Yupaxkuenusa Kk cemuHapy 1 “KomOunaropubie rpadsr’

VYupaxxuenne 1.1. [lokaxkure, 910 B 11060# KOMIAHUN UMEETCS HE MEHEE JIBYX 9YeJIOBEK, Y KOTOPBIX KOJIMIECTBA
3HAKOMBIX OJIMHAKOBBI.

Yupaxueunune 1.2.

(1) Topoma crpanbl coequnenbl apuaaunusgMu. VI3 cromuipt Boixomur 21 junus, u3 ropoxa Janbuuil — oana, a u3
KazKJIOTO M3 OCTAJbHBIX TOPOJOB — IO JABEHAANATH JuHHUN. JloKaxkuTe, YTO M3 CTOJHIBI MOXKHO JOJIETETH 10
ropoaa Janbuuii (BO3MOXKHO, C TIEPECATKAMHY).

(2) Tokaxure, uro eciu B rpade UMEETCs POBHO JBE BEPIIMHBI HEUETHON CTENEH!, TO UX MOYXKHO COCIUHUTH MapIIl-
pPyTOM.

(3) Typwucr, koTopbiii npuexana B MockBy Ha moesjie, BeCh JeHb TyJsil 1o ropomy. Iloyxunas ma Mame:KkHOM 1110-
A/, OH PENINJI BePHYThCA Ha BOK3aJ, CIedysd IO TeM YJIUIAM, KOTOpbIe y Ke IMPOXOANJ HedeTHOe UUCIIO Pa3.
JlokaxkuTe, 9TO TaKOe BO3BPAIIEHUE BO3MOXKHO.

VYupaxxuenwne 1.3. B komnanuu, cocrosineil u3 msaTy 9€I0BEK, CPEIu JTIOObIX TPeX YeJ0BeK HANIYTCs BOE 3HAKOMBIX
¥ JIBO€ HE3HAKOMBIX JPYyT C aApyrom. Jlokarkure, 4TO KOMIAHWIO MOYKHO PACCAIUTH 3a KPYIJIBIM CTOJIOM TaK, 9TOOBI
110 06e CTOPOHBI OT KAXKJOI'0 Y€JI0BEKA CUJIEIU €r0 3HAKOMbIE.

VYupaxxuenme 1.4. U3BecTHo, 4T0 B KOMIIAHUU, COCTOSINEN HE MeHEE Y€M U3 UYETHIPEX YeJIOBEK, KaKJIblil deJio-
BEK 3HAKOM HE MEHEe, YeM C MTOJIOBWHOI MPUCYTCTBYOMUX. /JOKayKUTe, ITO MOKHO BHIOPATH W3 KOMIIAHUU YETHIPEX
9eJIOBEK W PACCAAUTDH UX 3a KPYTJIBIM CTOJIOM TaK, YTO KAXKJbIA U3 HUX OyIeT CHUIETh PSJIOM CO CBOMMU 3HAKOMBIMU.

Yupaxkuenue 1.5.

(1) B mapke “JIoroc” HEBO3MOXKHO HANTH TAKOW MapIIPYT JJId OPOTYJIOK IO €r0 JOPOXKKaM, KOTODbIH HAYXHAETCS
¥ OKAQHYMBAETCA B OHOM U TOM JKe TOUKE M KAXK/IYIO JOPOXKKY MapKa COmepKUT He O0see pa3a. lokaxkure, 9410
HEKOTOPbIE JTOPOXKKHU MAPKa MPUBOIAT B TYIHUK.

(2) Bepruuna crenenu 1 naspiBaercs sucaseti. Casublii rpad 6e3 HuKIOB Ha3bBaeTCa depegom. Jlokazkure, 9T0 B
KayKJIOM JIepeBe, CoJIepIKallieM XOTs Obl OHO Pebpo, MMeeTCss BUCAYAsT BEPIITUHA.

Yupaxueunune 1.6.
(1) Boruuciaure cOOTHOIIEHUE MEXK/y YUCJIOM BEPILUH U pebep MPOM3BOJILHOIO JIEPEBA.

(2) Anmunucrpanus napka “Jloroc” pemmiia IpoBecTH PEKOHCTPYKILUIO OCBelleHus mapka. [Io HOBOMy mpoexkTy
KaXK/Iblil 1IePEKPECTOK U TYNHK JOJI?KEH Oy/IeT OCBemaTbCd YeTbIPbMs CBETUJIbHUKAMU, a AJiesd, COeIMHSAIONIAs
JIBA MEPEKPECTKA WJIU TMEPEKPECTOK W TYMUK — M1ecThio. CKOJBKO CBETUILHUKOB OYIET YCTAHOBJIEHO, €CJIH B
mapke 18 mepekpecTKOB M TYIHKOB.

Yupaxxuenwne 1.7. HacviueHHvim y2ae6000podom HA3BIBAETCA coennuaenne yriepoaa C'; mMeroIero BaJeHTHOCTD 4, u
BOZOpOa H, MMEIOIIero BajeHTHOCT 1, B KOTOPOM MpH 33IaHHOM YHUCJIE ATOMOB YIJIEPOIa COMAEPKUTCS HANOOJIbITIEe
qrcsio aToMoB Bozopona. Haiianre dbopmysty HACBIIIEHHOTO yIIeBOIOPOAA, COMEPIKAIIETO N ATOMOB YIJIEPOIA.

VYopaxkueaune 1.8. Jlokaxkure, 94T0 €CU B CBA3HOM Trpade CyIecTByeT HEBBIPOXKICHHBIH MapPIIPYT, MPOXOIATIHIA
qepe3 KaxKJa0e pedpo B TOYHOCTH ONWH Ppa3, TO JUOO STOT MAPIIPYT SBASETCA SUIEPOBBIM IUKJIOM, JTUO0 B rpade
CYHIECTBYIOT B TOYHOCTH JIBE€ BEPIIMHBI HEYETHON CTEIIEHH, OCTAJIbHbBIE BEPIIUHBI UMEIOT YETHYIO CTENEHb, a MAPIIPYT
HAYMHAETCS U 33aKAHYUBAETCS B BEPIIHHAX C HEUYETHBIMU CTEIEHSIMHU.

Ynpaxkuenune 1.9. Ha up npu gsope Koposist ApTypa cobpajuch phIlapu, KOTOpbIe JIU00 APYKAT, TUO0 BPAYKIYIOT.
Oxazanock, 9To y KaxKJI0ro u3 phirapeil apy3eii Oobire, vem Bparos. Jlokasars, 4To BosmeOHnK MepanH MoxkeT Tak
paccaauTh phIliapeiil 3a KPYTJIbIM CTOJIOM, 9TO CIPABA W CJIEBA OT KAXKIOTO W3 HUX OYIEeT CUIETHh APYT.



1.1 OcHoBHBIE OnIpe/ieJieHNs U MTPe/IBaAPUTETbHBIE PE3YJIbTAThI

s mpon3BosbHOrO MHOXKECTBa V depe3 Vi, GymeMm 0603HAYATH MHOXKECTBO BCEX k-37IEMEHTHBIX TOIMHOXKECTB MHO-
xkectBa V. MuoxkecrBo V5 cOBIaaer ¢ MHOXKECTBOM HEYIIOPSIOYEHHBIX MMap Pa3JnYHbIX d1emeHToB V. MHoxkecTBO
V1 cocrouT M3 OMHOIIEMEHTHBIX ITOAMHOXKECTB MHOXKECTBA V', €ro MOKHO OTOXKIecTBUTH ¢ V. Ecau muoxecrso V
KOHEYHO W COCTOUT W3 N JIEMEHTOB, TO Vj mycTo mpu k > n.

Oupegnenenune 1.1. Komburnamoprowm epagom G wiu npocro epagiom nasbisaerca rpoitka G = (V, E, 9), cocrogias
u3 maOkectB V', E u orobpaxkenus 0: E — Vi U Vs, Quementsr u3 V' naspiBatorcs: gepuunamu rpada G, 371eMeHTh
u3 E — pebpamu rpacda G, a 0 — omobpasicenuem uHUUIeHMHOCTIA.

B Teopuu rpados npunsaTa Cliegyonas TepMUHOJIOTUA:

e ecmm v € J(€), TO TOBOPSAT, YTO BEPIIUHA U U PEOPO € unyudenmmol;

e ecim O(e) = {v, w}, TO TOBOPAT, YTO BEPIIUHBL U U W CMEHCHbL, UITA JKE, 9TO OHU COeUHEHbL PEOPOM €;

e pebpa e n e’ Ha3BIBAIOTCS cmedcHumu, ecin O(e) N O(e’) # 0;

e pebpo, UHIUJAECHTHOE POBHO OJHON BEPIIUHE, HA3LIBACTCA Nemaet;

e eC/IM HEKOTOPOI Mape BEPINWH MHIMIEHTHO 60Jiee 0IHOrO pebpa, TO BCe 3T pebpa HA3bIBAIOTCH KPATIHOLMU;

e eCIM HEKOTOPOi BEPIIMHE MHIUIEHTHO 0OJIee OIHOM IET/IH, TO BCE 3TU METIH TAKXKe HA3BIBAIOTCH KPAMHbLMIU.

Kpamnocmuvio pebpa e HasbiBaeTcs KOaMIecTBO Beex pebep e, musa xoropeix d(e’) = d(e). cno, aro pebpo e ue
ABJAETCA KPATHBIM TOTJA M TOJIHKO TOTA, KOTJIA €ro KPaTHOCTh paBHA 1.

Omnpenenenne 1.2. I'pad 6e3 merenb u KpaTHLIX pedep HA3BIBACTCA NPOCTbIM.

3amevanue 1.3. Urobbl 3a7aThb IpOCTOit rpad, HOCTATOYHO 334aTh MHOXKECTBO BEPIIUH V U HEKOTOPOE IOIMHOMKE-
creo E B Va. Iasa mpocroro rpada G = (V) E) pebpo e = {v,w} € F yno6HO 0603HAYATH Yepe3 vw WIH wu.

Jlemma 1.4 (JIemma o pykonoxarusix). Hexomopwie yuacmuuku xongepenyuu, 300posascs, noscumaom opye dpyay
pyku. Tozda wucao yuacmuurxos, KaxHcIbl U3 KOMOPHLL COBEPULUA HEUEMHOE HUCAO PYKONOHCAMUL, — “4emHO.

Permtenne sToit 3aJa91 UCHOJIB3YET TOHATHUE CTEIEHU BEPIMTUHDBI.

Onpenenenne 1.5. Ilycts v — npousBonbHas BepiuHa HEKOTOPOro rpada. Torma cmenensvto degv 310t BepmInHbBI
HA3bIBAETCS KOJMYECTBO WHIUJEHTHLIX ¥ pebep, He SBIMIONUXCS MEeTJIsIMU, [II0C YABOEHHOE KOJUYIECTBO IETEb,
WHIUJEHTHBIX .

Onpegnenenne 1.6. Mapuwpymom, coeOuHANOUUM EEPULUHDBL Vg U Vj, HASBIBACTCH MOCIEI0BATEIHLHOCTE
Vo, €1,V1,€2,0V2, ..., €k, Uk,

rme v; — BepmmmHBI rpada, a e; — ero pebpa, MpUUIeM Ijis KaXKI0ro i pedbpo €; COeIWHSAET BEPINUuHLI V; 1 U V;.
Ormerum, 4ro mjisi k = 0 MbL TaKyKe CIUTAEM MAPIIPYT ONPEJIETEHHBIM ¥ PABHBIM Vy. DTOT MAPIIPYT HE COMEPKUT
pebep, CoeanHSET vy C Vg ¥ HA3BIBAETCS 6biposicdennoim. Ecnm k > 1, To MapipyT Ha3bIBAETCS HEBBIPOKICHHDBIM.
MapmpyTt 3amrnymotl, eClnu vy = vy, THAYE MAPIIPYT He3amkHymbid. B 000X pacCMOTPEHHBIX Ciydasx ducio k
PaBHO YHCJIO pebep B MapIIpyTe U HA3BIBACTCH daurol mapwpyma. J1nrHa BHIPOXKAEHHOrO MapiipyTa passa 0.

Ecnu B maprupyre Bce BEPIIMHBI PA3JUYHBL, TO TAKON MApIIPYT HA3bIBaeTCs nymem. ECau B 3aMKHYTOM HEBbI-
POXKJIEHHOM MapIIpyTe Pa3IudHbl Bce pebpa e;, TO Takoi MapiipyT HazbiBaeTcs yuksom. OOparnre BHUMAHUE HA TO,
4TO BBIPOXKJIEHHDBI MAPIIPYT Vg HUKJIOM HE $BJISAETCH.

I'pad HA3BIBAETCS C8A3HVIM, ECITH JTFOOBIE JBE €r0 BEPIITHHBI MOKHO COEIUHUTH HEKOTOPHIM MApIpyToM. OTMernm,
4qr0 rpad, COMEPKAIIHI POBHO OJHY BEPIUHY W HUA OIHOTO pedpa SBJISIE€TCS CBSA3HBIM, TaK KaK vy C Uy COETUHSIOTCS
BBIPOXKJIEHHBIM MapPIIPYTOM .

3ameuanne 1.7. Eciu G — npocroit rpad, 10 MapuipyT u3 onpeeeHus BAIUCHIBACTCH KaK VUovy -« - - Uy (6e3
yKazanusa pedep u 6e3 paseeHus 3amsThIMK).

Onpenenenne 1.8. Ilukn B cBsA3HOM rpade HA3LIBACTCH IMUAEPOSHIM UM 00L00oM 2paga, eCIu OH CONEPIKUT BCe
pebpa rpada. I'pad, a1 KOTOporo cyinecrByer 3iepoB HUKJI, HA3BIBAETCA IUAEPOSHIM 2PAPOM.
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Teopema 1.9 (Kpurepuii sitnieposocru rpada). Ceasuoiii epad G, codeporcawguti xomas 6ve 00no pebpo, — Taepos,
ECAU U MONBKO CAU CMENEHU BCET €20 6EPULUH “4eMHDL.

Ounpenenenne 1.10. Iuki Ha3bIBAETCH NPOCMBLM, €CJIU BCE €r0 BEPUIMHBLI (KPOMe MEPBON U IocaenHeil) pasiud-
bl IIpocToit nmuK/I, MpoXOomAmmuil Tepe3 Bce BePIINHBI I'pada, HA3BIBACTCA 2aMUAbMOHO8bM. I'pad, comepzkarmimit
HEKOTOPbII MAMUJIBTOHOB [UKJI, HA3BIBAETCH 2GMUALTNOHOBHLM.

IIpensoxkenne 1.11. [Ipu usyuenuyu 2aMuibMOHOBHLE 2PaPo6 MONCHO 02PAHUMUMDCA NPOCTIBMU 2DAPAMU.

Hoanwvim 2pagom K,, Ha3bIBaeTCs TpoCcTOi rpad ¢ n BepUIMHAMHU, B KOTOPOM KAaXKJAsl [1apa BEPIIUH CMEXKHA, T.e.
JIIO0BIE [IBe PA3JIMYHbBIE BEPIIUHBI COETUHEHBI €INHCTBEHHBIM DEOPOM.

Teopema 1.12 ([upax). ITyemv G = (V, E) — npocmoti epad ¢ n > 3 sepwunamu. ITpednososicum, wmo cmeneny
sepwun zpada G ne menvwe n/2. Tozda epad G 2amuavmonos, 6 wacmmnocmu, epad G — c6A3HbLT.
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