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AHHOTALIUS

Jlunnomnas paboma, 39 cmpanuy, 1 mabauya, 8 urnrocmpayut, 1 aucmune, 9
UCMOYHUKOS.

Kiouesuie crosa: JKECTKOCTD, JPEBECHASI IEKOMIIO3UIIM A,
JIPEBECHAS IIIMPUHA, T AMUJIBTOHOBOCTD, XOPJIAJIBHBIN TPA®D,
PEI'VJISIPHBIN T'PA®, IINTAHAPHBIN TPA®, ®AKTOP.

Obvexm  ucciedosanus  sA61sgemcs — 3ajada  ONPENCNICHHS  CII0KHOCTH
pacrio3HaBaHUs KECTKOCTH ISl pa3IUYHBIX KJIACCOB rpados.

Ilpeomemom uccneoosanus saeraomcs METOAbl U AITOPUTMBI PACIO3HABAHUS
xEcTKocTH rpada.

Lenvro pabomul s61aemcs 0030p TEKYIIETO COCTOSHHS UCCIACAOBAHUN 1O TEME
xéctkoctr rpadoB. Peanuzamus aaroputMa i pacro3HaBaHusl )KECTKOCTH Tpada.

Memooamu  uccredoosanuss  AGIAOMCA ~ CUCTEMHBIM  IMOJXO0N, U3yYCHHUE
COOTBETCTBYIOILIEH JINTEPATYPhl U IJIEKTPOHHBIX UCTOYHUKOB, TOCTAHOBKA 3aJayul U
€€ peLlICHHUE. .

llonyuennvie pezyromamsl U ux HOGU3HA: W3yYEHA JIUTEpaTypa, CBsI3aHHAs C
KECTKOCTBIO M JIPYrMMH cBoMcTBaMH TpadoB. PaccmoTpensl kiacchl rpados, ais
KOTOPBIX €CTh IOJMHOMHUAIBHBIA AJITOPUTM HAXOXKJECHHS KECTKOCTH, a TaKKe
OTKpBITHIE MTP0OJIeMBbI B 3TOM oOmacTu. CoOpana nHpopMamus o CBSA3U KECTKOCTH C
raMWIbTOHOBOCTBIO IS pa3HbIX KiaccoB TrpadoB. M3yueHbl 0COOEHHOCTH
pacno3HaBaHus KECTKOCTH B PETYSIPHBIX rpadax u MPUBEACHBI HEKOTOPBIE MPUMEPHI
nokazarenbcTB NP-TpyqHocTH pacmo3HaBaHus KECTKOCTH. Pa3oOpaH m peanm3oBaH
QITOPUTM TIOUCKA KECTKOCTU B rpad)ax ¢ OrpaHUYCHHOW IPEBECHOW MIUPUHON Ha
s3pike C++, a Takxke pa3o0paH aJrOpUTM MOMCKA APEBECHOW MIUPHUHBI U APEBECHON
JEKOMITO3ULIMHA C MUHUMAJIbHOW IIUPUHOM.

llocmogeepnocme  mamepuanog u - pe3yibmamos  OUNIOMHOU  pabombi.
WCIIOJb30BaHHbIE MaTepuaidbl M Pe3yJbTaThl JUIUIOMHONH padOTHl  SIBIISIIOTCS
JIOCTOBEpHBIMU. PaboTa BBIMOJIHEHA CAMOCTOSITEIBHO.

Obacmwvlo 803MOAHCHO20 NPAKMUUECKO20 NPUMEHEHUS A8/Aem sl UCCISIOBAHMS

MIPUMEHHUMBIX Ha MPAKTUKE CBOMCTB IpadoB.
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AHATALBIS

Ivinnomuas npaya, 39 cmaponax, 1 mabniya, 8 inocmpaywiii, 1 nicmeine, 9
KDbIHIY.

Knwouasvin  cnosvr: KAJSTHACLIb, JPAVHSHAS JDKAMIIABILIBIA,
JIPAVHSIHAS HIBIPBIHA, TAMIJIBTAHABACIb, XAPJIAJIbHBI TPA®,
PEI'YJISAPHBI TPA®, TINTAHAPHBI T'PA®, ®AKTAP.

Ab'ekmam  Oacneoasanns 3'aynseyya 3ajada  BBI3HAUDHHS  CKJIaJaHAcCIl
pacrna3HaHHS KaJsTHACIi U1 pO3HBIX Kiacay rpaday.

Ilpaomemam Oacneoasanusn 3'synaoyya MeTalbl 1 alrapbITMbl BBI3HAYDIHHS
KaJIsTHacIll Tpada.

Mb>maii 0acnedsanns 3'aynseyya arisj cydyacHara CTaHy Jlaciie/laBaHHSY 1a TIMe
KajsHacIi rpaday. Pramizanplis anrapelTMy I paclia3HaHHS KajsHacIli rpada.

Memaoami  Oacnedasanmnss  3'aynsioyya  CICTOIMHBI  MAIBIXOJ, BBIBYUIHHE
aJinmaBeHal JiTapaTyphl 1 3JIEKTPOHHBIX KPBIHIILL, TACTAHOYKA 3a7a4bl 1 sie BEIPAIlIIHHE.

Ampuimanvia ebiniki | ix Hasizna: BeIBy4YaHa JiTapaTypa, 3BsI3aHast 3 KaJISHACIIO 1
1HIIBIMI cBOMcTBaMi rpaday. Pasriemkansl kinacel rpaday, 1 aKix ECIib MaJTiHOMHBI
aNrapbITM 3HAXOJKAHHS KaJsTHACI[l, a TaKcama aJKphIThis MpabieMbl ¥ TaTail rajiHe.
Cabpana iHdapmarnpis ad CyBs3i KaIsTHACIll 3 TaMUTbTaHABACITIO JIJIST PO3HBIX Kjacay
rpaday. BeiByuaHsl acaOmiBaciii pacmasHaHHS KaJTHACIl ¥ pIryJsipHBIX rpadax i
IPBIBEI3EHBI HEKATOPBIS MPBIKIaAbl Toka3zay NP-1sokkaciii pacna3HaHHS KaJsTHACII.
Pazabpansbl 1 pranizaBaHbl arapbIT™M alicaHHs KajsHaclli ¥ rpadax 3 abmexkaBaHait
npayHsHaii MBIpeIHEH HAa MoBe C++, a Takcama pa3zaOpaHbl alIrapbiTM MOIIYKY
JpayHsHAW MIBIPBIHI 1 IpayHSIHAN 19KaMMa3ilbli 3 MiHIMAJIbHAW MIBIPBIHEN.

Jlacmaeepuacyvb mamapuianay i 6bIHIKA) ObINJIOMHAL Npaybl: BBIKAPHICTAHBISA
MaTIPBISUTBI 1 BBIHIKI AbluioMHai [Ipamel 3’synmsroriia  gacrtaBepHbiMi. [Iparia
BBIKAHAHA CaMACTOMHA.

Bobnacyvo mazuvimaca npaxmovlunaeca npwviMaHeHHs 3'ayiseyya TACIeIBaHHI

VnacuiBaciei rpaday, sikiss MardbiMa MpbIMSHIIL HA TPAKTHILIBI.



ANNOTATION
Diploma work, 39 pages, 1 table, 8 illustrations, 1 listing, 9 sources.

Keywords: TOUGHNESS, TREE DECOMPOSITION, TREEWIDTH,
HAMILTONIANITY, CHORDAL GRAPH, REGULAR GRAPH, PLANAR
GRAPH, FACTOR.

The object of the research is the problem of determining the complexity of
recognizing toughness for different classes of graphs.

The subject of the research is methods and algorithms of recognizing toughness
of graph.

The purpose of the research is an overview of the current state of research on
graph toughness. Implementation of an algorithm for recognizing graph toughness.

Methods of research are a systematic approach, studying relevant literature and
electronic sources, setting the problem and solving it.

The results of the work and their novelty: the literature related to toughness and
other properties of graphs was studied. The classes of graphs for which there is a
polynomial algorithm for finding toughness are considered, as well as open problems
in this area. The features in regular graphs are studied and some examples of proofs of
NP-hardness of recognition of toughness are given.Information on the relationship
between toughness and hamiltonianity for different classes of graphs is collected. The
algorithm for detecting toughness in graphs with limited treewidth in C++ is analyzed
and implemented.

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: research into practical properties of graphs.



