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Llenv pabompul. yCTAHOBIEHHE BBIUUCIUTEIBHOM CIOXKHOCTH 3aJadyd O
HAaUMEHBIIIEM HE3aBUCUMOM JOMHHUPYIOIIEM MHOXKECTBE B KJacce KyOUUECKUX
IJIaHAPHBIX JIBYIOJBHBIX TrpadoB; YyCTAHOBJIEHUE CBS3M 3aJlayl MUHHMU3AILUU
nceBno0yneBoil GyHKIMM Ha OyJaeBOM KyOe ¢ 3a/1aueil 0 HauMEHbIIIEM HE3aBUCHMOM
JOMHUHUPYIOIIIEM MHOXECTBE.

AxmyansHocms WUCCIENyeMBIX 3a7ad OOyCIIOBJI€HAa KaK BHYTPEHHEH JOTHUKOM
pa3BuTHs Teopuu TpadoB W KOMOWHATOPHON ONTUMM3AIUHU, TaK U MOTPEOHOCTIMU
MIPAKTUKH, TOCKOJIbKY YKa3aHHBIE 3aJladyd MOJCIHUPYIOT IIMPOKHM CHEKTp 3a/1ad
MIPUKJIAHOTO XapaKTepa.

Obvexm uccredo6anus. HE3aBUCUMbIE JOMUHUPYIOLIIE MHOXKECTBA B Tpadax.

Memoowvl uccrnedosanus. MeToAbpl TEOpUU IpadoB U TEOPUU BBIYUCIUTEIBHOU
CJIO)KHOCTH.

B pabote nosydeHs! clieIyIomne HOBbIE pe3yiIbTaThl:

1) YCTAaHOBJICHA NP-mtosHOTA 3aa4yu O HauMCEHbBIIEM HE3aBUCHMOM
AOMHUHHPYIOIICM MHOKCCTBC B KJIACCC Ky6I/I‘{CCKI/IX IJIaHAPHBIX IBYAOJIBHBIX I‘pa(i)OB
(TGM CaMbIM IIOJIYYCH OTBCT HaA OTKprTBIﬁ BOIIPOC, IIOCTABJICHHBIM B CTAaThe
«Independent dominating set problem revisited» »xypnama «Theoretical Computer
Science» B 2015-M rozy)

2) OopeaaokeHa  MOACIb  3aJad  MakKCUMHM3allMd W MHUHUMH3ALUU
HCCBI[O6y.]'IeBI>IX CI)YHKHI/IfI B TCPpMHMHAX HC3aBHUCHMBIX JOMHWHHUPYIOIIHNX MHOXKCCTB
HEKOTOPOI'0 CHEHAIBHOrO rpada (TeM caMbIM MOJIYYEH OTBET Ha OTKPBITBHIA BOIPOC,
nocraBiacHHbIE B crathe «Weighted stability number of graphs and weighted
satisfiability: The two facets of pseudo-Boolean optimization» xypuana «Annals of
Operations Researchy» B 2007-M roay);

3) pPaccMOTpPEH CHelHaIbHbIA Kiacc MO3U(OPM, HA3BAHHBIX OJHOTJIABBIMU;
IJI1 3TOT'O KJjIacCa Haﬁ,ﬂeHLI IMOJIMHOMHUAJIBHBIC AJITOPUTMbI HAXOKACHUA HAMMCHBIICTO
3HAYCHUA U TOYKN MUHHUMYMaA.
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Goal of research is to establish the computational complexity of the independent
dominating set problem within the class of cubic planar bipartite graphs; to draw a
connection between the problem of minimization of a pseudo-boolean function and
the independent dominating set problem.

The relevance of the problems under consideration is dictated by both the inner
logic of the progress of graph theory and combinatorial optimization and practical
requirements, since the aforementioned problems are used to model a wide spectrum
of the problems of practice.

Objects of research are independent and dominating sets in graphs.

Research methods are methods of graph theory and computational complexity
theory.

During the current research, the following new results were obtained:

1) it was shown that the independent dominating set problem in cubic
planar graphs is NP-complete (which answers the open question, formulated in the
article «Independent dominating set problem revisited» of the «Theoretical Computer
Science» journal in 2015);

2) a model for the problems of maximizing and minimizing a pseudo-
boolean function in terms of independent dominating sets of a certain graph was
proposed (which answers the open question, formulated in the article «Weighted
stability number of graphs and weighted satisfiability: The two facets of pseudo-
Boolean optimization» of the «Annals of Operations Research» journal in 2007);

3) a special class of posiforms (which we named one-headed) was
considered; polynomial-time algorithms for finding the minimum and the point of
minimum within posiforms of this class were found.
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