs iHCTpyMeHTapilo reHeTHYHOr0 POrpaMyBaHHSI
SIK 32c00y NOJITUYHOI0 BHPillIeHHs ONTUMI3aliiiHuX 3a0a4

A. M. T'adisix, O. A. Bopoxina, A.O. Issuenko-boryn

MeTa: aHaNi3 NPAKTUYHOTO 3aCTOCYBaHHS I1HCTPYMEHTApIF0 TCHETHYHOrO IPOrpaMyBaHHS sIK 3aco0y BHPIIICHHS
ONTUMI3aIIMHEX 3aJ1a4 1 3aCTOCYBaHHS T€HETHYHOrO MPOrpaMyBaHHS B Pi3HUX cdepax MisuIbHOCTI. BCTaHOBIEHO, MO EBOIOLIS
TCHETUYHOTr0 TMPOrpaMyBaHHs O€3MOCepeIHbO IOB'SI3aHa 3 PO3BHTKOM T'€HETHYHOI'O alTOPUTMY, TaKOXX BU3HAYEHO, IO 13
3aKiHYCHHSAM 4acy BiIOYJIOCS 3HAYHE YIOCKOHAJICHHS TCHETUYHOT O IPOrpaMyBaHHs. 3 MOMEHTY TIOSIBH 3aCTOCYBaHHS T€HETHYHOTO
anropuTMy 3'IBHJIOCS Oarato ioro Momudikairii 1 mporpaMHuX peamizaiiii. Ile B CBOIO dYepry mnpusBelio 0 peamisarii
IHCTPYMEHTApPiI0 TEHETHYHOTO aJITOPUTMY B MPOrPaMHUX TPOIYKTAX, a caMe: CIeIliali3oBaHe MporpaMHe 3a0e3MeUYeHHs, JOIaTKH
JI0 MaTeMaTWYHUX 1 QHATNITHYHUM TakeraMm, (QpeiMBOpKd i Oi0MiOTeKH. Y CTaTTi PO3KPUTO 3HAYHHUN BIUIMB TCHETUYHOTO
IIPOrpaMyBaHHs B cepax: KBaHTOBHX OOYHCIICHb, MPOCKTYBAHHS EJICKTPOCXEM 1 T.JI. PO3IJISHYTI HE TUTBKH NIepeBary, a i HeIOMiKH,
TaKOXX NPUIUIEHO yBary METOJaM YCYHEHHsS HENONIKIB 3a paxyHOK IIOJIIIIIEHHS METOMIB OINTUMI3alil Ta 3aCTOCYBaHHs
TCHETUYHOrO ajroputMy. Pe3ysibraT. 3iliCHEHO aHANI3 OCHOBHHMX HAMPSIMKIB TMPAKTUYHOIO BHKOPHCTAHHS TCHETHYHOTO
MPOrpaMyBaHHs i HAMIYEHI 3aBIaHHs, sSKI MOKHa S(EKTUBHO BHPIIIYBAaTH 3a JOIOMOrOI0 JaHOro iHcTpymeHTapito. HaykoBa
HOBHM3HA. Bu3HaueHO, IO MOJIMIICHHS METOMIB ONTHUMI3allii Ta PO3MIMPEHHS CPEepH BHKOPHCTAHHS T'CHETHYHHX AITOPHTMIB,
CTHMYJTIOE TOSIBY MOIOHUX MPOrPAMHUX MPOIYKTIB Ha PHHKY, JO3BOJISE CIIPOCTHTH CTPYKTYPY NPOIPAMHHUX 3aC00iB, CIPOSKTYBATH
iHTepdeic s poOdOTH 3 KOMEPIIHHUM KOHKPETHHM KOJIOM KOPHCTYBAdiB, CIIPOCTHTH MOBY KOMaHJ, IO HAJa€ MOXIIUBICTb,
BUKOPUCTOBYBATH 3aCO0M F'€HETHYHOr'O IIPOrpaMyBaHHs IIMPOKOMY KOJIy KOPUCTYBaiB 3 Pi3HUM piBHEM HPO(ECiHHOI MiroTOBKH.

KurouoBi ci10Ba: mTydHuil iHTENEKT, FeHETUYHE IPOrPaMyBaHHs, IHCTpYMEHTapii.

Hcnonb3oBanue MHCTPYMEHTAPHSI TEHETHYECKOI0 IPOrpaMMHPOBAHNS
KAaK CpeJCTBAa pellicHUsl ONTHMH3alHOHHBIX 33124

A. M. Tadusik, E. A. Boponuna, A.O. [sraenko-boryn

He.]'lb: AHaJIU3 IPAKTUYCCKOI'O MPUMEHCHUS UHCTPYMEHTAPUA I'€HETUYCCKOI'O IIPOrpaMMHUPOBaHUs KaK CPEACTBO PEIICHUS
OINTUMH3AIMOHHBIX 3a7a4 U INPUMEHECHHUE I'€HETHUYCCKOI'O IIPOrpaMMUPOBAaHNs B Pa3HbIX ccbepax JACATCIIBHOCTU. yCTaHOBHeHO,
4TO DSBOJOLUA TEHETUYCCKOro IIPOrpaMMHPOBAHUS HAIPSAMYIO CBsA3aHa C pPas3sBUTUEM I'CHETHYCCKOI'O ajJropuTma, TaKKE
OIIPEACIICHO, UTO C UCTCUCHHUEM BPEMCHU ITPOU3OLIIO 3HAYUTEIIBHOC YCOBEPIICHCTBOBAHUE 'CHETUYCCKOI'O IIPOrpaMMUPOBAHUSL.
C MoMeHTa ITOSIBJICHUS NPpUMCEHEHUA TI'€HETHYCCKOIro ajJroputmMa IIOIBHJIOCH MHOI'O €ro MOZ[I/I(i)I/IKaLII/Iﬁ n [OporpaMMHBIX
peanmaumi. DTO B CBOIO ouepeab IMPUBCIIO K peain3allid HHCTPYMEHTApusl I'€HETHYCCKOI'o ajiropurMa B IIPOrpaMMHBIX
INpOoAYKTaX, a UMEHHO: CIICHHUAJIM3UPOBAHHOC IIPOrpaMMHOC 06ecnequI/Ie, TIPWIOKCHUA K MAaTEMAaTUICCKUM U aHAJIMTUYCCKUM
Iakeram, (bpeﬁMBOpKH u Oubnuorexku. B crathe PACKpPLITO 3HAYUTCIBHOC BJIMAHUE I'C€HETHYCCKOI'o NPOrpaMMHpPOBAHUA B
cq)epax: KBAaHTOBBIX BbI‘{HCHeHHﬁ, IPOCKTUPOBAHUE DJBJIEKTPOCXEM U T.H. PaCCMOTpeHLI HE TOJBKO IPEUMYLIECTBA, HO U
HEOCTATKH, TAKXE YJACJICHO BHUMAHWUC METOAAM YCTPAHCHHSA HCEAOCTATKOB 3a CHUCT YIYUIICHUS METOHAOB OINTUMHU3ALMU U
NPpUMEHCHUA TI'CHCTUYCCKOro ajJropurma. PeSy.]'II)TaTl)l. OCyl_LIeCTBJ'leH aHaJIn3 OCHOBHBIX HaHpaBHeHI/Iﬁ IIPaKTU4YE€CKOro
HCIIOJIb30BAHUEC I'€HETHUYECKOr'o IIPOrpaMMUPOBAaHUs U HAMEYUCHBI 3a/ladi, KOTOPBIC MOXXHO 3(1)(1)6KTI/IBHO pemaTth € IOMOIIBIO
JAAHHOI'O MHCTPYMCHTApPUs. Haytmaﬂ HOBH3HAa. Onpez[eneHo, 4TO YIY4IICHHUE METOHOB OINTHMU3AIMN U PACHIUPECHUC Cq)epLI
HCIIOJIb30BAaHUs TI'€HETUYCCKUX aAJIrOPUTMOB, CTHUMYJIHUPYET IIOABJIICHUEC HOZ[O6HLIX IpOorpaMMHBIX IIPOAYKTOB Ha PbIHKE,
IO3BOJIAICT YIPOCTUTH CTPYKTYPY IPOrpaMMHBIX CPEACTB, CIPOCKTHUPOBATH HHTep(i)eﬁC JUIA pa6OTI>I C KOMMCPYECKUM
KOHKPETHBIM KPYroM l'IOJ'lB?,OBaTeJ'[eﬁ, YIOPOCTUTH A3BIK KOMAHA, 4YTO IIPEAOCTABJISICT BO3MOXKHOCTbH, HCIIOJIIB30BaTh CPCACTBA
TEHETUYCCKOI'O IIPOrpaMMUpPOBAHUS ITUPOKOMY KpYyry MOJTb30BaTEIICH ¢ Pa3sHbIM YpOBHEM HpOCbeCCHOHaJ'[BHOﬁ IIOATOTOBKH.

KawueBble cioBa: HCKyCCTBeHHBIﬁ HHTCIJUJICKT, FTCHETUYECKOEC ITPOrpaMMUpPOBaHE, PIHCprMeHTapHﬁ.
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