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PE®EPAT

JluromHas paborta, 44 crpanuiibl, 22 wotocTpanuu, 1 Tabnuia, 16

HCTOYHHKOB.

Kirouesie cnoBa: 'PA®, TUITEPTPA®, JIOMUHHUPYIOIEE
MHOXECTBO, BEPHIMHHOE ITIOKPLITHE, OKPECTHOCTHOE
MHOXECTBO, HE3ABMUCUMOE OKPECTHOCTHOE MHOXECTBO,
COBEPHIEHHOE OKPECTHOCTHOE MHOXECTBO, OKPECTHOCTHOE
YHCJIO, NP-TIOJTHAS 3AJIAUA, TTPUBJIVDKEHHBIN AJITOPUTM.

OOBEKT UCCIEeI0BAHUS: OKPECTHOCTHBIE MHOXECTBA B rpadax U ux

Pa3SHOBHUJIHOCTH — HC3aBUCHUMBIC U COBCPIICHHBIC OKPECCTHOCTHLIC MHOKCCTBA.

HGJ'IL pa6OTbII HNCCIICAOBAHUC CTPYKTYPHBIX CBOMCTB OKPCCTHOCTHBIX
MHOX>CCTB B rpa(bax, IMOJIYUYCHUC HUJKHUX U BCPXHHUX OLICHOK Ha OKPCCTHOCTHOC
quCJI0 rpacba, YCTAaHOBJICHUC CJIOKHOCTH 3aa4 OIITUMHU3AINH U PACIIO3HABAHUS,
CBA3aHHBIX C IIOHATHCM OKPCCTHOCTHOI'O MHO>KCCTBaA, pa3pa60TI<a HpH6JIPDKéHHBIX

AJITOPUTMOB HAXOKIACHHA HAMMCHBIINX OKPCCTHOCTHBIX MHOKCCTB.

Pe3ynbpTaT: yCcTaHOBIIEHBI CTPYKTYPHBIE CBOMCTBA HAUMEHBIIIUX
OKPECTHOCTHBIX MHOXECTB U HEKOTOPBIX UX PAa3HOBUAHOCTEN B rpadax, MoTyYEHbI
HI)KHHME U BEPXHHUE OLIEHKH Ha OKPECTHOCTHOE YMCJIo Ipad)a B TEpPMUHAX MOPSIIKa
rpada 1 MaKCUMaJIbHOM CTETIEHH €ro BepIIuH, JoKkazaHa NP-nonHoTa 3amay

CymcCTBOBAaHUA B rpa(be HC3aBHUCUMOI'0O U COBCPHICHHOI'O OKPCCTHOCTHBIX

MHOYECTB, TPEIOKEH (Lln(n + m)J + 1) -IPUOIMKEHHBIN aJITOPUTM TSI

OHTHMHBaHHOHHOﬁ 3ala4 O HAUMCHBIICM OKPECCTHOCTHOM MHOZKCCTBEC, I'IC 71 1 1

— COOTBETCTBEHHO YHUCJIO BEPIITUH U YKCII0 pEOEp BXOAHOTO rpada.

MeToapl UCCIeIOBaHUS: METOIBI TEOPUH TPadOB U TEOPUHU

BBIYHUCIIUTEIHLHOU CIIOKHOCTH.

O6nactb npuMeHeHus: Teopus rpadoB, IPOSKTUPOBAHKE CETEN

OCCIIPOBOJTHOM CBSI3H.



PODEPAT
JpimioMHast padota, 44 ctaponki, 22 imoctpaiisii, 1 Tabiina, 16 KpbIHiL.

Kirouassie cnossl: [PA®, I'TTIEPTPA®, JAMIHYIOUAE MHOCTBA,
BAPIILIHHAE MAKPBILIE, HABAKOJIbBHAE MHOCTBA, HE3AJIEXKHAE
HABAKOJIBHAE MHOCTBA, IIOYHAE HABAKOJIBHAE MHOCTBA,
HABAKOJIBHBI JIIK, NP-TIOYHAS 3AJJAYA, ITIPBIBJIDKAHBI AJITAPBITM.

AG’eKT macienaBaHHs: HAaBaKOJIbHBISI MHOCTBA ¥ rpadax 11X pa3HaBiTHACII

— HC3aJIC’)KHBIA U HOS'/HBIH HaBaKOJIbBHBII MHOCTBA.

Mbta paboThl: facieaaBaHHe CTPYKTYPHBIX yJaciliBaclieil HaBaKOJIbHBIX
MHOCTBay y rpadax, aTppIMaHHE HI’KHIX 1 BEpXHIX al[PHAK HA HABAKOJIbHBI JIIK
rpada, ycTaHayJIeHHEe CKJIaJJaHaCIll 3a/1a4y anThIMi3allbll 1 pacria3HaBaHHS,
CBSI3aHBIX 3 MAHAIIIEM HaBaKOJIbHAra MHOCTBA, paclparoyka npbeiOaixKaHbIX

anrapbITMay 3HaXOJ/KaHHS HAMMEHIIBIX HABAKOJIbHBIX MHOCTBAY.

P33ynpTaT: BEI3HaYaHbl CTPYKTYPHBIS YIIacliBacll HAWMEHIIBIX
HABaKOJIbHBIX MHOCTBAY 1 HEKATOPHIX 3 1X pa3HaBigHACIEH y rpadax, aTphIMaHbl
HDKHIS 1 BEpXHIS alPHKI Ha HABAKOJIbHBI JIiK rpada ¥ TopMiHax napaaky rpada i
MakKciMalbHail CTyIIEH1 SIro BAPIIbIHAY, Aaka3aHa NP-mayHarta 3aay icHaBaHHS ¥

rpade He3anexkHara 1 moyHara HaBaKoJibHara MHOCTBA, MparaHaBaHbl
(Lln(n + m)J +1) -MIPBIOJTIYKAHBI AJITAPBITM ISl alThIMi3allbliiHAK 3a1a49K a0
HaWMEHIIIBIM HaBaKOJIBHBIM MHOCTBE, J13€ 71 M m — aJlIaBe/IHA JIIK BSIPUIBIHSIY U JIIK
pa0pay yBaxoanara rpada.

Mertanbl qacieaaBaHHs: METaJlbl TIOPHI1 Tpaday 1 TIOPHIl BhUIIHaIbHAN

CKJIaJaHacIl.

["anmina npeIMsTHEHHS: TAOPHIS Tpaday, mpacKkTaBaHHE ceTak OecrpaBaIHON

CYBSI31.



ABSTRACT
Diploma thesis, 44 pages, 22 figures, 1 table, 16 sources.

Keywords: GRAPH, HYPERGRAPH, DOMINATING SET, VERTEX
COVER, NEIGHBORHOOD SET, INDEPENDENT NEIGHBORHOOD SET,
PERFECT NEIGHBORHOOD SET, NEIGHBORHOOD NUMBER, NP-
COMPLETE PROBLEM, APPROXIMATION ALGORITHM.

Object of research: neighborhood sets in graphs and their varieties —

independent and perfect neighborhood sets.

Objective: study of structural properties of neighborhood sets in graphs,
obtaining lower and upper bounds for the neighborhood number of a graph,
establishing the complexity of optimization and recognition problems related to the
concept of neighborhood set, developing approximate algorithms for finding the

smallest neighborhood sets.

The result: the structural properties of the smallest neighborhood sets and
some of their varieties in graphs are established, the lower and upper bounds for
the neighborhood number of a graph in terms of the graph order and the maximum
degree of its vertices are obtained, the NP-completeness of the problems of

existence of independent and perfect neighborhood sets in a graph is proved, a

(Lln(n + m)J +1) -approximation algorithm for the optimization problem about the

smallest neighborhood set is proposed, where n and m are the number of vertices

and the number of edges of the input graph respectively.

Research methods: methods of graph theory and theory of computational

complexity.

Field of application: graph theory, design of wireless networks.



