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["padobl

(HeopuenTtuposaHHbim) rpachom G HasbiBaetcs napa (V, E),
rae V — HenycToe kOHEYHOE MHOXECTBO BepluunH; E — KoHe4yHoe
MHOXXECTBO pebep, npuyem Kaxzaomy pebpy e € E conoctaeneHa
HeynopsaoYeHHas napa BepwuH, T.e. e = (v, w), rae v,w € V.

Bynem paccmatpuBath rpadbl 6e3 netesnb u KpaTHbIX pebep.

Opyrumu cnosamu, 6e3 pebep Buga e = (v, v), rae v € V,
KOTOpbIE Ha3blBalOTCA neTsisimMu, n 6e3 pebep Buga e; = (v, w) u
e = (v,w), rae v,w € V n e; # e, KOTOpble Ha3bIBaOTCA
KpaTHbIMK pebpamu.



1somopdnsm rpachos

[ea rpadha 6e3 netens n kpaTHbIX pebep
G1 = (V1,E1) n Gy = (2, B2)

Ha3bIBAOTCS U3OMOPMHLIMU, €C/IN HAAETCS B3aWMHO
OAHO3Ha4HOe oTobpaxerme ¢ : Vi — Vo, coxpaHsitowee pebpa, T. e.
AN5 NODbIX BEPWNH v, w € V] BbINOJHSIETCS COOTHOLUEHUE:

(v,w) € Bi & (#(v),p(w)) € Ea.



[yt B rpadpax

Mytem (unu mapwpytom) B rpace G = (V, E) u3 BepwmHbl vy B
BEPLUMHY Vp, (nn (vp, vin)-NyTem) HasbiBaeTcst
nocneaoBaTeNbHOCTL BEpWNH 1 pebep rpada G

Vo€rvieVo ... Vm—_1€mVm,
B KOTOpO#i €f = (vj_1,Vj) € E ans kaxporo j=1,...,m, m > 0.
OnnuHa nytu — yucno m ero pebep.
Lent — nyTtb 6e3 nosTopeHuii pebep.

MpocTasa uenb — uenb 6e3 NOBTOpeHUIE BEPLLNH.



Linknel B rpachax

3aMkHyTbI NyTb — NyTb, B KOTOpoM m > 1 1 nepsas u
MOC/NelHss BEPLUMHbI COBMNAAAIOT.

Linkn — 3amkHyThIG nyTb 6e3 nosTopeHuii pebep.

MpocToit UMKN — UKUKA, B KOTOPOM BCE BEPLLNHbLI, KPOME
nocnefHei, pasinyHbl.



MNogrpadbl

lpacp H = (V’, E') naseisaetcs nogrpadom rpacpa G = (V, E),
ecm V' CV, E'CE.

Moarpacp H = (V, E’) rpacba G = (V, E), T.e. noarpad,
coaepXalunii Bce BeplwnHbl rpacda G, Ha3bIBAETCA €ro OCTOBHbLIM
noarpacom.



Cesi3HOCTB

Ipap G = (V, E) Ha3biBaeTCA CBA3HbIM, €CAU 4151 KAXKAOWA napbi
BepwuH v, w € V B rpace G Haiigetcs (v, w)-nyTb.

MakcumanbHblid (No BKIOYEHNO) CBSA3HBLIN noarpad rpacda G
Ha3bIBAETCS €ro KOMMOHEHTOW CBA3HOCTM.



[MpocTeiine cBoiicTBa rpados

MpeanoxxeHue.

1. Ecan B k cBsA3HOMY rpachy Aobasuts pebpo, coeanHsiroLee
KaKne-To ABe HECMEXHbIE ero BEPLUNHBI, TO MOJIyHEHHOM rpacghe
HangeTcsl YnkJa.

2. Ecnun B cBsizHom rpacbe yganuth pebpo, npuHagnexatiyee
KaKoMy-TO LMKJTy, TO OCTAHETCS CBA3HbIN rpach.

Mpepnoxenue. Mycts G = (V, E) — rpach 6e3 netesns n kpaTHbix
pebep ¢ p BeplumHammu, g pebpaMu n S KOMMIOHEHTaAMU CBS3HOCTU.
Toraa

)s>p—gq;

2) ecin B rpache G OTCYTCTBYIOT LMK/bI, TO S = p — .



LepeBbs

OepeBom HasbiBaeTca cBA3HbIA rpad 6e3 LMKNOoB.

Teopema (0 paBHOCUABHbLIX onpeaeneHusx aepesa). [lycTs
G = (V,E) — rpach c p BepwumHamu n q pebpamn. Torga
creayoumne YyTBEPXKAEHNS PABHOCUIIBHBI:

1) G — gepeBo, T.e. cBA3HbI rpach b6e3 yukIos;
2) G — cBsi3Hblii rpagp n g = p — 1;
3) G — rpag be3 yuknos n q = p — 1,

4) G — rpach b6e3 ynknos, Ho npu coeguHernmn a0boii napel
HECMEXHBIX BEPLUNH PeOPOM MOABASETCS LUKJ,

5) G — cBsi3Hblii rpach, HO npu yaaneHumn aroboro pebpa ocraercs
HeCBA3HbIN rpach.



LepeBbs

Hokazatenbcteo. 1 = 2.

Jano: G — ceazHbIli rpad 6e3 ynknos.
Jokazatb: G — cBazHblii rpadp n g = p — 1.

ObocHosarue. To ycnoenio G CBA3HBLINA.

Mo ycnosuto G 6e3 UMKIOB, NOSTOMY MO COOTHOLWEHUIO ans G
MeXy YMC/IOM BEPLUNH p, YNCAOM pebep g 1 YMCIOM KOMMOHEHT
CBSA3HOCTM s = 1 nonyyvaem: 1 =s=p—gq.

3Haunt, g =p — 1.



LepeBbs

HokazatenbctBo. 2 = 3.

Jano: G — cBsizHblii rpacb u g = p — 1.

Jlokazatb: G — rpad 6e3 uuknos m g = p — 1.

ObocHosarue. To ycnosuio g = p — 1.

Ecnn B cBsizHom rpadpe G Haligetcs umkna, To yganum us G
HekoTopoe pebpo e u3 umkna. Octanertcsa cesisHbili rpacd G'. Mo
cooTHoweHno ana G’ Mexay 4MCcnom BepLInH p, YNCIOM

pebep g — 1 n 4NCNOM KOMMNOHEHT cBA3HOCTM s’ = 1 monydaem:
ss>p—(g—1)=(p—q)+1=2— npotusopeune.

3HaunT, G 6e3 unKIos.



LepeBbs

dokasatenbctBo. 3 = 4.

Jano: G — rpad 6e3 yuknos u g = p — 1.
Hokazate: G — rpad 6e3 unKoB, HO NpU coeamnHeHnn Nobol
napbl HECMEXHbIX BEPLUNH p66pOM NOABJIAETCA UNKII.

ObocHosarue. Mo ycnoeuio G 6e3 unkIoB.

Mo cooTHoweHuno ans G Mexagy HNCAOM BEPLUUH P, YUCIOM
pebep g N YNCNIOM KOMMOHEHT CBSISHOCTU S MOJY4YaeMm:
s=p—q=1, 1.e. G CBA3HBbIIA.

3HaunT, npn coeguueHnmn B G 06O Napbl HECMEXHbBIX BEPLUUH
pebpoM NosiBUTCS LMK,



LepeBbs

Dokazatenbctso. 4 = 5.

Jano: G — rpad 6e3 uuknos, HO Npu coearHeHun OHOI Napsi
HECMEXHbIX BEPLIUH pebpoM MOSIBASIETCA LK.

Lokazatb: G — cBazHblii rpady, HO npu yaaneHun noboro pebpa
OCTaeTCsl HeCBA3HLIA rpad.

ObocHosaHue. Ecnu G He CBA3HbIN, TO NpU COEAUHEHUN ABYX
BEPLUMH W3 Pa3HbIX KOMMOHEHT CBSISHOCTMN LINKJ1 HE MOSIBUTCS.
3HauyuT, G CBA3HbI.

Myctb npu yganeHun u3 G HekoTOporo pebpa e ocTancs CBsA3HbI
rpad G'. Toraa G nony4yaetcs us ceasHoro rpada G’
nobaeneHnem Hosoro pebpa e. MNostomy B G HailgeTcst umkn —
npoTuBOpeYune.

3HauuT, npn yganeHun ns G noboro pebpa ocTaHETCs HECBA3HBbIN

rpac.



LepeBbs

HokazatenbctBo. 5 = 1.

Jano: G — ceazHbIli rpad, HO npun yaaneHum noboro pebpa
OCTaeTCsl HECBS3HbINA rpad.
Hokazatb: G — cBszHblii rpad 6e3 yuKos.

ObocHosarue. Mo ycnosuto G CBA3HbII.

Ecnn B G Hailgetcst umkn, To yganum s G noboe pebpo ns
umkna. OctaHeTca ceasHbIl rpad —npoTueopeyne.

3HaunT, G 6e3 uuKNos.



OcToBHble AepeBbs

OcToBHbLIM AepeBOM CBSI3HOMO rpada Ha3bIBAETCA €ro OCTOBHbINA
NoArpad, ABAAOWMNIACS LEPEBOM.

Teopema. B so0bom cBsizHOM rpaghe HaliaeTcst OCTOBHOE fEPEBO.
HokazaTtenbcTso. Mycts G = (V, E) — cBsisHbiii rpad.

MokaxkeM, 4TO B rpache G MOXKHO MOLIArOBO NOCTPOUTL OCTOBHOE
[epeBo.



OcToBHble AepeBbs

JokazatenbctBo. [lyctb H — Kakoli-TO OCTOBHbI CBSI3Hbl
noarpad rpada G, Hanpumep, cam rpad G.

1) Ecnn B nogrpade H HeT LMKIIOB, TO OH SIBASIETCS OCTOBHBIM
aepesom rpaca G.

2) NHaue Bbibepem B rpacpe G npoussonbHoe pebpo e € E,
NpUHagexxallee Kakomy-To unkny nogrpada H. MNMosTopum
paccyxgenusi 1-2 ans octoeHoro noarpadpa, nosydatowerocsi us H
ypaneHnem pebpa e, KOTOpbIii TakxkKe SIBASIETCS CBA3HLIM.

T. K. Ha KaXXAOM Luare paspbiBaeM xoTs bbl oguH umkn rpacda G, a
LMKJIOB KOHEYHOE HIC/IO, TO YEpPe3 KOHEYHOE YUCIIO LIAroB
nonydum nogrpac 6e3 unknos. OH SBASETCS OCTOBHBLIM

nepesom D rpadha G.



[locTpoeHune ocToBHOTO AepeBa

v3 Vs

%) V4




[locTpoeHune ocToBHOTO AepeBa

v3 Vs

%1 Ve

VoN ' V4




[locTpoeHune ocToBHOTO AepeBa

v3 Vs

%1 Ve

Vo Ny V4




[locTpoeHune ocToBHOTO AepeBa

v3 Vs

%1 Ve

Vo o V4




[locTpoeHune ocToBHOTO AepeBa

v3 Vs

Vo o V4




Obxog B rnybuHy B gepese

Mycte D = (V, E) pepeso n vy € V. Obxopom B rnybuny uns
BEPLUMHBI Vy Ha30BeM criegytowmii obxog gepesa D:

1) no nenpoiigenHomy pebpy (vp, v;) € E nepeiiTn B HenpoiigeHHoe
nogaepeso D;, 0boiiTn ero B rnybuHy n3 BepwuHebl v; 1 no pebpy
(vo, vj) BEpPHYTbCS B BEPLUMHY Vp;

2) ecnn npoiifieHbl BCE MOAAEPEBbLS, TO 3aKOHYUTL OOXOA.



OueHka yucna gepeBbes

Teopema. [ns qucna 6(q) HensomopdpHbix fepesbes ¢ q pebpamm
CnpaBes/INBa OLEHKA:

d(q) < 49.

Hokazatensctso. Mycte D = (V, E) — pepeso ¢ g pebpamu un
vo € V. Oboiigem gepeso D B rnybuny us sepwutbl vo € V. lMpn
TakoM obxoge Mo Kaxgomy pebpy npoligeM ABa pasa: nepeblii pas
Npn nepexofe B COOTBETCTBYIOLLEE NOALEPEBO, BTOPOI pas npu
BO3BPALLEHUN U3 HErO.



OueHka yucna gepeBbes

dokasatenbcteo. Mo atomy obxoay noctpoum kog aepesa D —
Habop k(D) u3 Hyneit n egnnuy, anunbl 2g. CHavana aToT Kog He
3anosiHeH. [Npn npoxoge no ovepegHomy pebpy 3anosiHseM B Koge
k(D) nepBbiii He3anoMHEHHbIN Pa3psiA MO CAESYIOWM NPaBUIaM:

1) ecnu no pebpy nepexoanm B nopnepeso, To B kKog k(D) nuwem
HOJb;

2) ecnn no pebpy Bo3BpaLLaeMcs U3 noaaepesa, To B kog k(D)
nuLWeM eguHunLy.

Tor,u,a Pa3NNYHbIM AepPEBbAM COOTBETCTBYHOT Pa3Hbl€ KOAbI.

Moatomy 0(q) He npeBocxogmMT Hmucna Habopos 13 Hynel n eguHUL,
ONVHbL 24, T. €.

5(q) < 229 =49,
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