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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 28.29.21

Tema guceprauii:
1. AiropuTMU PO3B'SI3aHHS IESIKUX AVCKPETHUX ONTUMI3aliiTHUX 3324 BEJIMKOI pO3MipHOCTi Ha rpadax

2. Algorithms for solving some high-dimensional discrete optimization problems on graphs

Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA MUTAHHIM PO3POOKU Ta AOCIIKEHHS aJITOPUTMIB PO3B'sI3aHHS JUCKPETHUX
ONTHMI3aLifHUX 3a7ja4 BEJUKOi po3MipHOCTi Ha rpadax. [To6y10BaHO MaTeMaTU4Hy MOJIEJIb 3a7jayi 3HAXOKEHHS
MaKCUMaJIbHO]I ro-1iIbHOI MHO>XKUHU BepIIMH rpady, JOBEeAEHO BIaCTUBOCTI TaKoi MHOXXUHH, BUKOPUCTaHI IpU
PO3po0Li anropuTMiB. BCTAaHOBJIEHO €KBiBaJIEHTHICTb 33/ia4i yIIaKOBKY MHO>KMHM MaKCHMaJIbHOI Bary Ta 3aadi
3HAXOJ)KEHHS He3aJIe>KHOi MHOKMHU BEPIINH rpady MakCMMasbHOI Baru. JIjig NouyKy HabamkKeHUX PO3B'sSI3KiB
IVCKPEeTHUX ONTUMI3aLiliHMX 3a/1a4 BeJIMKOi po3MipHOCTi Ha rpadax po3po6sieHo mifxiza, 3aCHOBaHUH Ha
BMKOPHMCTaHHI iiell MeTony ry106aJbHOr0 piBHOBaKHOTO I101IYKy. Ha 10ro 0ocHOBi po3p0o6sieHO HabIM>KeHi
aJITOPUTMU PO3B'SI3aHHS HACTYIHUX KJIACiB 33a4: 3HAXOKEHHSI MaKCUMaJIbHOI He3aJ1e>KHOi MHOXKHAHU (Ta
He3aJeXHOI MHOXKMHHM MaKCHMaJIbHOI Bary) BepIirH rpady, ynakoBKM MHOKMHYA MaKCHMMaJlbHOI Bary, MOIIYKy

makcumasnpHOro k-plex (co-k-plex) rpady Ta k-plex (co-k-plex) makcumanbHOi Baru, MakCUMaJbHOI ro-11ijIbHOI



MHOKMHU BepIIMH rpady, MaKCMMaJIbHOTO 3BaskeHOro po3pidy rpady. Ha 6a3i po3pobiieHnx aaroputmiB CTBOPEHO
BiZIMOBiHE TporpamHe 3a6e3nevyeHHs. [[poBeeHO eKCcriepUMeHTaJbHI OCTIIPKeHHS i MOPiBHAMBHUY aHAaJi3
PO3pO06JIEHUX Ta BiJlOMUX aJITOPUTMIB, SIKi NiATBEPAUIN €(PEKTUBHICTb I0OYA0BAaHUX AJITOPUTMIB. 3alIpOIIOHOBAHO
nigxony [0 MPUCKOPEHHS MPOLECY PO3B'S3aHHS IUCKPETHUX ONTUMI3ALiMHNX 3a11a4 BEJIUKOI pO3MIpPHOCTI Ha

rpadax 3 Bukopucrtanusm PECTAPT-TexHosorii Ta meTony Path-relinking.

2. The dissertation is devoted to the problems of development and improvement of algorithms for solving discrete
optimization problems of the high-dimensional graphs. The mathematical model of the problem of finding the
maximum ro-dense set of vertices on a graph was build, the properties of such sets used in algorithms developing
were established. The equivalence of the weighted set packing problem and the problem of finding an independent
set of vertices of maximum weight were established. To find the approximate solutions for high-dimensional
discrete optimization problems on the graphs developed an approach based on the use of the global equilibrium
search method ideas. The approximate algorithms based on this approach were developed for such classes of
problems as: maximum independent set (and independent set of maximum weight) of vertices on a graph,
maximum weighted set packing, maximum k-plex (co-k-plex) and maximum weighted k-plex (co-k-plex) of a
graph, maximum ro-dense set of vertices on a graph, maximum weighted cut of a graph. The appropriate software
based on the developed algorithms was created. The experimental research and analysis of designed and well-
known algorithms, which confirmed the effectiveness of the proposed algorithms, was done. The approaches to
accelerate the solution of discrete optimization problems on the high-dimensional graphs with the use of
RESTART-technology and Path-relinking method were suggested.
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