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PEDEPAT

Jurnmomustit ipoekT, 30 c., 9 pucyHkos, 32 popMyibl, 9 HCTOYHUKOB.

HE3ABUCUMOE OKPECTHOCTHOE MHOXECTBO, COBEPIIEHHOE
OKPECTHOCTHOE MHOXECTBO, (K.-€)-CBOBOJIHbII1 IIJIAHAPHBIN
KYBUUYECKUI1I TPA®, NP-TIOJJTHOTA, NP-TPYJHOCTH, 3AJJAUA
PACIIO3HABAHU S, DTAJIOHHASA 3AJIAYA.

Obvexm uccrnedosanus — 3aJladu paclio3HOBaHUS, CBA3aHHBIE C HE3aBUCUMbBIMHU
Y COBEPIIICHHBIMU OKPECTHOCTHBIMU MHOKECTBaMu Tpada.

Llenv pabomsi — W3YYUTHh TOHATUS HE3aBHUCHMOTO U  COBEPIIEHHOTO
OKPECTHOCTHOTO MHOXKECTBA M CBSI3aHHBIE C HHUMH IapaMeTpbl, HCCIEN0BAThH
BPEMEHHYIO CII0)KHOCTh COOTBETCTBYIOIIMX 3a/Jay pacro3HaBaHHUS B Kjacce BCeX
rpadoB u knacce K- € cBoGoambix Tpados. Haiitu kmaccel TpadoB, s KOTOPBIX
3TH 3a/1a4¥ MIOJTMHOMHUAIBHO Pa3pelInMBbl.

B xome pa0oTbl u3ydeHBl TOHSATHS HE3aBUCHMOTO M COBEPIICHHOTO
OKPECTHOCTHOTO MHOJKECTBA W CBSI3aHHBIE C HHUMH TapaMeTphbl, BBEACHBI
COOTBETCTBYIOIIIME 3aJadll pPACllO3HABAaHUS, BHIOpAHBI TMOAXOMAAIIUE ATAIOHHBIC
3a7a4M, JUISI KOTOPBIX MOCTPOCHBI MOJMHOMHAIBLHBIE CBEICHHWS, U3YUYEHBI CBOWMCTBA
K.-e cBoGommbix rpadoB, paccMOTpeHHl Kimacchl TpadoB, I  KOTOPHIX
MOCTaBJICHHBIC 33]]a41 TOJTMHOMHAILHO Pa3pemInMbl.

Pesynomamamu sBasitoTcst mosydeHue nokazarenbcTB NP-mogHOTHI 3agau «3
HezaBucumoe oxkpecTHOCTHOE MHOXECTBO», «3  COBEpIIEHHOE OKPECTHOCTHOE
MHOKECTBO» B Kiacce BceX rpados u B kmacce Kie—€ cBoGOMHEIX TpadoB, a Takxke
HE PAaCCMOTPEHHBIA paHee B JUTeparype kiacc rpadoB, IJsi KOTOPBIX ATH 3aJadu

MOJIMHOMHAIIEHO Pa3peIIiMBl.

Obnacmoio npumeHeHusi SIBISIOTCS CaMble pa3Hble cpepbl  UYEIOBEUECKOM
KU3HU. B dWacTHOCTH, 3alayMl CBS3aHHBIE C HE3aBUCHUMBIMUA WM JIOMUHHUPYIOIIMMH
MHO>KECTBaMH, a TakK)K€ BEPIIMHHBIMU TIOKPHITHSIMH, YacTO TMPUMEHSIOTCS TIpU
POEKTUPOBAHUU KOMIIBIOTEPHBIX CETEH.
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INDEPENDENT NEIGHBOURHOOD SET, PERFECT

NEIGHBOURHOODSET, (Ki-€} -FREE PLANAR CUBIC GRAPH, NP-

COMPLETENESS, NP-HARDNESS, DECISION PROBLEM, SAMPLE

PROBLEM.

Object of research — decision problems associated with independent and
perfect neighborhood sets of the graph.

Purpose — studying the concepts of an independent and perfect neighborhood
set and related parameters, investigating the time complexity of the corresponding
decision problems in the class of all graphs and the class of Ki-€ free graphs.
Finding classes of graphs for which these problems are polynomially solvable.

In the paper the concepts of an independent and perfect neighborhood set and
related parameters are studied. The corresponding decision problems are introduced,
and suitable sample problems are considered, for which we construct the polynomial
reductions. The properties of Ki-€ free graphs are studied. Finally, previously
explored classes of graphs for which stated decision problems can be solved in
polynomial time are analyzed.

The results are the proofs of NP-completeness of the problems "3 Independent
neighborhood set", "3 Perfect neighborhood set" in the class of all graphs and in the
class of Ki-€ free graphs, as well as the class of graphs that previously hasn’t been
considered in the literature, for which said decision problems can be solved in
polynomial time.

The scope of applications are various areas of human life. In particular,
problems related to independent and dominant sets, as well as vertex covers, are often
used in the design of computer networks.



