ANCKPETHAI MATEMATUKO

Tema: 'oaobl

BbIMOAHUA: [TumeHoB .C




M3OMOPO

OHbIMW FPAC

OAMN.

LLeAb AEKLIMM — MO3HOKOMMUTb CTYAEHTOB:

1) C OCHOBHbIMM MNOHATUAMM 7
OMPEAEAEHUIMM roadoa 7 ero
DAEMEHTOB;

2) c/onepauriImm HOA rPACOAMM;

3) /C AEPEBbIMMU, AECOM, OUMHAPHbLIMMU
AEPEBLIAMMU;

CO Cnocobamm 30AQHME TPAPA, C



2.1. OCHOBHbIE MOHATUI 1 OMPEAEAEHMUS
roadod M Ero SIAEMEHTOB

[padboM G ={IHE3LIBAESTCS napa ABYX
KOHEYHbIX MHOXECTB. MHOXECTBO TOYEK U
MHO>XXECTBO AMHUM, COEAMHIIOLLIMX HEKOTOPbIE

NAPbI TOYEK.
TOYKIM HO3bIBOIOTCS BEPLUMHAMU, MAU Y3IACMM,
0A, AMHMM — pebpamu rpadda.

M pebpo rpadoa G COeAMHIET ABE €50
DLLMHBIV U W, (T.e. "W)X 10 roBopsT, 4TO

O PEOPO MM UHUMAEHTHO.



BEPLLUMHDbI roacha HQ3bIBAKOTCH
CMEXHbIMU, ECAM CYLLECTBYET UHUMAEHTHOE
MM PEDPO:. HO PUCYHKE CMEXHBIMU ABAFOTCH
BepLUMHbl A M B, Aun C.

A




AM Tpadp G mmeet pebpo , Yy KOTOPOro
AO M KOHEL, COBMAAQIOT, TO 3TO PEeEDOPO
HO3bIBAETCA neTAeun. Ha pucyHke pebpo g(C,

C) — neTagq,
g @® -

.A




3A PEOPA HA3LIBAIOTCY CMEXHbIMU, ECAU

MMEIOT OOLLLYIO BEPLUMHY. HO pUCyHKE
CMEXHBIMM SBAAIOTCA, HAMPUMEP, PEOPA X, U
X, C 0bLLen BepLLpior C.

J IV




PA, KOTOPbLIE HAYMHAKTCY B OAHOM M TOM XE BEPLUMHE,
30KAHYMBAIOTCH TAKXKE B OAHOM WM TOM >XKE BEPLUMHE, HA3bIBAKOTCY
KPATHBIMU, AW NIAPAAAEABHBIMU. KOAMYECTBO OAMHOKOBbLIX NMAP BUAC

HQA3bIBAETCH KPATHOCTbIO PeBpPa . YUCcAO pEBeP, NMHUMAEHTHbIX

BEPLUMHE A, HO3bIBOETCSH CTENEHbIO 3TOM BEPLUMHBLI M ODO3HAYOETCH
(OT QHTA. degree — cTeneHsb).

V., W) V., W)

deg(4)



PUCYHKE KPATHbIMM IBAIIOTCH, HOMNMPUMEP,
pa x, (A, B), x,(A, B). BepuumHam A 1 C
MHUMAEHTHBI PEOPA X, X,, X.. CAEAOBATEABHO,
pedbpo AC MMEET KPATHOCTb, PABHYIO 3, O
pebpo AB — KPATHOCTb, PaBE" "> 2.




O PUCYHKE BEPLUMHAO A UMEET CTEMEHD,
oosHyto 1, sepuinHa C — 4, sepumHa D — 2.
3anuceiBaeTcs 2310 B BUae:. deg(A)=l1,
deg(C)=4, deg(D)+2.




PLUMHA rpAdod, MMEIOLLLAA CTEMEHDb, PABHYIO

,  HO3bIBOETCY  M30AUMPOBAHHOM. [pad,
COCTOSILLLUNM 3 M3OAMPOBAHHbIX BEOLLMH,
HO3bIBOETCAd HYAb-rpacom. BepLumHa rpadoaq,
MMEIOLLLOA CTEMNEHb, POBHYIO |, HOA3bIBAETCH

BUCSIHEM.
@:
Ha p1gyHKe BEPLUMHA C A
E — M30OAMPOBAHHAOS:
deg(E)=0.
D B




1d pPUCYHKE BepLumHbl A, B, E,
BUCAYME.
D




eopema 3.1. Brpacgpe G = <V,X> CYMMOA
CTEMNEHEN BCEX €0 BEPLLUMH — YNCAO YETHOE,
PABHOE YABOEHHOMY YUCAY PEDBEP rpaoa:

D deg(V,) =2m
i=1

i :‘V‘— 4YUCAO BEPLLMH;

m=|X
‘ -‘qmcx\o pedeP rpada.




BEOLLIMHO HQO3bIBAETCY Y€THOM (HEYETHOM),

SCAM €€ CTEMEHDb — YETHOE (HEYETHOE) YUCAO.

Ha pucyHke deg(D)=2, deg(F)=3, 3HOQ4YUT Yy

DA BeEPLUMHA D gBAgeTCcq 4etHou, a F —

yolele

HEYETHOM.




ro rpadha — YETHO.

opema 3.2. YYCAO HEYETHLIX BEPLUIMH

0 (C

L CaeacTBme. HEBO3MOXHO HAOYEPTUTL rpad
e4ETHbIM YU1CAOM HEYETHbIX BEPLLMH.

G HO3bIBOETCY MOAHbBbIM,

[paC

SCAU KIODbIE ABE €r0 PA3AMYHbIE
epPLLUNHBI COEAMHEHDBI OAHMM

KO OAHMM PEDPOM.




NOAHEHHeM rpadp@ = (V, X ) HA3bIBOETCH
06 = (VeXfemn xe BepLUMHAMM V, 4TO 1
roadd G, M1 MMEKLLMKM TE 1M TOABKO TE peBYa
, KOTOpble HEODXOAMMO AODABUTL K rpadcby G,
4TOObl OH CTOA TNMOAHbBIM. HQ pUCyHKe
AOMOAHEHMEM Tpadpa G, A0 rpacpa G
ABASE O

G, G




BCE NApPbI BO N\W(e 2x ABAAIOTCA YMNOPIAAOHEHHBIMMA, T.
TEXAMM AAUHBI 2, TONTPAIAD/ HAA3bIBAETCS OPUEHTUPOBAHHBIM,

OPrPAdOOM, MAM HAMPABAEHHbIM.

O= vV



YaAOM pPebpa HAOA3bIBAETCY BEPLUMHA,
OHHO9 B KOPTEXE MNEPBOM, KOHLOM -—
BTOPAOS BEPLUMHA 3TOM MAPLI (MPoAdOUYECKM
OHQO YKQ3QHAO CTPEAKOMU]. PEBPO
OPUEHTHUPOOBAHHOTO roacpha MMEIOT
OMPEAEAEHHBIE DUKCUPOBAHHbLIE HAYOAO M
KOHEL, M HO3bIBAIOTCSH AYTFaOMM.

CTteneHbl0 BXOAAQ (BbIXOAQ) BEPLLMHDI
OPUEHTUPOBAHHOIO rPACOA HA3bIBAETCH YUNCAO
PEDED, AAA KOTOPbLIX 3TA BEPLUMHA SBAJETCH
KOHILOM (HOYOAOM).

VI Oprpadod  HA3bIBAIOTCA KPATHBIMMU,
AU OHU MMEIOT OAMHOKOBbBIE HAYOAbHBIE M
HEeYHble  BEPLUMHbI, T.6.  OAMHOKOBbIE
NOABAEHMS.




TEMEHb BXOAQ BeEPLUMHBI V O0BO3HAYOETCH
.(V), a cteneHb BbiXOAO - deg (V). Ho
pucyHke degq,(V,)=1, deg,(V,)=1, deg,(V,)=2,
deg (V,)=1, deg (V,)=2, deg (V,)=1.

KpaTtHbiMu sBAStOTCS AYTU TV, V. ] M U(V,, V).




AEAOBATEABHOCTb  MOMAPHO  CMEXKHBIX
MH  HEOPWEHTMPOBAHHOMO rPAddd, T.e.
LZ}OC/\GAOBCITG/\I:HOCTI: pEbep

EOPUNEHTUMPOBAHHOIO rPAdA, B  KOTOPOM
TOPOs  BEPLUMHA  MpeAblayLllero  pebpa
COBMOAQET C MEPBOM BEPLLUMHON CAEAYIOLLLETO,
HO3bIBAETCS MAOPLLUPYTOM.

HY1c Ko pEDEP MAPLLPYTA HA3bIBAETCY AAUHOM

CAM  HQYOAbHOS  BEPLUMHA  MAPLLPYTA
NAAQET C KOHEYHOM, TO TAKOM MAPLLPYT
HOB3bIBAETCS 3AMKHYTbIM MAU LLUKAOM.



0 pucyHke HCDFD — mapLupyTt AAMHOM 4.
JOO3IHAYEHME: | HCDFD | =4. MapLUpyT
NPUHATO 30A0BATb KOK MOCAEAOBATEABHOCTb
PEDEP, MOCKOABKY 3TO YAOOHO MPU HAAMYUM
KOQATHbIX PEDEP.




rpadoe Ha pucyHke (1, s, p, r), (U, s, T, r) —
Abl AAHOM 4, (r, 1, 9, S, U) — LUMKA AAMHOM 5,
(f, s, u, r, t,s, p, r) — 8UUKA, (P, U) — 2-LMKA,
netad (q) — 1-LMKA.
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CCTOAHUEM MEXAY ABYMA BEPLUMHAMMU
IBOETCA MMHUMOABHAS AAMHA M3 AAMH
BCEX BO3MOXXHbIX MOPLLUPYTOB MEXAY ITUMM
BEPLLIMHAMM TMPU YCAOBUM, 4HYTO CYLLLECTBYET
XOTa Obl OAMH TOKOU MapLUpyT. OOO3HAYOHTTY)
KQAK (OoT AQT. distantfio — paccTtogaHue) .

d(V,V,) = min|V, ..V,

CAM  AlODOE  pebpo B MApLUpYTE
PEYAETCd TOAbKO OAMH pPA3, TO MAPLLUPYT
3bIBOETCY LLEMbIO.



rpadoe Ha pucyHke (f, s, p) — 3-uensb.

-
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oprpade MOPLLPYT IBASETCH
EHTUPOBAHHbBIM M HO3bIBAETCS NYTEM.

[MMyTb — YNOPIAOYEHHAI MOCAEAOBATEABHOCTD
PEDBEP OPMEHTUPOBAHHOIO rPAdOA, B KOTOPOM
KOHELL, MPEAbIAYLLLETO PeDPA COBMAACET C
HOYOAOM  CAEAYIOLLEroO 1 BCe pebpa
€AMHCTBEHHDI.

B oprpadpe - nytb, Y KOTOPOro
COBJIOAQIOT HOYOAO M KOHELL.

enb, NYyTb U UMKA B rpadoe HA3bIBAKOTCH
OCTbIMU, ECAM OHU MPOXOAIT HEPE3 AODYIO
BEPLLUMH HE DOAEE OAHOTO PA3Q.




pucyHke (u, s, r, t) — 4-nytb, (r, U) — 2-NyTb,
Y1, S) MTYTEM HE IBAAETCH.

(s,r,t) v (U, s, r) — 3-LLMKABI.




OPMEHTUPOBAHHbLIM  TPAXD  HA3bIBAETCH
HbIM, €CAU MEXAY AIOObIMM ABYMS €rO
BEPLLUMHAMM ECTb MAPLLUPYT.

[padobl G1 1M G3 HO PUCYHKE SBAAOTCH
CBA3HbIMM, A TPAD G2 — HECBA3HbIM.




€& BEePLUMHbI HO3bIBAKOTCS CBSA3HbIMK, ECAU
CYLLLECTBYET  MAPLUPYT  MEXAY  HUMM.
CBA3HOCTb  MEXAY BEPLUMHOMM  SIBAIETCS
OTHOLLIEHMEM SKBMBOAEHTHOCTM.

Bce NOATPAQObI 7 (KAQCCB
OKBMBOAAEHTHOCTM) rpadoa G HAO3bIBAIOT
CBS3HBIMMU KOMMOHEHTAMM, MAMU
KOMPIOHEHTAOMM CBA3HOCTH.

Teopema 2.3. Arg TOro 4Y1oObl CBA3HbIM FPACD
ABASIACS TMPOCTbIM LMKAOM, HEODXOAMMO M
CTATOYHO, 4YTOObI KOXAQS €ro BeEPLUMHA
eAd CTerneHb, PABHYIO 2.




ebpo  (V,JissHoro rpadpa G HasbiBAETCH

OM, E€CAM TMOCAE ero yYAaAeHus G CTaHerT
HECBS3HbIM M PACMAAETCS HO ABA CBAI3HBIX rPACDA
g

/

G’ '
Teopema 2.4. Pe6p§ rpaAgdoa IBAIETCI MOCTOM
TOFAQ U TOABKO TOFAQ, KOrAQ HE MPOUHAAAEXKMT HU
OAHOMY LIMKAY.

mMcyHke mocCt (CE) pasaAeArA CBA3HbIM

ABA  PA3AMYHBIX  CB43HbLIX  rPAJOQA:
BepLumMHamm (A,B,C,D)

 C BEPLUMHOMM
,I(E;,G,H,I). Pebpo BC —

©

Gl

A




ROObl HA3bIBAIOTCS U3OMOPIHbLIMU, ECAMU
Y leCTBYET B3AMMHO-OAHO3HAYHOE
COOTBETCTBME  MEXAY UX pebpamm U
BEPLLUMHAMM,  TMPUYEM  COOTBETCTBYIOLLIME
PEDOPA COEAUNHAIOT COOTBETCTBYIOLLME

BEOLLIAHBI. 3

l\\\ .




ado G HO3bIBOETCSH NMACGHOPHbIM
CKUM), €CAM CYLLECTBYET M3OMOPGIHbIM
eMY Tpadd , B U30OPOAXEHMM KOTOPOTrO HO
NAOCKOCTM PEDBPA NEPECEKATCHY TOAbBKO B
BepLUmHOX. [padoel G, mn G, ABAROTCS
NAQ HbIMUK, d G, — HET.




OAQCTbIO HA3bIBAETCHS MNOAMHOXECTBO
KOCTU, NnepecekaLLeecas C NAAHAPHbIM
PAdOOM TOABKO MO HEKOTOPOMY MPOCTOMY
LUMKAY  TPADA, IBAJIOLLLEMYCH  TPAHULLEM
OOAQCTM.

ACQHHbBIMN TPAD BbIAEAFET q A,
B MAOCKOCTU CAEAYIOLLIME 2
TM: A, C rpaHuLLEN O
roaHuLen (0,s.1); A, C "
paHMLEN (Q.s,urt); A, C

aHuLen (p,u); A, C rpa-
Lemn (o,p.r).




OXeCTBO A, HO PUCYHKE ODAACTbIO HE
eTcq, TaK Kak nepecevyeHne A NG
COAEPXMT TOYKY Q, HE MNPUHAAAEXKALLLYIO
HUKOKOMY LLIMKAY.




opema 2.5 (Gnaepa). CBA3HbIM MAOCKMM
O C N BEPLLUMHAMM U M PEOPAMM
PA30MBAET MAOCKOCTb HO r OOAQCTEN (BKAIOYHAS

BHELLIHIOWY miHp9EM

3aA04a 16 «O TPEX KOAOALLOXY). [MOOAOXKUTH
AOPOXKM OT TPEX AOMOB K KAXKAOMY M3 TPEX
KOAOAMEB TAK, YTOObI HMKAOKME ABE AOPOXKM

HE N@PeCEeKAAMCD.
A B C




LeHUne.

EAMOAOXMM, YTO 3TN 9 TPOMMHOK MOXKHO
NPOOAOXMTb.

OBO3HOYMM  AOMUKM  TOYKOMKM A, B, C,
KOAOALLbI - TOYKOMM KT, K2, K3. KOXXAYIO TOYKY-
AOM COEAMHUM C KODKAOU TOYKOUN-KOAOALLEM.

[ToAyYMAMCh pebpa (rpadod) B KOAMYECTBE
AEBATM . LUTYK,  KOTOPbIE  MNOMAPHO  HEe
NepeceKkatoTCs.

pebpa O0PA3YIOT HO
MOTPUBOEMOM NMAOCKOCTMU 30AQ4M
MHOTOYTOAbHMK, MOAEAEHHbIM HA MEHbLUME
OrOYrOAbHMKM.

AAS TOKOTO pA3dMeEHUT AOAXKHO BbINMOAHATLCS
BECTHOE COOTHOLUEHHE DdUAepa -1 +r =2,
miem Nn=6um m = 9. loay4aercq, r = 5.




KaXAQa U3 Mb9TM TPAHEN MMEET MO KPAMHEM
e 4yeTbipe pebpda, TaK KAK, Mo YCAOBUIO
Y1 DUMAEPA, HUM OAHA M3 AOPOXEK HE
AOAXKHA HAMPIAMYIKO COEAMHATH ABA KOAOALLQ

MAN ABA AOMUJ.

Tak Kak Atoboe eXMT POBHO B 2-X
[PAHIX, TO KOAMYECTBO pebep rpadoa AOAXKHO
biIT’HE MeHbLUEe 5%4/2 = 10.

TO TMPOTUBOPEYUUT YCAOBUIO MCXOAHOMU
AAQYM, MO KOTOPOMY MX YUCAO PABHO AEBSATH!

OAYYEHHOE MPOTUBOPEYME AOKA3LIBAET, 4YTO
BET B 30A04Ye O 3X KOAOALOX JIuUAepa
PULLOTEAEH.




Aado HA3bIBOETCH ABYAOABHbBIM, ECAM ETO
LLIMHBbI PA30UTHI HO ABQ
Hene.pecemro%v:léck@ OAMHOXECTBA: :
A PEOPAa CBA3bIB 2 BEPLUMHbI TOAbBKO M3
PA3HbIX KAOCCOB (HE 0043AaTEABHO BCE MAPbI).

ECAM KOXKAQA BEPLUMHA MHOXEeCTBA VI
CBA43AQHO PEOPOM C KOXAOM BEPLUMHOM
MHOXXECTBO 2, TO ABYAOAbHbIM TpPAdD
HQ3bIBAETCH MOAHBIM  ABYAOAbHbIM U
0DO3AaYCETCH , TAE K m:‘V1

m,n

UNMEPDOM ABYAOABHOTO MOAHOIO rpaAga
ABXAETCA rPACP K PACCMOTPEHHOM 3AAQYE,
KGTOPYIO HA3bIBAKOT «Ipn AOMA — TPMU
KOAOALLOY, MOKAQA3bIBAY DTUM ABQ
enepeceKkarLLMXcd MHOXECTBA BEPLLUMH
agoa.

5



UAEPOBbIM nNyTeéM (UMKAOM) rpadoa

BAETCH MyTb (LIMKA), KOTOPbIM COAEPXKMUT
BCE PEDBPA rpadod TOABKO OAMH PA3. [pado,
OOAQAQIOLLIMM SUAEPOBbIM LLUKAOM,
HO3bIBOETCH 3UAEPOBbLIM. [TAOCKMM SUAEPOB
rpAadd TAKXKE HA3bIBAIOT YHUKYPCAAbHbIM.

Teopema 3.6. [pag® G 9BAFETCH
SUAEPOBLIM TOTAQ M TOABKO TOrAQ, kKoraa G —
CBS3HbIM  [PACD, UMMEILLIMM BCE  YETHbIE
BEPLLIMHHBI.

Ha pncyHke n3obpaxe

MMED DUAEPOBA MPACA!




MMUABTOHOBbBIM NyTEM (LLUKAOM) rpadoa G
BAOETCA NMYTb (LLMKA), MPOXOAILLIMM YEPES3
KOXKAYIO €ro BEPLUMHY TOAbBKO OAMH PA3.
[padd, cCoAepPXALLMM TAMMABTOHOB  LLIMKA,
HA3bIBOETCY TFAMMUABTOHOBBLIM. B rpadpe Hao
pucyHke  nytb (V. V, V.V, V.  dBASETCS
rAMMUABTOHOBBIM, a MyTb (V,,V,,V V..V, ,V,]) He
ABASETCA TAMMALGID-HOBbIM.




ad4ya 17 «O KeHurcobeprckmx MOCTAX)
MAepa). HeobxoAmmo obomTrn BCe / MOCTOB
TOK, YTOObl HO KOXAOM MOObLIBAOTbL TOABKO OAMH

0A3 U BEPHYTbCS K HOYAAY MyTH. R

A




[lpeACTABMM  30AQ4YY B BMAE TpPACPA, B
KOTOPOM OCTPOBA M bBepera 00O3HAYMM
TOYKOMMU, T.€. OHU DOYAYT BEPLLUMHOMM TPATDOA.
MOCTbI OYAYT PEDBPAMU TPADA.

[TOCKOAbBKY HEODOXOAMMO TMPOUTU MO BCEM

O MO BCeEM PEDBPOAM TPATPA MPOMTH MO
OAHOMY PA3Y, T.€. OOPA30BATb SNAEPOB LIMKA.

AEAOBATEABHO, HY>KHO MPOBEPUTL, IBAIETCH
PDACCMATPUBAEMBIM TOATD SUAEPOBbBIM.




B Teopeme 3.6. TOBOPUTCH O TOM, YTO AA4
TOrO YTOObI rPACD ObIA SMAEPLOBLIM HEODXOAMMO U
AOCTATOYHO, 4YTOObI TPAdd ObIA CBY3HbIM, M BCE
BEPLLUMHbI OblIAM YETHbIE, T.€. 4YTOObI M3 KOXXAOM
BEPLLIMHbI MICXOAMAO YETHOE KOAMYECTBO PEDEP.

ECAn  nocumtate pPEeEdPA, TO  YBUAMM, HTO
BEPLLUMHLI A 1 B, KOTOpbIMM ODO3HAYEHbLI Bepera,
MMEIOT CTEMEHDb 3, CAEAOBATEABHO, OHM HEYETHbIE.

TOKMM  ODOpA30M, YCAOBME TEOPEMbBI HE
AHEHO, 3HOYUT OTBET 3AAQYM OTPMULIATEAbHbIN:
€BO3MOXHO OOOUTKU BCE MOCTbI MO OAHOMY PA3Y
EPHYTbCS B MCXOAHYIO TOYKY.




2.2. Onepauu

1 Hag rpacdamu

ObeAUHEHUEM rpadPol, =V, X\  HG3EIE0TTA
roadd , MHOXEETBO[BEPLLIMH KOTOPOrO

OXXECTBOM PEDBEP,

, O MHOX@C}BEI}DGGGD X=Xx1X,
lNepecevyeHuem Jelefeele):!
HO3bIBOSTC oo , AAS KOTOPQT
- MHO%CT(%Oﬁ) pEdER; S v, 1? %X‘Xecmo

KoAbLLeBOW CYMMOM ABYX rOACOOB HA3bIBAETCS
odth 0=G 06, | nopoxxAEHHBIN MHOXECTBOM
epLumn? =V, D%N\HOX@CTBON\ pébep X I4:)\A §k)

COAEPXKALLMXCS /\I/I6OGIB

Moo &, , HO HE®[G,.






Arpadoom roadoGi= (V,xq3bIBAETCS rpAqO
, BEE, BEPLLMHbI M PEDPA KOTOPOrO ABAJKOTCS
NMOAMHOXECTBAMM MHOXECTBA BEPLLUMH U
pedep rpacda G.

KomnoHeHTOMU CBSI3HOCTHU HEOPUEHTU-
poBaHHoro rpado@ =, Xazbisaetcs ero
MOAT oG =V, X" C MHO>XXECTBOM
ke U MHOXECTBOM PEGER :
MHUM-ASHTHBIX  TOABKO BEPLUMHOM V' 13
OXECTBA  , MPUMYEM HU BARH BEpPLLUMHA U3

HEe cmex-Hao Cc  sebiwHamm  m3
HOXXECTBA




CBA3HbIMN TPAD G COCTOMUT U3 ABYX
KOMMOHEHT CBA3HOCTHU, T.€. 13 ABYXFTOATIOHCOOB
7
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2.3. [lepeBb4. Jlec. buHapHble

AepeB®RPERPALIBOIOT  KOHEYHbIM  CBA3HbIM
roAdd C BbIAEAEHHOM BEPLLUMHOM (KOPHEM), HE
MMEIOLLLK K/O MKAOB.

O-1 dpyc

~

1-1
AaOVC

\. '/L\. -1 APYC
L.A.—Z—\. 3
90YyC
JANEERVAAN 5

Jo)Ve




51 KODKAOM MAPbl BEPLLMH ASOEBA — Y3AOB —

ecTByer €AMHCTBEHHbIU MAPLLPVYT,
NO3TOMY BEPLLMHbI YAOOHO
KAQCCHMAQOULIMPOBATH Nno CTENEHMU

YAOAEHHOCTM OT KOPHEBOW BEPLLMHBI.

PaccrtoaHme AO KOPHEBOM BEPLLIMHDI
HBBbIBAETCS APYCOM S BEPLLUMHLI, S =d(VV)

Tegdpema 2.7. lpagd =>4 N fpxgetEs
AEPDEBOM TOTAQ M TOABKO TOrAQ, KOraQ
BbIMIOAHSETCS XOTS1 Obl OAHO M3 YCAOBMM:

PAC G=(V,OBA3EH U HE COAEPXKUT LLMKAOB;

[OAC0 HE COAEPXKMUT LUMKAOB M MMEET N — |
PebPO;




A G =(V,XIBA3EH M MmeeT n — | pebpo;

AP ¢=F,He  COAEPXMT  ULMKAOB, HO
AODOBAEHME PEBPO MEXAY HECMEXHBIMM
BEPLLUMHOMM MPOUBOAMT K MOIBAEHMIO OAHOTO
M TOABKO OAHOTO SAEMEHTAPHOTO LIMKAQ;

0 rpadpG=(,43Ba3HbIM, HO YTPOAYMBAET 3TO
CBOMCTBO MOCAE YAOAEHUA AHODOTO pebpa;

ve 0=gbakas napa BEPLLUMH
COEAMHEHA LLEMbBIO, 1 TOABKO OAHOM.

Bucaime  BepLUMHbl, 30  MUCKAKOYEHMEM
PHEBOM, HA3bIBAIOTCA AUCThIMM.



opAAOHE

HA3EBAEMbIM

AIODOOM  €ro

gle¥Nyolele

ESACTOBAAET COOOM HECBs3HbIM TPAD,

HHOE OObEAMHEHME AEPEBLEB

A€COM.

OcTtoBOM CB4a3HOTo rpadoa G HA3bIBAETCH

NOATPAdD, COAEPXALLIMM BCE

BEPLLUMHbBI ToAadod G 1 9BAJIOLLMMCA AEPEBOM.

KoaepeBom octoBa T rpacha G
HOBbIBOETCA AOMOAHEHME T A0 G, T.e. TOKOM

D, KOTOPbIM COAEPXUT BCE €50

OAAT B T.

PLLMHbBI M TOABKO T€ €ro pebpa, KOTOPbIE HE



N OrNMMCAHMNM AEPLEBLEB MPOUNHATO
OABb3OBATb TEPLMUHbI. OTeU, CbIH, TIPEAOK,
MMOTOMOK.

KaXXaas BEPLUMHO  AEPEBA  HA3bIBAETCS
VY3AOM, MPOUYEM KOXKAbIN Y3EA IBAGETCH KOPHEM
AEPEBA, COCTOALLLEIO M3 MOAAEPEBLEB. Y3EA K-
O 9pyCA HA3bIBAETCH OTWOM Y3AA (K + 1)-
AOYyCaA, €CAM OHM CMEXHbI. ¥Y3eA (kK + 1)-
HO3bIBAOETCA CbIHOM Y3AQ K-TO dpYycd.
V3AQ, MMEoLLME  OAHOro  OTuUQ,
HO3LIBAKOTCHY OPATbIMM.

NOPSAAOYEHHbIM AEPEBOM  HCO3bIBAETCS
DEBO, B KOTOPOM MOAAEPEBLI KOXKAOTO Y3AO
DA3YIOT YMNOPIAOYEHHOE NMOAMHOXXECTBO.




1 YMNOPAAOYEHHLIX AEPEBLEB MPUHATO
MMUHOAOTUA. CTAPLLMM U MACQALLIMM CbIH AAS
OOO3HAYEHMNS COOTBETCTBEHHO TMEPBONO U
MOCAEAHETO CbIHOBEM HEKOTOPOTO Y3AQ.

V, (Mpeaok)

V, (NOTOMOK])

vV, (oten V,nV,)

V, (CTapLumm CbiH V) x7)(/v\/\C]ALLII/lI;I CblIH
4



€0PEBbA, B KOTOPbLIX KOXAbIM Y3EA AMOO
TC9  AUCTOM, AMBO oOBOpa3yer ABO
NOAAEPEBA: AEBOE U MPABOE, HA3bIBAKTCH
OUHAPHbBIMU AEPEBLIAMU LN MCIMNOAL3YIOTCSI MPU
AEAEHNU MHOXXECTBO HO ABQ
B3OMMOMCKAIOHOIOLLIMX ~ MOAMHOXECTBA MO
KOKOMY-TO NPU3HAKY (AMXOTOMMYECKOE

bIM, €CAU KOAXAbIM €ro Yy3eA YPOBHA N
eTCqd AMCTOM, QA KOXAbIM Y3EA YPOBHS
HbLLIE, YEM N, MMEET HEMYCTOE AEBOE U
COBOE MOAAEPEBDLA.



bUHApPHOE AEPEBO




LInknomaTnyeckoe 4ncsio rpaga

LIMKAOMATNYE CKMM YUNCAOM
HEOPUEHTUPOBAHHOTO rPAdoa G HA3bIBAETCH

"N(G) = m(G) + ¢(G) — n(G)

rae . G)‘MC/\O ero pebep;
(G) YMCAO CBA3HbIX KOMMOHEHT rpadea;
n(G) HANCAO BEPLUNH.

LIuKAOMATHMYECKOE YUCAO NOKQA3bIBAET,
OAbKO PEDEP HYXHO YAQAMTb M3 rpaAdqQ,
OObl B HEM HE CTAAO LIMKAOB.




3.4. Cnocobbl 3aaaHns rpada.
reomeYiBOMORBHbI ERAPBherHe  naockoro

reaAdod HA3bIBAETCAH €10 pedAn3aumnen.

[Ton NepexoAe OT AAredbpamyecKkoro cnocodba
(cmocoba 3aAQHME  TPADA  AYTAOMM  MYTEM
YKA3OHMA BEPLLUMH, KOTOPbIM  OHM MHUMAEHTHbI) K
[EOMETPUNYECKOMY OAHOMY UM TOMY XKE rpaAPy
MOTYT /COOTBETCTBOBATb PA3AMYHbBIE M3OOPAKEHMS

— n3oMmopdpHblie rpadobl.

[Pado MOXHO 30ACBATL TAOAULLEHN, COCTOALLLEM
CTPOK (BEPLUMHBI) U T CTOABLLOB (PEDPAQ).

AHVM 13 COMbIX  PACMPOCTPAHEHHbIX
OCOOOB 30AQHMY TPAJOA 4BAIETCH MATPUYHbBIU
0co00.




ATPULLEU MUHLUAEHTHOCTM HO3bIBAETCH
MLa B, cocTodaLLag m3 N CTPOK (BEPLLMHbI)
M T CTOADOLLOB (pE€BPQA), B KOTOPOM:

0 AA9 HEOPUEHTMPOBAHHOTO rPAQQA:

b, 7 BCAM BeplLMHA Vi mHUMAEHTHO peBhy
;b =0

CAM BEPLUMHA HE MHUMAEHTHA PeBpPY ;

FOPUEHTMPOBAHHOIO rPAdOa:

0 A&

i T8CAM BEPLLUMHA IBAJETCH HOYOAOM AYIU ;
by == BEPLLMHA HE MHUMAEHTHA AYTE ;

, ECAV BEPLLMHA IBASETCH KOHLLOM AYTM.



ATPULEU CMEXHOCTHU rPpaAdDaG = (V, X)0e3
KOAOTHbIX PEDEP HA3bIBAETCHd KBAAPATHAOS
MATPULLA A MOPIAKQA N, B KOTOPOMU:

a;, =@CAM  (V,7V;)ex

ij'_

a; =Bcay  W7)ex

[t  BOCCTAHOBAEHMM TPACPA MO €r0
ToULeE MHUMAEHTHOCTM MOXHO TMOAYYUTH
O AULLIb C TOYHOCTbIO AO M3OMOPOU3IMA.




3aaaya. [lyctb rpado G 30A0H MATPMULEM
CMEXHOCTU A. [lOCTPOMTb AMATPAMMY STOTO
roaqad, ECAU

RetueHne. [TOCKOAbKY  MATPULLO

%A\(i)ngqwl eTPUYHA (HANPUMEP
A7{TA 1 OHE MOXMET * d5;  30ACBATL  TOABKO
OPUERTUPD- 0 BOHHbIM rpadp.

T o

L1 0 0 O V.0 @ Vs

0 0 0 0 /W Vv,

0 -1 0 0 Vi @

0 0 0 [ -I W

0 0 -1 |1 v gV,
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3aaada. [lyctb rpadp G 30A0H MOTPULLEM
CMEXHOCTHN A. [lOoCTpOUTL AMATPAMMY ITOrO
roAgoad, ECAU

0 o oPeldgHne. AMarpammy roaqa,

A %A%{e}—ogu%@ LLIECTb BEPLLIMH, MOHO
[ >§ gmﬁr‘b IcAeAYIOLLMM obpa3om
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