AHOTALIA

KBamidikarriitna po6oTa BKIII0Ya€ MOSICHIOBAIBbHY 3anTUCKY (73 cTOpiHKH, 15

pUCyHKIB., 21 mceBnokop, 11 Tabmunk, 5 rpadikis, 4 1ogaTKm).

MerToro 1aHOTO AUTIIOMHOTO IPOEKTY € CTBOPEHHS MOou(iKaIlii TeHETUYHOTO
aJTOPUTMY BU3HAYEHHSI XPOMATUYHOTO uncia rpada.

B poGoTi posmisiHyTO Ta mpoaHali30BaHO eTanmu POOOTH KJIACHYHOTO
TeHETUYHOTO0 aJropuT™My. Po3iOpaHo pi3HI BUIM CENEKIi Ta CXpellyBaHHS,
HAWOLIBIIT TIOMIMPEHI METOAM KOJAyBaHHS JIaHMX, ICHYIOYl YMOBHU 3aBEpIICHHS
pobotu anroputMmy. 3 yCiX MOXJIMBHX BapiaHTIB BHOpaHO Taki, IO HaWOUIbII
MIIXOASTh 1O BUPIIMIEHHA 3a7adl 3HAXO/PKEHHS XPOMATHUYHOIO 4YHucla, BHUOIp
OOTpYHTOBAHO.

B nporpami nependaueHa MOXKIUBICTb: 33J]aBaTH KIJIbKICTh BEPIIMH Ta pedep
B Ipa(i; CTBOPIOBATH BUIIAAKOB1 rpadu; 3a7aBaTH KUIbKICTh MOYATKOBOI MOMYJIALI1,
KUTBKICTh OaThKiB, MO0 MYTYIOTh NPU KOXKHIA iTeparlii, KUIbKICTb OaTbKiB s
KpOCoBepy; 3MiHU mTpady 3a HEKOPEKTHUHN KOJIp BEPUIMHU Ta MmTpady 3a KOKEH
HOBHUH Kounip; BUOMparu (yHKIIO MyTallli Ta CXpellyBaHHS, BKa3aTu OakaHe
XPOMaTHUYHE YHCIIO Ta IEPEBIPUTH HOro Ha KOH(IIKTHICTE. Po3po06iieHo Taki TecToBI
MOJIeNl, IO HAWOLIBII MIAXONATh MJIA JAEMOHCTpallli (yHKIH aJIroputmy.
[IpoanasnizoBaHa MBUAKICTh Ta TOYHICTh B 3aJI€KHOCTI BiJ napamerpis. [linidOpaHo
onTUMaJIbHUIM HaOIp (QYHKUIA MyTalli Ta KPOCOBEPY, iX MOCIHIJOBHICTh Ta O3HAKa
MOYaTKy Ali KOXKHOI (PyHKIIII.

Jlnis peanizaliii TeHETUYHOTO aJITOPUTMY OyJ0 0OpaHO MOBY NMPOTpPaMyBaHHS
Python.

Hanuii anroputM Moke OyTH BUKOPHCTAHWHN ISl CKJIAJIaHHS PO3KIAIB,
pPO3IOAULY YacTOT, PETICTPIB Yy MIKpPOMNpoIecopax, OOYHUCICHHS ITOX1IHHX,

Ppo3MmapaICIIrOBaHHA 00YHCIICHb 32 YUCIIOBUMHU MCTOOaMU.

Knrouogi cnoea: anroputm, reHETUYHUHN aJTOPUTM, XPOMaTUYHE YHUCIO, Tpad,

MyTarlisi, Kpocosep, ¢itHec-pyHkIis, Python.



ABSTRACT

The qualifying work includes an explanatory note (73 pages, 15 figures, 21
pseudocodes, 11 tables, 5 charts, 4 annexes).

The purpose of this diploma project is to create a modification of the genetic
algorithm for determining the chromatic number of a graph.

The stages of the work of the classical genetic algorithm are considered and
analyzed in this work. Different types of breeding and crossover are analyzed, the
most common methods of encoding data, the existing conditions for the completion
of the algorithm. Of all possible options, those that are most suited to the solution of
the problem of finding a chromatic number are selected, the choice is justified.

The program provides the ability to: set the number of vertices and edges in
the graph; create random graphs; set the number of initial population, the number of
parents, mutate each iteration, the number of parents for the crossover; change the
fine for the wrong color of the summit and fine for each new color; select mutation
and crossing function; specify the desired chromatic number and check it for
conflicts. The following test models are developed that are most suitable for
demonstrating the functions of the algorithm. The speed and accuracy are analyzed,
depending on the parameters. The optimal set of mutation and crossover functions,
their sequence and a sign of the beginning of each function's operation are selected.

To implement the genetic algorithm was selected the Python programming
language.

This algorithm can be used for scheduling, frequency distribution, registers in
microprocessors, derivative calculations, parallelization of computations by

numerical methods.
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crossover, fitness function, Python.



