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AHHOTALIMS

Hunnomnas paboma, 36 cmpanuy, 1 mabauya, 7 unmocmpayuil, 7T UcCmMoyHUKOS.

Knwouesvie cnosa. TJIAJKHWE TI'PA®BLI, YNCJIO HE3ABHUCHUMOCTH,
METOJI BETBEI U T'PAHULI, AJITOPUTM KYHA, KJIACTEP KUBERNETES,
OBJIAYHBIE BBIYMCJIEHM S, TERRAFORM, GOOGLE CLOUD.

Ob6vekmom uccredo8anus A8IAOMCs CIIOCOObl TEHEepallud W aHajau3a TIIagKuxX
rpados.

Ilpeomemom uccrnedosanus sensemcst MpoBepKa TUIIOTE3bl O HIDKHEH OIEHKE
YuCiia HE3aBUCUMOCTH TJIAKHUX TpadoB.

Lenvro pabomul sensromes pazpaboTka aaropuTMa reHepaIuu riaaakux rpadoB
3QIAaHHOTO TOpPSJKAa, ITIOCTPOCHHE aJlOpUTMa IPOBEPKH THIOTE3Bl O YHCIIC
HE3aBUCUMOCTH, OpraHU3aIHAs MaCIITaOMPyeMOTO BBIYUCITUTEIIHEHOTO SKCIIEPUMEHTA C
HCIIoJb30BaHreM 001auHbIX TexHosorui (Kubernetes, Google Cloud).

Memooamu uccredoeanus aen1aomcsi KOMOMHATOPHBIE aJITOPUTMBI, METO]]
BETBEHW W TPaHMUII JJIs1 OIEHKHM YHCJIa He3aBUCUMOCTH, anroput™m KyHa i aHanm3a
JIBYIOJIBHBIX MoArpadoB, kaiHas packpacka rpada s SBpUCTHUSCKOM OIICHKH YHCIIa
HE3aBUCUMOCTH, pa3BEpThiBaHuEe kubernetes-kimacrepa ¢ nomoibio terraform wu
OpraHu3aIysI MapauIeIbHBIX BEIYUCICHHM.

Tlonyuennvie pezyromamol u uUX HO8U3HA. pa3pabOTaH aJITOPUTM T'CHEPAITMU BCEX

BO3MOJXKHBIX IIaJKUX Tpad)oB 3aJaHHOTO MOPSIKA; Peali30BaH aJIrOPUTM IPOBEPKHU
2 .
runotes3sl a(G) = - |V|, coueratomuii TOUHbIE U IBPUCTHUECKUE METOIBI; PA3BEPHYT

Kubernetes-kmacrep B Google Cloud s mnpoBeaeHuss MacmTaOUPyeMbIX
BBEIYKCIICHUM;, TIPOBEJACH BBIYUCIHMTEIBHBI  SKCIEPUMEHT, IOATBEPKIAIOIINN
TUMOTE3y IS BCEX HCCIEIOBAaHHBIX TpadoB, 3a HCKIOYCHHUEM TPEX H3BECTHBIX
CITy4Jaes.

HHocmoeepnocms ~ mamepuanos u  pe3yibmamos  OUNJIOMHOU  pabomui.
WCIIOJIb30BAHHBIE MaTepuaabl W PE3yJbTaThl JUIMJIOMHOW pabOThI  SBISIIOTCS
JO0CTOBEpHBIMU. PaboTa BBITIOTHEHA CAMOCTOSATEIHHO.

Obnacmb ~ 803MOJCHO20 ~ NPAKMUYECKO20 — NPUMEHEHUs.  apXUTEKTypa
pacnpenen€HHbBIX BEIYUCICHU MOXKET ObITh aIalTHPOBAHA I IPYTUX 3a7a4.
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AHATALBIS

Hvinnomnas npaya, 36 cmaponax, 1 mabaiya, 1 intocmpaywiii, 7 KpuiHiy.

Knouasvia cnosvr. TJIAJIKIA TPA®BI, JIIK HE3AJIEXXHACII, META/]
TAJIH 1 MEXAY, AJITAPBITM KVYHA, KIJIACTAP KUBERNETES,
BOBJIAYHbIA BBIUJITYDHHI, TERRAFORM, GOOGLE CLOUD.

Ab'exkmam Oacnedasanns 3'aynseyya Criocadbl TeHeEpalbll 1 aHAMI3y TJIaAKIX
rpaday.

IIpaomemam oacneoasanus 3'aynsaroyya npaBepka TimoTI3bl a0 HIKHSN aIHIIBI
KOJIbKACI[l He3aJIeKHACII.

Mbmaii 0acneosanns 3'ayndaoyya pacnpayoyka aneapbimmy 2eHepayvli e1aoKix
epaghay 3aoaoszenaca napaoxy, nabyoosa aneapvblmmy Npaeepki 2inomasvl ad iiKy
He3aNedCHACYl, apeanizayvls Mmawmadasanaza 6uliiuaibHaca IKCNEPLIMEHm) 3
sviKkapvlcmantem 8ooaaunsix maxuanoeiu (Kubernetes, Google Cloud).

Memaoami oacneoasanns 3'aynsaroyya KaMOIHATOPHBIS ATaPBITMbI, METaJ TaJiH
1 MeXay IS alPHKI JIIKY He3alle)Hacll, arapbltM KyHa 7151 aHami3y ABYXI0JIbHBIX
naarpaday, sxkaanas abapooyka rpada st 3YphICTBIYHAN aI[PHKI JIKY HE3aJIeKHACIII,
pasropTBaHHe kubernetes-kiactapa 3 ganamorait terraform 1 apranizaibls
napayieIbHBIX BBITIYIHHSY.

Ampuimansia 6bIHIKI [ IX HAGI3HA. pacIpallaBaHbl arapbITM TE€Hepalbll Ycix

MardbIMbIX MISIAKIX rpaday 3agaa3eHara nmapajky; p3ajii3aBaHbl alrapbiTM IpaBepKi
: 2 : A
rinot3el a(G) = - V|, ski cmamyyae nakiagHbig 1 SYPHICTHIYHBIL METab;

pasropuyThl Kubernetes-knactap y Google Cloud st mpaBsigzeHHs MamiTabaBaHbIX
BBUIIUSHHAY; IPAaBEA3EHbI BbUIIYAIBHBI SKCIIEPHIMEHT, SIK1 MalBSIpJKae TnoTI3y sl
ycix macnenaBaHbix rpaday, 3a BRIKIFOUIHHEM TPOX BAJIOMBIX BBITIATKAY.
Jlacmaesepuacyv mamapwvisanay i 6bIHIKA) ObINJIOMHAU Npaybsl: BBIKAPHICTAHBISA
MaTIPBISUIBI 1 BBIHIKI ABIIUIOMHAM Tparel  3’sysionia aactaBepHbiMi. [Ipara
BbIKaHaHa CaMacCTOMHa.
Boobnacyv macuvimaea npakmviynaea npviMsiHeHHs: apXITIKTYpa pa3MepKaBaHbIX

BBUTIYAHHSIY MO>Ka OBbIIb a/JanTaBaHa i 1IHIIBIX 3a/1a4.



ANNOTATION
Diploma work, 36 pages, 1 table, 7 illustrations, 7 sources.

Keywords: SMOOTH GRAPHS, INDEPENDENCE NUMBER, BRANCH AND
BOUND METHOD, KUHN'S ALGORITHM, KUBERNETES CLUSTER, CLOUD
COMPUTING, TERRAFORM, GOOGLE CLOUD.

The object of the research is methods for generating and analyzing smooth graphs.

The subject of the research is the verification of the hypothesis concerning the
lower bound of the independence number in smooth graphs.

The purpose of the research is development of an algorithm for generating smooth
graphs of a given order, construction of an algorithm for verifying the independence
number hypothesis, implementation of a scalable computational experiment using
cloud technologies (Kubernetes, Google Cloud).

Methods of research are combinatorial algorithms, branch and bound method for
estimating the independence number, Kuhn's algorithm for bipartite subgraph analysis,
greedy graph coloring for heuristic estimation of independence number, deployment of
kubernetes cluster using terraform and organization of parallel computing.

The results of the work and their novelty: developed an algorithm for generating
all possible smooth graphs of given order; implemented a hypothesis verification
algorithm for a(G) 2 2/7IVl combining exact and heuristic methods; deployed
Kubernetes cluster in Google Cloud for scalable computing; conducted
computational experiment confirming the hypothesis for all studied graphs except
three known cases.

Authenticity of the materials and results of the diploma work: the materials used
and the results of the diploma work are authentic. The work has been put through
independently.

Recommendations on the usage. The architecture of distributed computing can be

adapted for other problems.



