3agavu, npuBosLLne K Teopum
rpadpos.
OCHOBHbIE NOHATUA U
onpeneneHus.



VicTopnyeckasa 3anucka

e Jleonapn Dinep (1707-1783)- mBeiinaper 1mo
npoucxoxaeHuro. [puexan B Cankr-IletepOypr B
1727 roxy. He ObL110 Takoi 001aCTH MaTEMaTUKH
XVIII Beka, B KOTOpor DWiiep HE TOCTUT Obl
3aMETHBIX pPe3yJbTaToB. Hanmpumep, permas
TOJIOBOJIOMKH M PA3BJICKATEIbHBIC 3aJ1a4u, JUJIEP
3aJI05KWJT OCHOBBI T€OpHUH I'padoOB, HBIHE IIIMPOKO
HCIOJIb3YEMOM BO MHOTHX IIPHIIOKECHHUSIX
MaTeMaTHKH.

. » HanpsokeHnHast paboTa NOBIMsIIA HA 3pEHUE YUEHOTO,
= B 1766 romy OH OCJIEI, HO ¥ OCJIE 3TOTO TPOIOIKAI
paboTy, IUKTYsl YYCHUKAM CBOM CTaThH.

e Dilsiep ymep B 76 €T 1 ObLIT TIOXOPOHEH Ha
Cwmonenckom knanouiie Cankr-Ilerepoypra. B 1957
rojly €ro mnpax ObUI MEpPEeHECEH B AJIEKCaHAPO-
Hesckyro naspy.




- 3agaua o KpaTJauIieH 11

. COCTaBJICHUE PACIIMCAHUS JBUKEHUS TPAHCIIOPTHBIX CPENCTB,
. pa3MeleHUE MYHKTOB CKOPOIl MOMOILIH,

. pa3melneHue TeJIepOHHBIX CTAHIINH.

- 3ajaya 0 MaKCUMaJIbHOM IIOTOKE

. aHaJN3 MPOITYCKHON CIIOCOOHOCTH KOMMYHHUKAITMOHHON CETH
. OpraHM3anys ABMKEHUS B TUHAMHYECKON CETH

. ONITHMAJTBHBII MOI00P HHTEHCUBHOCTEH BBHIMTOTHEHHS padoT
. 3a/1ada o pacripeaesieHul paboT

- 3apaya 00 ynmakoBKax M MOKPBITHIX

. onTUMU3aLus CTPYKTypsI [I3Y

. pa3MelleHre IUCIeTYepeKUX MyHKTOB TOPOACKOM TPaHCTIOPTHON CeTH

- Packpacka B rpadax

. pacnpeneneaue maMsata B OBM

. MIPOEKTUPOBAHKE CETEH TEIEBU3NOHHOTO BEIIaHUS
- CBA3HOCTB TpaoB U ceTer

. MMPOEKTUPOBAHUE KpaTyanlliell KOMMYHHUKAaMOHHOM CETH
. CHUHTE3 CTPYKTYPHO-HAJIEXKHON CETU IUPKYISIUOHHOMN CBA3U
. aHaJIu3 HaJIeKHOCTU CTOXaCTUYECKUX CETEN CBSI3U

- M3omopdusm rpadoB u cereit

. CTPYKTYPHBIH CUHTE3 JIMHEHHBIX N30UpaTeIbHbIX LETei

. aBTOMAaTU3alus KOHTpOoJIA MpH mpoektupoBanuu b1C

. - U3omop¢HOe BXOXkIeHUe U nepeceueHue rpados

. JIOKaIU3a1usl HEUCIIPABHOCTH € ITOMOLIBIO aNropuTMoB roucka MUIIT
° IMOKPBLITHUE CXEMBI 3aIaHHBIM Ha60pOM THUITOBBIX ITIOJJCXEM

- ABTomopdu3m rpadoB

. KOHCTPYKTUBHOE MEPEUHUCIICHUE CTPYKTYPHBIX U30MEPOB IS
. MPOM3BOIHBIX OPTAHUYCCKUX COCAMHEHHUN

. CUHTE3 TECTOB IIH(PPOBBIX YCTPOUCTB

| I]puiioxkeHus Teo

puu rpadoB



3agauu, IIPUBOLAILINE K TCOPUH
rpadoB

[TonpoOyiiTe HapUCOBaTh 3aKPHITHIA KOHBEPT OHUM POCUYEPKOM, T.€.,
HE OTPbIBas KapaHjaiia OT OymMard U He MPOBOAS JBaXbl OAUH U TOT
K€ OTPE3OK.

A eciu KOHBEpPT pacredararh?




3agada 0 KEHMrcoeprckux Mocrax

BriepBbie Haj1 3a/1a4€ii OMMCAHHOTO BHIIIE TUIA 3aayMaJICs JIeoHap Duiiep nociie
nocemieHus ropoga Kennrcoepra (Hpine Kanununarpan).

B ropone 0b110 ceMb MOCTOB uepe3 peky Ilperernsb.

5

I

['octsim ropona npemiarany 3a1a4dy: MPOUTH IO BCEM MOCTaM POBHO OAuH pa3. Hukomy
Y3 TOCTEN HE yJaBaJIOCh CIIPABUTHCSA C 3aJa4EH.

Dilliep OTMETHII Ha KapTe TOPOo/ia MO OAHOM TOUKE Ha Ka)KJI0M OEpery peKu U Ha KaxXJI0M
OCTpPOBE.

3aTeM OH COEUHWII 3TH TOUYKH B COOTBETCTBUU C PACTIOIOKECHHEM MOCTOB. 3aj1ada
00X0/1a MOCTOB CBEJIaCh K 3aj1a4e M300paKeHHs OJHUM POCUEPKOM CIIEAYIOIIEH
KapTHHKHU

A

B D



3ajada o0 TpeX JOMax U TPEX KOJOIALaX

» Bcerma mm Mo:xHO n300pa3uTh rpad Ha IIIOCKOCTH TaK, YTOOKI €ro pedpa He
nepecekanuch? BrepBbie 3TOT BOIPOC BO3HUK MPH PEIICHUH CTapOi
roJIOBOJIOMKH. BOT kak ee onuceiBaet JIbtouc Kapposn.

* B Tpex IOMHUKax JXWJIM TPU YEJIOBEKA, HEMOJAIEKY HaXOAUIOCh TPU KOJOAIA:
OJIUH C BOJOM, IPYTOX C MACJIOM, a TPETUH C TOBUIIIOM. OJTHAKO X03s51€Ba
JIOMHMKOB MEPECCOPUIIMCH U PEIIUIN IPOBECTH TPOMMMHKHU OT CBOMX JIOMHUKOB K
KOJIOJIIIaM TakK, 4TOOBI 3TH TPOIIMHKHU HE mepeceKkannch. IlepBoHavanbpHbIN
BAPUAHT I10 3TOM MPUYNHE UX HE YCTPaAUBAI.

5 & O



OCHOBHbIE MOHATUA U ornpeaerieHnA

Onpeneaenue 1

ITox rpadom Oymem moHumath nmapy (V.£), rae V —

HEITyCTOC MHOXKECTBO, a £ — IIPOU3BOJIBHOC
VO(E V@) [IOAMHO XE€CTBO MHOKECTBA

Ecmu mHOXKECTBO V
KOHEYHO, TO Tpad HA3bIBACTCSI KOHCYHBIM,

DJIeMEHThl MHOXKECTBA J/ HAa3bIBAKOTCS BEpIIMHAMU I'pada, a
AJIEMEHTHI MHOXECTBA E — peOpamu rpada.

Bepummnsl rpada 0003Ha4arOT TOUKaMU Ha TIJI0 CKOCTH, a pedpa
rpada — KpUBBIMH Ha TJIOCKOCTH, COCIUHSIO MU
COOTBETCTBYIONINE TOUKU. Takre pUCYHKH Ha3bIBAIOT rpadamu.

MHoxecTBO BepiiuH U pedep rpada G odbo3navaror V(G) E(G)
COOTBETCTBEHHO. "



V(G)=1{a,b,cd,e f,g},E(G)={(ab)(ac)(ad),(a f)(bc)
(b, g).(b.e),(ce),(d, )}



Onpeneaenue 2

a) Ecrm B rpade moIycKaercs CYIIeCTBOBAHWE TOBTOPSIOIIUXCS

(

a) Ecmm B rpade, kpoMe TOT0, JOIyCKACTCS CYIIECTBOBAHME TIETEIIb, T.C.
pedep, COSOAUHSIIONMX BEPIIMHY caMy ¢ CO00M, TO rpad Ha3bIBacTCs
rceBaorpadom.



I Ipumep

Gl

G1 - MyJIbTUTpad), G2 - TiceBziorpad
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Onpenesienue 3

Ecan mommHOCT MHOXEcCTBa V' paBHA N, TO YWCIO N Ha3BIBACTCS
OpsAAKOM Ipada.

Onpenesienue 4

V' paBHa n, E
pakigalyi; MOITHOCTh MHOXECTR@,m) - rpa)omM@ MOIIHOCTH MHOYKECTBA

—_— L

Onpeneaenue S

JIBe BepmmHbI Tpada HA3BIBAIOTCS CMEXKHBIMH, €CIM OHH COCIUHCHBI
pebdpoM.

Onpenesienue 6

JIBa peOpa Ha3bIBalOTCSI CMEXKHBIMH, €CIM OHHU BBIXOJAT M3
OJJHOU BEPIINHBI.
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Onpeneaenue 7

Pebpo u BeplimHa HA3BIBAIOTCS MHIUMJECHTHBIMH, €CIM JaHHAas
BEpIINHA IBJIAETCSI KOHIIOM JTaHHOTO pedpa.

Omnpeneenue 8

OxpyXeHHEM BepIIUHBI V B rpade G

G. Haﬁ(@,d&i%a(m)ﬂomecmo CME)KHBIX

c Hewl gentnid Tnacha O6ozHavaoT:

BepHeMcs k mpuMepy.
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N(a) = ?CMeXHblnn BepwuHblanb,ang ?

CmexHblnnpeébpala,b)u(a, d), (a, b)un(c, e) ?

ABNAKOTCA NN UHUMAEHTHBUM BepLunHaf npebpo( f, d) ?
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Onpenesienue 9

['pad Ha3bIBaeTCA MyCThIM, €CJIM B HEM HET pedep.

O6osnauator: O, wm E, — n.

——rme—en M i A il i

Onpenesienue 10

['pad Ha3pIBACTCS MOJHBIM, €CJIM JHOOBIEC JBE €r0 BEPIIMHBI
COCJIMHEHBI PEOPOM.
O6o3nauvaror: K, wm F, — n.

Onpenesienue 11

Jlra rpapa G u H Ha3pIBalOTICA paBHBIM M, €CIIH
V(G)=V(H) n E(G)=E(H).
Obo3navaror: G=H.
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Ilpumep

Ky

Teopema 12

Yucgo pedep B moJiHOM rpade nopsijaka 7

PABHO

n(n—1)

2

15



JIONOJIHUTENBHBIC TPadBbI.
CaMOIOIIOTHUTEIILHBIC Tpadbl




[lononHuTenbHblE rpadbl.
CamoaononHuTenbHble rpadbl.

Onpeneyenue 1

Mycts man rpad G =(V, E). G

HomonaerueM rpada — —
( k G) G=V,Ev®),
WA JOTIO THU TSJIEHRIM Tpad)oM Ha3bIBaeTCA rpad —
re. V(G)=V(G) umobeie nse HecoBmamaronue sepumHpl cMexus B O

G .
IHpumep
1 \/ 2 1 2
®
®
3 4 3 4
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OnpenesieHue 2
JIBa rpada Ha3bIBAIOTCA H30MOP(QHBIMM, €CIH CyLIECTBYET NMepecTaHoBKa BEPLUMH, Mpu

KOTOpon rpadbl coBrnagatoT. MHave roeops, ABa rpada HasbiBaroTCs U3OMOPGIHBLIMKM, ecny
CyLLeCTBYyeT B3alUMHO-O4HO3HAYHOE COOTBETCTBME MeXAy WX BeplumHamm u pébpamu, KOoTopoe
COXPaHSAET CMEXHOCMb N UHYUOEHmMHOCMb (rpadpbl  OTNNYAKTCA  TOMbKO  Ha3BaHUAMKW  CBOWX

BEPLLMH).
O6osnauator; G = H - G w3omopden H .

Ipumep 3 b

Gl

G =G, ,
gD . V(lc; ) _i”[ﬁrl(éaK)C}/IHGCTByeT COXpaHAKIaA OTHOIMCHHUC CMCIKHOCTU 6I/IGKI_II/I$I
. 1 2 .

o()=b,02)=a,p3)=c,p(4)= f,p(5)=d. 18



Onpenesienue 3

['pad HazbIBaeTCsi COMO/10 MOJTHUTEIbHBIM, €CJIM OH U30 MOp (heH
CBOEMY JOTOJIHE HUIO.

Ilpumep

G G

G = G, (7 -caMo 0TI THITE JIHHBIIL.
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Teopema 4

DE:G.
NG=H<G=H .
(n,m) - G, G
E}o6o (on 1) ) rpada rpad SIBJISICTCSI
—m |-
rpagom.
4) G — n.

CJId caMozw(nonwf;f HBI—I):jI/I rpad nopsaka

G spasercs
4 rpadgom.
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