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B nunnomuoii padote 26 ctpanui, 11 pucyHkos, 16 CTOUHUKOB, | TpHIOKEHUE.

MAIINHHOE OBbYYEHHUE, KOMBUHATOPHAA OIITUMU3ALIKA,
TEOPHS TPA®OB, AJITOPUTM T'OMMAHCA-YUJIbSIMCOHA, AJITOPUTMBI
KITACTEPU3ALNU, WOLFRAM MATHEMATICA, PYTHON

OOBEKTOM HCCIIeIOBaHUS SBIISIETCS AJITOPUTM KIlacTepu3aluu, pa3paboTaHHbBIN
HAa OCHOBE AalIpOKCUMAlMOHHOIO anroputMa ['olimaHca-YUIbIMCOHA IOMUCKA

MaKCHMAaJIbHOTO pa3pesa rpada.

Lens pabotbl: pa3paboTka W peanuzaunus ainroputma B cpege Wolfram

Mathematica u Ha Python, TecTupoBanue ero Ha peaabHOM MPUMEPE.

I[J'IH JOCTHXKCHU A MMOCTaBJICHHOM e OBIJIM MCITOJIb30BaHbI CIICOYIOIMNEC MCTObI
N MHCTPYMCHTHBI: MCTO BHYTpeHHCﬁ TOYKH, MCTO, C(i)epHHGCKOﬁ peirakcannunu, MCTOJ

K-cpeanux, MeTo riaBHbIX KoMIoHeHT, Wolfram Mathematica, Python.
B numiioMHo# paboTe TOCTUTHYTHI CIIEIYIONINE PE3yIbTaThl:

1) Peanu3oBaH ajiropuTM KJIaCTEpU3allMd Ha OCHOBE ainroputMma [ oiiMaHca-
Bunbsimcona B cpene Wolfram Mathematica u Ha Python. IIpenmoskeHo
NpUMEHEHHE aJIropuTMa B 3ajadax OuMHapHOW kiactepusaiuu. [Ipueaena
BO3MOXKHasl peanu3ainusi pa3OueHuss JaHHBIX Ha JIBa M Oojiee Kiacrepa
MIOCPEJICTBOM PEKYPCHUBHOM KJIACTEPHU3AIIUU.

2) AJNTOpUTM MPOTECTHPOBAH Ha mpuMmepe Habopa maHHbIX ‘“Turanuk”. Ha
OCHOBE TECTOBBIX BBIUHMCICHUN AaJFOPUTM CpPAaBHUBAETCS C 0a30BBIM
aJITOPUTMOM KJIaCTepU3aluu k-Means. [IponemoHcTpUpOBaHa
COMOCTAaBUMOCTh Pa3pabOTaHHOTO alropuTMa C 0a30BBIM 1O TOYHOCTH.

[Tpoananu3upoBaHbl MPUUHUHBI PACXOKICHUS BPEMEHU PabOThI aJITOPUTMOB.

JuninomHas paboTa sIBIsIETCS TEOPETUKO-TIpaKkTUYeckoil. Ee pe3ynbrarsel MOryT

OBITH UCTIOJIB30BAHBI B cPepe aHaM3a TaHHBIX.

JuninomHasi paboTa SIBASIETCA 3aBEPIICHHOM, MOCTaBJICHHBIE 3aJa4ll PEIICHBI B

MOJIHOW Mepe, MPUCYTCTBYET BO3MOKHOCTh JAJIbHEUIIIETO Pa3BUTHUS UCCIICIOBAHUMN.

JlunimomHasi paboTa BBIIIOJIHEHA aBTOPOM CaMOCTOSITENIBHO.



Thesis project is presented in the form of an explanatory note of 26 pages, 11

figures, 16 references, 1 application.

MACHINE LEARNING, COMBINATORIAL OPTIMIZATION, GRAPH
THEORY, GOEMANS-WILLIAMSON ALGORITHM, CLUSTERING
ALGORITHMS, WOLFRAM MATHEMATICA, PYTHON

The research object of this thesis project is is a clustering algorithm developed
based on the Goemans-Williamson approximation algorithm for finding the maximum

cut of a graph.

The purpose of this work is to develop and implement the algorithm in Wolfram

Mathematica and Python environments, and to test it on a real example.

The following methods and tools were used to achieve the goal: interior-point
method, spherical relaxation method, k-means method, principal component analysis,
Wolfram Mathematica, Python.

The main results of the thesis project are as follows:

1) The clustering algorithm based on the Goemans-Williamson algorithm has
been implemented in the Wolfram Mathematica environment and in Python.
An application of the algorithm in binary clustering tasks is proposed. Possible
implementation of data partitioning into two and more clusters through
recursive clustering is presented.

2) The algorithm was tested on the example of the “Titanic” dataset. Based on
test calculations, the algorithm is compared with the basic clustering algorithm
k-Means. The comparability of the developed algorithm with the basic one in
terms of accuracy has been demonstrated. Reasons for the discrepancy in the

algorithms’ running time are analyzed.

This thesis project is a theoretical and practical one. Its results can be used in the

field of data analysis.

The thesis project is complete, all tasks have been successfully done, there is a

possibility for further research and development.



