14.01.2021
Ход урока
1. Изучить новый материал.
2. Сделать конспект.
3. Ответить на контрольные вопросы. 
4. [bookmark: _GoBack]Сдать на проверку только ответы на вопросы, 14.01.21 до 15:00.
5. Работы отправлять на почту tulupovapolinaviktorovna@mail.ru 
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3 4 TnatoHoBb! rpachbi

ITaamonoasivi zpagamu WasHIBAIOTCA Tpaisi, OGPAIOBAHHbIE BEPUIMHAMM H Peb-
PaMH NIATH NPABHIBHBIX MHOFOTPAHHHKOB — MIaTOOBKIX TEN: TETPAdAPa, KyGa,
OKTaspa, KofeKaIpa H HKocadapa. Tpac Ki, 3oGpaxenniii Ha puc. 4.1.2, coor-
5 i BeTCTBYeT TeTpasApY, @ rpadhi, cooTBETCTBYIOWME KyOY # OKTAIpY, NOKEMaMbL
wa pue. 4.1.6 n 4.1.7 cooTnercrachto.

247 28
Puc. 4.1.6. Tpac, Puc. 4.1.7. (pad,
cooresTCTayOWM KyEY cooraercTeyouINA OKTAAY

249 %0

= Ocranbibie rpadhi, COOTBETCTBYIOWME JOREKAAPY W HKOCAIIpY, MPeATaractcs

HapHCOBaTS HTATE IO (M. yNp. | B KoHue payzena).

= BYAONbHbIE rpadhbl

251 252 Reya pach

Tpacp HaswiBaeTCR Oay00TbbIM, ECTH CYILECTBYET TAKOE PAIGHEHHE MHOXECTBA
€10 BEpUIHH HA 182 KNACCA, NPH KOTOPOM KOHLb! KAKIOT0 PeGpa NEKAT B pasHbIX
Knaccax. JIByaombHif 1pad MOXKHO OIENEAHT W APYTHM CTIOCOGOM — B TepMM-
HaX PACKPACKH €r0 BEpUIH ABYMS UBETAMM, HANIDHMED, KACHBIM M CHHUM. Tlp
5 5 3TOM rpac) HA3HIBACTCH O6YOOTBHBIM, €CTH KAKAYIO €XO BEPUIMHY MOKHO MOKpa-

CHTh CHHHM WTH KpACHBIM LIBETOM TaK, 4TOGbI K&XKIOE €10 PeGpO HMENO OTHH Ko~
et KpacHBii, a 1pyroii — cutmil.

ECH 8 18y207sHOM rpache BCAKHE 1BE BEPLIMHB W3 PATHbIX KIACCOB CHEHBIE, TO
TaKoi rpath HasbiBacTCs momwsune Osydomsieim cpagbos. Tlonmii ABYIOTbHBI
255 %6 Tpach, y KOTOPOTO OZHOMY KAGCCY NPHHALIEKAT m BEPLIMH, 3 IPYTOMY — N Bep-
Wi, 0BOIMAUAIOT Ko

Toneii AsyRomshbii rpap swaa K, wawsaeTcR saesomsin  zpadom
Ha puc. 4.1.8 soBpanen rpadp K s.

257 258
259 20

Puc. 4.1.8. pac Ky 5.
261 %2
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246 Yacrs | Maromanmechve ochoses

23 24 AHANOTHYHO MOKHO BBECTH k-nonbHbie rpadpei. Ipady naseisaercs k-Oozsubim
2pagom, ecav cyllecTayeT TAKOE PAIGHEHHE MHOKECTBA €0 BepLIMH Ha K K1acCoB,
1PH KOTOPOM BCAKOE PeGpO rpatha COEMHSET B BEPLIMHbI M3 PA3HBIX KIACCOB.

= = OpuenTupoBankbie rpacbbi (oprpachi)
Tpad G=(V, E) wasmaerca opuenmuposanntin zpaghos (opzpacpon), ecnm
EC V2, 70 ects nepumis ncex ero peGep ynopanosens. Ecnn (i, v) € £, 0 nep-

UMHY U HASBIBAIOT HGUQGHON BEPUIMHOR, A V— KOWENNOH BEPWMNOR peGpa.
Oprpagei ioGpaxaioTca Tak e Kax H rpagul, ¢ TOR ML pasHuLeH, 4TO HX
7 248 pe6pa 0GOIHAAIOTCA CTPENKAMH, BEAYLLAMH W3 HAQIbHOI BEpUIMHBI peGpa

B KoHeuHyto. JIpyrHMH CAOBAMH, ec (, V) — PEGPO Oprpada, TO H3 BepLIHbI &
B BepuHY v Bezer cTpenka. TIpuMepb oprpaghos nokasaHbi Ha puc. 4.1.9.

29 250
B 52
Puc. 4.1.9. Oprpacel
MosHo OnipeenHT, H opHeHTHpOBaHHb MybTHTPad. Tpady G = (V, E) asbiba-
23 54

ercs opuenmuposanueim mymsmuzpagom, ecnu EC MV u kaxaoe ero pe6po
YNIOPAROHEHO, T. €. YKAHO, KAKAA BEPLIHHA NEPBAs, A Kakas BTOPas. Crenopa-
TensHo, 8 oprpachax peSpa (i, v) u (v, ) pasHsie.

2% 4.1.3. Usomopcuam rpachos. Moparpacpbi

Tycrs G = (V, E) w H=(Vi, E)— rpadpst #t h: V— Vi — B3auMHO OIHO3HA4HOE
cootaercTme (1o ecth [V]=|Vil). OtoGpanense h Hasbisaetcs usomopghusmor
zpaghos G w H, ccnn ans mioSsix sepunn u n v rpaga G wx oBpasst h(u) w h(v)

CMexHbie b rpage H TOTa H TONKO TOrAa, KOTAA U M v cMexHbie B G. Ecau Takoe
= = oToGpakenie h cyllecTayer, To rpaei G 1 H HA3HIBAIOTCA ua0MOpdmbia

OueBMANO, UTO OTHOWIEHHE WIOMOPIMA TPA(OB ECTH OTHOWLIEHHE KBHBATEHT-
HoeTH. H30MOpQHBIC Tpadpsi, Kax NPasHO, HE PA3THNAIOTCA.

Tpad H=(V, E) wassinactca nooepadom rpada G=(V, E), ecu V'SV u
E'CE. Ecau H— noarpad rpada G, o rosopar, 4to H waxoautes b rpage G.
Tloarpa H rpatha G nassisaetcs ocmossis nodzpadom, korsa V
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Tipumep 4.1.1

2 3 2 3

T O 3 T g J

Puc. 4.1.10. [pad> u ero ocrosHoR Noarpacd

. Puc. 4.1.11. [pad 1 oro noarpacei ¢

4.1.4. KOHTpPOnbHble BONPOCHI
O Yro HaseiaeTcs rpadiom, MyabTHpadoM, nicerorpagom?
O Kaxas pashuua mexy rpadom u ncesziorpagom?
O Kakoii rpac) Ha3siBacTCs pery/IapHbiM, peryaapHbiM cTeneti k, nonbim?
O Seasercs am
rpacp peryaspusin rpacpom?
o perynspubiii rpagy nombiM?
O ByAcT i1 KOHEHHbIM rpadh, y KOTOPOro KOHEHHOE HHCTI0 BepuimH, peep?

© nonus

O Kakne Ghisaior passosnanocTH rpacpos?

4.1.5. 3afaum n ynpaxHeHus

1. TlocTpoiiTe nAaTOHOBH! rPadibi 214 HKOCEIAPa H AOREKAIAPa.

2. ByatyT 7u n7aToHoBbI rpadpss peryapbinu?

o 3427
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3AnemeHTbI Teopum rpachos
W om
BO3HHKHOBEHHE TEOPHU TPadhoB CBA3BIBAIOT ¢ WMEHeM Ditnepa, KoTopeiii B 1736 roay
e TOTbKO PelLIA TIONYIIAPIYIO B TO BpEMA TOTOROTONKY O KEHHICBEpCKIX OG-
2% 0 Tax, HO M Hllle/l KPMTEDHil CYIECTBOBAHHA B rPag)e CIEUMATLHOTO MapuipyTa

(sitnepooro wakna). Jlosroe Bpems OTOT Pesy/IbTAT OCTABANCA €MHCTBEHHBIM
peayLTaTOM TeopuH rpacos, u b B cpenutie XIX b., B OCHOBHOM YCHAHAMM
Kupxroda u Ko, Geiik 07yNeHb HOBbIE pesybTaThi B Teopuh rpacos. Iph-
GIMIMTEAILHO B 9TO e BPEMs BOIHUKUIA JHAMEHHTAS NPOGIeMa HETBIEX KPACOK.

50 B Xora Teophs rpaon Bo3MKAa Golee ABYX CTONETHIE TOMY Ha3aZ HO €€ MHTEH-
CMBHOE pa3BHTHE MPHXOWTCA MWL Ha mocrenme S0-60 ner. Jro passuTie
BLIIBAHO LIAPOKHM NIPHMEHEwMEN FPAGOB B TEOPHH ABTOMATOB, TEOPHH MPOCKTH-
PoBais, dKOHOMMKE, Xiin, GHonorAH u . 1. TTockonbky S0-60 net ans ryGo-
KO¥i TEOPHH — DTO CPABHHTENLHO MO/IOOH BOIPACT, TO TEPMHHONOTHA B TEOPHH
rpaghos Bce et HamenseTca. BOIHMKAIOT HOBbIE OHATHS M METOAM. B caasn
© 3THM TIOHATHIiHBI MATEPHAN FIABbI MOKET MMETh HEKOTOPbIE PACXOMKIEHHS
C ZpyrHMM THTEDATYDHAIMM HCTOMHHKAMH 110 TEOPHH TPaoB, XOTA B Hem CoGpanb
Gonee-Metiee YCTOABIIHECS IOHATHS, OPEAeNeHHs U METO/IbI TEOPHH rpacos.

B 3

35 %6
4.1. Onpepenexue rpacos,
pasHoBMAHOCTY rpachoB

257 258 4.1.1. OnpepeneHne HEOPMEHTUPOBaHHOTO rpacha

Tycts V— HekoTopoe HemycToe mHowecTso. OGosHaumm V® — muoxectso
BCCX HEYMIOPAIOHEHHLIX PATHUHbIX ABYXOIEMEHTHBIX MOTMHOKECTB MHOKECTE V,
a MV — mynsTumsonectso miowkectsa V@, o ecte MV® moxer conepikars,
OAMHAKOBLIE NaPI /1EMEHTOB 3 V, MIpHEM STHX 3P MOXET GiTh CKOLKO YToaHo.
Ka W panbiue, JeKapToBbiii KBaApaT MHOKecTsa V Gynem obosmauats V7.
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Heopuenmuposannsin myromuzpagpom G wassisaercs napa (V, E), rie EC MV®.
DneMEHTHI MHOKeCTBa V HAIBIBAIOTCH GEPILUHAMN, A STEMENTEI MHOKecTBa E —
PpeGpawu. Pebpa oosmauaioTSs napamh (i, v), £Ae u, v — Bepumtibi u3 V.

Mynturpad G=(V, E) asmimacten meopuenmuposaunsin zpagom, ecau
5 246 EC V. Moguepksem, 4to Beaknuii rpad ABAAETCA My/ISTHTPa(oM, HO He BCAKHH

synTurpad Gyaer rpadow. Ecan G = (V, E) — myavTurpad, 10 E MoReT umeTs
Heckonbko peGep BHaa (u, v). Takue pebpa HAILIBAIOTCH KpamHbLMU peGpaMu.
CrenoBaTenbHO, Fpagy — 9TO MyIETHPA], Y KOTOPOTO KPATHOCTS KEKAOTO peGpa
pabiia eauime

27 28

MyabTHrpadp uasmisaetes xoneunsin, ecan miomectsa V i £ konewnsie. Jins ko-
HEMHOCTH rpatha, OHEBMHO, JOCTATOUHO THILIh KOHEMHOCTH MHOKECTEA €rO Bep-
wuH V, nocKoAbKy KoHeuocTb V aaet koneutocts V', To ect rpady nasbisaercs
KOMENHbiM, €CTIM MHOECTRO €ro Bepuin KowesHo. Konewnbifi rpag ¢ n mepu-
2 0 HaMM HA3HIBAETCH 2pagoM H-20 NOPAOKG.

=% HHOra pacemaTpuBaioT rpadei, Hmeiolme peGpa suta (i, u). PeGpo Takoro suza
Ha3LIBAETCA remied, a My KTHTpadh, MeloWIMT NeTIH, — nicesd0zpaghoM.

B nankHeliliiew, ecu He OTOBOPEHO NPOTHBHOE, GYAEM PACCMATPHBATH TONBKO
i i) KoHeuHbie rpagy
ToBopsT, uTo 1Be epuibl u v rpada G = (V, E) cxeaxcubie, ecim (u, ) € E, n
ecwedicnbie — B npoTuHOM crysae. Ecni (i, v) € E, TO BEpUIMHb U H V Hasbi
Batotcs kouyawu peGpa (i, v). B 31om cayuae eitie TOBOPAT, 4TO pebpo (i, v) co-
IMHAET BepIMHBI 1 H ¥, MHOKECTBO BEpUIMH rpada, CMEXHBIX C HeKOTOpOH
BepuIMHOil 1, Gynem 0Go3HasaTE CH().

254

3

i3 57X onpeseneniii CTEAYET TaKOKe, HTO PAIHALA MEKAY TPAGOM H MyIILTHIDA-
oM COCTOHT B TOM, 4TO 1BE BEPUIHHbI B rpadhe MOTYT GbiT, CoeAmHeHbI He Gonee
4eM MMM PEGPOM, a B MyALTHIPa(e ABe BEPLIMHBI MOTYT COCIMHATLCH Gonee
25 %6 M 02HMM peGpOM.

Jlsa peSpa HABIBAIOTCA CMEdCHBIML, CCTH OHH MMEIOT OBUIMT KOHew, OTwETHM,
UTO OTHOLICHHE CMEAKHOCTH Kak /1A BEPLINH, TaK W 214 PEGEp SBIAETCA CHMET-
PHAHbIM OTHOLCHHEM

7 28 Bepuinha u 1 peGpo e HASIBAIOTCH UNYUOEHMHbiAU, ECAM U ABIAETCH KOHUOM
Pebpa e, u HeunjudeHmHsIMU — B IPOTHBHOM CAya.

Cmenensio n(u) nepumisi u rpaha G HAIHBAETCH YHCO WHUMAEHTHbIX € peGep.
Bepunna crenerm 0 Ha3HIBAETCS U30AUPOSAHHOI, A BEPUIMHA CTeNCHN | — sucAujeil
WM Koneaoit. PeGpo, WHUMAEHTHOE KOHLEBO/ BEpLIMHE, TAKKe HA3LIBACTCH KOH-
uestim. Crenyiolliee MPOCTOe, NIOYTH OHEBWIHOE, YTBEPAIICHHE 1aCT YAOGHYIO
XapaKTepHCTHKY rpados
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Inasa 4. 3nemenTsi Teopun rpachos. 243

3 21 p .
Jlemma o pykonowatun. Cymma cmeneneil 6cex Gepuiui zpaga ecmo emmoe
o,
JleHCTRHTENBHO, KaA0€ PEGPO BHOCHT B CYMMY BCeX BepilMi rpada wHcro 2.
3naw,

25 26 S =2

v

EcH WHTEPNpETHPOBATS KaKA0E PEGPO KAK PYKONOKATHE BYX Tojiei, T0 noy-
aem, 4TO NP MMOGOM UKCIIE PyKOTIOKATHiR OBIItee KOTHYECTBO MOXATBIX PyK Gy~

o 2 T deTHbIM
Cnedcmaue 4.1.1. B n1oGom rpadhe 4HCIIO BEPLIMH HEMETHO CTeNEHH HeTHO.
JleficTauensHo, ecau Gbt 310 GLUIO He Tak, TO CyMMa CTeneHeil BCEX BEpUIMH
rpacha He MOIa Gbl GbITh HETHBIM HHCIIOM, 4TO NPOTHBOPEHT SIEMME O PyKOMO-
xamm.

249 %0
Tpaghht yA06HO H3OGPaKATH Ha I10CKOCTH WM B TIPOCTPAHCTBE B BYLlE AMArpavn,
COCTORIMX M3 TOYEK H OTPEIKOB, COEAHAIOLIMX HEKOTOPbIe W3 ITHX Touek. [Tpi
TOM TOMKH OTOAIECTBARIOTCA ¢ BEPUIMHAMM rPaba, & OTpE3KH — C ero pepami

= (cw. pHe. 4.1.1, 4, 6, )
251 5

4 s
5 5
B N a 5 s
= Puc. 4. MaoBpaxenue rpados: a — ncesnorpad; 6 — mynbTurpad; 8 — rpad
255 2%
4.1.2. PasHoBupHocT! rpachos
PaccMOTPUM HEKOTOpbIe 4acTo BCTpeyalowuecs
257 256 pasHoBuAHOCTY rpachoB.
TMonmble rpachi
= T'padh, y KoTOPOro oGkie ABe BEPLIMHbI CMEAHbIE, HASHBAETCA A0AHLLM 2pagbont.
Crenoatensio, ecnn G = (V, E)— nommsiii rpagy, 1o E=V?. Monnbiit rpady
9 260 ¢ n BepwmHamm Gynem oboswauath K,. [padbi Ki u Ks W3oGpakenbi Hinke
Ha puc. 4.1.2 1 4.1.3 cooTseTcTBeHHO.
261 2%
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23 21 '
2 3
25 26
B 3 4 J
Puc. 4.1.2. Tpad Ky Puc. 4.1.3. Tpad Ks
7 28 PerynspHbie rpachul
Bonee oGuwi, Hem noHbie, spAsoTes perynapsie rpadi. [pad wassisaetch
pecyIApHbIM WA 0OHOPOOHbIM, €CH BCE €T BEPUIMHb MMEIOT OLHY H TY XK CTe-
Tiewb. ECIM CTeNehb KakaoH BepUIMHbI asHa K, To rpad) HA3HIBAETCA peryIAPHbIM
Ipagom cTeneni k. C1e10BaTebo, oAb Fpach n-ro NOPAAKa eCTh perynapHili
29 250 rpad crenenn n — 1. Perynsphie rpadbi CTENEHN 3 HAILIBAIOT TAKKE KYGUVECKUMU,
S WK mpexaanenmusivu zpagbavu (374 TPADH BHIIHIBAIOT 0COBHIH HTEpEC B CBAM
¢ 3anaselt packpacku rpados, KoTopas GyneT paccmoTpena novke). Hssectbim
= npuMepom kyBieckoro rpaca ects rpad Ilerepcena, nokasantsiii Ha puc. 4.1.4.
251 32
253 258
Puc. 4.1.4. Tpac Merepcena
- MonHocTbio HecBA3HbIE rpachbl
25 256 T'padh, y KOTOPOTO MHOKECTRO PeGep MYCTO, HAIHIBACTCA MOTHOCHIBIO HECEATHLM
Wik nycmeis. Byliem 0GO3HANATS MOTHOCTLIO HECBAIbIE TPAI C N BEPUIWHAMM
uepes Ny, Ha puc. 4.1.5 nokasaw nycroi rpacs N
1 °2
257 258
3, .
259 2% Puc. 4.1.5. Nycroit rpads
OrveTim, “TO KXW MYCTOR rpadh ABARETCA perynapHiM rpadom crenetin 0.
261 % .
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